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THE UNIVERSITY OF COLUMBIA. 
By F. M. O’Rettiy, D.Sc. 


WHILE we are complaining of the difficulties that 
embarrass some of our modern universities and 
higher colleges, similar institutions in the United 
States are progressing apace. The reason for this 
appears to be twofold. Beyond the Atlantic, col- 
leges expect nothing from Government funds, but 
much from the munificence of millionaire friends. 
And in this expectation they have not been dis- 
appointed, for hardly a week passes without our 
hearing of public-spirited men and women making 
substantial donations to seats of learning. 

The second cause of this development is intrinsic. 
The governing bodies of academical corporations 
form a court invested with plenary powers to deal 
with the varying interests that affect their prosperity 
or utility. These bodies are not hampered by 
traditions of a remote past, nor by the perplexing 
interference of a house of convocation. They tackle 
boldly educational problems which our very con- 
servative universities vote down or tremulously 
shelve time after time. Important measures, and 
even drastic changes, are calmly considered by an 
American Senatus Academicus ; and when it is 
decided to carry new departures into effect, there 
are no decades of delay; prompt legislation is 
sought and secured. 

If the Universities which are best known to us, 
Harvard, Yale, Princeton, and Columbia — all 
founded during the colonial period—had held fast 
to their classical and literary programme of 150 
years ago, they might still have their ‘‘dormitories” 
and their ‘‘campus,” but their halls would cer- 
tainly not be filled by the thousands of eager 
students of to-day. Younger institutions of the 
Johns Hopkins and Cornell type would have con- 
vinced them that they must adapt themselves to 
the thought and the wants of the times, or be con- 
tent to eke out an aneemic and inglorious existence. 

The history of Columbia affords an apposite illus- 
tration of university evolution, and shows at the 
same time, ina very marked manner, how patience 
and tact will eventually conciliate opposition and 
compel lasting success. 

The College was founded by royal charter in 1754, 
and was called King’s College in honour of the 
reigning monarch, George II. Modelled after 
Queen’s College, Oxford, it was to provide for ‘‘ the 
instruction and education of youth in the learned 
languages, and in the liberal arts and sciences.” 
But little progress, however, had been made when 
the Revolution came in 1775. With the exception 
of its Tory President, the College naturally espoused 
the popular cause, warmly advocating the principle 
of individual liberty and the right of self-govern- 
ment. While hostilities lasted, all instruction was 
suspended, the buildings being used for military 

and hospital purposes alternately by the contend- 
ing forces. 
_ When the new order of things was established 
in 1784, and life began to flow again in peaceful 
channels, it was felt that the charter-title of the 
College recalled unpleasant memories, and it was 
decided to exchange it for another with a more 
patriotic ring. The institution was accordingly 











ee ‘*Columbia College in the City of New 
ork.” 
_ The change of name did not, however, greatly 
increase its numbers or swell its exchequer. But 
despite financial and other difficulties, earnest 
efforts were never relaxed to make Columbia meet 
the educational requirements of the rapidly growing 
city and its vicinity. 
In the early sixties, its fortunes were in the 
hands of a number of men whose energetic adminis- 
tration and progressive policy more than doubled 
its efficiency. 
Chief among these was President Frederick 
Barnard, a scholar of wide repute in both hemi- 
spheres, and leader in educational movements. 
His reiterated exertions contributed in no small 
measure to the opening in 1864 of the School of 
Mines, a department that became a potent factor 
in the subsequent development of the University. 
The organisation and equipment of the school were 
entrusted to one who is no stranger to our readers, 
Dr. Thomas Egleston. He had studied in the best 
schools in Europe, and was well fitted for the task 
assigned him. Through his long-sustained efforts, 
and with the assistance of such lecturers as Alexander 
Holley, the School of Mines soon acquired consider- 
able notoriety. Indeed, it came in time to be 
spoken of in the same breath as Freiburg and Paris, 
being in the opinion of many ‘‘ more scientific than 
the former and more practical than the latter.” 
The School of Mines was originally limited to the 
mining engineer and metallurgist, but, like organic 
bodies, it was subject to the laws of evolution ; 
and to-day it offers extensive courses not only in 
mining, but in civil, sanitary, and electrical engi- 
neering. As it has greatly outgrown its official de- 
signation, it will be known, on its removal to its new 
home on Morningside Heights, by the more compre- 
prehensive name of the School of Applied Science. 
The success of this professional school gave a 
vigorous fillip to other departments. It led not 
only to the adoption of higher standards in under- 
graduate courses, but also to the concrete recogni- 
tion of the necessity for university teaching. Col- 
lege work, even at its best, is but introductory ; its 
main function is not so much to impart knowledge 
as to train the mind, to develop and strengthen the 
faculties, and thus prepare the graduate student for 
the successful cultivation of some branch or branches 
of knowledge. The college mustawaken his curiosity 
and kindle his enthusiasm. But he must further 
be stimulated in a higher school, not only to be 
receptive, but also to be productive; not only to 
observe and verify, but‘also to: investigate for him- 
self and contribute something of his own to the 
general fund of knowledge. 
Few felt this more keenly or urged it more elo- 
quently than did Dr. Barnard. The scheme of 
studies prepared under his direction and approved 
by the board of trustees in 1880 proposed to do 
for classics, literature, and science what had already 
been done for applied science. It aimed at offering 
the advanced student facilities for climbing, with 
competent guides, up the loftiest peaks of learning. 
This bold scheme contained the bud which, under 
President Low’s fostering care, recently blossomed 
into the University of Columbia. 





When the knotty question of the higher educa- 
tion of women came up for discussion, it was also 
warmly advocated by Dr. Barnard. It had, of 
course, its opponents in the council, and all that 
the authorities were willing to do in 1883 was to 
admit women to degrees, without, however, pro- 
viding for them the necessary instruction. This 
concession, it is curious to note, is the very anti- 
thesis of the policy adopted by our ancient uni- 
versities. With a strange inconsistency, they offer 
undergraduate courses to women, but withhold 
the coveted award of scholarship, viz., the academic 
degree ! ; 

Columbia’s half-hearted measure was obviously 
unsatisfactory, yet it served its purpose, for it 
helped to drive the wedge of common sense into 
the hard kernel of prejudice. By leavening public 
opinion, it also prepared the way for the opening 
in 1889 of Barnard College, an institution for women 
equipped to duplicate, as far as possible, the curri- 
culum of the Columbia Faculty of Arts. More 
fortunate than their sisters on the banks of the Isis 
and the Cam, the students of Barnard have now 
the double advantage of studying under university 
teachers and of proceeding in due time to the 
Columbia B.A. or B.Sc. degree. ; ; 

_ After graduation, and even while in their senior 
year, Barnard alumne are admitted to many of 
the courses in Columbia University. In this way, 


ledge, the ripest scholarship and, if they desire it, 
the highest academical distinction. : 

Last year, the attendance was 191 ; of this num- 
ber, 43 were graduates. 
Through the generosity of a few friends, a new 
Barnard is approaching completion on Morningside 
Heights. It is in close proximity to the new 
Columbia, from which it is separated only by the 
Grand Boulevard. ‘ 
When Dr. Barnard accepted the presidency in 
1864, the students numbered 622; at his death in 
1889, the roll-call was 1712. Such numbers speak 
eloquently of solid work carried on during a quarter 
of acentury. To consolidate this and to extend it 
further was the task to which the new President, 
the Hon. Seth Low, addressed himself. A member 
of the class of 1870, he brought back to his alma 
mater, besides scholarly accomplishments, adminis- 
trative ability of a high order and great experience 
in public affairs. One of his first official acts was 
to differentiate in a systematic manner between 
the college proper and the higher departments of 
which it was the formative nucleus. The scheme 
put forward limited the older foundation to general 
undergraduate studies, and assigned to the new 
schools university and professional instruction. 
Columbia University includes to-day Columbia 
College as its school of arts, the departments of 
pure and applied science, and the faculties of law, 
medicine, political science, and philosophy. 
While carrying out this work of reorganisation, 
President Low urged also the necessity of remov- 
ing from a congested district and exiguous lecture- 
rooms to a spacious site with buildings that would 
afford adequate accommodation, and be at the same 
time an ornament to the city. At a cost of 400,000/. 
a plot of 174 acres was secured in 1892 on Morning- 





they may attain, in suitable departments of know- _ 
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GRAIN ELEVATOR FOR THE RIVER DANUBE. 
MESSRS. 8. S. STOTT AND CO., ENGINEERS, HASLINGDEN, 
(For Description, see Puge 9.) 
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side Heights, an elevated plateau about eight miles 
from the City Hall, and commanding a view of 
Grant’s mausoleum, the Hudson River, and the 
Palisades. 

‘* No university in the world has a nobler site, 
no city a greater opportunity.” So said President 
Low in his report to the beard of trustees. Nor 
was he satisfied with calling attention to the opper- 
tunity; he also set the example by reserving to 
himself to build the library, at a cost of 250,000I. 
Such an example was naturally provocative of emu- 
lation; and if there was not a little avalanche of 
munificence as one would expect in such a city as 
New York, at least a few golden boulders rolled in to 
the treasury of Columbia. 

A building committee was formed, and the 





various faculties were invited to submit carefully 
prepared statements of all their requirements. The 
cs yaration of the plans was entrusted to Messrs. | 

IcKim, Meade, and White, who, after four years 
of study in conjunction with the members of the 


Fig. 1. 
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committee, submitted their architectural scheme for has not merely a few streaks of specialised know- 


a group of university buildings. 
of the physics building was laid May 2, 1896, 
with the ceremonial befitting the occasion ; and 
work has been carried on with such activity that it 
is expected the next session will be held on Morn- 
ingside Heights. 

Grouped together on this lofty crown of Man- 
hattan Island, Columbia University and its neigh- 
bouring institutions will form an acropolis of learn- 
ing that must exercise a decidedly refining and 
ennobling influence on the intellectual life of the 
commercially-restless city that lies around. This 
we take to be the significance of its motto, In 
lumine tuo videbimus lumen. 

Before describing the architectural features of 
the various buildings, we must add a few remarks 
about the current work of the university. 

The usual éntrance to Columbia University is 
graduation from the School of Arts, i.c., from 
Columbia College. 





The corner stone | ledge, but a fair acquaintance with all the subjects 


recognised as essential to a liberal education. A 
knowledge of the ancient classics, of modern 
history, literature, and -philosophy certainly goes a 
great way towards imparting the all-round culture 
which every one expects to find in the professional 
gentleman. Candidates for admission who have 
not studied in the College are required to pass a 
matriculation examination unless they are graduates 
from recognised institutions. 

After the preliminary test, the student is free to 
select such courses as are best suited to his views 
with regard to academical distinction or to profes- 
sional degrees. The following Table gives the 


/number of students in the various faculties : the 


first column is free from duplication ; the second in- 
cludes duplicates, and shows the extent to which 
senior students avail themselves of the advan- 
tages of the university irrespective of schools and 


This insures that the applicant ' faculties : ' 
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Primary Total 
Registration. Registration. 

The College a a 308 308 
The School of Applied 

Science ... =e ee 399 403 
The School of Pure 

Science ... ae as 58 111 
The School of Philo- 

sophy ... ‘iis ia 101 22 

The School of Law sa 358 365 

The School of Medicine 630 633 
The School of Political 

Science ... ee Sas 70 368 

Total 1924 2440 


The faculty of the university includes professors, 
demonstrators, tutors, instructors, lecturers, &c., 
in all 289, 

Columbia has well-appointed laboratories for the 
chemical and the physical student. His practical 
training begins and ends there ; but it is otherwise 
with the young engineer. No doubt he does good 
work in the testing-room and acquires solid infor- 
mation in his prescribed visits to machine-shops, 
electric plants, metallurgical establishments, and 
places of geological interest. But this is not con- 


sidered enough. To extend his training, he is also 
sent afield. There he is expected to acquire some 
of the preliminary technique of his profession. 
These summer classes, as they are called, are held 
during the long vacation for a period varying from 
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four to ten weeks, and are conducted by approved 
instructors working under the supervision of the 
respective professors. Every year, Columbia sends 
to the field classes in surveying, geodesy, mining, 
and geology. 

Such organised work during the summer quarter 
is of recent introduction, and is not confined to 
Columbia. A few other universities, such as Har- 
vard, Cornell, and Clark, which are favourably 
situated with regard to climatic conditions, offer 
similar facilities not only in engineering branches, 
but also in languages, psychology, pedagogy, 
mathematics, physics, chemistry, botany, geology, 
&c. Some students attend these classes in order to 
make up for deficiencies and prepare for approach- 
ing examinations ; others, by far the larger num- 
ber, to extend their knowledge, and thus prepare 
themselves to discharge more efficiently their duties 
as teachers, or to enable them to qualify for the 
higher positions of their profession. 

These summer courses are: carried on in a quiet 
pedagogical manner, undisturbed by professional 
calls or social duties, and unmolested by the repre- 
sentatives of the daily press. 

Of a less severe type are-the summer schools 
that hold their annua] session on the shores of 
Lake Chautauqua and Lake Champlain. During 
the dog-days of July and August, crowds of men 


and women from the best ranks of society flock to. 
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those sequestered and breezy haunts of learning. 
They are attracted, no doubt, in some measure, by 
the meteorological and to phical advantages of 
those places; but they are also drawn by the happy 
blending of social intercourse with mental culture 
that characterises these midsummer gatherings. 
Such summer schools are not inaptly spoken of as 
popular universities. 

The library of Columbia contains 230,000 vo- 
lumes, exclusive of pamphlets and duplicates, and 
also the 8000 volumes of the New York Academy 
of Sciences. The reading-room, a hive of industry, 
is open 14 hours daily. It provides accommoda- 
tion for 250 readers, but double that number 
will find every facility and comfort in the reading- 
room of the new library, the gift of President Low. 

Of pecuniary encouragement, Columbia offers 
undergraduates 34 scholarships every year of 30/. 
each. For advanced work there are 24 ‘‘ University 
fellowships” of 1001. each, besides the Henry 
Drisler fellowship of 1001. for proficiency in 
classics, the ‘‘ Class of ’70” fellowship of 100/., the 
Barnard fellowship (1001.), and the Tyndall fellow- 
ship (1301.) awarded for special aptitude for physi- 
cal investigation. 

The last-mentioned fellowship is commemorative 
of Professor Tyndall’s visit to the United States in 
1872, on which occasion he delivered, at the invita- 
tion of Professor Henry and others, a course of 
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lectures on ‘‘ Light” in the principal cities of the 
east. Before leaving the country, he presented 
Columbia with the proceeds of his lectures, a sum 
of 27601., to be devoted to encouraging advanced 
work in any branch of physical science. 

The most distinguished winner of this fellow- 
ship is Dr. Pupin, now adjunct professor of 
mechanics to Dr. Robert 8. Woodward, Dean of 
the faculty of science. 

In recognition of eminent distinction, Columbia 
offers a gold medal and three prizes. The first is 
called the Barnard medal, and is awarded quinquen- 
nially. The last recipients were Lord Rayleigh 
and Professor William Ramsay. 

The Loubat prizes are of 2001. and 801., and are 
awarded for research in the vast field of North 
American archeology, ethnology, and philology. 

The third and last prize is donated by Mr. Grant 
Squires, and is given for a meritorious investigation 
of a sociological character. 

There is obviously ample room still for the gene- 
rosity of friends of higher education. Abundant 
pecuniary helps and inducements are yet needed to 
enable Columbia to do its work on a scale worthy 
of its prestige and of its high position among the 
academical institutions of the Empire City. 


MACHINE-MOULDED WHEELS. 
No. X. 
By JoserH Horner. 

Fic. 89, on page 6, shows one of those types of 
wheels—referred to in the last article—which are 
sometimes moulded by machine, but which are not 
so readily made as those with arms of -section. 
In wheels like this, with arms of + section, the 
edges of the vertical ribs a, a may be square, as 
in Fig. 90, or convex, as in Fig. 91. They may 
also run parallel, and in the same plane with the 
edges of the rim, or tapering as in Fig. 89. They 
may also be but slightly narrower than the rim, 
as in Fig. 89, or much narrower, as in Figs. 92 
and 93, which represents sections through a mer- 
tice wheel, in which arms of ]-section would inter- 
fere with the fitting of the cogs. 

There are two methods in which the arms of such 
wheels can be made. One is to strike the bed and 
cope absolutely continuous with the edges b, b of 
the vertical ribs a, a; that is, to the same sectional 
contour, making the top and bottom faces of the 
cores to match. This isthe best way to adopt if the 
edges are to be left square as in Figs. 90 and 93. 
But if the edges have to be convex, as in Fig. 91, 
then if the cores follow the contour of the edges b, b, 
Fig. 92, feather edges of weak sand would be pro- 
duced, as in Fig. 94, a being the joint of the cores 
A, A. When it is necessary to adhere strictly to 
drawings showing convex edges, then the cores 
should be carried down deeper than the arms, as 
in Fig. 95, in order to give sufficient sand below. 
Fig. 96 shows such cores in longitudinal section 
in the mould, and Fig. 97 the same in cross-section. 
It is not necessary to illustrate the striking 
boards, the forms of which will follow the outlines 
of the prints A, A instead of the edges of the arms. 
The object of the taper given to the edges a, a 
in Fig. 96 is to prevent crushing when the cope is 
lowered over the cores, which would be likely to 
occur with perpendicular edges. The same taper is 
imparted to the edges b, b, not because it is neces- 
sary, but simply for the seke of avoiding alterations 
to the core-box. 

The objection to making cores in this way—a 
method which is only adopted when absolutely 
necessary—that is, to abut closely at the centres of 
the ribs, Figs. 95, is that there is no scope for their 
adjustment, as in the case of cores for arms of H- 
section, which, having clear spaces between them 
everywhere, can be thrown inwards or outwards 
slightly to equalise and proportion thicknesses of 
metal. Hence, when making cores like those in 
Figs. 95 and 97, special care has to be taken both by 
pattern-maker and core-maker in order to secure 
correct thicknesses, and relations of parts. And 
when the edges of the vertical ribs can be left 
square, as in Fig. 90, it is usually preferable to 
let the outlines of the bed and cope follow the edges 
of the ribs. Fig. 98 illustrates a striking board cut 
for this method, suitable for the wheel in Fig. 89, the 
wheel being moulded in flasks. The cores have, as 
previously mentioned, to be of the same section, 
and this section is imparted as follows : 

First a hard bed of sand A, Fig. 99, is struck with 
the edge A of the mould board, Fig. 98 ; and the 
core-box B, Figs. 99 and 100, having its bottom 





edge cut to the same contour, is laid upon this. Then 
the core is rammed in the usual way, and the to 
edge C of the core is strickled off to the shape of 
and C! in Fig. 98, with a strickle D, Figs. 99 and 
100. Fig. 100 illustrates the core-box in plan, laid 
upon the bed A, and the strickle D in plan, laid 
on one edge of the box, but the core is not yet 
rammed. 

The foregoing methods are also applicable in the 
main to wheels with arms of | -section, Figs. 101 to 
103. If the edges of the vertical ribs are square, 
Fig. 102, then the bed can be struck to coincide with 
the edgea, Fig. 101. If the edges are rounding, as in 
Fig. 103, then the cores must abut at the centres of 
the ribs, and the bed must follow the dotted lines 
in Fig. 101 ; and the cores will abut at b, Fig. 103. 
But the use of such arms is exceptional in machine- 
moulded gears, and in some of these cases, as in 
small wheels, it is cheaper to make a set of arms, or 
a single arm, and bed in, so dispensing with the 
use of cores. 

There are numbers of gears, such as the smaller 
wheels and pinions, which are cast with plated 
centres. These may be either solid plated, or the 
plates may be relieved with lightening cores; 
vertical stiffening ribs or arms are often also in- 
serted to strengthen the plated portion. The 
simplest case which can occur is that of a solid un- 
shrouded pinion. No special striking board is 
necessary in such cases. A plain bed only need be 
struck, on which the tooth-block will be set to 
correct radius, and the teeth rammed, the mould 
joint being strickled off level and truly by the top 
face of the block. The central core for the shaft 
hole is set in, and a plain top covers the mould. 

Taking next the case of a plain plated wheel or 
pinion, Fig. 104, there are two ways in which the in- 
terior or recessed annular portions A, A are formed. 
One is by means of striking boards, the other by 
means of cores. Very generally the first method 
is adopted for wheels of moderate diameter, the 
second for those of small diameter. Fig. 105 shows 
a board cut to strike the annular recesses A, A ; 
Figs. 106 and 107 show a box for coring them. Ex- 
planation of the method of Fig. 105 is unnecessary. 
As Figs. 106 and 107 afford an illustration of a 
method of formation which has not occurred in 
previous examples, the following remarks may be 
offered respecting this class of cores. 

The form of core-box used in these figures is 
simply a disc of wood with rings of segments bored 
out to the sectional form of the spaces A, A within 
the rim of Fig. 104 ; being of the same diameter a 
as the internal diameter a of the rim, and of the 
same depth as the distance b from the plate to the 
edge ; no prints, therefore, are used for setting 
the cores by. Since it often happens that wheels 
of the same diameter, and either of the same or of 
different pitches, are wanted, but of different depths, 
one core-box will do duty for several different wheels 
—either then increasing its depth by screwing on 
extra sweeps around its top edge, or by diminishing 
the depth of the core by strickling the sand from 
the edge downwards. Thus in Fig. 108 a core-box 
of total depth d’ is being used for the making of 
cores of depth d, the strickle S being employed 
to impart the required depth to the core. Also 
by making the central boss B, Figs. 106 to 108, dis- 
tinct from the actual box, as shown, and making a 
stud-hole ¢ in the centre of the box, bosses of dif- 
ferent diameters can be substituted one for the 
other in a single box, as desired. Further, it is 
obvious that the boss thicknesses e, Fig. 104, which 
stand out beyond the wheel faces cannot be made 
in the core-box, but must be struck, or else bedded 
in the mould as separate facings, of the necessary 
thickness and of the same diameter as the boss in 
Fig. 104, page 6. 

A wheel of this type can be made without striking 
boards. A plain top mould and central boss only, 
and a plain bed and boss, are wanted, and it is easy 
to ram up the top on a plate orsand bed, or table of 
machine, measuring in the central boss. Then strike 
a level bottom bed, screw the block to the carrier, 
ram the teeth round, strickling off the top joint by 
the tops of the teeth, lay in the bottom ring core, 
bolt the top ring core through the cope, lay in the 
central core for the boss, and close the mould. 

If a plain board is used to strike both the bed and 
the joint face, then Fig. 109 shows the bed struck 
ready to receive the tooth-block, and f is the 
supplementary portion of the bottom boss, seen 
bedded in the centre, and carrying also its print g 
for the central shaft core. 

Fig. 110 shows half the mould in section, A, A 





being the cores, corresponding with A, A in Fig. 
104, and f, f the supplementary boss portions. The 
cores A, A are simply laid on the flat faces of the 
bottom and top portions of the mould, and spiked, 
or otherwise secured in place, and chaplets or stops 
inserted in the web when necessary to prevent 
possible dislodgment of the cores. The central 
core is set in its print impression g. 

In most cases it is preferable to use cores as in 
Fig. 110, rather than to strike the annular lighten- 
ing recesses with a board asin Fig. 105. Cores 
not only make a rather better job at little or no 
extra cost, but the striking of a ring of sand in the 
bottom of the mould necessitates cutting away a 
portion of the hinder part of the tooth-block in 
order to permit it to pass down between the teeth 
and the ring of sand. This issometimes necessary, 
but should be generally avoided when possible. 
When cores are used they are not inserted until 
after the teeth are rammed, and there is therefore 
clear space for the reception of the tooth-block. 

If the wheel, instead of being solid-plated, is 
lightened out, as in Fig. 111, then the ring cores 
can still be used, but separate lightening cores will 
be made from a core-box and set by measurement 
on the bottom ring core, and covered with the top 
ring core. No stops would then be necessary, the 
lightening cores preserving the correct thickness 
between the ring cores. 

Often plated wheels develop into armed wheels, 
when, as in Fig. 112, vertical ribs a, a, a, a are cast 
on both sides of the plated centre, with or without 
lightening holes through the plate between the ribs. 
The ribs then are put in the core-box, as in Fig. 113, 
and if the plate is also lightened, cores made from a 
suitable box are inserted between the ring cores. 

When, however, the edges of the vertical ribs 
come very close to the faces of the rim, as in 
Fig. 112, there is not sufticient sand over the edges 
of the ribs to insure the 1igidity of the core, which 
becomes practically divided and broken up by the 
ribs. Thenit is necessary to deepen the cores, and 
to strike the bed and cope to correspond, in the 
manner indicated by the dotted lines 6, b in Fig. 
112. Fig. 114 illustrates the striking board, with 
the wheel section outlined on it. It is only neces- 
sary to note specially respecting this that the 
board is made in this case to include the print im- 
pression for the centre core, the print being set on 
the boss in Fig. 113, being simply a variation from 
the method shown in Fig. 96; and that the teeth 
are half shrouded in Fig. 112, provision for strick- 
ling which is included in the board in Fig. 114. 

When the dished portion of a plated and ribbed 
wheel is formed by means ofa board as in Fig. 105, 
instead of by the use of cores, then the ribs are 
prepared as separate pieces, and bedded into the 
mould in their proper positions, the board sweep- 
ing over them. Fig. 115 shows this in plan ; 
a, a, a, a being the ribs, and b the striking board. 

Mention has been made of the cases of plain 
pinions moulded without the employment of strik- 
ing boards. In small work the time of making, of 
setting, and using these boards sometimes bears 
rather too high a proportion to the value of the 
casting. Fig. 116 is an example of this class. Such a 
pinion is most cheaply made without striking boards, 
thus: A pattern shroud is turned, Fig. 117, together 
with the supplementary portion of the boss b which 
stands beyond its face, being of the thickness c, 
Fig. 116. This is bedded in the top and bottom of 
the mould in turn, a hole d being bored in the 
centre, Fig. 117, for the striking bar to pass 
through. This arrangement is seen in Fig. 118, A 
being the bar, and B is a plain parallel board, of 
which several lengths are kept in the foundry for 
general use on the machines. This board B strikes 
a level bed over the bedded-in shroud or flange a. 
Both top and bottom are alike. If Fig. 118 repre- 
sents the bottom part of the mould, then on ‘re- 
moval of the board and bar the shroud remains 
in situ, and the tooth-block is set to radius and 
rammed round, parting sand being first strewn over 
the joint face (Fig. 119, C). After each tooth space 
is rammed, the sand is strickled level by the top 
of the block, using a small strickle D, so forming 
the top joint face eof the mould. The ring of teeth 
is lifted and the shroud withdrawn. Finally cores 
are made of diameter g and thickness h, Fig. 116, 
with centre boss b, using a box like Figs. 106 and 
107, and these are set on the faces f, Fig. 119, in 
the bottom and top of mould respectively. Full 
shrouded pinions of small diameter, whether solid 
or lightened out, are moulded similarly, without 
the use of special striking boards, 





Juty 2, 1897.] 


ENGINEERING. 





5 








THE MANCHESTER SHOW. 


In our report of last week we gave a short and 
incomplete account of the gas and vil engines which 
were to be seen at the Manchester Show of the 
Royal Agricultural Society. We will now continue 
our description. 

Messrs. Blackstone and Co., Limited, of Stam- 
ford, Lincolnshire, exhibited an engine of 7 brake 
horse-power, which was of very neat design. It 
was, as shown by the engraving on page 10, 
one of those which have a blue-flame lamp always 
in action, keeping the ignition tube and the 
vaporiser at a good heat, whether the engine 
be working at full power or not. The oil is de- 
livered to the vaporiser by a pump, which makes a 
stroke every time the governor puts a hit-and-miss 
motion into operation. At the same time a vapour 
valve is opened to the cylinder, and the draught 
caused by the outgoing piston draws air through 
the vaporiser to sweep out the oil vapour. This 
air is drawn in through a tortuous passage in 
the lid of the vaporiser, and becomes strongly 
heated before it meets the oil, and thus has no 
tendency to condense the particles. Messrs. Field- 
ing and Platt showed several of their engines, which 
were of the design we have described in previous 
years. One of them, however, was provided with 
an air compressing cylinder driven by a crank on 
the end of the main shaft, the purpose being to 
supply air for Shone’s sewage system and similar 
uses. 

Mr. Joseph Bradbury, of Charles-street, Man- 
chester, showed a portable oil engine of 13 brake 
horse-power. This had no ignition tube, the heat 
of the combustion chamber being relied upon to 
fire the charge. There was, however, a fixed lamp 
supplied by oil under pressure which could be used 
at starting, or at any other time when the firing 
became uncertain. ‘The engine followed the usual 
lines of such motors, and does not call for detailed 
description. 

Messrs. James and Frederick Howard, of Bed- 
ford, showed the oil engine which we have favour- 
ably noticed on a previous occasion. A slight 
alteration has, however, been made in it. At the 
end of the ignition tube there is now screwed a 
hollow cast-iron ball into which the tube opens. 
The purpose of this ball is two-fold ; first, it 
slightly delays the gases attaining full pressure in 
the tube, and thus keeps back ignition until the 
crank is actually on the centre, and secondly, the 
gases in the ball blow out the carbon deposited 
in the tube. This carbon naturally settles on the 
red-hot surface, where dissociation takes place, and 
if not removed eventually blocks the tube. But 
the active current of gas in and out of the ball 
removes it as fast as it is formed, and thus removes 
a source of trouble. 


THE Steam ENGINEs. 

An account of novelties in steam engines at the 
Show is likely soon to resemble a catalogue of the 
snakes in Ireland, and if the present active con- 
dition of trade should continue, it will not be long 
before that result will be attained. Whether trade 
be good or bad, it will need a very capable engineer, 
and a man of great originality, to suggest any im- 
provement in the designs, and in the workmanship, 
of such firms as Messrs. Aveling and Porter, Messrs. 
Clayton and Shuttleworth, Messrs. Hornsby and 

. Sons, Messrs. Marshall, Sons, and Co., Messrs. Ran- 
somes, Sims, and Jefferies, Messrs. Robey and Co., 
Messrs. Ruston, Proctor, and Co., Messrs. Tangyes, 
and others. The agricultural engine is approaching 
finality, and little new is to be expected in it, unless 
it be in the direction of cheapness of manufacture. 
It was probably with this object before them that 
Messrs. Ruston, Proctor, and Co., of Lincoln, got 
out the shifting eccentric motion which they 
showed on their 6 horse-power traction engine. It 
seems an exceedingly simple mechanical problem 
to move an eccentric block from one side of a crank- 
shaft to another so as to gain the same effect as is 
given by a link motion, but out of the scores of 
attempts that have been made in the past to do it, 
none seems to have attained an undoubted position. 
There are, however, several recent ones which 
promise to succeed. The chief feature of that shown 
by Messrs. Ruston is that the driving of the eccentric 
block is quite distinct from the appliances which 
shift it. On the shaft there are two flats which 
fit the long slot that forms the eye of the eccentric, 
and it is these flats which drive it. The eccentric 


itself is held sideways between a pair of discs, and 





thus it is both driven and guided most securely. To 
shift it a block with diagonal bars or dies, gearing with 
corresponding grooves in the eccentric, is moved 
along the shaft by means of a reversing lever. The 
effect of the movement is to shift the eccentric 
across the shaft, altering the travel of the 
valve. The lever is horizontal, and is fixed above 
the top of the firebox, a very convenient place in a 
traction engine, where the footplate is always suffi- 
ciently crowded. There are five notches in the 
quadrant, two for forward and two for backward 
motion, and one in mid-gear. Naturally more 
notches might be arranged for if found desirable. 
This motion avoids the use of the many pins which 
occur in connection with a link, and the wear which 
always takes place in them. It should, therefore, 
effect a considerable saving in repairs, and also 
maintain the correct motion of the valve for a long 
time. The same firm show a short-stroke vertical 
engine for driving dynamos, and a Corliss engine of 
their usual design. 

Cooper’s steam digger must be classed as a steam 
engine, seeing that it is stated to be suitable for 
doing all the steam work on an estate in addition to 
cultivating the ground. For several years past we 
have had to tell of the gradual improvement which 
has taken place in its construction, and now we 
have to add that Messrs. Fowler and Co., Limited, 
of Leeds, have undertaken its manufacture, which 
is a good augury for its future. This firm showed 
a light single-cylinder traction engine which has run 
15,700 miles and hauled 11,000 tons. The original 
firebox is still in, and the boiler is in fair con- 
dition ; the road wheels have only been re-stripped 
once, and the original gearing is still on the engine. 
Messrs. Fowlers pertinently remark that such en- 
gines will be found more economical than the motor 
vans and wagons for which a special Act of Par- 
liament was passed last year. Messrs. Clayton and 
Shuttleworth showed for the first time two well- 
made vertical engines, one of which we illustrate 
on page 7. It has a cylinder 9 in. in diameter 
by 12 in. stroke, and is designed to work at a pres- 
sure of 100 lb. to the square inch. There is an 
automatic cut-off with a single eccentric and a shaft 
governor. This governor has been specially de- 
signed by the inventors, Messrs. Ripley and Nelson, 
so that the resistance of the valve shall not have 
the effect of forcing the weights in and out. To 
this end the main wheel a has a circular recess 
bored in it, and in this recess there fits a disc h 
with the eccentric j cast upon it, the disc and 
eccentric having acommon centre. The disc is held 
in the circular recess without cover-plates by a 
centre-pin o passing through it, and the main wheel 
a. There is a large aperture for the shaft d to pass 
through the eccentric and disc, and these parts have 
no direct attachment to the shaft. The weights b, b 
are at the opposite side of the wheel, and their cen- 
trifugal force is balanced by springs e. On the 
weights are bosses J, 1 which pass through holes in 
the wheel, and are connected by links to studs on 
thedisc. The effect of the weights moving outwards 
under an increase of speed is to rotate the disc and 
the eccentric, reducing the travel of the valve, 
while the large periphery of the disc renders it 
unlikely to be rotated by the eccentric rod. The 
valve is balanced. 

Messrs. Brown and May, Limited, of Devizes, 
also showed a small vertical engine of ‘‘7 horse-power 
effective,” which had a Corliss valve for distribut- 
ing the steam. It had not a trip motion, of course, 
as the speed is too great for that device to work 
properly. It is curious to note how many attempts 
are now being made to use the Corliss valve in small 
engines in place of flat slides. On the next stand 
were three engines by the Lancashire Steam Motor 
Company, Limited, of Leyland. These are the 
kind we illustrated on June 11 in connection with 
their motor van. Engines of 6 and of 2 brake 
horse-power were shown, and also an engine 
mounted upon and driving a lawn mower. Ineach 
case the boiler was fed with petroleum, and the 
combustion was perfect, but, of course, the engines 
were running light and only small quantities of oil 
were being burned. 

Messrs. Marshall, Sons, and Co. showed for the 
first time a road roller, although they have been 
making these machines for the last three or four 
years. The principal point in its construction is 
the ease with which it can be changed to serve the 

urposes of a traction engine. The front roller can 
. removed and a fore-carriage substituted, and the 
back rollers can be changed for travelling wheels. 
In these wheels one of the rings to which the spokes 





are bolted is made in segments, and when the bolts 
are taken off and the rim partly rotated, it can be 
drawn off the spokes without them being loosened 
from the boss. Another exhibit on this stand was 
a horizontal steam engine with a 10-in. cylinder. 
This is a modification of a former design in which 
the cylinder was overhung, but now there is a foot 
under the cylinder and the general arrangement has 
been stiffened. All Messrs. Marshall’s engines are 
noticeable from the way in which the cranks are 
counterweighted ; a turned-up disc is threaded upon 
the shaft and bolted against one web of the crank, 
and the counterweight is concealed within this disc, 
the whole making a very neat-looking job. 

Messrs. E. R. and F. Turner, of Ipswich, showed 
a winding engine suitable for mining purposes. 
The engine is very compactly arranged beside the 
drum, which runs loose on the shaft, and is fitted 
with a clutch and foot brake. There is a link re- 
versing motion and a separate wheel valve to each 
cylinder for starting purposes. 


IMPLEMENTS. 

There are exceedingly few novelties among the 
implements at the Show. We should be disposed 
to ascribe this to the fact that manufacturers are 
too busy to undertake experiments, were it not 
that they all declare that farmers are very disin- 
clined to make purchases of new machinery at the 
present time. Such novelties as there are, mostly 
concern matters of detail, and may be dismissed 
very briefly. 

Messrs. Bamford and Sons, of Uttoxeter, have 
made an addition to their rapid-grinding mill to 
enable it to separate the flour from the kibbled 
grain. The meal is delivered on to the surface of a 
wire sieve over which there travel four rotating 
brushes, which send the flour through the meshes 
and deliver the tailings down a spout. This is a 
useful modification, as it enables the flour, neces- 
sarily produced in kibbling, to bs taken away from 
the broken grain and used separately 

There were three clover hullers at the Show, by 
Messrs. Richard Garrett and Sons, of Leiston, by 
Messrs. E. Humphries and Co., of Pershore, and 
by Messrs. Stanford and Co., of Colchester. The 
first and last were classed as new implements, and 
were entered for silver medals. It is even more 
difficult to make intelligible the construction of one 
of these machines, than of an ordinary thrashing 
machine. The operation, unlike that of thrashing 
corn, has to be conducted in two stages. First, 
the head is pulled off the straw by one beating 
drum, and then the head has to be more finely 
beaten in order to separate the chaff from the seeds, 
the chaff adhering much more strongly than in 
the case of wheat. Afterwards, both the straw and 
the seeds have to be sifted to take out extraneous 
matter, such as the seeds of plantain and of weeds. 
Hence, although the machines are not large, they 
are fairly complicated, the riddling being an opera- 
tion which demands great nicety of adjustment to 
differentiate between the seed which it is desired 
to obtain, and those which it is necessary to elimi- 
nate to procure a pure product, free from dirt and 
weeds. 

A small modification of the usual horse gear was 
shown by Mr. H. P. Saunderson, of Bedford. The 
shaft is enclosed within a tube, and at each end 
carries a claw-clutch which is forced outwards by a 
spring. It is possible to arrange three or four 
machines like chaff-cutters, turnip-cutters, and such 
like, in a semicircle, and connect the shaft to any 
one of them at will, since the drawing back of the 
clutch can be done instantly. The other end of 
the shaft has a universal coupling of the usual kind 
to enable the direction of the shaft to be varied. 

To prevent damage to the rollers and gearing of 
chaff-cutters, Messrs. E. H. Bentall and Co., of 
Maldon, are fitting theirs with a friction clutch, 
which gives way when ‘a piece of iron or other hard 
substance gets into the feed rolls. The construction 
of the clutch is exceedingly simple. A blunt pawl is 
pressed by a spring against a single tooth on a rotat- 
ing wheel, and so long as there is no obstruction, 
the one drives the other satisfactorily. In case of 
the rollers choking, the pawl rides over the tooth 
and allows the gearing to stop. When the motion 
is reversed to fh mwa the rolls, a hook on the other 
side of the pawl engages securely with the tooth 
and enables any amount of force to be applied 
without slipping. The device seems to be well de- 
signed for the use of unskilled men. 

Messrs. E. R. and I’. Turner, of Ipswich, showed 
a grinding mill with which they have been exceed- 
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ingly successful in South Africa, where it obtained 
the first prize in a competition at Johannesburg. 
The grinding surfaces are chilled cast-iron discs, 
one fixed and the other movable, and so arranged 
that one of them can move back in case of any iron 
being fed into the mill. This description would, of 
course, apply to the mills of a dozen other makers, 
and it may be assumed that it was excellence of 
detail rather than novelty of construction that led | 
to the award. 

For several years past, Messrs. Ransomes, Sims, 
and Jefferies, Limited, of Ipswich, have been show- 





ing potato diggers, and each year they have | 
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Since then they have introduced a new action into | 
the machine. The digging tines serve the double | 
purpose of lifting the potatoes out of the earth 
and of separating them from the haulms. Unfor- 
tunately the position which suits the tines best 
for the digging operation is the least desirable 
for the separating action afterwards. To remedy 
this disadvantage, the makers now fit the machine 
with a cam which turns the tines round and gives 
them a feathering action, so that they enter the 
ground squarely and afterwards turn round to free 
themselves from the haulms. On the same stand 
they show a new light steel cultivator with seven 
spring tines. This is a type of machine which is 








now becoming very common, and is to be seen on 





many of the stands in the Show. Originally it 
came from America, as, indeed, have many of our 
newer implements. 

There were two new forms of knife for reaping 
machines to be seen atthe Show. The first was by 
Messrs. Sergeant and Co., Limited, of Northampton. 
In this the finger has a loose steel liner which can 
be taken out for repair and renewal, and it always 
drops back correctly into its place upon the bar. 
The seat of the finger is planed up with the liner 
in position, and the liner itself is in direct contact 
with the cutter bar when the finger is bolted in its 
position upon the bar. Hence all the parts must 
go together perfectly accurately, and there is no 
difficulty in getting the cutting edges to work pro- 
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perly together. The second kind of cutter bar was 
shown by William Brenton, of St. Germans, Corn- 
wall. In this the knife is bent at the rear to a 
right angle, and clips the bar to which it is fixed by 
a single rivet in the centre or by two rivets 1} in. 
apart. 

Messrs. Kearsley and Co., of Ripon, showed a 
light steel binder to which a front swivel wheel 
has been attached to carry the pole. Messrs. 
Samuelson and Co., Limited, of Banbury, show 
their low-down sheaf-binder, which they have 
succeeded in adapting for dealing very success- 
fully with tangled crops. 

The latest importation from America in imple- 
ments is the Lightning hay press, manufactured 
by the Kansas City Hay Press Company, and ex- 
hibited by Mr. Walter A. Wood, of 36, Worship- 
street, London. This is worked by horse-power, 
and, as might be expected from its name, is very 
rapid in its action. The horses are attached to a 
long lever which rotatesa vertical shaft; on this shaft 
is acam which forces up the ram into the press at 
each revolution. The moment the stroke of the 
ram has been completed, the cam comes out of 
gear, and allows the ram to be drawn back by a 
spring. The hay is put into a hopper, and is com- 
pressed into a square box of the usual size of a truss. 
A temporary end is put into this box, and a wooden 
platen between each adjacent pair of trusses. Each 
truss is bound with wire before it is liberated. 

Another new American machine is the grain 
drill shown by the Dowagiac Manufacturing Com- 
pany, of Michigan. The chief features in this 
unplement are a long pivoted coulter, which opens 
the ground for the grain to be inserted ; also what 
is called the force feed, which is a corrugated cy- 
linder rotating in a small hopper into which the 
seed is dropped. The corrugations take up the 
seeds, and feed them in measured quantities down 
the spout. 

Mr. Thomas Corbett entered two implements 
for silver medals. The first was a combined hay 
press and weighing machine. The truss is com- 
pressed between two square platens in the usual 
way, and then it is hung from a spring balance 
before being removed from the machine, so that the 
exact weight can be taken. The second is a chaff- 





CLAYTON AND SHUTTLEWORTH, 
(For Description, see Page 5.) 







cutter combined with a shaking sieve, which re- 
moves the dust from the chaff, and turns it out 
clean. 

Mr. T. G. Slipper, of Brundall, Norwich, showed 
several machines imported from America for deal- 
ing with potatoes. One of these isa planter. In 
it the potatoes are placed in a hopper from which 
they are delivered at intervals into a box in which 
there rotates a disc having a number of fingers 
around its circumference. As the fingers go to the 
bottom of the box they open and close upon a potato, 
which is brought up and delivered down a shoot. 
The machine can be adjusted to various widths of 
furrow, and to plant the potatoes nearer together or 
further apart. 

To dip sheep Messrs. Thomas Holyoak and 
Sons, of Narborough, had an appliance which ap- 
pears more humane than the usual method of forc- 
ing the sheep into the tub by hand. _ Over the well 
containing the dipping solution, there is arranged a 
small cage like that of a hoist. The sheep are 
driven into this one at a time, the door closed, and 
then the whole is lowered into the liquid. 

For driving the self-binding harvester, Messrs. 
Hornsby and Sons, of Grantham, have dispensed 
with the use of one of the chains, and have sub- 
stituted for it a side shaft with bevel gearing, as 
they find this works with less trouble. They also 
showed a one-way plough with skim coulters and 
double rubbers. The peculiarity of this plough is 
that the shares turn under, and not over, as is cus- 
tomary in such implements. Messrs. Sergeant and 
Co., Limited, of Northampton, showed as a new 
implement a basic slag distributor. It gave an ex- 
ceeding uniform delivery over its entire width, the 

wder being sent through a narrow adjustable slot 

y a series of propellers mounted on a shaft driven 
from one of the travelling wheels. Messrs. Kelsey 
and Co., of Sheffield, showed as a new implement a 
chaff-cutter, to which was attached a simple riddling 
and i apparatus to separate the dust from the 
chaff. 
Messrs. P. J. Parmiter and Co., Tisbury, Wilts, 
showed a telescope spring cultivator, fitted with 15 
spring tines, and covering a width of 7 ft. 6 in. 

e frame will also take in a heavy 9-tined section 
for heavy deep cultivation, or will expand to receive 
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a 25-tined section, covering 11 ft., for light dry 
work, and forcleaning foulland. The lift is worked 
by the driver’s feet. 

The swath turner is an implement which is 
gradually growing in favour among farmers. This 
year a new one was shown by Mr. W. G. Stretton, 
of Tixal Works, Stafford. It contains two pairs 
of travelling chains moving at right angles to the 
= of the implement, and driven from the travel- 
ing wheels. On each pair of chains are fixed 
forks which meet the swath at right angles, turn- 
ing it bodily over to expose the underside to the 
air. Itis claimed that the action is similar to that 
of a hand rake. On the adjacent stand, that of 
Messrs. F. S. and L. Mote, of King’s Lynn, was 
a 14-spring tooth cultivator, entered as a new im- 
plement. In this the sectional frames, pivoted at 
the rear end, have a pushing movement in place of 
a drawing one, as heretofore. 


Darry. 

There was a very fine display of dairy appli- 
ances this year, but not much that was actually 
novel. Sterilisers were in great variety, and it is 
quite evident that this form of apparatus has a 
future before it; already sterilised milk can be 
bought in the shops in London, as has been pos- 
sible for some years in Paris. On all sides the in- 
fluence of science is making itself evident in the 
dairy, and the stands looked in places -like in- 
strument shops with their thermometers, test tubes, 





bottles of chemicals, and the like. 
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There was a prize of 101. offered by the Society 
this year for milk testers, and seven machines were 
entered, two by Messrs. R. A. Lister and Co., of 
Dursley, Gloucestershire, and five by the Dairy 
Supply Company, of Museum-street, London. The 
object of the milk tester is to determine the amount 
of butter fat contained in a sample of milk. To 
this end it is mixed with acid and placed in a test 
tube. The tube is then whirled in a centrifugal 
machine for a few minutes, when all the fat is 
found at one end of the tube, where it can be 
measured. Thus in a very short time the quality 
of the milk can be determined. Messrs. Lister 
and Co. also showed as ‘‘new implements” two 
milk filters and a can cleaner. Messrs. Thomas 
Bradford and Co., Manchester, had, among their 
large display, a new butter-drying machine of 
the centrifugal type, in which the newly made 
butter is rapidly rotated while lying in a cotton 
cloth. The Dairy Supply Company had also on 
view a new churn in which the process could be 
watched from beginning to end. The vessel was 
open-topped, and was fixed on the end of a vertical 
rotating spindle. Within it there were fixed beaters 
against which the cream was dashed by the motion 
of the rotating vessel. With such a churn it is 
not necessary to stop to vent the gases, since it is 
open to the air, and the most careless dairymaid is 
not likely to continue the process after the butter 
has been formed. On the same stand was a milk 
filter, in which filtration took place upwards through 
a cotton cloth. This arrangement affords oppor- 
tunity for the heavier part of the dirt to settle in 
the lower vessel without coming in contact with 
the filter cloth. 

The Disc and Easy Churn Company, Limited, 
of Chesham, Bucks, showed a series of open- 
topped churns, the invention of Mr. Cheeld, 
which were stated to bring butter in from three 
to five minutes. An improvement on the old- 
fashioned tub churn was shown by Messrs. Stag- 
hall and Son, of Macclesfield, the beater having 
two semicircular flaps hinged to it. On the down- 
stroke these flaps stood out and formed a piston 
at the end of the rod, while on the upstroke they 
fell together and offered little resistance to the 
motion. It is claimed that this arrangement intro- 
duces large quantities of air into the cream, and 
so facilitates the churning. 

Last year we described and illustrated the butter 
radiator, shown by the Aktiebolaget Radiator, 
Stockholm, Sweden (see ENGINEERING, vol. Ix., 
page 413). Since that time this apparatus has 

een considerably modified to adapt it to English 
conditions. Formerly it was arranged to be cooled 
by ice, because in Sweden this can be obtained at a 
trifling cost by all farmers. In England, however, 
ice is not to be had in the country, and the appa- 
ratus has therefore been modified to enable it to 
work satisfactorily with well water. To do this the 
cooling surface has been increased, and instead of 
being in the form of tubes, it is now made into a 
jacket. It will be remembered that the milk is 
first scalded at 170 deg. It is then reduced to 
100 deg. to be separated, and immediately after- 
wards the cream is cooled to 58 deg. to be churned 
into butter. 

For use in dairies the Pulsometer Engineering 
Company, Limited, of Nine Elms, London, showed 
a simple ammonia compression plant, which has 
been designed to meet the requirements of users 
who could not manage a complicated machine. 
Great care has been taken to simplify the me- 
chanism, and to render every part readily accessible, 
in order that the apparatus may be managed by 
butchers, fishmongers, farmers, and the like. 


Brick-Maktng MACHINERY. 

There are quite a considerable number of firms 
showing brick-making mach'nery at Manchester. 
Mr. Richard Scholefield, of Waketield, exhibited for 
the first time a combined moulding and pressing 
machine. This is one of a pattern in which the 
clay is forced into a die on the surface of a rotating 
cylinder, which is then turned round to face the 
pressing table. Each time a brick is pressed into 
the cylinder an already pressed brick is forced out 
on the opposite side, and is pushed forward to take 
its place on the table, when the die comes down 
upon it and gives it two successive squeezes in the 
well-known way. 

Messrs. Bennett and Sayer, of Derby, show a 
power-driven cutting table, in which the novel 
feature consists in mounting the table upon adjust- 
able feet, which can be set up by means of screws 





to bring the table to a height suitable for the die of 
any machine to which it may be fitted. 

Messrs. Thomas C. Fawcett, Limited, of Leeds, 
have added to their brick-making machine a com- 
pensating clay escape passage. This is a shutter 
which is moved up and down each time that 
a brick is formed, and allows the pressure to be 
relieved from the moulding cylinder and the pug 
shaft at times when the clay is not being pushed 
forward into the dies. 

Messrs. William Johnson and Sons, of Armley, 
Leeds, showed the ‘‘ Dragon” stone crusher we 
illustrated on page 372 of our last volume. The 
crushing action is obtained from a renewable cam 
working against an antifriction roller which runs in 
adjustable bearings, the slides for these bearings 
forming a lever. The size of material broken in 
the machine is regulated by a wedge and screw on 
the back of the swing jaw. They also showed their 
combined stiff plastic brickmaking and pressing 
machine, designed particularly for working up the 
waste heaps of collieries. 


Setr-Movine VEHICLES. 

As we explained in a recent issue, the Society’s 
competition for self-moving vehicles did not prove 
very successful, as out of the three entries only one, 
that. of the Lancashire Steam Motor Company, put 
in an appearance. We illustrated and described 
this vehicle in our issue of June 11. 

The remaining competitors were the Anglo- 
French Motor Carriage Company, of Digbeth, Bir- 
mingham, and Messrs. T. Coulthard and Co., of 
Preston. The former company have two vehicles 
on the Show ground, one a delivery van and the 
other a kind of a landau. Each is driven by a Benz 
gasoline engine of an improved type. Messrs. 
Coulthard’s vehicle was to have been driven by 
ordinary petroleum, but it was not completed in 
time for the Show. 


MISCELLANEOUS. 


An automatic bag filling and grain weigher was 
shown by Messrs. W. and T. Avery, Limited, of 
Birmingham. In this the bag is hung on a frame 
which is covered with card cloth, to which the bag 
adheres without any special kind of fastening. The 
weighing machine is of the usual type delivering first 
rapidly, and then slowly as the desired quantity is 
nearly completed. 

Messrs. Picksley, Sims, and Co., of Leigh, Lanca- 
shire, showed for the first time here Andrews’ patent 
mechanical stoker, of which they have already fitted 
very considerable quantities to the boilers in the 
neighbourhood. The slack coal passes from a hopper 
down a shoot into two conveyors arranged length- 
wise of the furnace between the firebars. In each 
conveyor there is a long worm gradually tapering 
to a point, with a reversed turn at the end. 
The effect of this arrangement is that the coal is 
delivered sideways from the conveyor on to the bars 
in fairly uniform quantities from one end of the 
furnace to the other, the reverse turn at the end of 
the screw preventing the coal jamming at that end 
and throwing it up in front of the bridge. The 
bars, of course, are of special shape to adapt them- 
selves to this arrangement of feeding, which is said 
to work very successfully. 

A self-cleansing filter for sewage effluents was 
shown by Mr. William Birch, of Broughton, Man- 
chester. The filtering medium is an endless 
apron of very thick felt, which passes round two 
main rollers. The liquid is delivered on to this 
apron, which is constantly travelling. The clear 
water passes through, while the dirt is retained on 
the surface, and is carried round to a pair of wash- 
ing rolls, where it is subject to a number of jets of 
clean water and to a squeezing roller, which passes 
over it and assists the cleansing action. We were 
informed that this filter was already in use in 
several places dealing with trade refuse. 

To enable loose material to be packed solidly in 
boxes, the Hardy Patent Pick Company, of Shef- 
field, showed a trembling table, upon which the 
packing is done. Underneath the table is a rapidly 
rotating shaft, having a counterweight attached to 
one side of it, the effect of the arrangement being 
that the table vibrates rapidly and strongly without 
greatly affecting the foundation. The whole ap- 
paratus is a modification of Mr. W. W. Beaumont’s 
vibromotor. 

A very complete series of disintegrators of various 
sizes were shown, side by side, by Mr. J. Harrison 
Carter, of Dunstable, by Messrs. Christy and 





Norris, of Chelmsford, and by the Central Cyclone 
Company, of London. 

Plan sifters are becoming quite a feature in the 
exhibits of the milling engineers. A very large 
one was to be seen on the stand of Messrs. Hind and 
Lund, Limited, of Preston. In these machines the 
flour is laid upon the dressing surfaces, and is kept 
in motion upon them by a gyratory motion which 
is given to the whole of the apparatus. Above the 
surfaces are placed inclined guides called pro- 
pellers, which gradually direct the material from 
one end of the sieve to the other. Underneath 
the silk there are small loose brushes placed, which 
are continually shaken from side to side, and keep 
the under surface of the silk clean and in working 
order. Far more work can be got out of a given 
surface of silk by these machines than by those of 
the old type. 

Mr. John J. Royle, of Manchester, had a stand 
on which he showed examples of the many various 
uses to which Row’s patent tube can be put for 
heating, cooling, condensing, and the like. Next to 
this stand wasa pump which had beenenteredasanew 
implement by the Browning Patent Pump and Fire 
Appliance Company, Limited, of Manchester. The 
main feature of this is that the ram is hollow and 
stationary, while the pump barrel moves backwards 
and forwards over it. There is, of course, a valve 
in the ram and another in the barrel. There is no 
packing, and tightness is attempted to be secured 
by grooves turned in the surfaces both of the barrel 
and of the ram. Several forms of these pumps were 
shown, but all of them were vertical. 

The hydraulic tyre-setter, which we described 
on page 734 of our fifty-ninth volume, was shown 
by West’s Patent Power Tyre-Setter Syndicate, of 
23, College-hill, Cannon-street, E.C. As will be 
remembered, this machine comprises a circle of 
hydraulic presses, which simultaneously compress a 
cold tyre on to the wheel, reducing its diameter by a 
considerable amount. We are informed that under 
favourable conditions as much as 19 in. have been 
taken out of a circumference of 16 ft., and that the 
compressed iron, when fractured, has a_ better 
appearance than before it is operated upon. 

A very large display of milling machinery was 
made by Messrs. Thomas Robinson and Sons, of 
Rochdale. One exhibit comprised cockle, oat, and 
barley cylinders. As most persons are aware, 
cockle seeds are removed from wheat by passing 
the grain lengthwise through a rotating cylinder 
made of sheet metal stamped all over into small 
cups. The seeds fall into the cups, and are 
carried round by the rotation of the cylinder until 
they fall into a shoot, by which they are removed. 
The wheat falls out of the cups before the shoot 
is reached, and thus the separation is_ effected. 
In the machine shown, the cups were drilled in- 
stead of being stamped, and thus had sharper 
edges, which retained the seeds more securely and 
eliminated all risk of their escaping along with the 
wheat. A small improvement was shown in the 
firm’s wheat scourer, in which the cylinder 
now revolves, dividing the wear evenly over 
the entire surface, instead of the greater 
part coming on the lower side. To mix wheat 
with certainty as to the proportions, Messrs. 
Robinson use two series of rotating pockets, each 
driven separately by a ratchet motion which can 
be set to give a quick or a slow travel. The 
rotating pockets may be likened to pinions with 
very thin teeth and wide spaces. They rotate at 
the bottoms of hoppers, filling with grain which 
they deliver as they gradually turn. The relative 
speeds of rotation determine the proportions of the 
mixture. 

A new form of joint for leather belting was shown 
by the Ipswich Tannery, Limited, Ipswich. Each 
end of each length of leather strip is sewn in wire 
with what surgeons would call a continuous suture, 
the result being that it presents a series of wire 
loops along its edge. When two lengths of belt so 
prepared are placed end to end, and a piece of cord 
is threaded through the loops, the two are connected 
by a joint of exceedingly flexible character, which 
does not cause any jump. The exhibitors dis- 
= certificates from Messrs. Burstall and Monk- 

ouse giving the results of a series of experiments 
on the tensile strength of various kinds of leather 
used for belting. One sample of their leather broke 
at the remarkable load of 6010 Ib. per square inch. 

To prevent horses from slipping in frosty weather, 
Mr. E. W. Walker, of Pailton, Rugby, showed a 
serrated clip which can be immediately attached to 
their shoes, and as easily removed. The clip is of 
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the shape of a horseshoe, and is provided with three 
hooks, two of which spring on to the inside of the 
shoe, while the third takes on to the middle of the 
shoe and is tightened by a screw. These clips fit 
as readily on worn shoes as on new ones, and pro- 
vide perfect security against slipping. 

Messrs. Henry Pooley and Son, Limited, of 
Liverpool, showed a very large weigh-bridge for road 
vehicles. It is fitted withinterchangeable knife-edges 
and bearings, which can be removed and renewed 
when worn ina short time. They had also a similar 
weigh-bridge for railway wagons. In this the 
table was capable of swinging in two directions, in 
order that it might run no risk of jamming. 

A cold room was shown by Willow’s Refrigerat- 
ing Company, Limited, of 18, Gray’s Inn-road, 
London. The refrigerating agent was ice, and the 
ventilating arrangements were such that there was 
no deposit of moisture on the goods stored in the 
room. This is a very important point, as meat and 
fruit rapidly deteriorate if they become damp. 
An hydraulic ram, constructed by Rife’s Hydraulic 
Engine Manufacturing Company, of Roanoke, was 
shown by Messrs. Alfred Williams and Co., of 
39, Great Eastern-street, London. This ram has 
attained great success in America, where it is being 
extensively used. It is made in two forms—single 
when the water raised comes from the same source 
as that operating the ram, and double when spring 
water has to be raised by the agency of river water 
and kept entirely separate from it. 

Pimbley’s forced circulation fuel economiser was 
shown by Messrs. William Wilson and Co., King- 
street, Manchester. We hope to illustrate this 
apparatus shortly, and shall therefore content our- 
selves with a brief description. The pipes are quite 
short, only 4 ft. in length, and connected in 
series, the water being pumped through the whole 
of them, one after the other. The pipes are D- 
shaped in cross-section, and are cast in pairs con- 
nected at the bottom, so that there are no bottom 
boxes, all the connections being made at the top. 
The heating surface is large in relation to the 
cubical capacity of the pipes. It is stated that the 
speed of circulation is so great that no deposit takes 
place in the pipes. The outsides are fitted with 
scrapers worked by rods from a beam coupled to a 
faceplate crank. The details have been very care- 
fully worked out to insure successful working, and 
to render inspection easy, and already a large 
number have been fitted in Lancashire. 





The judges made the following awards: The 10. 
rize for milk testers was divided between Messrs. 
ister and Co., Limited, of Dursley, and the Dairy 

Supply Co., of Museum-street, London. Silver 
medals were awarded to Messrs. R. Hornsby and 
Sons, Limited, Grantham, for their oil traction en- 
gine, the Lancashire Steam Motor Company, Ley- 
land, for their steam road van, and to the Aktiebo- 
laget Radiator, Stockholm, for their butter radiator. 








FLOATING GRAIN ELEVATORS. 

WE illustrate on pages 2and 3 two types of grain ele- 
vators, constructed by Messrs. 8S. 8. Stott and Co., of 
the Laneside Foundry, Haslingden, near Manchester, 
a firm which has long been associated with this type 
of engineering. In the case of Fig. 1, the apparatus 
is specially intended for transhipping the grain from 
barges on the River Danube to ocean liners. In the 
case of Fig. 2, an apparatus made for Russia, the 
grain is taken from one barge and passed into one or 
either of several barges lying alongside each other. 
In both cases the apparatus is on the endless chain and 
bucket system, the series of elevators is the same, 
although in the latter instance the grain is deposited 
in a “ boot,” and conveyed thence to the barges ; in 
the other it is again raised and discharged by conveyor 
and gravitation into a ship’s hold. The trestle shown 
on the engravings usually runs on rails laid on a barge 
12 ft. or so wide, hence the name, a floating elevator. 
The boiler for supplying steam to the engine driving 
the elevators ont conveyors is placed on deck or 
between decks; but this is a matter of arrangement 
according to requirements. 

The framing of the trestle consists of T and angle 
irons with cross and diagonal stays, and it is carried 
on 18-in. wheels running on rails. The system of con- 
veyors will at once be appreciated from the engrav- 
ings; the grain is elevated from the barge which is 
supposed to be moored to the left of the engraving, 
carried along a conveyor, and discharged through a 
shoot into a boot at the bottom of the trestle, is 
thence raised by another elevator discharging through 
a telescopic shoot into the hold of the vessel. The 
apparatus illustrated has an overhang of 20 ft. into the 
barge. The elevators are extended from the outer 


ends of a pair of derrick arms. The elevator for the 
apparatus to discharge 60 tons per hour has buckets 
15 in. long; for the machine delivering 100 tons per 
hour they are 18 in. long. They are carried by double 
lines of detachable link chain, 9 in. to 12 in. apart. 
These chains are operated by sprocket wheels at either 
end ; these rotate in gun-metal bearings secured to the 
sides of the elevator trunk or casing built up of timber 
with steel bracing and angle-irons. The tension on the 
chain is provided by a screw and nut fitted to the 
bottom bearings. or this purpose the bearings on 
either side are fitted into sliding frames 12 in. long, 
and through each there is a square-threaded screw for 
the purpose of making the chain taut. At the top of 
the screw there is bevel gear to connect the screws on 
either side, so that both will act simultaneously. In- 
side the trunk the chain guides are of timber faced 
with steel, which can easily be renewed. At the 
bottom there is a 2-in. steel grid to prevent the 
buckets being damaged. 

The grain is delivered from this elevator through a 
small hopper into the conveyor leading to the boot in 
the bottom of the trestle, To insure a readier delivery, 
there is a guide or backing pulley just under the point 
where the elevator tips its load. The conveyor is 20 ft. 
long: this determines the amount of overhang of the 
elevator so far as the barge is concerned. The band 
conveyor is supported on two wrought-iron derrick 
arms of channel sections, with trunnions on each end, 
so as to swivel at both ends. These are supported at 
the outer end by steel wire ropes passing over pulleys 
at the head of the trestle to a power-driven crab on 
the platform on the trestle. The trunnions enable the 
derrick arms and the barge elevator to be drawn up in 
a vertical position alongside the trestle when not in use. 
The inclination at which the conveyor between the 
derrick arms will work varies from 15 deg. in an up- 
ward direction to 30 deg. downwards. The band con- 
veyor consists of an endless band of cotton 21 in. wide, 
passing round pulleys at each end, and supported by 
intermediate steel rollers about 5 ft. pitch. Angle- 
steel rollers are attached to the sides of the conveyor 
for giving the necessary curvature. The framing sup- 
porting the pulleys is of timber. When desirable, 
the grain is protected from the weather by means of 
tarpaulins carried on T-irons, which are shown in the 
engraving. 

The grain flows from the conveyor into a shoot built 
up of timber lined with steel, thence into the boot of 
the fixed vertical elevator carried upon the trestle. 
This elevator does not differ materially from the one 
which is suspended on the derricks for use in the hold 
of the barges. In the case of the 100-ton apparatus, 
it is able to discharge to a height of 25 ft. above water 
level, and even then the conveyor into the ship’s hold 
might be placed at a slight upward angle, although 
obviously this would only be resorted to under ex- 
ceptional circumstances, It is very unusual to find a 
ship with her fixed bulwark more than 25 ft. above 
water level. The telescopic shoot, or conveyor, into 
the hold of the ship, as the case may be, is also 
arranged to swivel fore and aft ; but this necessitates 
in the case of a belt conveyor somewhat elaborate gear. 
This swivel gear is fixed to the side of the trestle, 
and consists of a cast-iron frame with bevel and spur 
gearing. The sprocket wheel for driving the belt 
first actuates a horizontal shaft, which, through 
bevel gearing and a vertical shaft, finally rotates a 
second horizontal shaft. This latter by spur gearing 
actuates the end shaft carrying the travelling drum 
around which the belt travels. Thus the two hori- 
zontal shafts need not be parallel, the vertical shaft 
transmitting motion from the first horizontal shaft to 
the conveyor. This conveyor is usually about 25 ft. 
long in both 60 and 100 ton orca Sometimes, 
as we have said, there is substituted a telescopic 
shoot constructed of steel plates, and about 30 ft. 
long, opening out in 10-ft. lengths. This, of course, 
can only be used when the vessel is lower than the 
top of the trestle of the conveyor. 

Two 60-ton machines are not infrequently mounted 
upon one barge, in which case the power plant con- 
sists of a horizontal multitubular boiler, 7 ft. 6 in. in 
diameter by 7 ft. long, furnishing steam to two small 
horizontal steam engines, each with two cylinders, 
7 in. bore by 12 in. stroke, the actual power required 
for both machines not being more than 20 indicated 
horse. The 100-ton machine is driven by a horizontal 
steam engine with two cylinders 9 in. bore by 15 in. 
stroke, steam being supplied by a horizontal multi- 
tubular boiler, 7 ft. in diameter by 7 ft. 6 in. 
long. The actual power required for driving a 
100-ton machine is not more than 15 indicated horse. 
The engine drives a shaft with bearings on the deck 
of the barge, and extending the whole length of the 
railway on which the trestle is traversed. Power is 
transmitted from this shaft by wheels and detachable 
chain toa second shaft, fixed as shown on the travelling 
trestle. Similar chain gearing drives the shaft on the 
derrick arms, whence power is derived for the swivel- 
ling of the derricks, for driving the conveyor and the 
bucket chains of the elevator, as well as of the fixed 





where there are vertical drives tension wheels are 
introduced. For driving the fixed elevator power is 
taken from the same shaft to a shaft at the top of the 
trestle, which also drives the conveyor, extending over 
to the hatch of the ship. The sprocket wheels are all 
of steel. Inside the elevators the chain is of 2% in. 
pitch in the case of the 60-ton apparatus, and 3 in. in 
the 100-ton plant. The drive chain is 3-in. pitch, but 
the main drive from the engine shaft is 34-in. pitch. 
The chains in the 60-ton elevator are constructed for 
a working strain of 850 lb., and in the 100-ton machine 
1500 1b. 

On a platform of the trestle is a crab driven by two 
belts from the main shaft, so fitted as to give reversing 
motion, with one fast and two loose pulleys. All the 
wheels are of steel, the bearings of gun-metal ; sprocket 
gear is preferred, as it is unaffected by weather. All 
timber subject to the wearing action of the grain is steel- 
lined. The trestle wheels are driven by spur and pinion 
gear; the gauge is usually 10 ft., and there are four 
wheels. The barges themselves are from 60 ft. to 100 ft. 
long, from 15 ft. to 20 ft. wide, and about 10 ft. deep. 

The special feature of the second illustration is that 
the apparatus is bolted to the deck, and that the grain 
is conveyed from one barge to another or on shore ; 
and thus instead of the band conveyor from the mov- 
able elevator, there is a steel telescopic shoot delivering 
into a hopper under which there passes a band con- 
veyor Fee al led to the barge or on shore. The 
distance the grain may thus be conveyed is not limited, 
as several belt conveyors can be laid one under the 
end of the other. The order carried out by Messrs. 
Stott in this case was for conveyors to traverse 95 ft. 
from the foot of the elevator. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 23. 

THE anxiety to secure orders at furnaces and milis 
keep prices low. In fact, at some mills quotations 
were reduced last week without affecting anticipated 
sales. Pig-iron sales are mostly small, because makers 
decline to accept offers made. Alabama irons go at 
6 dols. for forge, and speculative inquiries have raised 
anticipations. Large purchases of Bessemer pig at 
Pittsburg have not helped the market materially, be- 
cause of the large idle capacity waiting for demand to 
touch the button. A tariff law is promised in three 
weeks, but even this does not help. Buyers have been 
treated to so many false starts, that they will not 
move until orders are crowded in on them. The Car- 
negie interests are now full of work. All the rail 
mills are making rails, and it is the intention to 
hasten deliveries. Prices do not harden. Nothin 
but an actual demonstration of a heavy demand wil 
lift the market out of the rut it has been in for a year. 
Merchant iron and steel sold remarkably in western 
markets. Large supplies are wanted, because of the 
agricultural regions having immense crops assured. 
Steel plate-makers from Pittsburg westward are book- 
ing summer and autumn delivery orders. Wire rods 
are active. Nails are selling well. Window glass 
is scarce enough to help the importers. The iron trade 
certainly is pointing to better conditions, but progress 
is slow. Hardware is irregular. Building operations 
in eastern cities are increasing. A hardening of prices 
will do much to help the placing of autumn orders, 
Shipyard work is steady, and prices on work are 
close to cost. At the convention here of northern 
and southern commercial delegates, represent- 
ing the United States, Mexico, and South America, 
measures were recommended looking to practical 
efforts to establish steamship lines with those coun- 
tries. Public opinion is shaping favourably to Govern- 
ment aid, in shape of subsidies. 








Raits FOR THE NORTHERN OF FraNcE. — In the first 
uarter of the current year the Northern of France Railway 
ompany let contracts for rails to the aggregate amount 
of 16,000 tons, The prices at which these contracts were 
taken ranged from 6/. 2s. to 6/. 14s. per ton. The contracts 
were shared between the Denain and Anzin Steel Works 
Company, the Northern and Eastern Steel Works Com- 
pany, and the Steel Works Company of France. 


PERSONAL.—We understand that Mr. W. Geipel, 
M.I.E.E., has resigned his position as superintending 
engineer of the Brush Electrical Engineering Company, 
in whose service he has been for 15 Pi in order to enter 
into partnership with Mr. F. M. T. Lange, A.M.I.C.E., 
M. 1. Mech. i, M. Soc. Ing. C. (France), nephew of 
the late Sir Daniel Lange, C.E., &c., of Suez Canal fame. 
These gentlemen have purchased the Westminster busi- 
ness of Messrs. Paterson and Cooper, which they intend 
to carry on and extend.—We are requested to state that 
Mr. Ww. Stamm, agent in this country for Messrs. Krupp, 
has removed his offices to 62, Cannon-street, E.C.— 
Messrs. Charles Jennings and Co., of 90, Cannon-street, 
E.C., have undertaken the agency for the United King- 
dom of the Usines Mouchel at Boisthorel-par-Aube. This 
firm make a speciality of CK ER, ey for elec- 
trical pu s.—Messrs. E. R. and F, Turner, Limited, 
of Ipswich, celebrate this year the diamond jubilee of 








elevator. Detachable chains are used in all cases, and 


their firm, which was founded in 1837, 
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MISCELLANEA. 


Tux coal production of the United States for 1896 
amounted to 190,639,959 tons of 2000 Ib. each. The 
average value was just over a dollar a ton. 


In some of the American car shops the journals for car 
axles are now turned up by means of a tool extending 
the whole length of the journal and accurately ground to 
the proper shape. The cut is thus several inches wide. 


It is interesting to note that the capital value of the 
British Navy at the nt time exceeds 94,000,000/. 
The first cost of the fleet which led to the downfall of 
Napoleon was but 10 millions sterling. The fleet then 
comprised between 480 and 490 fighting vessels. 


It is, perhaps, not generally realised what a large traffic 
passes into Paris up the Seine. Last year the amount 
discharged or loaded at the wharves on the Seine 
amounted to 3,425,013 tons, a figure which, if the suburbs 
were included, should be raised to 8,815,752 tons. 


It has been decided to institute at Chatham, Ports- 
mouth, and Devonport dockyards a new rank, to be called 
foremen of ship-fitters. The persons apor 3 these positions 
will be considered officers of the yard, and the salary will 
be 2007. per annum, rising by increments of 10/. a year to 
3007. 


In an elaborate investigation of the matter recently 
published in the Comptes Rendus of the Paris Académie 
des Sciences, M. L. | peer concludes that in general 
the epicycloidal form of tooth is the one giving rise to 
the least friction, but that the advantage over involute 
teeth is in any case very small. 

M. Henri Moissan and Professor Dewar, in their re- 
searches on the liquefaction of fluorine, have found that if 
gaseous flourine is passed into liquid oxygen a white 
tlocculent body is precipitated. On separating this pre- 
cipitate by filtration, it was found to have the curious 
property of deflagrating violently when the temperature 
rose. 


The traffic receipts for the week ending June 20 on 33 of 
the principal lines of the United Kingdom amounted to 
1,838,279/., which was earned on 18,9514 miles. For the 
corresponding week in 1896 the receipts of the same lines 
amounted to 1,617,045/., with 18,863 miles open. There 
was thus an increase of 221,234/. in the receipts and an 
increase of 884 in the mileage. 


A union for workers in compressed air has been 
organised in New York, with a view to arranging a 
standard scale of wages for work in the pneumatic caissons 
so frequently adopted for foundations. The rates of pay 
vary from about 10s. per day of eight hours when the 
depth does not exceed 50 ft., up to 15s. for a day’s work 
of 80 minutes when the depth reaches 100 ft. below the 
surface of the water. 


A brick chimney at Manchester, New York, though 
85 ft. high, was recently moved bodily a distance of 
nearly 1000 ft. without being injured in the + -— 
The total weight moved was estimated at 200,000 Ib. In 
the transit grades of 3.5 per cent. ascending and 5 per 
cent. descending had to be faced. The necessary power 
was supplied by a single horse working a capstan. The 
work was accomplished in nine days by a staff of six men. 


The Irontown Structural Steel Company, of Duluth, 
Minn., recently succeeded in rolling steel I-beams 24 in. 
deep and weighing only 53 lb. per foot run. The web is 
less than gin. thick, and the flanges are 6] in. wide. 
Later on the same firm have produced I-beams 30 in. 
deep of similarly light weight, with flanges up to 10 in. 
wide. Such beams should prove useful substitutes for 
built girders, and the flanges may, of course, be reinforced 
by plates to any desired extent. 


A deputation from Ulster and the south-west of Scot- 
land waited on Mr. Ritchie at the Board of Trade on 
Tuesday to ask the Government to contribute 15,000/. for 
borings and soundings between the north coast of Ireland 
and the south coast of Scotland to determine the practica- 
bility of making a Channel tunnel. The estimated cost 
of the tunnel was stated at from 8,000,000/. to 10,000,000/. 
Mr. Ritchie said the proposal that the Government should 
spend public money on such an object would, if acceded 
to, be an entirely new departure, and he was unable to 
give to the deputation any hope of Government assistance 
so far as money was concerned. But the Governmen 
would be prepared to enter into a conference with those 
interested in the scheme. 

In a paper recently read before the Engineers’ Club of 
Philadelphia, M. Kreutzpointer draws attention to the 
unwise course adopted by some engineers in specifying 
greater ductility in harder than in softer steels. The two 
products are essentially different, as a microscopic ex- 
amination would show, so that it by no means follows 
that the more ductile steel is capable of standing the 
greatest amount of punishment. Thus one piece of steel 
showed a strength of 53,000 lb. per square inch, with an 
elongation of 34 2 cent. on 8 in., but would not stand 
folding flat, whilst another quality of steel having an 
ultimate strength of 59,000 lb., with an elongation of 28 
per cent., could be doubled easily without showing any 
flaw. In particular he holds that the contraction of area 
is a very deceptive test of quality. 

A steam meter, somewhat resembling in principle the 
Rebura Module sometimes adopted to regulate the 
water supply in irrigation works, is being used by the 
New Steam Company to measure the amount of steam 
supplied to their customers. The meter consists of a 
conical plug having a slight shoulder near the middle of 
its length, which acts as a valve, and shuts off the steam 
completely when the pressures on both sides of it are 
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equal. With a constant pressure below the plug, and a 
constant outflow above, the plug comes to equilibrium in 
a position corresponding to the demand. Its position is 
recorded automatically by a pencil resting on paper moved 
forward uniformly by clockwork. A dashpot is used to 
check such oscillations of the plug as might otherwise 
occur. This plug, it should be added, is not strictly 
conical, but has its outline curved in such a way that its 
distance from its seat is strictly proportional to the amount 
of steam passing through the apparatus. 


In connection with the Brussels Exhibition and the 
popular Belgian and Swiss tours vid Harwich and Ant- 
werp, the Great Eastern Railway will shortly transfer 
two of their new steamers, which have hitherto run on 
the Hook of Holland service, to the Antwerp service. 
These, or other vessels, will be run, from July 4 to Sep- 
tember 12 inclusive, on Sundays as well as week-days. 
Passengers will now be able to leave London on the 
Saturday night and the north and midlands in the after- 
noon, reach Brussels next morning by train running from 
alongside the steamer, and return on the Sunday evening, 
reaching town first thing Monday morning. The new 
steamers are ocean-going vessels of upwards of 1740 tons 
and 5002 indicated horse-power, with comfortable sleep- 
ing accommodation for about 200 saloon passengers. The 
journey permits breakfast being comfortably taken in the 
River Scheldt, while in the opposite direction a table V’héte 
dinner is served soon after the steamer leaves Antwerp. 


In an article recently published in Marine Engineering, 
Mr. J. 8. Zerbe discusses experiments made with oil 
fuel in the United States Navy during the past two years. 
The general result of these investigations, it appears, 
shows that there is no difficulty in obtaining a good 
burner, but for economical results the firebox must be pro- 
perly designed. Thorough aeration of the jet is essential, 
as otherwise the combustion is incomplete. Attempts to 
improve the combustion in breaking up the flame by baffle- 
plates are stated to have worked badly, as such plates de- 
flect the flame on to the top or sides of the furnace, thus 
causing intense local heating. The best results have 
been got with a large firebox, the grate of which was 
covered with firebrick of a special shape, giving numerous 
small ducts through which air necessary for combustion 
is supplied, and is highly heated in its passage. The 
burner used gives a Secu flat fan-shape flame, covering 
the entire bed, the oil being atomised by means of com- 
pressed air. 


In a communication to the Paris Académie des Sciences, 
M. F. Osmond, the famous French metallurgist, makes 
some interesting observations on the silver-copper alloys. 
M. Osmond has previously shown that such alloys are 
formed of a mixture of two constituents which under the 
microscope appear to be simply the elements themselves. 
This, however, was a priori improbable, particularly in 
view of the numerous data as to the electric resistance, 
thermo-electric power, and mechanical properties which 
have been accumulated by different observers. Thus if one 





of the metals is added in gradually increasing quantities to 
the other, the physical properties of the resulting alloy 
change at first rapidly, but afterwards more and more 
slowly with successive additions of the alloying metal. 
To definitely settle the question, M. Osmond has prepared 
a number of alloys of definite composition and examined 
polished sections of each under the microscope. He thus 
discovers that the relative proportions of the two con- 
stituents seen in the microscope differ from the known 
compositions of the alloys examined. 


It is expected that work on the Paris Metropolitan 
Railway will shortly be commenced, the differences 
between the Government and the Municipal Council 
having been at length settled. The lines, it has been 
agreed, shall be constructed by the City Board of Works, 
but will be leased to a private company for operation. 
Electric traction will be adopted. The first line will 
pass from the Porte de Vincennes to the Porte Dauphine 
—that is to say, in a slanting line through the centre of 
Paris from north-west to south-east. There will be a 
circular line parallel with the exterior boulevard, con- 
necting all the interior lines, a line north-west to north- 
east, from Porte Maillot to Menilmontant, and connecting 
lines from the Porte Clignancourt to the Porte d’Orleans 
from the Boulevard Strasbourg (north to south) to the Pont 
d’Austerlitz, and from the Cours de Vincennes to the 
Place d’Italie (east to south). The cost is estimated at 
165,000,000 francs (6,600,000/.), and beyond this the Muni- 
cipal Council is not authorised to go. Two other central 
lines are in contemplation, one starting from the Palais 
Royal with stations in the districts of the Place du 
Danube, the Place de l’Opera, the Rues Lafayette and 
Chabrol, the Eastern Railway terminus, the round-point 
of La Villette, the Buttes Chaumont, and the Rue La 
Villette. This would bring the north-east into direct com- 
munication with the centre, connect the great eastern 
and western termini, and bring the Place de la Bastille 
into communication with St. Lazare and the Batignolles. 
The other, starting from the Opera, would connect the 
centre with Auteuil, Grenelle, and Gros-Caillou. 








CATALOGUES.—We have received from Messrs. Walter 
Newbold and Co., of 28, Gracechurch-street, E.C., a copy 
of their new catalogue of machine tools, which contains 
illustrated descriptions of the different varieties of lathes, 
flanging machines, drilling machines, &c., constructed by 
them. Prices are appended in every instance. 





More Coat.—The discovery is officially reported of a 
very large coalfield in the department of Bolivar, in the 
Republic of Colombia. The field is 8 to 12 miles from the 
Bay of Cispati, and 48 miles from Carthagena. The coal 
is semi-ant ite and anthracite, and is well adapted for 
steam purposes. The quantity of coal contained in the 


| field isestimated—approximately, of course—at 300,000,000 


tons. 
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WE illustrate above and on our two-page plate 
this week two coasting steamers, the Pointer and 
Spaniel, built by Messrs. A. and J. Inglis, Glasgow, 
for Messrs. G. and J. Burns’ trade from the Clyde to 
Belfast, Liverpool, and Manchester—one of the oldest 
as well as most popular of coasting services. The 
vessels are of special interest, as they embody a most 
successful effort at solving the difficulties of combining 
satisfactory sleeping and dining accommodation with- 
out both being unpleasantly associated. As is shown 
in Fig. 2, the saloon is on the poop deck, while the 
state-rooms are on the deck below, and thus there 
is no chance of sleeping passengers being disturbed 
by convivial suppers, or of unhappy voyagers being 
irritated by air laden with sweet suggestions of 
culinary successes. Another point which contributes 
to the comfort is the steadiness of the ships, alike as 
regards vibration and sea motion; and it should be 
stated that—although our illustrations do not show 
them—deep bilge keels have been fitted to reduce any 
tendency to roll. The principal dimensions of the 
ships are as follows : 


Length of keel and forecastle 250 ft. 
Breadth of beam (moulded o 
hurricane deck) ... seb oe 32 ,, 
Breadth of beam, main deck 5 
in i *tween decks ... 33 ft. 6 in 
Depth, moulded ee a PT ssneas 
Sheer, forward at 7 es 2, 6: 
a aa Set ace Aad i Ngee) 8 
Height of poop to underside of 
beams ore as ns ree: C49, 
Length of poop from rudder post 70 ft. 
<3 steerage from stem... 27 ft. 6 in 
a forecastle deck ... 47 ft. 
o hurricane deck ... i 7 
Height of forecastle to underside 
of beams _... Fs a see 6 ft. 9 in. 
Height of hurricane deck to under- 
side of beams sve bo ae C208. 
Height of ’tween decks to under- 
side of beams Se bse 559%, 


The vessel, it is scarcely necessary to say, is of 
strong scantlings, the keel and stern are of hammered 
scrap iron, the stern-post is in one piece, the rudder- 
post being carried to the main deck in one piece, and 
the frames throughout the ship are carried up to the 
level of the poop and forecastle right fore and aft, 
the wells having high bulwarks as shown. In the 
wake of the engines reverse bars 34 in. by 34 in. by 
32 in. have been used. The plating throughout is 
2s in., slightly increased in the machinery spaces, 
and 2; in. at the topgallant forecastle deck. The 
garboard strake is 36 in., the sheer strake 55 in. 
broad with outside straps. All the butt straps are 
inside. There are bulkheads with ,4,-in. steel plating, 
forming seven water-tight compartments. 

The first-class passengers, as we have said, are 
accommodated in the poop in a large number of 
state-rooms, arranged as in the Atlantic service, while 
a large and handsome cabin with all conveniences 
is set apart for ladies. In the cabins are patent fold- 
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ing iron berths with spring and chain mattresses. A 
large lavatory with w.c.’s and urinals is fitted up for 
the use of first-class passengers on this deck (Fig. 4). 
The dining-saloon is placed in a house on the - 
deck, and is 42 ft. 6 in. by 15 ft. and 6 ft. 9 in. high. 
It is fitted up in a handsome manner, with dining- 
tables, chairs, and sideboards. One feature of the 
design is the arrangement of side tables and settees, 
enabling parties of two or three to dine comfortably 
together. The saloon is well lighted by a skylight 
overhead, and by large rectangular brass-framed 
windows along each side. A commodious pantry is 
placed at the tetenl of the saloon, with doors giving 
direct communication to the dining-saloon. Abaft 
the saloon is the companion-house, covering the stair 
leading to the state-rooms. On the bridge deck (Fig. 2) 
a well-lighted and well-ventilated smoking-room is 
fitted up with tables and sofas all round. It is 
17 ft. 3 in. by 21 ft. 3 in. Adjoining this room is 
the bar and larder. The captain’s cabin is placed in 
this house also, and is well furnished. Indeed, both 
Captain MacVicar and Captain McLaren speak highly 
of the equipment, in every sense, of the Pointer and 
Spaniel. 

Under the forecastle deck an open steerage is fitted 
up for the shelter of deck passengers (Figs. 3 and 4), 
and a portion of the main deck is set apart for their 
use, while a bar and refreshment-room is fitted up 
under the forecastle. The crew are berthed in a fore- 
castle below the steerage, and the officers on the main 
deck, partly forward and partly amidships. The engine 
and boiler casingsare carried up above the bridge deck 
to the boat deck overhead, thus providing an uninter- 
rupted and protected promenade as shown by Fig 1. 
There are six boats, two being cutters. The gal- 
ley, as shown on Fig. 3, is placed in the boiler casing ; 
while the same section shows that the engine-room is 
lighted by a large teak skylight on the top of the casing, 
and also by round lights with brass frames, having 
outside polished flanges in the sides of the casings. 

Cattle-stalls, as shown on Fig. 4, have been provided 
on the main deck between the forecastle and poop. 
The deck equipment, as shown on the same plan and 
Fig. 3, consists of three winches by Messrs. Caldwell, 
having 7 in. cylinders by 12 in. stroke, the winch 
barrels being 22 in. in diameter and 30 in. over the 
flanges. These are worked in connection with derricks 

laced suitably for the forward and after hatches. 
Caldwell’s steering gear is placed on a platform in the 


forward bulkhead of the engine-room. There is the 


usual windlass, anchor crane, &c., on the forecastle head. | p 


The main engines are illustrated by Figs. 5, 6, 9, 
and 10. They are of the triple-expansion type, with 
the starting platform on the port side. The cylinders 
are 24in., 39 in., and 64 in. in diameter respectively 
by 42 in. stroke. The piston clearance at the top is 
din. and at the bottom 2 in. The cylinder barrels 
are 1? in. thick at the sides and 2} in. at the bottom, 
with 1#in. liners. The covers are 10in. deep, and 
the casing covers 6 in. deep. The pistons, 10 in. deep, 
are of cast iron and hollow, with strong ribs, the 





high-pressure being provided with Ramsbottom 
rings, while the intermediate and low pressure have 
Lockwood and Carlyle’s fittings. The rods are 
6} in. in diameter with 74 in. collars, the guide- 
block faces being of Babbitt metal, with 250 square 
inches of surface. Indeed this metal has been used 
throughout. The connecting-rod is forged, 8 ft. long, 
7 in. in diameter at the bottom, and 6 in. at the top, 
with 3? in. and 2? in. pins. The high-pressure valve 
is of the piston type, fitted with Buckley’s packing 
rings. The intermediate - pressure slide valve is of 
the Trick type, while the low-pressure is of Thom’s 
design, the travel in each case Teine 64 in., while the 
spindles are 34-in. in diameter. The low-pressure 
valve has a balanced piston. 

The crankshaft is in three pieces, interchangeable, 
each bearing being 16 in. long and 124 in. in diameter. 
The pins are 144in. long. The propeller shaft is also 
123 in. in diameter, but the tunnel shaft is 12} in. and 
in 15-ft. lengths, having 18-in. bearings. The thrust 
shaft has 14 collars, giving 0.75 square inch of bearing 
surface per indicated horse-power. 

The surface condenser has tubes ? in. external 
diameter, with brass end plates, having 1}-in stays. 
The circulating pumps by Allen have 12-in. cylinders 
with 40-in. fan, while the air pumps are driven from 
the intermediate - pressure engine crosshead, with a 
pump to Weir’s feed-heater_on one side and a bilge pump 
on the other. 

There are two single-ended boilers (Figs. 7 and 8), 
14 ft. 6 in. mean diameter and 12 ft. 4in. mean length, 
working at a pressure of 150 lb. Each has three of 
Morison’s corrugated furnaces, 8 ft. lon by 3 ft. 
5in. mean diameter, rounded up at the back tube- 
plates to4 in. radius, and with separate fireboxes to 
each furnace. The furnace bars are in two lengths 3 ft. 
long by 4 in. deep by gin. The grate surface is 117 
square feet. The tubes are of iron, 33 in. in diameter, 
the spaces between the nests of tubes being 12 in. 
The total heating surface is 3754.8 square feet. The 
funnel is 7 ft. 6 in. in diameter, and is 39 ft. high above 
the hurricane deck. There is an unusually tall donkey 
boiler in the stokehold between the two bunkers. It is 
20 ft. high, and 6 ft. 6in. meandiameter. The firebox 
and water tubes are of Staffordshire BB iron and 
welded. The water tubes are 10 in. in diameter, and 
rz in. thick. There are 10 of them. The water space 
around the firebox is 10 in. at the top and 6 in. at the 
bottom, the total heating surface being 271.3 square 
feet, and the grate area 22.5 square feet. The working 
ressure is 70 lb., suitable for the deck machinery. 
The boilers are worked with two of Weir’s pumps 
which are located in the engine-room, while Galloway’s 
ash hoist is in use. There is capacity for 100 tons of 
coal; and here it may also be said that 40 tons of 
water ballast can be carried in the after hold and fore 

ak, while galvanised iron water tanks are provided 
or carrying 3000 gallons of fresh water. 

The ship is lighted throughout by an electric plant 
consisting of Chandler’s engine, driving direct at 300 
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fitted on a platform in the engine-room (Fig. 7). The 
wiring is on the lead and return system, the con- 
ductors being protected by galvanised iron tubes 
3 in. thick, where they pass through the bulkheads or 
boiler-rooms or coal Sexiness otherwise they are in 
wooden casings. There are about a hundred 16 
candle-power lights and seven 50 candle-power lamps 
for holds, mooring, and lighting passengers’ gangways. 

The ships are, therefore, well-equipped, a8 | very 
popular on the run, the passenger leaving Glasgow at 
night and arriving early next morning at Liverpool, 
having a very pleasant alternative offered to him as 
compared with the railway journey. The contract- 
speed test, which has been maintained in service, con- 
sisted of six runs between the Cloch and Cumbrae 
Lights, with the vessel drawing 11 ft. 3 in. forward 
and 13 ft. 9 in. aft, with the boilers full, 50 tons of 
coal in the bunkers, 270 tons of pig iron distributed 
throughout the ship, while the cargo capacity was to 
be 45,000 cubic feet. The speed was to be 13? knots. 
Some firms boggled at these somewhat stringent terms ; 
but Messrs. Inglis easily realised them. The weight 
was carried with something of draught to spare, and, 
with a four-bladed propeller 13 ft. in diameter, 20 ft. 
te and 68 square feet of surface, a mean of 14.4 
cnots was got. The separate runs were as follow: 
14.6, 14.2, 14.3, 14.5, 14.1, 14.5 knots. The mean 
revolutions were 82, and the power 1840 indicated 
horse-power. It only remains to add that the vessel 
has a smart appearance, as is shown by Fig. 1. The 
two masts have fidded topmasts, so that the vessel 
may pass, when light, through bridges over the Man- 
chester Canal. The crew numbers 35, 





25- TONS PORTABLE SELF - PROPELLING 
STEAM CRANES AT SOUTH SHIELDS. 
WE illustrate on page 14 one of two cranes which 

have just been erected and tested on the new wharf 
belonging to the Harton Coal Company, Limited, at 
South Shields. The wharf, which is of wood, has a 
frontage of about 600 ft. to the river, and has been 
constructed to the designs of Messrs. Sandeman and 
Moncrieff, C.E., of Newcastle-on-Tyne, who also pre- 
pared the general specifications for the cranes. In 
these it was provided that the load should be lifted at 
60 ft. per minute, and that the crane should be 
capable of making a complete revolution in 30 seconds. 
A calculated factor of safety equal to 8 was specified 
for all parts, whilst under maximum load the pressure 
between the wheels and the rails was not to exceed 10 
tons. It was further provided that the centre of 
gravity should not deviate more than 5 ft. 3 in. from 
either side of the centre of revolution with the load 
on or off. The general appearance of the crane is well 
shown in our illustration. The track on which the 
crane travels consists of a double rail at each side, 
with a space between of 2} in., the carriage wheels 
having central flanges. The gauge is 21 ft. from eentre 
to centre of the groove thus formed. 

The wheel-base is 38 ft. 6 in., there being 12 wheels 
on each side. These wheels are 2 ft. 6 in. in diameter, 
and are spaced at 3ft. Gin. centre to centre. The 
whole of these 24 wheels are fitted with Bessemer steel 


tyres. Fig. 2 shows diagrammatically the arrange- 
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ment for equally distributing the weight on the 
wheels. Each corner of the carriage is, it will be seen, 
supported on six wheels. If the pressure at A is 60 
tons, the pressure at each end of lever B is 30 tons, 
and on each wheel 10 tons, all the levers B, C, and D 
being free to adjust themselves. The maximum radius 
of the jib is 35 ft., and the minimum radius 25 ft. 
The radius is very quickly varied between these ex- 
tremes, by the arrangement cescribed below. The 
tie-rods suspending the jib are attached to the piston- 
rod of an hydraulic cylinder, which is of Siemens cast 
steel, lined with copper. There area pair of double- 
acting ag with gun-metal lined barrels, operated 
direct from the piston-rods of the hoisting engines ; 
these pumps can be readily disconnected when it is 
not required to vary the jib radius. They draw 
water from a supply tank and discharge back into the 
same tank, or at option into the upper end of the 
hydraulic cylinder. When it is desired to lessen the 
radius of the jib, the discharge to the tank is closed, 
and the water acts on the piston and lessens the 
radius at the rate of 1ft. per second. The radius 
is increased by allowing the water to escape to the 
tank. 

The main engines for hoisting have a pair of 16-in. 
cylinders, and are always in gear with the hoisting 








barrel, by duplicate steel wheels and pinions, single pur- 
chase. The link reversing motion is operated by a steam 
cylinder very quickly, and with little exertion to the 
driver. There are also a prir of separate engines for 
slewing, and a third pair of engines for eripelling the 
crane, this being effected by the vertical shaft and 
bevel gearing shown in the woodcut. These engines 
also drive a capstan attached to one corner of the 
carriage for manipulating the coal wagons on the 
wharf, and putting them on and off the cradle by 
which they are lifted and discharged into the vessels. 
The body of the carriage is high enough to allow two 
trains of loaded wagons to pass underneath. The 
boiler is 21 ft. high and 6 ft. in diameter, and is 
certified by Lloyd’s for 75 lb. working pressure. The 
total weight of each crane in working order is about 
150 tons. The official tests were highly satisfactor 
. ae way, the prescribed conditions being all ful- 

ed. 

The cranes were designed and built by Messrs. 
George Russell and Co., of Motherwell, near 
Glasgow. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Dealing was very quiet last 
Thursday forenoon, but prices were firm, Scotch iron ad- 
vancing 1d., and hematite irons from 4d. to 3d. per ton. 
The sales amounted to about 20,000 tons. At the after- 
noon market the tone was a shade easier. Scotch iron 
lost 1d. and Cleveland 3d. per ton, and the settlement 
rices were as follow: Scotch iron, 46s. per ton ; Cleve- 
and, 41s. 44d.; Cumberland and Middlesbrough hematite 
irons, 49s. and 51s. 44d. per ton. On Friday forenoon the 
ew warrant market was dull, only about 15,000 tons 
ing dealt in, mostly at a decline of 1d. to 2d. per ton. 
The tone was better in the afternoon, when about 20,000 
tons were sold at slightly higher prices. The settlement 
prices were 46s., 41s. 3d., 48s. 10$d., and 51s. 3d. per 
ton. All the business that offered on the pig-iron market 
on Monday forenoon was transacted in the course of 
10 minutes, and not more than 8000 tons were dealt in. 
Prices were steady at near Friday’s level. Idleness 
characterised the afternoon market, but prices all round 
were unchanged. The following were the settlement 
prices—45s. 104d., 41s. 3d., 48s. 104d., and 51s. 3d. per 
ton. The threatened labour troubles told against the 
pig-iron market on Tuesday forenoon, when about 20,000 
tons were sold, — by holders, and there was a drop 
in prices of 24d. to 3d. per ton. Only about 8000 tons of 
pig iron changed hands in the afternoon, the market 
closing fiat at the lowest. On the day Scotch and Cleve- 
land closed 4d. per ton down, while Cumberland hema- 
tite iron finished 3d. down, and Middlesbrough hematite 
iron closed unchanged at 51s. 2d. per ton. The settle- 
ment prices were 45s. 74d., 41s., 48s. 74d., and 51s, 3d. 
rton. Business was very quiet this forenoon, only some 
12,000 tons being dealt in. The tone was flat, and prices all 
round dropped from 1d. to4d. perton. In theafternoon other 
10,000 or 12,000 tons changed hands, and the tone con- 
tinued very dull, and Scotch dropped another 1d. per ton. 
The settlement prices were 45s. 6d., 40s. 9d., 48s. 6d., and 
50s. 103d. per ton. The following are the quotations for 
several No. 1special brands of makers’ iron: Clyde, 50s. 6d. 
perton; Summerlee and Calder, 51s. 6d. ; Rertharsia, 
51s. 9d. ; Coltness, 52s. per ton—the foregoing all shipped 
at Glasgow: Glengarnock (shipped at pt tal 50s. 6d. ; 
Carron (shipped at Grangemouth), 52s. per ton. Last 
week’s shipments of pig iron from Scotland amounted to 
2859 tons, as compared with 4292 tons in the correspond- 
ing week of last year. They included 250 tons for India, 
270 tons for Australia, 220 tons for Germany, 500 tons for 
Russia, 120 tons for China and Japan, smaller quantities 
for other countries, and 1284 tons coastwise. 
stronger reports of the iron trade from America, it is 
hoped that the improvement may shortly be reflected on 
this side. The number of blast-furnaces in actual opera- 
tion in Scotland is again back to 80, as at the same date 
last year, one having been blown in at Clyde for themaking 
of hematite iron. There is a large home consumption 
of pig iron, more especially hematite iron. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 354,539 tons yesterday afternoon, against 
354,908 tons yesterday week, thus showing a decrease 

amounting for the past week to 369 tons. 


The Finished Iron and Steel Trades.—The steel trade is 
very busy, and prices have a firmer tendency. The Steel 
Company of Scotland did not stop work on Jubilee Day. 
In finished iron, on the other hand, there is less business 
doing. 

Glasgow Copper Market.—There were no transactions in 
copper last Thursday forenoon, but the price declined 
1s, 3d. per ton ; and at the afternoon meeting of the market 
the price again declined a similar amount. Copper 
was steady but quiet on Friday forenoon, only 50 tons 
changing hands at 49/7. 10s. per ton cash. here was 
nothing done in the afternoon, and quotations were 
2s. 6d. per ton lower, at 497. 7s. 6d. per ton cash, and 
491. 12s. 6d. three months. At the forenoon meeting on 
Monday 25 tons of copper were disposed of, and the price 
fell 2s. 6d. per ton. No business was done in the after- 
noon, and the quotations were unaltered. The metal was 

uite idle, but steady, yesterday forenoon, and the price 

eclined 1s. 3d. per ton. In the afternoon 75 tons changed 
hands, and the quotations were 3s. 9d. to 5s. per ton lower 
on the day. at the forenoon meeting of the copper 
market to-day no business was reported, and prices were 
unchanged. In the afternoon 25 tons were sold, and 
quotations fell 5s. per ton. 


ith the | &' 





Malleable Iron and Tube Trades at Coatbridge.—The 
Coatbridge malleable iron and tube trades are complain- 
ing a great deal, not only of the absence of inquiry, but 
of the difficulty experienced in keeping their works 
running full time ; some, indeed, are not doing so. The 
demand for bars for India, which used to be regarded as 
an assured market on which to fall back upon in dull 
times, is poor, but will no doubt improve as the country 
recovers from the effects of the famine. Makers are also 
feeling the pinch of the slackness in the tube trade, which 
is suffering severely in some departments from the dis- 
location to trade in the Transvaal that has followed on 
the political troubles there. Several tubemakers have a 
x st of furnaces off, and broken time is being expe- 
rienced. 


Clyde Shipbuilding: Launches in June.—The Clyde 
shipbuilders have put fully 29,000 tons of new shipping 
into the water during the month of June, including 19 
steamers, two large sailing vessels, and a number of yachts ; 
but as regards the six months of the year, there have 
been launched larger half-yearly outputs on as many as 
nine former occasions. On this occasion the total launches 
ran up to 149,254 tons. The following are several of the 
largest vessels in the month’s output: The Inaba Maru, 
a twin-screw steamer of 6000 tons, with engines of 4000 
horse-power, built by Messrs. D. and W. Henderson 
and Co. for the Sippan Yusen Kaisha, of Tokio; 
the Indrapura, 4500 tons, with triple-expansion engines 
supplied by Messrs. David wan and Son, built by 
Messrs. Charles Connell'and Co., for Mr. G. B. Royden, 
of Liverpool ; the Kastalia, a screw steamer of 4300 tons, 
built for Messrs. Donaldson Brothers, by the London 
and Glasgow Engineering and Shipbuilding Company, 
and supplied with triple-expansion engines by them; the 
Ulverston, 2550 tons, built by Messrs. A. Rodger and Co. 
Port Glasgow, and supplied with engines by Messrs. Hall- 
Brown, "aioe, and Co., the owners being Messrs. 
Sunley and Co., London: the Buauresti, 2200 tons, built 
and supplied with engines by Messrs. Robert Napier and 
Co., for the Roumanian State Railways. The sailin 
vessels were the Hougomont, built for Mr. Archibal 
Russell, Auchinraith, Bothwell, by Messrs, Scott and 
Co., Greenock; and the Haytor, 1985 tons, built by 
Messrs. William Hamilton and Co., Port Glasgow, for 
Messrs. John Holman and Sons, London. 


New Shipbuilding Contracts.—The Dundee a. 
builders’ Company have completed negotiations to build 
a couple of nes: Mao steam line fishing boat, 112 ft. 
long, and a steam trawler of 105 ft. long. Both vessels 
are intended for Grimsby owners, and are to be classed 
100 Al at Lloyd’s. 


Death of Mr. Robert Dundas, C.E.—We regret to 
announce the death of Mr. Robert Dundas, district engi- 
neer of the Caledonian Railway, which took place a few 
days ago at his residence, 2, Hillsborough-terrace, Hill- 
head. Formore than a year Mr. Dundas had been suffer- 
ing from jaundice, but was able to partially attend to his 
duties until last Friday, so that his death has come some- 
what unexpectedly. Mr. Dundas entered the service of 
the Caledonian ig! Company in 1866 as an assistant 
engineer, and in 1871 he left to occupy the position of 
engineer of the Glasgow, Barrhead, and Kilmarnock and 
Paisley Joint Lines, which he filled until 1880, when he 
re-entered the service of the Caledonian Railway Com- 

ny as resident engineer of the southern division of the 
ine, a position which he held at the time of_his death. 
Some years ago he served as President of the Institution 
of Engineers and Shipbuilders in Scotland, of which he 
had already served as member of council and vice-presi- 
dent. He has left a widow, five sons, and a daughter. 
Mr. Dundas was a native of Forfarshire, and about 60 
years of age. 

Fifeshire Coalfields.—The Bowhill Coal Company, 
Limited, have succeeded in their new colliery, near Lock. 
elly, in sinking through the Lochgelly splint coal, which 
is of excellent quality, at a depth of 152 fathoms. In 
course of sinking all the usual Fife coal seams were 
traversed, and found to be of good quality. The rage | 
and winding engines are of the most powerful make, an 
are capable of reaching the Dunfermline splint coal, which 
lies at about 60 fathoms below the Lochgelly splint. 


Carron Company at Slamannan.—The Carron Com- 
pany are sinking a couple of pits near Slamannan. The 
coal for the most part is splint. 


Messrs. William Baird and Co. and their Hematite 
Mines.—Messrs. William Baird and Co., Limited, are 
rapidly developing their Pedroso iron ore mines in Spain. 
Last year their total production was 200,000 tons of hema- 
tite, but this year’s output is expected to reach half a 
million tons of ore. 

Purification of the Clyde.—The City of Glasgow is de- 
termined to make an endeavour in the direction of a pure 
Clyde. A part of the city on the north side has alread 
been dealt with, and the sewage is treated at Dalmarnoc 
by means of lime and sulphate of alumina, as has been 
described fully in ENGINEERING. The great bulk of the 
sewage of the city, however, still passes direct to the 
Clyde, and it is proposed to intercept this sewage by 
means of large sewers parallel with the river, or nearly so, 
and to convey it toa point some 7 miles below the city, 
where purification works are to be established. It is in- 
tended to deal not only with the sewage of the city, but 
also with that of the burghs of Partick, Clydebank, Govan, 
Kinningpark, and others. When complete the scheme 
will be the largest in the United Kingdom, outside 
London, the population to be immediately drained being 
about 900,000, whilst the works will cost about a million 
sterling. The necessary Act for the construction of the 
works on the north side was obtained last session, and 
the Parliamentary surveys for the scheme for the south 
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side are now being proceeded with, with a view to a Bill 
being introduced next session. The detail drawings for 
the works on the north side are being prepared, and con- 
tracts will shortly be entered into for the intercepting 
sewers. Mr. A. B. McDonald, M. Inst. C.E., the city 
engineer, will carry out the work, assisted by Mr. White, 
master of works, whilst Mr. Santo Crimp, M. Inst. C.E., 
of Westminster, is acting as consulting engineer. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Chamber of Commerce and Compensation. — A 
special meeting of the Sheffield Chamber of Commerce 
has been held this evening to consider the Workmen’s 
Compensation Bill. It was resolved that, while accept- 
ing the principle of compensation to workmen for acci- 
dents arising from special causes, the council protested 
against the principle of the Government Bill, which 
charges all compensation upon the individual employer, 
and ‘‘not upon a national system of insurance contri- 
buted to by both employers and employed.” The council 
went through the Bill in detail. 


The Forfeit Feast.—The forfeit feast given by the out- 
going Master Cutler on June 29 took place on Tuesday 
evening, Sir Alexander Wilson presiding. This is a 
purely social function, and to it ladies as well as gentle- 
men are invited. The very handsome and costly silver 
mace which Mr. Charles Belk, an ex-master, presented 
to the company on Monday was used for the first time. 


Railway Facilities in Yorkshire.—At a meeting of the 
Huddersfield Chamber of Commerce, with Mr. F. East- 
wood in the chair, a report was presented of the interview 
that had taken place with the directors of the Midland 
Railway Company on the subject of improved railway 
facilities for the West Riding. The president said he 
should not be surprised if the company adopted a plan 
which the Chambers laid before them, the levels of which 
were such as would provide for express trains running from 
Sheffield to the north without any abatement of Ber 
The company already possess a plot of land at Bradford 
on which the new line would abut, and which cost them 
150,0002. They also own land at Huddersfield, and there 
are other reasons for assuming that the company will take 
up the extension scheme in earnest. The Midland Com- 
pany have this week opened their new line for passenger 
traffic between Sheffield and Barnsley. The first Sportion 
from Wincobank to Chapeltown was opened six years 
ago, and now the remaining eight miles are completed. 
The new line runs near several important collieries and 
populous centres, and will be much appreciated. 


Electric Traction at Leeds.—The application of elec- 
tricity to the working of the Leeds tramcars has made 
such good progress that it is expected they will be ready 
for use in August. The route is between Heosthar and 
Kirkstall. The six miles of double lines are practically 
completed, the overhead wires have been put in position, 
and the cars are about y. The engines and dynamos 
will be ready to supply the power necessary to propel the 
cars. The Hull Corporation are contemplating the recon- 
struction of their tramway system, and the laying down 
of wood pavement at an estimated cost of 272.000/. 


The Smoke Nuisance at Sheffield.—The Sheffield Smoke 
Abatement League is pursuing with considerable success 
its crusade against local firms who make an excess of 
black smoke. Eleven summonses taken out against the 
following five firms came on for hearing before the 
stipendiary magistrate on Monday: Messrs. Turton and 
Sons, steel manufacturers; Messrs. John McClory and 
Sons, cutlery manufacturers ; Messrs. S. Osborn and Co., 
steel manufacturers; Messrs. W. T. Beesley and Co., 
umbrella rib manufacturers; and the Nunnery Colliery 
Company. The latter case was adjourned, but in the 
other four evidence was forthcoming} by Noah Bestwick, 
an ex-police officer, and James Chisholm, of Manchester, 
an inspector of the National Smoke Abatement Society, 
that on certain days in May and June there were exces- 
sive emissions of black smoke from chimneys in the works 
of the defendants. In two cases which were keenly 
fought, witnesses were called to show that every precau- 
tion had been taken to prevent a nuisance, and that there 
had been no such emission of black smoke as was alleged. 
The stipendiary magistrate ruled otherwise, and ordered 
the nuisances to be abated and costs to be paid. Mr: 
W. E. Clegg, who appeared for the defendants, waxed 
very angry over the stipendiary’s ruling, and told him 
he had “implicitly swallowed all the evidence of the 
Witnesses of the Smoke Abatement League and had 
ignored the evidence on the other side.” He further 
remarked ‘‘ that manufacturers were tied hand and foot 
to the league,” and that the outlook was very serious for 
some branches of the Sheffield trades. The stipendiary 
replied that Mr. Clegg was not in the least justified in 
making such remarks, and that he did not really intend 
to say what he had said. In the other cases an order with 
costs was submitted to. 


Iron, Steel, &e.—The general trade of the city keeps up 
remarkably well, although, as a rule, the books of manu- 
facturers are not as heavily filled with orders as at this 
time last year. For afew weeks now the London market 
has been disappointing, the Jubilee festivities having 
quite disarranged business; but the home trade, taking 
it all round, is very good. This is especially the case in 
the demand for heavy and light tania, eneentiog ap- 
pliances, and field and garden implements. A notable 
feature in trade is the sustained enormous demand for 
files. Although additional plant and machinery is bein 
constantly put down and production thereby increased, 
the demand is still equal to the supply. It is believed 
that at a very moderate estimate not less than 60,000 
dozens of files are being made weekly in Sheffield, or 


some 37,000,000 files in the year. Indeed, the trade is in 
an almost hitherto unknown state of prosperity, and 
this is largely attributed to the great ey — 
in all the engineering branches. Both in Sheffield an 

Leeds the departments producing railway material, 
forgings, hydraulic machinery, and so forth, are 
well off for orders both on home and foreign ac- 
count. There is also a large business being done in 
castings and other parts of electrical plant. The 
forgers of light edge-tools are putting forward a demand 
for an advance in wages, but as a forger and his striker 
can now earn 4/. a week, the employers decline to make 
any concession. The trade has for many years n 
undermanned, owing to the restriction of apprentices, and 
firms are embracing the occasion to put down machinery 
for forging purposes. There has been no change in the 
demand for iron and steel, which continues steady, and 
prices remain as last quoted, but very firm. 


The South Yorkshire Coal Trade.—The collieries have 
got to work this week, and a normal state of things once 
more prevails. The most encouraging feature of the trade 
is the sustained demand for steam coal for export pur- 

ses—a very heavy tonnage going regularly to the ports. 

he consumption of coal in the works is maintained. It 
has not been found possible to obtain a slight advance 
on expiring contracts from the Midland Company on 
account of the competition of Notts and Derbyshire 
coalowners, but on gas contracts now being — 
an additional 6d. per ton is being secured. he 
has been a heavy falling off in the demand for house coal 
both locally and for markets in and around London, but 
prices remain as before. The coke trade is in a very pro- 
sperous state, and prices at the ovens are blast-furnace 
cokes 9s. 6d. to 10s. 6d. and 12s. per ton; steel and 
foundry cokes from 14s. to 17s. 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change here, but the tone was 
_ and only a small amount of business was done. 

he — quotation for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron was 41s., and there were mer- 
chants ready enough to sell at that price, but producers 
were in no hurry to do business at such a figure. 
Foundry No. 4 was 40s. 6d., grey forge 40s. 3d., 
and mixed numbers of east coast hematite pig 
about 50s. 6d.—all for early delivery. Some of the makers 
asked up to 51s. for mixed hematite. There was little or 
no forward business doing, and it is therefore almost im- 
acon a to give quotations for delivery ahead. Middles- 

rough warrants, after selling at 41s., eased to 40s. 11d., 
which was the closing cash price of buyers. Middles- 
brough hematite warrants were steady throughout the 
day at 51s. 2d. cash buyers. There was very little doing 
in Spanish ore, as most consumers are drawing their sup- 
ee on lengthy contracts entered into a little while ago. 

ubio was nominally 14s. 3d. ex-ship Tees. To-day affairs 
were very quiet. Sellers of makers’ iron were most un- 
willing to lower quotations, and some of them adhered 
firmly to ——, prices, but warrants fell, and this, 
of course, had a depressing influence on the trade gene- 
rally. Middlesbrough warrants eased to 40s. 9d. cash 
buyers, and Middlesbrough hematite warrants fell to 
50s. 9d. cash buyers. 


Cleveland Blastfurnacemen and the Eight-Hours Day.— 
A meeting of the Cleveland Ironmasters’ Association and 
blastfurnacemen’s representatives was held here to-day 
(Wednesday). The meeting lasted several hours, and after 
it was over the following official paragraph was supplied to 
the press: ‘‘The Cleveland ironmasters, with the infor- 
mation at present before them, do not feel justified in con- 
senting to an eight-hours shift, but in order that they may 
know exactly what the effect of such a scheme would be, 
they ask the men’s representatives to submit for con- 
sideration and discussion a detailed proposal for each 
works represented by them. The information at present 
before the ironmasters is not sufficient to enable them to 
fully realise what would be involved.” 


Manufactured Iron and Steel.—Little or nothing new 
can be said of the manufactured iron and steel trades. In 
nearly all branches a lot of work is going on and quota- 
tions have rather an upward tendency, but they cannot 
be said to be altered. From a communication received 
from Messrs. J. R. Winpenny and Edward Trow, the 
joint secretaries of the Board of Conciliation and Arbitra- 
tion for the manufactured iron and steel trade of the north 
of England, and posted in the Consett Iron Company’s 
works, it appears that, according to the result of Mr. 
Waterhouse’s ascertainment of 'the —— net selling 

rice of steel plates at Consett, during the months of 

March, April, and May, the wages to be paid to the 
Consett steel mill men i the months of July, 
August, and September will, by the operation of the 
sliding scale agreement, remain at the same rate as pre- 
vailed in the preceding three months. 
Coal and Coke.—Durham coal is generally steady, with 
very little change in prices. Household coal is much de- 
Pp . Coke continues in 7 ‘ood demand, and from 
13s. 6d. to 13s. 9d. is quo or good blast-furnace 
qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Business has n, of course, interrupted to 
some extent by the Jubilee festivities. Steam coal has, 
however, shown rather more activity ; the best descrip- 
tions have been making 10s. 9d. to11s. per ton for prompt 








shipment, while secondary qualities have realised-10s. to 


re} the work contemplated. On drainin 


10s. 6d. per ton. The house coal trade has shown no 
improvement ; No. 3 Rhondda large has made 10s. 9d. to 
lls. per ton. The coke trade has become more active ; 
foundry qualities have brought 17s. 6d. to 18s. 6d. per 
ton, while furnace ditto have made 15s. to 16s. 6d. per 
ton. Imports of iron ore have nm upon a considerable 
scale ; rubio has been quoted at 13s. 9d. per ton. The 
manufactured iron and steel trades are pretty well em- 
ployed, the demand for rails, steel bar, Ee, (continuing 
moderately good. 

Ebbw Vale Steel, Coal, and Iron Company.—This 
company has announced a dividend for the past year 
at the rate of 1f per cent. per annum. It appears that 
a substantial profit has been realised at the company’s 
steel works, but that this has been largely offset by loss 
in working coal. The directors regard the present pro- 
spects of the coal trade as more encouraging. 


Drainage at Devonport.—The 2nd Royal Lancaster 
Regiment and the 2nd Glovcestershire Regiment have 
vacated the Raglan Barracks, Devonport. Although 
the decision to remove the troops is due to a recent deve- 
lopment of several cases of diphtheria, the War Office 
authorities, at least twelve months since, recognised the 
necessity of improving the sanitary arrangements of the 
barracks ; and as the result of a careful survey made last 
winter, working plans for effecting the alterations have 
been prepa , and the arrangements are nearly suffi- 
ciently advanced to justify the invitation of tenders for 
works alone at 
Raglan Barracks it is proposed to spend 4000/., while an- 
other 2000/. will be spent in improving the water supply. 
The drainage arrangements at Gneabe Barracks and the 
water supply at Mount Wise Barracks are also to be im- 
proved at the earliest opportunity. 

Bristol Tramways.—The Bristol Tramways Com 
ran 108 cars and carried 165,528 
Day. The cars ran at night on all lines one hour later 
than usual, ordinary fares only being charged. The great 
volume of traffic handled by the company on their cars 
can best be judged by comparison with that of Whit 
Monday, when 127,387 passengers were carried. 


The ‘‘ Raleigh.” —The Raleigh, cruiser, which is being 
refitted at Devonport to relieve the Active as flagship of 
the training squadron, will in hand considerably 
longer than was at first anticipated; in fact, it is con- 
sidered very unlikely that she will be ready for her new 
duties until the training squadron returns to England 
from its West Indian cruise. When an estimate of 
30,0007. was sent to the Admiralty as the cost of refittin 
the Raleigh, it was stated that she could be comple 
August 31, but a survey of the vessel disclosed the fact 
that the fastenings of the wood sheathing protecting her 
hull were in a defective condition. As the sheathing re- 

irs have advanced, it has been found that over 20,000 
astening bolts will need renewing, and this work alone 
will keep the present staff employed until the end of 
September. 

New Steamer for Cardiff.—Messrs. Richardson, Duck, 
and Co., of Stockton-on-Tees., have launched a steel 
screw steamer, named the Lady Lewis, of the followin 
dimensions: Length, 340 ft. ; breadth, 43 ft. ; mould 
depth, 25 ft. 9in. She will carry 4900 tons on the shallow 
draught of 21 ft. The vessel is of the single-deck type, 
with poop, bridge, deck, and forecastle. The engines, 
which are triple-expansion, will be supplied by Messrs, 
Blair, Limited, of Stockton-on-Tees, with boilers having 
a working pressure of 160 Ib. 


The Rhymney Valley.—The coal trade of this valley has 
been a good deal interrupted by the Jubilee holidays. 
The iron trade has shown little change ; the steel works 
will be well employed until the next quarterly meeting of 
lronmasters. 


ny 
—— on Jubilee 





LOcoMOTIVES FOR THE PENNSYLVANIA.—The Pennsyl- 
vania Railroad Company is about to build five locomo- 
tives, weighing 80 tons each, at its shops at Altoona. 





INTERNATIONAL CONGRESS OF NAVAL ARCHITECTS AND 
MaRiNE ENGINEERS.—Under the auspices of the Institu- 
tion of Naval Architects a congress is to be held next 
week, as set forth in our ‘‘ Notices of Meetings” on 
page 15. In addition to the conversazione and meetings 
there referred to, there will be a number of social cere- 
monies and excursions. On Wednesday evening, the 7th 
inst., there will be a dinner at the Holborn Restaurant 
at 7 p.m., followed at 10 p.m. by a reception at the 
Admiralty by the Right Hon. G. J. Goschen. 
On Thursday there will be excursions at 10 a.m. 
to the London and St. Katherine Docks, to the Royal 
Albert Dock, and to the Thames Iron Works. At 
9 p.m., there be a festival concert, followed by a supper 
at the Queen’s Hall, Langham-place. On Friday, the 
9th, there will be visits to Portsmouth Dockyard and 
Southampton Docks, starting at 8.50 a.m. from Waterloo 
station. At 10 p.m. there will be a reception by the 
Hon. T, A. Brassey and Lady Idina Brassey at 24, Park- 
lane. No arrangements have been made for Saturday, 
except for a dinner at 7.30 p.m. at the Star and Garter 
Hotel, Richmond. After dinner there will be displays 
of fireworks. On Monday, July 12, members will leave 
King’s Cross station at 9.25 a.m. for Scotland, and on 
Tuesday they will visit the works of the Fairfield 
Shipbuilding and Engineering Company, Limited, and of 
Messrs. William Denny Brothers, Dumbarton. In the even- 
ing they will be entertained — Lord Provost and Cor- 
poration of Glasgow. On Wednesday there will be a 
pleasure excursion on the Clyde, and on Thursday the 
party will leave Glasgow at 7,30 a.m. for Newcastle, where 


they will visit the works of Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, at Elswick, after which they 





will return to London, 
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25-TONS PORTABLE CRANE AT SOUTH SHIELDS. 
CONSTRUCTED BY MESSRS. GEORGE RUSSELL AND CO., ENGINEERS, MOTHERWELL. 
(For Description, see Page 12.) 
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NOTICE OF MEETING. 

INSTITUTION OF NAVAL ARCHITECTS.—The summer meeting will 
commence in London on Monday, July 5, and will conclude on 
Thursday, July 15, at Newcastle. On Monday next there will be 
& Conversazione at: the Hotel Cecil, Strand, at 9.30 p.m. The con- 
gress will be formally opened at the Imperial Institute by the 





Prince of Wales at 11.30 a.m. on Tuesday, and addresses from 
the Right Hon. George J. Goschen, First Lord of the Admiralty, 
and by the Earl of Hopetoun, will follow. The following 
p- will be read and discussed. 1. ‘‘Hardened Armour- 

lates and Broken Projectiles,” by M. Emile Bertin, Paris. 
2. ‘* Non- Inflammable ood,” by Mr. C. Ellis, Sheffield. 3. 
“A Review of the History and Progress of Marine —_ 
neering in the Royal Navy and Mercantile Marine from the 
Foundation of the Institution of Naval Architects to the Present 
Date,” by Mr. A. J. Durston, C.B., London.—On Wednesday, 
July 7. 1. ‘On the Advancement of the Mathematical 
Theory of Naval Architecture during the Existence of the Insti- 
tution of Naval Architects,” by Sir Edward Reed, K.C.B. 2. 
‘Danish Steam Ferries and Ice-Breaking Steamers,” by Captain 
I. C. Tuxen, Director of Naval Construction, Denmark. 3. ‘* On 
Graphic Aid in Approximating Hull Weights,” by Mr. J. J. 
Johnson, Gothenburg. 4. ‘Crank and Other Shafts Used in the 
Mercantile Marine,” by Mr. G. W. Manuel. 5. ‘“‘ Experimental 
Investigations of the Nature of Surface Resistance on Ships and 
in Pipes,” by Professor Hele-Shaw. 6. ‘‘ The Formation of Cavities 
in the Water by Screw Propellers at High Speed,” by Mr. Sydney 
Barnaby. The remaining days will be devoted to excursions, of 
which particulars will be found on pape 13. 
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THE NAVAL REVIEW. 
It has already been put on record in probably 
every daily newspaper in the United Kingdom, to 


) | say nothing of those of the colonies and foreign coun- 


tries, that the Naval Review of Saturday last afforded 
a arene of the most powerful marine force ever 
collected together. The eleven leading ships in B 
column were in themselves a squadron of the most 

werful vessels the world has ever seen. The 

agnificent, which gives her name to a class, was 
at the extreme end of the line; next to her came 
the Royal Sovereign, which also was the first ship 
of atype. Lither of these vessels is without a peer 
in the other navies of the world, so far as can be 
judged by our present knowledge of the course 
marine warfare would probably take. These ships 
are so familiar to our readers that.it is unnecessary 
to give details of their design, and, indeed, the same 
may be said of all the other vessels assembled, for 
there was not a single characteristic ship in the 
fleet that has not been described in the columns of 
EncineerinG. The older ironclads were anchored 
in column C, at the east end of the fleet, side by 
side with their more modern sisters. Next to them 
came the Powerful and Terrible, our two most 
recent and largest cruisers, vessels that will be 
always famous in the annals of marine engineering 
from the fact that they were the two first of the 
large warships of the Royal Navy that were fitted 
with water-tube boilers. The Blake and Blenheim, 
next to the Powerful in column B, are also notable 
from their engineering features. The performance 
of the Blenheim, with her four sets of engines, two 
to each propeller, will be within the memory of 
our readers. This arrangement can only be said 
to have proved a partial success, if we may judge 
by the fact that it has not been created a precedent to 
be generally followed. Westward of these vessels 
were anchored a number of cruisers of smaller de- 
scriptions, but nearly all of them of modern and 
effective types for the work they would have to per- 
form. The D line, which was the northernmost 
division that could fairly be described as ocean- 
going, contained some of the older cruisers, sloops, 
gunboats, and torpedo gunboats, and also at its 
western end three ancient warriors—the Minotaur, 


20| Agincourt, and Northampton—ships that take us 


back to the era of the old horizontal trunk and 
return connecting-rod engine days. To the extreme 
north were the torpedo-boat destroyers, torpedo- 
boats, together with a few gunboats ; the small 
size of these vessels, more especially in regard to 
the destroyers, does not prevent them being of 
supreme importance from the engineer’s point of 
view, for it has been found by experience that 
the torpedo vessel engineering practice of to-da, 
is an example for the cruiser, and even the battle- 
ship, of to-morrow. : 

To those capable of looking beyond the outside 
of this magnificent fleet of vessels, the whole spec- 
tacle was one great triumph for the mechanical 
engineer and his fellow-worker, the metallurgist. 
The ships were, indeed, ‘‘ engines of war” in the 
truest sense of the term. It is their. speed and 
mobility which differentiates them chiefly from the 


-|older war vessels of the era when Her Majesty 


came to the throne. The artillerist has done 
much, aided by the metallurgist, but the latter has 
also played his part, in masking the power of the gun 
bythearmour with which modern war vesselsareclad. 
To the ships not protected by side-armour, the ma- 





chine and quick-firing guns afford the chief factors 
of offence, and therefore of defence, but the charac- 
teristics of these weapons are essentially mecha- 
nical, and are due to the inventive genius of the 
engineer. The one unsatisfactory feature about 
modern warships is their transitory nature, in spite 
of the solidity with which they are built. The 
activity of engineering inventors is so great that a 
ship is obsolete years before she is worn out. In 
fact, hardly a vessel is laid down which could not 
be improved upon before completion. This per- 
haps is good for engineers and shipbuilders, but 
it is a heavy burden on the taxpayer. Neverthe- 
less it is a source of strength to this country, in 
which the shipbuilding and marine industry is 
so fully developed, as the pace is made so hot for 
other nations less favoured in this respect that 
competition is all but hopeless. In his most inte- 
resting lecture on modern warships delivered a 
few years ago at the Mansion House, Sir William 
White stated that the Royal William, which was 
designed by Phineas Pett, and built at Chatham 
in 1670, was finally broken up in 1830. She wasa 
three-decker carrying 100 guns originally, but was 
afterwards cut down to a ship of 84 guns. Of 
course there were many repairs and modifications 
and reconstructions during her long career of 
nearly a century and a half, and probably by the 
time she was broken up there was little left of the 
original structure. As a matter of fact, however, 
the Royal William of 1830 was essentially the same 
in design and principle as the ship built under the 
superintendence of the renowned Pett. If we 
compare this with modern ironclads, what a change 
we find—a period of 30 years being about the 
extreme span of life of a modern war vessel, even 
with re-armament, new engines, new boilers, and 
equipment generally. 

Fast as the pace has been in the past, it is likely 
to be more rapid in the future. is eapannittin 
of armour has been foretold, almost from the period 
when it was first introduced. Improvements in its 
structure, however, have given it renewed life. 
First, compound plates—iron backing with steel 
face—and then the perfecting of a method of case- 
hardening, which we now know as Harveyising. 
Admiral Colomb, predicts that the battleship of the 
future will be a vessel after the style of an exag- 
gerated torpedo-boat destroyer, presumably with a 
speed corresponding to her increased size—or say 
40 knots. 

To detail the improvements made in marine ma- 
chinery during the reign of Her Majesty would be 
to tell to our readers a thrice-told tale, the details 
of which must be familiar to every engineer. To 
prognosticate for the future would be too perilous 
a task for us to undertake ; but it may be that in 
one little vessel, not part of the Royal Navy, 
but designed for warlike purposes, there is the 
germ of what is to come in marine engineering 
practice. The Turbinia, which, at the special re- 
quest of the Admiral in command of the Fleet, made 
a run at full speed through the lines on Satur- 
day last, is so novel a vessel that in spite of 
the remarkably successful results achieved by her, 
it would be difficult to say to what she will lead. 
Certainly it is a very long step forward to imagine 
steam turbines taking the place of the ordinary 
reciprocating engine in heavy vessels. But if the 
difficulty at present attendant on going astern can 
be overcome, it can hardly be doubted that for 
very high-speed craft the new system will find a 
conspicuous place in warship design, in spite of 
the multiple screws and the high rate of turning. 

We have said that the fleet assembled at Spit- 
head on Saturday last was a triumph for the me- 
chanical engineer. That is true in fact, but the 
conscientious engineer anxious to avoid anything 
like vain boasting, may ask whether more might 


y | not have been done than has been done ; whilst the 


cautious man will devoutly hope that success in the 
past may not turn our heads and render us less 
urgent in our efforts for advance: in the future. 
British marine engineers of this century have en- 
joyed unexampled advantages, which the coming 
generation cannot hope to so fully retain. By the 
commanding genius of a few great men, the chief of 
which was James Watt, this country had a start in 
engineering practice which enabled her to distance 
all competitors. In the present day of universal 
communication that advantage is, if not altogether 
absent, far less pronounced. For what England 
does is known all over, the world, almost before 
plans are, ripe for execution.: Empirical methods, 
which served well enough when the field for improve- 
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ment was so little reaped, are no longer sufficient 
to keep us in the forefront of engineering. Practice 
which we have created is the common property of 
all mankind ; and to keep the lead we now hold, 
British engineers must be superior to those of other 
nations. We hope much from the improved methods 
of education of the present day, but in this respect 
we are run closely—in many cases surpassed — by 
foreign countries, in some of which it must be re- 
membered there exist appliances for the construction 
of ships and engines equal to the best we have in 
this country ; and though they are limited in extent, 
they can be quickly be multiplied if work for them 
is found. It is needful, therefore, that all classes 
engaged in ship production—the inventor, the 
designer, and the operative, down to the humblest 
workman—should continue to do their utmost, that 
our pre-eminence may be maintained. 








THE THREATENED STRIKE. 

Un tess better counsel prevail there can be little 
doubt that a strike of more than ordinary signifi- 
cance will commence this week. The unions of 
the Engineers, Boilermakers, and Steam Engine 
Makers have formed a joint committee and have 
determined to do their best to enforce an eight- 
hours day. We are informed that the men em- 
ployed by three firms which have held out against 
the demand have expressed by means of the ballot 
an all but unanimous decision to this effect. The 
firms are Messrs. Humphrys, Tennant, and Co., 
J. I. Thornycroft and Co., and Thomas Middleton 
and Co, It has been alleged that these are the only 
firms in the district who have not conceded the 
eight-hours day, but this statement is now declared 
to be contrary to fact, and that every firm of 
importance in the London district has joined 
the employers’ association for the purpose of re- 
sisting the demand. Our authority for this is a 
fetter, which has appeared in the Daily Chronicle, 
signed ‘‘A Member of the London Employers’ 
Association,” in which the further statement 
is made that the association, which represents 
firms in London employing over 20,000 hands, 
is in membership with the great engineering 
federation of northern employers, with whose 
executive board all action now rests. The 
Iron Trades Employers’ Association and the Fede- 
rated Shipbuilding Employers are also acting in 
concert. 

It will be seen, therefore, that both sides are 
gathering their forces for a struggle, and if the em- 
ployers hold together there is a chance of a decisive 
battle being fought. Disastrous as are these indus- 
trial wars, it is better that, issue once being joined, 
one side or the other should be made to feel its de- 
cided inferiority, so that there may be peace for a 
time thereafter. It is, however, very difficult for 
employers to stand together. The strikers have a 
very primitive and very effective way of dealing 
with those of their own class who do not support 
them. Picketing in theory is the most harmless of 
practices. The picket is placed at the doors of the 
works in order to persuade workmen who have taken 
the place of strikers to join the ranks of the latter. 
Nothing but ‘‘moral force” is used. Non-strikers are 
merely told how unkind it is to fill the places of 
poor men asking only for their rights and a living 
wage. That is the theory, but every one who has 
had experience of a picket knows how different is 
the practice. Now and then the tale is told in the 
police courts, but as a rule there is far too much 
‘*moral force” about for those who could give 
evidence to care to face the after effects. 

So long as picketing is legal, employers must 
be seriously handicapped in labour struggles. 
There are always some employers who correspond 
to what are scandalously called ‘‘ blacklegs” 
amongst the workmen—men who cannot forbear 
taking advantage of the difficulties of their neigh- 
bours to secure contracts at fat profits. Those who 
wish to remain loyal to their class naturally feel 
alarmed when they find inferior but rival firms 
taking orders that should properly be in their own 
books ; the weaker give way, and—to use a word of 
City slang-——a general ‘‘slump” sets in. If moral 
force (without quotation marks) only were used 
there would be far fewer strikes, and for the em- 
ployers to meet the employed on equal terms some- 
thing equivalent to ‘‘moral force,” as understood 
by an average Neg must be had recourse to by 
the masters. It is difficult, however, to imagine 


members of such respectable firms as those at 
Chiswick or Deptford using picket language, chalk- 





ing coffins on their neighbours’ shutters, or em- 
ploying other convincing means of persuasion in 
which boots, sticks, or stones play no unimportant 
part. 
This is a free country. We are constantly telling 
each other that. A man has a right to sell his 
labour in the highest market, and any number of 
men have a right to band together and say not only 
that they will refuse to work for less than a given 
wage, but that they will not work at allif one is em- 
ployed who is not of their society. Perhaps if such 
a thing were attempted in other walks of life it would 
be called conspiracy ; but we may let that pass. To 
make his own bargain for the hire of his labour is 
the natural and primitive right of every free man, 
but it isa right that in this country can only be 
exercised under stringent limitations imposed by 
irresponsible persons, and picketing is the force 
by which they impose their authority. We have 
thought it worth while to make this attack on the 
picket system, because it is sure to play an im- 
portant part in the coming strike if we are to take 
past struggles of this nature as a precedent. Of 
course threats are illegal, but magistrates do not often 
take sufficiently stringent measures to uphold the 
majesty of the law, especially in regard to the pro- 
tection of witnesses. 

Putting aside all question of illegality and 
violence, we would ask the men of the engineering 
trades whether they have thoroughly considered 
the wisdom of making this new demand. For our 
own part we think that with the resources machi- 
nery and the division of labour have put into our 
hands, eight hours should properly be sufficient to 
constitute a fair day’s work. Unfortunately the body 
politic is by no means a perfect working machine ; 
there is a deal of friction, a deal of lost motion 
and of defective distribution. That puts a heavier 
burden on all than we should otherwise have to 
bear. It is, however, no good grasping at the 
shadow of perfection and losing the substantial 
good that is within our reach. It is better to work 
nine hours or ten hours a day than to have no 
work at all. It may be granted that time before 
breakfast is less productive than the other hours of 
the day, but in cases where machine tools have to 
be worked the output is fairly constant. Lathes, 
drills, planing machines, &c., are speeded up to a 
certain rate. Now we think it safe to say that 
there is not a country in which shorter hours are 
worked in the engineering trades than in England. 
If there is, we should be glad to have particulars. 
In America the hours are considerably longer ; in the 
new England States, among which our experience 
chiefly lies, they were, and we believe still are, con- 
siderably longer ; and though wages may be higher 
there, the cost of living is also greater. In Belgium 
the 12-hours day is usual in the iron trade, and in 
Germany the same custom prevails. These are our 
chief rivals in the iron industries. It is not necessary 
to labour this point, for we think no one will be 
likely to dispute that the British workman is far 
more highly paid for shorter hours of labour than 
his Continental rival; for rivals German and Bel- 
gian workmen are, to British workmen, as much as 
the owners of works of those countries are rivals to 
home manufacturers, although it is not usual ‘for 
the matter to be looked at in that light. 

The whole course of the discussion on the ad- 
visability of the promised strike appears to be based 
on the supposition that while masters and men are 
quarrelling, trade will stand still, and that demand 
will hold over until this dispute is settled. We 
are told by the Daily Chronicle—always well in- 
formed on labour questions, even if partisan—that 
there are not more than 45,000 men, at the 
outside, in the employ of the federated masters. 
If these were on strike, or, to use the term 
preferred by our contemporary, if they were 
‘locked out,” there would still be 47,000 in work. 
The levies which these would pay, together with 
350,000. in reserve, would, we are told, ‘‘ keep 
the struggle going for quite as long as the em- 
ployers would care for, whilst in the meantime 
the whole trade of the country would be dislo- 
cated.” Butalso in the meantime the world must be 
supplied with ships, engines, and machinery ; yet 
in all these disputations and arguments no one 
suggests that it is worth while asking where these 
ships and engines are to be made. Certainly not 
in the country where the whole trade is dislocated. 
It is worth while remembering that there 
are some admirably equipped engineering works, 
most anxious to get orders, in Germany, France, 
Belgium, and, in fact, in nearly all civilised 





countries of the world. Can we afford to give 
these countries the advantage over us_ that 
will accrue to them from a strike dislocating 
the whole trade of the country? and if the em- 
aang are beaten, can they, with an eight- 

ours day and high wages, meet the competition 
of Continental nations? We do not undertake to 
answer these questions here, but surely they are 
worth considering. Yet no one appears to have 
given them attention. 

At the time of writing negotiations are still pend- 
ing, but when these lines are in print, doubt- 
less something definite will have been settled, 
either in regard to war or peace, although all signs 
seem to point to the former unhappy alternative. 
For these reasons we have not entered into the 
details of ‘the dispute. We would only beg both 
sides to consider their common interest, which is to 
pseserve the trade to the country. So far as can 
be judged, the north-country operatives are more 
inclined to the longer hours than those of the 
London district, and this may havea considerable 
effect on the dispute. There may be a lingering 
memory on the Clyde of how that district profited 
by a labour dispute of 30 years ago, when the iron 
ship building left the Thames never to return. In 
those days there were no foreign shipyards, and 
few engineering works of any kind outside this 
country. Now it is different. 








JURIES AT THE BRUSSELS INTER. 
NATIONAL EXHIBITION. 


THE casual visitor to an exhibition must often 
wonder why such a number of people, manufac- 
turers and others, take the trouble to send samples 
of the wares they produce or deal in, from the dis- 
tant parts of the earth, to be gazed at by a foreign 
public that knows them not even by name. The 
reason, however, is evident. Exhibitors send 
their goods to exhibitions in foreign countries or 
in places out of their own districts, because they 
want to be known, and because they hope to 
acquire new customers by becoming known. Each 
exhibitor is probably egotistical enough to believe 
that in some respects his particular products are 
superior to those of competitors of his own 
nationality, and certainly to those belonging to 
rivals of other nations, otherwise he would not 
trouble to exhibit at all, especially in a foreign 
country. He must practically believe that his 
goods will turn out superior to those of his com- 
petitors in the same class, either in point of utility, 
quality, or price. The great use, therefore, of an 
exhibition is that it offers an opportunity for ad- 
vertisement in kind, where actual samples of a 
manufacturer’s goods are placed before a new 
public for the purpose of being seen, handled, and, 
if possible, appreciated at their intrinsic value, the 
object being to induce that public to acknowledge 
the superiority of the exhibit in some particular 
point of excellence, by placing its orders with the 
exhibitor. The public at exhibitions is, as a rule, 
however, debarred from judging of the merits of 
exhibits in respect to price, as it is not the habit 
to mark or quote prices except where actual 
selling is going on, and this we consider a 
serious drawback for the majority of exhibitors; 
for, after all, the public, not being composed of 
experts, is largely affected by the element of cost 
in its estimates of the relative merits of two exhibits 
belonging to the same class. The question of excel- 
lence or quality is almost always secondary, even if 
the public is in a position to have any opinion 
thereon of its own. Obvious utility, and the sub- 
ordinate elements of attractiveness and handiness, 
are the popular tests of the interest taken in a given 
product by the average visitor, but it almost 
always becomes ultimately a question of price 
whether that interest remains passive or not. It 
appears, therefore, evident that to make an ex- 
hibition as completely useful to an exhibitor as 
an advertisement in kind should be, the retail 
prices of the objects exhibited should in every case 
appear in connection therewith. The question of 
excellence or quality is one of which the public 
cannot judge, except individually and officially, 
by specially appointed experts ; and as an autho- 
ritative judgment on this essential point is con- 
sidered indispensable, both in the interest of the 
public as well as in that of exhibitors, all the elabo- 
rate machinery connected with juries of examina- 
tion and revision is provided at exhibitions with the 
object of recording this judgment, and ostensibly 
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signifying it to the public by the awards and recom- 
penses bestowed on exhibitors. 

In one respect it is obvious that the existing 
system of making fixed awards, representing a cer- 
tain limited number of degrees of excellence, fails 
to express any relative judgment as between com- 
petitors receiving the same award, as a diploma in 
one case can only be the nominal equivalent of a 
similar diploma in another. This is probably un- 
avoidable, as scientific tests and analyses are impos- 
sible, the time available for such work being wholly 
insufticient. 

We have already referred in general terms to the 
system which has been elaborated for the benefit of 
exhibitors at Brussels, and in view of the approach- 
ing work of the jury, we return to the subject in 
more detail. For the purpose of the jury the 
exhibits in the Brussels Exhibition are divided 
into 14 sections, each of which is presided over by 
a special commissioner, appointed by the Belgian 
Government, assisted by a staff of secretaries. 
These sections are international, in that each nation 
exhibiting contributes some materials more or less 
numerous and important to the collective result 
forming the International Section. These sections 
are: 1. Fine Arts ; 2. Social Economy ; 3. Hygiene 
and Medicine; 4. Life-Saving; 5. Manufacturing 
and Decorative Arts, Liberal Arts, and Sciences ; 
6. Lighting, Heating, and Ventilation ; 7. Elec- 
tricity and Traction; 8. Military Arts; 9. Manufac- 
turing Appliances, Processes, and Products; 10. 
Appliances for Sport; 11. Popular Games and 
Pastimes ; 12. Agricultural and Horticultural Com- 
petitions ; 13. Practical Instruction, Provident In- 
stitutions and Manual Work for Women ; 14. Com- 
merce and Colonies. The jury organisation of the 
first, eleventh, and twelfth of these sections, which 
is separated from the remainder, is formed on dif- 
ferent lines, and possesses differeat rules. The 
remaining 11 sections have a uniform jury organi- 
sation. They and the jury pertaining thereto are 
divided into 55 groups, comprising and dealing 
with the 195 classes into which the groups are sub- 
divided. The preparatory work connected with the 
examination of exhibits,and the correction of errors 
of classification usually developing upon inter- 
national instructing reporters, is in the present 
case being done by the secretaries of the inter- 
national commissioners, each section dealing with 
its own special exhibits, picked out from the 
various national sections composing the total Ex- 
hibition. 

As a general rule, each national section has the 
right to one juryman for every-35 or 40 exhibitors, 
and one substitute (understudy) for about twice 
that number of exhibitors; but this rule is modi- 
fied so as to take into account the area occupied 
in the Exhibition, the number of classified entries 
of exhibits in each group. the importance of the 
exhibits, andalso the manufacturing and commercial 
importance of the nation exhibiting. These jury- 
men are either appointed by their respective 
Governments or by the Belgian Government on the 
proposal of their respective national commissioners, 
their number having been previously agreed to by 
the Belgian Commissioner-General and Commis- 
sioner for juries and awards in conjunction with said 
commissioners. The Belgian contingent to the 
internationat jury is selected from the State in- 
stitutions, the academical bodies, the great public 
companies, and in some cases from the body of 
Belgian exhibitors and jurymen who have obtained 
the highest awards at former universal exhibitions. 
All jurymen are supposed to be unpaid, and here 
arises one of the great practical difficulties be- 
setting jury arrangements in foreign countries. It 
is hard enough to find people who are fitted to take 
the place of members of an international jury, and 
who are willing to undertake the task without pay- 
ment, but it is still harder to do so in a foreign 
country where expenses are not even paid, as under 
these circumstances the only classes from which 
jurors can be drawn, are the leisured and 
moneyed ranks, possessing directly or indirectly 
sufficient interest in manufactures and commerce 
to induce them to serve, or the class of the manufac- 
turers themselves, and their commercial depen- 
dents. The first of these will obviously be actuated 
by a general desire to look after the trade interests 
of their special nation, but may not possess the 
special knowledge required to do so efficiently ; 
while the second, which probably possesses the 
special knowledge qualifications, may possibly be 
actuated by a desire to advance interests of a more 
private and limited character. The ordinary profes- 





sional expert who gives his services and opinion for a 
living is barred, as he can rarely afford to be a philan- 
thropist, yet it is precisely services such as he could 
offer that would probably fill the bill of the ordinary 
juryman’s work best. The modern theory that all 
public functionaries should be paid, so as to extend 
the limits of choice as much as possible, would 
clearly apply in this case, and we have reason to 
believe it has been applied to the choice of the jury- 
men of at least one of the great nations participat- 
ing in the Brussels Exhibition. 

Each group of the executive or examining jury 
possesses a president and two vice-presidents, and 
these are selected as to nationality by the Commis- 
sary-General of the Belgian Government, so as to 
correspond, as far as possible, with the relative 
interests and importance of the nations represented 
in the various groups; but the actual persons are 
elected by the jurymen of each group from among 
their number at their first meeting. The first 
meeting of the international juryis announced to take 
place between July 12 and 15, but it will be wholly 
preliminaryand perfunctory—for business purposes. 
The meetings of the group juries will not occur 
earlier than the 19th. The work of the examining 
juries will occupy at least a fortnight, or possibly 
three weeks, so that members of that body should 
be able to leave Brussels by August 15 at latest. 

The awards which the international jury is em- 
powered to make for all purposes, are limited to 150 
diplomas for grand prizes, 250 diplomas of honour, 
1500 diplomas for gold medals, 1800 diplomas for 
silver medals, 1800 diplomas for bronze medals, and 
2400 diplomas for honourable mention — total, 
7900 diplomas of all kinds. The possible claimants 
consist of three classes : exhibitors (individuals and 
companies, single and collective exhibits) and their 
collaborators and co-operators, that is, their mental 
and physical assistants, or the managers of their 
works and their head workmen. The total of these 
three classes cannot be placed at less than some 
30,000 in the present Exhibition, so that about 
one in every four claimants should obtain an award 
of some kind. The limited number of the three 
first classes of award, which form less than one- 
fourth of the total awards, will make them all the more 
valuable, but it will also make the competition all 
the more keen. The diplomas for the great prize are 
reserved for special inventions or works or remark- 
able improvements in the quality of products and 
methods of manufacture, or finally for collective 
exhibits whose general result evinces exceptional 
merit or progress. All awards to managers will be 
one degree less than those given to the exhibitor 
himself, and will only be granted where the exhibitor 
has obtained at least a gold medal, and the awards 
to workmen are limited in all cases to bronze medals 
at most. 

The awarding of diplomas is the work of the 
examining jury, but the awards have in each case 
to be ratified by the superior or revising jury before 
they can take effect. This jury is a select body 
consisting of 16 members whose president is ex 
officio the Minister of Manufactures and Labour, 
all appointed by the Belgian Government. Fifteen 
of these are proposed by the various national 
governments taking part in the Exhibition, and 
are numerically in proportion to the respective im- 
portance of their exhibits, while one member re- 
presents the executive committee of the Exhibi- 
tion. The Commissioner -General of the Belgian 
Government and the Commissioner for Juries and 
Awards, also form part of the superior jury, 
with deliberating but not voting power. The other 
officials who may be present at meetings with a 
consultative voice, are the commissioners - general 
of the various nations or their deputies, the com- 
missioners of international sections and their 
secretaries (as replacing the reporting instructors), 
and the presidents and reporting secretaries of the 
various groups of the examining jury. 

The superior jury will meet about a fortnight or 
three weeks after the examining judges have com- 
pleted their work and forwarded their reports and 
recommendations as to the awards, and its work 
should be over in 10 days or a fortnight thereafter. 
In addition to diplomas, monetary prizes are, under 
certain conditions, offered to exhibitors, and a sum 
of 12,000). has been set aside by the organising 
commission of the Exhibition for this purpose. 
There will be monetary awards in a number of 
classes, ranging usually in amount from 41. to 1501., 
for answers to specific questions or for the provision 
of specific requirements. All these rewards are 
dealt with by the examining jurors in the same way 





as the diplomas. A special grand prize of 10001. 
is also provided, and this is to be awarded for the 
best solution to the questions or requirements in the 
following way. The examining jury will select the 
three best solutions, and the award will be made 
to the best of the three by a special jury composed 
of six members of the revising jury, four nominees 
of the Royal Academies of Sciences and Medicine 
of Belgium, five nomineesof the four universities and 
the Military School of Belgium, and three nominees 
of the Belgian Society of Engineers and Manu- 
facturers ; 18 in all. The conditions for competing 
for the above monetary prizes have unfortunately 
not been sufficiently made known to foreign exhi- 
bitors, the pamphlet embodying them having only 
been published in French, while the general pro- 

rogramme, rules, and classification, were published 
in most of the principal European languages, so that 
very few, if any, on our side of the Channel will 
compete, although many exhibits in the British 
section, and certainly many of the exhibitors, would 
have stood a good chance of competing successfully 
in several of the classes. 

The interests of the exhibitors in the British 
Section are to be confided to the care of 24 
jurors, with 14 substitutes or understudies, and 
these will furnish at least four presidents and four 
vice-presidents to the group juries. It will be 
seen from the above that Great Britain will possess 
great weight in the international examining jury, 
and that there can be no doubt that the interests 
of exhibitors will be properly defended and ad- 
vanced ; while on the superior jury Great Britain 
will possess two members, or one-eighth of the 
total, so that here again her interests will be un- 
doubtedly amply secured. 

The Belgian authorities, and more especially His 
Majesty the King of the Belgians, thoroughly 
appreciate the importance of the task devolving on 
the international jury, the arduous character of the 
work before them, and the honorary and honour- 
able nature of the service they are called upon 
to render, and it is satisfactory to know that 
arrangements have been made to ensure the stay 
of the jurors in Brussels being as pleasant and 
interesting as possible; during this time there 
will be several special entertainments and public 
a including one to be given by the King 

imself. 





RAILWAY ACCIDENTS IN 1896, 

Tue Board of Trade returns of railway accidents 
during the last year have now been issued, and in 
accordance with the recommendations of the Re- 
turns Committee (see ENnerngerine, April 13, 
1895), the Tables are cast in a somewhat different 
form. This difference is not very striking, and 
lies in the direction of a more detailed classifica- 
tion of the figures. We are glad to note that our 
fears that it would not in future be possible to dis- 
tinguish what class of failure of rolling stock or 
ermanent way is responsible for loss of life or in- 
jury to any person were groundless, for the neces- 
sary details are given as they have been heretofore. 
The difficulty of locating accidents to ‘‘fogmen” 
still remains, but we should think that they must 
come under the heading ‘‘ Whilst walking, cross- 
ing, or standing on the fine on duty.” In the list 
of casualties to servants classified according to their 
occupations, we note that a distinction is made 
between men and boys, the latter being workmen 
under 18 years of age. This is a useful innova- 
tion, but we regret that the time of day at which 
accidents happened is not given. It would be in- 
teresting to know what hours were most dangerous 
to servants and mgers—the hours of total 
darkness or of twilight. We hope this may appear 
next year. Another alteration which prevents 
comparison with past years is that now the com- 
panies have to report all accidents which prevent a 
servant injured from being employed for five hours 
on his ordinary work on any one of the three work- 
ing days next after the accident. Previously, 
apparently, many companies reported only grave 
accidents. It is only right that there should 
be some standard for reporting, but the immediate 
result this year is that the number of servants re- 
turned as injured has been very materially increased. 
The number of employés is given as 465,112, the 
same as last year, and therefore we suppose that 
either the recommendation of the Returns Com- 
mittee that the companies should furnish annual 
returns of the number of their servants has not 
been acted upon, or that the figures were not in 
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TABLE I.—Number of Persons Killed or Injured from 
Accidents in which the Movement of Railway Vehicles is 
Concerned. 


Passengers : Killed. Injured. 
From accidents to trains, rolling stock, 
permanent way, &. .. se + 5 388 
By accidents from other causes, in- 
cluding those from their own want 
of caution or misconduct - 88 1198 


Other Persons : 


From accidents to trains, &. .. rv: oe 8 
Whilst passing over railways at level 


crossings . 51 27 
Trespassers .. ‘a cx si 261 110 
Suicides and attempted suicides < 114 27 
Miscellaneous, not included in either 

of above Y- a 42 133 


Servants of Companies or Contractors :* 
From accidents to trains, rolling stock, 
permanent way, &. .. sis oa 3 153 
By accidents from other causes, in- 
cluding those from their own want 


of caution or misconduct 444 


Total .. 5 1008 5877 

* Of contractors’ servants 14 were killed and 27 injured. 
TasLe II.—Daily Average of Killed or Injured by Acci- 
dents in which the Movement of Railway Vehicles is 
Concerned. 























Passengers. Other Persons. | Servants. 
Class of St oes ae Ss 
Accident. | | 
| Killed. |Injured.} Killed. |Injured.| Killed. Injured. 
From = acci- 
dents to j | 
trains, &c, | .0136 | 1.0601 ! 0219 | .0082 .4180 
From = acci- | 
dents from | 
othercauses) .2404 | 3.2731} 1.2787 | .8114 | 1.2131 10.4725 
| } a se at 
Totals ..| .2540 | 4.3332 | 1.2787 | .8333 | 1.2213 | 10,8905 
Grand {| 2.754 persons at oe diem. 
totals | | 16.057 persons injured per diem. 


Tasie III.—Details of Shunting Accidents. 


Nature of Accident. Killed. Injured. 
Whilst coupling or uncoupling .. es 18 488 
Striking other vehicles on adjacent 
lines pe a eo” ™ se 3 48 
While passing over, under, or standing 
on buffers .. os = ar : 23 155 
Falling off vehicles, or whilst getting on 
or off ae - at ss os 15 491 
Whilst braking or spragging .... oe 6 344 
Whilst attending to ground points... 1 71 
Whilst tig | vehicles by capstans, 
turntables, levers, &.. . - au 18 445 
From miscellaneous causes 52 506 
136 2548 


TaBLe 1V.—Summary of Accidents to Trains, Rolling 
Stock, Permanent Way, dc., Reported to the Board of 
Trade in 18%, 


Nature of Accident, 1893, 1895. 
Train Accidents : 

1. Collisions between passenger trains 

or parts thereof ae os bs 25 26 
2, Collisions between passenger trains 

and goods trains, &. a —- 42 46 
3. Collisions between goods trains, 

light engines, &c. .. fi a 38 16 
4, Collisions between trains and 

vehicles standing foul of line... 2 —* 
5, Collisions with buffer stops or 

vehicles standing against same : 

a. From running too quickly .. 16 15 
b. From other causes ; oe 12 —t 

6. Trains striking projections from 

other trains on parallel lines a 1 1 
7. Passenger train derailments 59 49 
8. Goods * fe sn 19 12 
9. Trains running through level cross- 

ing gates, &c. a5 i os 208 187 
10, Fires in trains .. ‘ie oe 14 2 
11. Miscelianeous .. : 2 2 


Accidents to or Failure of Rolling Stock and Permanent Way. 
12. Bursting of boilers or tubes, &c., 





ofengines.. a a6 < 1 1 
13. Failure of machinery, springs, &c., 
ofengines.. - op “ed 6 5 
14. Failure of tyres 433 454 
15. re wheels 3 5 
16. pa axles : “e 183 188 
17. em brake apparatus. . a --{ 
18. eS couplings .. a + 10 8 
19, ° ropes used in working 
inclines. . ; e i. oe 2 1 
20. Failure of tunnels, bridges, viaducts, 
culverts, &e. .. A a ee - 5 
21. Broken rails .. oe ‘ ee 302 314 
22. Flooding of permanent way, involv- 
ing danger a ; ‘5 28 3 
28. Slips involving danger : : 1 13 
24, Fires at stations or involving injury 
to bridges, &c. oy os os 2 5 
25. Miscellaneous .. e ; 1 5 
1420 1363 


Included in No. 2. t Included in No, 11. 
+ See special half-yearly returns. 


TABLE V.—Details of Broken Tures. 


Engine tyres. . 18 
Tender ,, .. ~ - Sa 8 
Coach ,, 5 
Van an ate “* : 33 
Wagon ,, (private owners’) 8304 


(railway companies’) 65 


” ” 











TABLE VI. 
Iron tyres .. ée be -. 819 
Steel ,, oe és - <a. an 
433 
TaBLe VII. 
Fastened by Gibson’s method 8, of which 1 left their 
wheels 
- Mansell’s_ ,, - 5 _ 
a bolts or rivets 340 a 4 ne 
et other means 78 a 7 a 
Unclassified .. “a - 2 -- 
433 12 
TasLe VIII. 
Broke through rivet-holes 22 
» inthe weld .. - i 1 
», _ in the solid .. va 52 94 
Split longitudinally or bulged .. 316 
433 


TABLE 1X.—Details of Broken Azles. 
Engine, crank or driving. . 79 


- leading or trailing 28 
Tender ‘ sar PA 27 
Coach .. = os = _ 
Wagon, private owners’ .. 16 
a railway companies’ 33 
183 
TABLE X. 
Crank or driving axles, steel 51 Average mileage = 
247,722 miles 
> = iron .. 28 Average mileage = 
277,706 miles 
79 


TABLE XI.—Details of Broken Rails. 
Double-headed .. 90, of which 55 had been 


turned. 
Single-headed .. 167 
Vignoles.. 45 
302 
TABLE XII. 
Steel rails 296 
Iron ,, ‘a sa os 6 
302 


available form when the present return was pre- 
pared. The annual general report on railways for 
1896 is not yet issued, and so, may-be, this infor- 
mation will be forthcoming later. 

The number of persons who met with accidents in 
connection with the movement of railway vehicles, 
that is to say, peculiar to railways, is 1008 killed 
and 5877 injured, as shown more in detail in 
Table I. This is a decrease of 16 killed and an 
increase of 1856 injured on the figures for 1895. 
The latter increase is largely caused, as already 
mentioned, by the new basis for reporting accidents 
to servants ; but there is also a large increase in 
the number of passengers injured, this increase 
being entirely under the heading of ‘Accidents 
from other causes, &c.”’ 

In addition to the above, 85 persons were killed 
and 11,002 injured by accidents which occurred on 
railway premises, but in which the movement of 
railway vehicles was not concerned, making a grand 
total of 1093 persons killed and 16,879 injured in 
1896. The annexed Tables and remarks apply 
only to the figures given in Table I. 

In analysing the figures given in this Table we 
find that as regards accidents to trains, &c., pas- 
sengers ran the most risk from collisions between 
passenger trains ; then, as a bad second, from de- 
railments ; while servants suffered most from colli- 
sions between goods trains. As regards accidents 
from other causes, most passengers suffered from 
falling on to platforms or ballast when alighting 
from trains, while the largest tale of ‘‘ Other 

ersons”’ comes under the head of trespassers. 
Shunting accidents still head the list of casualties 
to servants, and details of these will be found in 
Table III. In the classification according to 
nature of employment, shunters and goods guards 
—_ to still head the list, but as the number em- 
ployed is that of last year, it is useless to work out 
the percentages as we did then. A Table is given 
specifying the nature of the injuries received, which 
in its classification differs from those of previous 

ears. 

While the nature of injury is clearly specified in 
the case of non-fatal cases, injuries resulting in 
death are all lumped together under the one head- 
ing of ‘‘ Fatal.” We cannot but think that these 


medical statistics would have been of greater use 
were the nature of the injury specified in all cases, 
whether ending fatally or not, but this isa matter 
which concerns the doctors rather than ourselves. 
Turning now to the engineering side of the 
returns, we find that 1420 accidents were reported 
to the Board during 1896 as against 1363 in 1895, 





an increase of only 4.18 per cent. These are ‘tabu- 
lated in Table IV., and further details are given 
respecting the tyre, axle, and rail failures in 
Tables V. to XIL., all of which speak for themselves. 

The figures in Table IV. run on the whole very 
close to those for 1895, the most notable increase 
being in collisions between goods trains, light 
engines, &c., buffer-stop collisions, fires in trains, 
and flooding of permanent way; on the other 
hand, there were no failures of tunnels, bridges, 
viaducts, culverts, &c., as against five cases in the 
previous year. 








THE “TURBINIA.” 

REFERENCE has been frequently made in these 
columns to the wonderful little vessel recently built 
on the Tyne, and which is propelled by engines of 
the steam turbine type, the invention of the Hon. 
C. A. Parsons. In connection with the spring 
meeting of the Institution of Naval Architects we 
published a paper read by Mr. Parsons, in which 
some details of the vessel were given, and in our 
issue of June 4 we gave a longitudinal section and 
sectional plan, together with two body plans of the 
vessel, and we also published a paper by the same 
author read at the recent conference of the In- 
stitution of Civil Engineers, Last week, by the 
courtesy of the proprietors of the vessel, which had 
been brought round for the naval review, we had 
an opportunity of making some runs on the Tur- 
binia at full speed, which is estimated at about 33 
knots. It is with great pleasure that we bear 
testimony to the fact that so far as could be 
judged this little vessel fulfils all the promises 
made for her. It is, of course, difficult to estimate 
speed without making set trials on the mea- 
sured mile. We were able, however, to make 
certain rough estimates on a run from off Ryde 
Pier to Old Castle Point, Cowes, and in passing 
between points of known distance and also in pass- 
ing large vessels our observations corroborated the 
claim that the speed was between 32 and 33 knots. 
There is, however, one point on which we can 
speak absolutely, that is, the absence of vibration 
in the boat. When running at full speed it was 
almost impossible to say when one’s hand was 
placed on the low-pressure turbine whether the 
latter were running or not. We say ‘‘ almost 
impossible” for caution’s sake. Unfortunately in 
the Turbinia the air pump is worked by an ordi- 
nary reciprocating engine, which makes so much 
clatter that the fact of the boat being under way 
is unmistakable. It is impossible to determine 
whether the whole noise of running is due to this 
unfortunate pumping engine, but we are of 
opinion that had it not been present there would 
have been hardly, if any, more vibration than would 
be felt on board a vessel not self-propelled, but 
towed by another at the same speed. The nine 
screws which propel the Turbinia turn so quickly 
and are so small in diameter (only 18 in.), that 
disturbance from them must necessarily be very 
small indeed. 

The compactness of the machinery and low centre 
of gravity are other points of advantage to which 
reference may be made. The high and intermediate 
pressure turbines are below the engine-room floor, 
and quite out of sight. The low-pressure turbine, 
being larger in diameter, projects above the floor, 
taking the form of an ordinary cylindrical 
casting which would form a not uncomfortable 
seat in cold weather. The forced-draught fan is 
driven from a prolongation of the low-pressure 
turbine shaft, and thus another fruitful source of 
noise is eliminated. Thereis, however, a loud hum 
from the fan, which can be heard at some distance. 
Whether this is due to the high number of revolu- 
tions at which it works, namely, the same as that of 
the low-pressure turbine, or 2100 per minute, or 
whether it is owing to a peculiar construction of 
the fan, we are unable to say. The condensers and 
the exhaust pipe from the low-pressure engine are 
the most conspicuous features in the machinery 
department, excepting, of course, the boiler. 
As the steam is generated at 170 Ib. pres- 
sure, and is reduced to 1 Ib. pressure abso- 
lute, it will be easily understood that an 
exceptionally large exhaust is necessary. Pro- 

bly, however, the condensers are bigger than 
they need be, and they occupy by far the greater 
part of the engine-room space. The boiler does not 
possess any specially novel features, so far as the 
general design is concerned. It is of the water-tube 
type, with straight tubes, that are smaller in dia- 
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meter and shorter than usual, and downcomers. The 
top drum or steam receiver is, however, of consider- 
ably larger diameter than that of most boilers of 
this type. The boiler is double-ended, being fired 
from two stokeholds, and has a firebrick partition 
dividing the furnace and combustion into two. 

We append some general particulars of the Tur- 
binia for convenience of reference. She is 100 ft. 
in length, 9 ft. wide, and of 444 tons displacement. 
The heating surface of the boiler is 1400 square 
feet, and the grate surface 42 square feet. The 
condensers have 4200 square feet of cooling surface. 
The approximate weight of the main engines is 
3 tons 13 cwt. The total weight of machinery is 
22 tons, the weight of the hull complete 15 tons; 
with 74 tons of water this gives the displacement 
stated, viz., 44} tons. The consumption of steam 
has been found to be not in excess of 144 lb. per 
indicated horse-power per hour full load. The 
draught of the vessel is 3 ft. 








REFUSE AND LIGHT. 
HoxToN-sQUARE was once a rural retreat, where 
rusticity and gentility went hand in hand. But 
that was very many years ago; probably beyond 
the memory of the very oldest inhabitant, for 
longevity is not a characteristic of modern Hoxton. 
Still there is no mistaking the signs : the once 
comely brick houses with substantial iron railings, 
such as Randolph Caldecott loved to draw, the 
trees in the square, the crookedness of some neigh- 
bouring streets, telling how they grew out of hedge- 
bordered lanes formed on the footpaths and horse- 
tracks which were the origin of so many of even 
our urban thoroughfares. It is difficult to imagine 
that once the scent of the may was in the air of 
Hoxton. For generations it has been given up to 
squalor and garret industries. Its pallid inhabi- 
tants—starved, often for food, always for light and 
air, besotted by cheap gin or bad beer—too ignorant 
or too careless to help themselves, and no one help- 
ing them, have sunk deeper and deeper into the 
slough which lies below the foundations of our 
incomplete civilisation. The exceptionally large 
proportion of public-houses, where at present much 
gas is burnt, is put forward as one of the chief 
promises of success for the new electric light 
scheme ; about which it is our duty now to write 
rather than on the social condition of this unlovely 
East-End suburb. 

Happily for Hoxton, it is under the municipal 
control of the Shoreditch Vestry. In London we 
have learnt not to expect much from vestries 
beyond amusement tinged with disgust when they 
fall out and wash their dirty linen in public. 
There is, however, a reviving spirit of municipal 
patriotism abroad, and, to judge by its works, 
Shoreditch is taking a praiseworthy lead in this 
movement. The history of the combined elec- 
tricity and dust destruction undertaking, which 
was opened by Lord Kelvin on Monday last, and 
is to be contained on one site with public baths and 
washhouses, a library, a museum, and a technical 
institute, bears eloquent testimony to the difficulties 
that beset the undertaking of large constructive and 
trading operations by public bodies. The total esti- 
mate for the whole scheme approximates to 200,0001. 
The undertaking was originally promoted by the 
unanimous vote of the vestry to prevent the 
monopoly of the supply of electricity passing into 
the hands of a private company; but, on esti- 
mates being obtained, we are told that the heavy 
capital outlay caused considerable hesitation on the 
part of the vestry. Under these circumstances, the 
proposals were submitted to the ratepayers of the 
district, who expressed their approval of the scheme 
by returning those candidates who made it a part 
of their programme. In 1891 the electric light 
companies made application to the Board of Trade 
for power to supply electric light to Shoreditch ; 
but prior to this endeavours had been made in the 
same direction by others. The vestry had always 
opposed these efforts to improve the condition of 
the people, on the score that a monopoly would be 
eatabliohed ; but though the members were un- 
willing that others should proceed with the work, 
they did nothing themselves. At last, however, the 
vestry clerk, Mr. H. Mansfield Robinson, impressed 
on the board the fact that proceedings of this kind 
would probably lead to the matter being taken out 
of their hands by the Board of Trade, and in 1891 
a motion was passed that the vestry should apply 
to Parliament for power to establish an electric 
light station for public and private supply. 








It would take far too much space to detail all the 
negotiations, delays, and failures which followed ; 
the reports that were submitted, the disagreements 
of committees, the deliberations as to a site, or the 
thousand and one difficulties that always beset the 
path of any undertaking where there is no absolute 
head. Tot homines, tot sententie, and when each 
man has the means for enforcing his opinion, the 
course of business is not very rapid. If the vestry 
had come to terms with any one of the companies 
that aspired to serve the district with electric light, 
the inhabitants would, without doubt, have pos- 
sessed the improved method of illumination half a 
dozen yearsago. It now remains to be seen whether 
the advantages to be gained by municipal supply 
were worth waiting for. 

Whatever may be the result of the experiment, 
there is no doubt that other municipalities owe 
Shoreditch a debt of gratitude for so boldly attack- 
ing the combined problem of refuse destruction and 
electric lighting. At the present time nothing is 
known for certain as to the amount of steam that 
will be generated by a given quantity of ‘‘dust” 
(muck is, of course, the proper expression, but 
gentility has voted the word vulgar); that has to be 
found out by experience. To judge by what we 
saw on Monday last, the vestry are exceptionally 
fortunate in the dustbin refuse collected, for it 
was nearly all good cinder, with a fair percentage 
of small unburnt coal. If this may be taken as a 
sample of the district’s product, there should 
be no difficulty in getting plenty of steam, and 
other less favoured parishes must not expect to do 
quite so well. 

The Parliamentary and financial arrangements 
having been completed and the site purchased, the 
vestry set about erecting the necessary buildings 
and arranging for the plant. For the buildings 
Messrs. Atherton and Dolman were the contractors. 
Messrs. Manlove, Alliott, and Co., of Nottingham, 
contracted for the destructors, and also for the 
boilers, fans, lifting gear, and chimney shaft. The 
dynamos, engines, motor transformers, switch- 
boards, and public lighting have been done by the 
Electric Construction Company, of Wolverhampton. 
The battery of accumulators have been supplied by 
Messrs. Pritchetts and Gold, the conductors and 
conduits by Messrs. Glover and Co., the British 
Insulated Wire Company, and the pumps, tanks, 
pipes, &c., by the Thames Iron Works. 

The works are situated in Coronet-street, Hox- 
ton, near the Shoreditch Station of the North 
London Railway. They consist of a destructor 
house and engine house, both fine roomy buildings, 
and pump rooms, fan rooms, accumulator house, 
oftices, &c. The refuse is brought into the yard by 
the usual dust-carts, which, by the way, must be 
some of the most magnificently horsed vehicles in 
the kingdom. From the collecting carts the mate- 
rial is tipped into a truck which is placed on an 
electric hoist, by which it is carried to the top floor 
of the destructor house. The latter is a brick 
building 80 ft. long by 80 ft. wide. The top floor 
or platform is about 30 ft. above ground level. On 
to this platform the refuse is elevated by the lifts. 
On the bogies arriving at the platform level, electric 
connection is made, and by means of an over- 
head conductor the material is taken along rails 
until it is over the particular destructor cell that 
is required to be supplied, when it is shot into 
charging trucks on the level below. These trucks 
are placed immediately over the charging door of 
the cell. The door is then opened and the refuse 
passes in on to the drying hearth, from whence it is 
raked on to the grates. There are 12 cells each 
having 25 ft. of grate area, and to each pair of cells 
there is one water-tube boiler, so that there are 
six boilers in all. Each boiler has 1300 square 
feet of heating surface. In connection with the 
boilers is a thermal storage system on Mr. Halpin’s 
principle. The working pressure is 200 1b. per 
square inch. 

The chimney is 150 ft. high and 7 ft. internal 
diameter at the top, which in itself should give a 
fair draught, but there are also three fans which 
are calculated to deliver each 8000 cubic feet of air 
per minute with a maximum ashpit pressure equal 
to a head of 3 in. of water. 

It will be extremely interesting to learn what is 
the steam generating capacity of this fine plant, 
when worked over an extended period of time. 
This should not be less than one year, as the nature 
of dustbin refuse changes with the season. 
Accompanying the invitation to attend the opening 
ceremony was a statement which said that steam 


had been raised to 150 lb. pressure by dust alone, 
but this, obviously, is no information, although it 
is added that the results are exceeding the most 
sanguine estimates. 

The destructor cells are designed to burn 20,000 
tons of ashbin refuse per annum, and it is said that 
the heat given off will be sufficient for providing 
electric light and power for the whole of Shoreditch, 
which has a population of 124,000 inhabitants. In 
addition to this there will be enough heat left to 
heat the adjoining baths and washhouses, on which 
account alone there will be a saving of 5001. a year 
in fuel. It is proposed that the price for electric 
current will be 2d. per unit during the day, and 4d. 
per unit at night, with the exception of the first 
two hours of darkness, during which period 6d. per 
unit will be charged. Probably, if the people of 
Shoreditch get illumination on these terms, and 
save the price of coal for their baths and washhouses, 
they will not trouble very much about the thermal 
efliciency of refuse. It should be stated that there 
is a dust chamber in connection with the chimney. 
It is to be hoped that this will prove effective, as 
destructor chimneys are apt to be a source of great 
nuisance from the dust and half-consumed material 
of more or less offensive nature they are apt to dis- 
tribute over the surrounding neighbourhood. 

Another effort for improvement is to be made in 
connection with this plan of refuse destruction. 
The intake of one fan is taken from a neighbouring 
sewer, and ‘‘the gases abstracted therefrom are 
passed through the fires, thus rendering them in- 
nocuous.” This is very rightly classed as an experi- 
ment. Sewer gas is not of the nature of the pro- 
duct of gas works, and may do a good deal more 
towards extinguishing a fire than supporting com- 
bustion. In any case, if a considerable length of 
sewerage has to be ventilated, the power required to 
move the air will add enormously to the size of the 
fan and the weight of steam required to actuate it. 

Turning to the electrical part of the enterprise, 
we pass to the engine and dynamo house, which is 
68 ft. long and 46 ft. wide. Thereis a wide gallery 
on one side, on which are placed the switchboards. 
In order to prevent vibration, the whole floor of 
the engine-house is a solid block of concrete 10 ft. 
thick, the top being tiled over to form a floor. 
Adjoining the engine-house is a test-room and 
meter calibration department. 

Both high and low tension current is generated, 
the plant as designed consisting of six of the Elec- 
trical Construction Company’s generators, coupled 
direct to Willans engines. Three of these generators 
have each an output of 160 kilowatts at about 1100 
volts, the engines being about 350 horse-power each 
at 350 revolutions per minute. The other three 
engines are about 170 horse-power each, the dy- 
namos giving 70 kilowatts at 165 volts. The arma- 
tures are of the drum type, with Eickmeyer coil 
winding. The engines have automatic expansion 
gear, so as to get economical results within a range 
of from 120 Ib. to 200 Ib. per square inch. This range 
of pressure is necessary to enable the thermal storage 
system to be used with full advantage. The selection 
of asystem of distribution for the Shoreditch district 
was governed by the fact that the neighbourhood 
is the home of many small workshops using small 
amounts of ee This it is hoped will afford 
very favourable opportunities for equalising the 
load by the demand for current for motive purposes 
during the day. It was concluded by the consulting 
engineers to the scheme, Messrs. Kincaid, Waller, 
and Manville, that alternating current would not 
be so desirable as the continuous current system. 
On the other hand, some of the power would be 
required at considerable distances, and it was, 
therefore, ultimately decided to adopt the con- 
tinuous current motor transformer system, on the 
Oxford plan, with sub-stations containing motor 
transformers. 

The efticiency guaranteed for the dynamos is 95 
per cent. at full load, at three-quarter load 94 per 
cent., and not less than 92 per cent. at half load. 
In regard to steam used, the contract provides that 
at full load the consumption shall be 25.4 lb. per 
electrical horse-power when the steam pressure 
is 200 lb. to the square inch, 26.4 lb. with 160 Ib. 
pressure, and 27.5 lb. at 120 Ib. At half-load 
the guarantee is 36.51b. of steam at all pressures 
down to 120 lb. These figures all refer to non- 
condensing working. It is also provided that the 
temperature of any accessible part of the armature, 
after six hours’ running at full load, shall not 
exceed the temperature of the atmosphere by more 





than 60 deg. Fahr. In the station there is also 
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a volt-raising transformer capable of adding 75 
volts to a current of 200 amperes. A variable 
ratio motor generator, which has an output on 
either side of 60 kilowatts, enables either high- 
tension current to be produced from the low-tension 
generators, or low-tension current to be produced 
from the high-tension generators. In this way it 
is possible to run either the high or the low ten- 
sion plant, and yet have command of current of 
an opposite character. It is anticipated that this 
will be useful at times of light load. 

The switchboards, as before stated, are placed in 
a gallery in the generating house. They contain 
some features of considerable interest, but we 
will defer any detailed description until we publish 
illustrations of the installation, which we hope to do 
at a later date. For the present it will suftice to 
say that the switching is divided into three sections 
—there being a high-tension board, a low-tension 
board, and an arc-light board, together with volt- 
meters, ammeters, and other apparatus. 

The work to be done as at present arranged 
consists of lighting 57 standards supporting arc 
lamps, which will be kept in operation up to mid- 
night, after which hour they will be replaced by 
incandescent lamps. There are in addition 36 in- 
candescent lamps which are placed in bye-streets, 
and will be kept burning all night. This system 
has been successfully worked at Portsmouth, where 
it was introduced by Mr. Manville, who acted as 
consulting engineer for the latter town. The arc 
lamps are 124 amperes at 45 volts, and the glow 
lamps of 32 candle-power. The lamps are arranged 
in circuits of 19 in each series, running off the 
high-tension bus-bars at a difference of potential 
of 1000 volts. 

We have not space to make more than passing 
reference to other features. The sub-stations are 
three in number, but only one is yet finished. It 
consists of an underground room 22 ft. 6 in. 
by 17 ft., and has been placed beneath a 
road refuge. Here there are three motor trans- 
formers with automatic switches. The other two sub- 
stations will be placed in the basements of cottages, 
the upper parts of which will be occupied by the 
employés of the vestry. Each of the motor gene- 
rators has an output on its secondary side of 400 
amperes ata maximum of 165 volts, receiving its 
primary current at an electromotive force varying 
from 1000 to 1100 volts. 

We must reserve our description of the remain- 
ing features, such as the system of mains, the 
accumulators, and other details for the present, 
hoping to return to the subject at a future date. 
In bringing this notice to a conclusion for the 
present we must express our congratulations 
to the vestry for the intelligent and liberal 
manner in which they have grappled with 
this vexed problem of the disposal of refuse. If 
the example they have so well set is followed by 
other controlling bodies, there will be not only an 
end to the festering heaps of foul matter which are 
now being created round the metropolis—to form 
eligible building plots and fever nurseries of the 
future—but the gain of a perfect artificial light at 
small cost. We would associate this expression of 
opinion more particularly with the names of Mr. 
H. E. Kershaw and Mr. J. J. Trowbridge, the 
chairman and vice-chairman of the Lighting Com- 
mittee, and Mr. Mansfielc Robinson, the clerk to 
the vestry, all three of whom have been indefatig- 
able in bringing the venture to a successful issue. 

NOTES. 
BripGe-Burpine i Eeyrr. 

A Most interesting report on bridge-building in 
Egypt has been sent to the Foreign Oftice by Lord 
Craven, who points out the enormous difference in 
the tenders for bridgework sent in by British firms 
as compared with their foreign rivals. In one case 
the English tender amounted to 138,000I., whilst 
the work was actually executed by an Italian firm 
for 67,3401. The lowest English tender for strength- 
ening the Embabeh Bridge was 24,0001. more than 
the successful firm’s. At one time the English 
firms complained that they were bridge builders 
and not designers, and as a result designs were pre- 
pared by the Egyptian Government engineers for 
certain iron bridges, and tenders invited. The 
English tender was sent in at 16,649/., whilst the 
highest foreign tender was 96901., and the lowest 
58077. At the recent Engineers’ Conference, Sir 


Douglas Fox objected to the introduction into this 
country of standard train loads and working stress, 








on the plea that were this done the extremely 
interesting department of civil engineering relating 
to bridge design would, as in America, pass into 
the hands of manufacturing firms. This no doubt 
is true, but the advantage to the country 
can hardly be doubted. The cost of bridgework 
would be rapidly reduced, and once the bridge- 
builders came to recognise the necessity of having 
a first-class man as chief of their designing depart- 
ment, the science of the subject would also be ad- 
vanced, owing to the facility with which large firms 
can, when the need arises, undertake experimental 
work. Many of the bridge designs now emanating 
from Great George-street and its neighbourhood are 
more remarkable for their extravagance than for any 
display of constructive ability. Nine-tenths or more 
of the bridges built present no exceptional difficul- 
ties, and could be perfectly well designed in any 
decently equipped bridgeyard. English consulting 
engineers too often seem inclined to save the wear 
and tear of their brains at the expense of their 
client’s pockets. More attention should be paid to 
the American definition of an engineer as a man 
that can accomplish, with 1 dol., work which any 
fool could do with 2 dols. 


Purms ror Execrric Licut Stations. 

The Municipal Electrical Association has had a 
very satisfactory convention at Manchester, and 
seems to be growing in favour, one of the evidences 
being the fact that one or two corporations have de- 
cided that the President for the time being shall 
be arbitrator in the event of disputes arising under 
some electric lighting contracts, and Mr. C. H 
Wordingham, this year’s President, seems, not 
without reason, to regard arbitration as one of the 
probable functions of the association. The point of 
most interest in his presidential address was, how- 
ever, his contention in favour of central station 
work being a specialised form of engineering, which 
can only be learned in a central station, and con- 
sequently he urges that understudies for assistants 
should be trained in the central stations. With 
this end in view, he would have premium pupils 
introduced—three per annum. ‘‘ Not only is the 
teaching of experience valuable to the pupil, but if 
properly selected the services of the pupil are of 
value to the corporation, and they tend to di- 
minish the cost of production, inasmuch as they are 
rendered without payment. Again, the premiums 
paid by pupils afford a ready means of increasing 
the salary of the chief engineer without an undue 
augmentation of the works costs.” Such pupils 
would be articled for two years. At the end of 
that time, if vacancies existed, they would become 
junior assistants, and would be paid a moderate 
salary ; if no vacancies existed they would readily 
find employment as assistants in smaller central 
stations. That is Mr. Wordingham’s scheme, and 
granted that premium pupils are desirable, there is 
much to recommend it. But this admission makes 
a big demand on one having experience of premium 
pupils. Mr. Wordingham would, of course, pro- 
perly select them, and they would be technical 
college trained young men; but many premium 
pupils are dilettanti, and have a most pernicious 
effect on the working members of the staff. More- 
over, when a handsome premium has been paid to 
the central station engineer, he would not infre- 
quently regard it as some part of the compact to 
promote the pupil irrespective of his merit or of 
that of the non-premium apprentice. The en- 
gineer may say that it is not his business to 
educate apprentices ; but it is his duty to see that 
the work is properly and economically done, and 
devotion to the profession should insure the rest in 
the case of a promising youth. The financial con- 
sideration should not enter into the question ; 
the engineer’s salary should be adequate inde- 
pendent of premiums. 


THe Water Surety or New York. 

In a paper recently read before the Paris Society 
of Civil Engineers, M. J. Fleury gave an historical 
description of the water supply of New York. The 
first regular works were, it appears, undertaken 
in 1825, when the population numbered 225,000. 
At that date a number of artesian wells were sunk 
on Manhattan Island and pumping plant erected. 
This source, however, soon proved insufticient, and 
in 1834 the Common Council voted 100,0001. for 
works to bring the waters of the Croton River to 
the city. The basin feeding this stream covers 
about 365 square miles, and has an average annual 
rainfall of 48.3 in., the maximum being 63.3 in. and 
the minimum 38.5 in. Hence the average supply 





from the basin is about 3,000,000 tons per day. 
Though the money was voted in 1854, nothing was 
done in the way of executing the works till 1837, 
when it was determined to dam the river at a 
point where the valley measured but 120 ft. 
across. The first dam was of earth, but was 
carried away by a flood before completion. A 
masonry dam was then decided on, and bedrock 
being only met with at a great depth below the 
alluvium forming the river bed, the bold device 
was adopted of founding the structure on timber 
wells sunk well into the river bed, and filled with 
loose rock. The crest of the dam stood 50 ft. 
above the river bed. Its upstream face was pro- 
tected by a bank of earth laid to a slope of 1 in 5, 
while downstream the cross-section had a profile 
curved to a radius of 52 ft. In this way an 
artificial lake was formed covering 400 acres, and 
holding 2,726,000 tons of water. The aqueduct 
from the reservoir to New York was principally 
of masonry, though iron pipes were used over 
the bridges and for the inverted syphon con- 
veying the water across the Manhattan Valley. 
The latter consisted of four 36-in. pipes, whilst at 
the bridges two only were at. first laid. Most of 
the aqueduct was on ground level or in trenches, 
only about 1.3 miles out of a total of 404 being in 
bank. The difference in level between the Croton 
reservoir and the city end of the conduit was 48 ft. 
The demand for water steadily increased, the popu- 
lation of 513,547 in 1850 taking 65 imperial 
gallons per head per day on the average, whilst the 
maximum demand was much more. To provide for 
this additional service reservoirs were built so as to 
equalise the demand on the conduit. Amongst the 
new works was the Central Park Reservoir, opened 
in 1862, which will hold upwards of 50,000,000 
gallons. The demand, however, still increased, to 
meet which a number of small additional reservoirs 
were made in the Croton Valley, whilst new lines 
of pipes increased about threefold the original 
capacity of the conduit. The demand, however, 
still remained at about 65 gallons per head, and 
efforts to reduce this met with strenuous opposi- 
tion, though finally the use of meters was made 
compulsory in 1882 in the case of hotels and indus- 
trial establishments, and there are now more than 
30,000 in use. To meet the continued growth of 
population, it at length became necessary to con- 
struct a large new impounding reservoir, the first 
site selected being at Quaker’s Bridge, and it was 
also determined to construct another conduit, con- 
sisting of a tunnel 14 ft. in diameter, to take the 
new supply. This second step was immediately 
proceeded with, but the dam project met with great 
opposition, and was not gone on with, a number of 
smaller reservoirs being substituted at Sodom, Bog 
Brook, Ticitus River, and Carmel. The first of 
these was finished in 1891, and, together, the four 
provided storage for 35,000 million gallons. About 
this time, however, signs of failure were observed in 
the original Croton dam, and a newone is there- 
fore being erected, which will be partly of masonry 
and partly an earthen bank. The masonry part is 
600 ft. long, exclusive of an overflow 100 ft. long, 
which has been arranged at one end, whilst the 
earth bank, also 600 ft. long, joins the other end of 
the masonry wall to the valley side. The maximum 
height from foundation is to be 260 ft., and the 
width at top 18 ft.; the cost is estimated at 
3,650,000 dols. Up to date the total capital cost 
of the New York supply has been more than 
76,000,000 dols. 
Pure SCIENCE IN JAPAN. 

We have from time to time given some account 
of the progress of different departments of applied 
science in Japan as that is to be measured by the 
developments of the industries of the country. 
The Japanese newspapers pay great attention to 
those developments, and there are, moreover, publi- 
cations which are specially devoted to their descrip- 
tion. The most important of these is the record 
of the Transactions of the Institution of Engineers, 
which is published with regularity, and many of 
the papers in which compare favourably with those 
of European institutions. Being printed in Japanese, 
however, the papers are not available to ordinary 
readers in this country, who have, for the most part, 
to depend for their information regarding them on 
such translations or digests of them as from time 
to time appear in European or American journals. 
Such, however, is not the case in the department 
of sae science, as the papers in the Journal of the 
College of Science of the Imperial University are 
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printed either in English, French, or German. 
The publishing committee consists of Professors 
Yamugawa, Ph.B., E. Divers, M.D., F.R.S., D. 
Kikuchi, M.A., and K. Mitsukuri, Ph.D.; and 
these gentlemen, representing as they do different 
departments of science, take care that the contents 
of the journal represent Japanese scientific thought 
and work in all these departments. The last issue 
contains a most elaborate monograph by Professor 
Mitsukuri on the fate of the Blastopore and 
several obscure points in embryology. Dr. Divers 
and his fellow-workers in chemistry have numer- 
ous papers giving the results of original investiga- 
tions which are of great value, and prove most 
distinctly that Dr. Divers has been able to create a 
real school of chemistry in Japan, in which original 
work forms one of the chief features. Some of the 
papers in pure and applied mathematics are of a 
very learned nature, and moreover open up many 
new fields of investigation which are likely to be 
of great theoretical and practical value, and their 
variety proves that there is a considerable amount 
of original investigation going on. We cannot even 
give a list of the most prominent papers, but as 
copies are to be found in all the chief public and 
University libraries in this country—for the authori- 
ties of Tokio University distribute them freely— 
those who are interested in them will have little 
difficulty in consulting them. The College of 
Science has a very complete staff of professors, 
assistant professors, and lecturers, who take up all 
the chief departments of science, and courses of 
study extending over three years have been estab- 
lished in (1) Mathematics, (2) Astronomy, (3) 
Physics, (4) Chemistry, (5) Zoology, (6) Botany, 
(7) Geology. The work is not by any means 
confined to lectures, but is made as thorough 
as possible by means of valuable collections 
of specimens, models, instruments, &c., and 
by laboratories for carrying on investigations. 
In addition, there are the following institutes : 
(a) Astronomical Observatory, (b) Seismological 
Observatory, (c) Botanic Garden, (d) Marine 
Biological Station. There are also several other 
laboratories connected with the Colleges of Engineer- 
ing, Medicine, and Agriculture, in which a consider- 
able amount of original investigation is carried on. 
Some of the best students are sent each year to 
Europe and America, and they invariably show that 
they can hold their own with the students with 
whom they come in contact, and the Transactions of 
the European and American societies have been 
enriched by the results of their researches. The 
papers which have been published go far to dispel 
the ideas that the Japanese are devoting themselves 
entirely to subjects which pay directly, and that, 
while they are very clever at imitating or copying 
anything foreign which they see or read about, they 
have nothing original about them. Indeed, when we 
study the various activities of the Japanese, we are 
struck with the manner in which they co-ordinate 
their work and make one part lead up to another, 
so that the main object kept in view may be ulti- 
mately obtained. In fact, their example shows 
that when the national mind is made up on any 
subject, that the evolution in every department of 
national life can be quickened in a wonderful 
manner,-and no doubt future historians will have 
much to say on what has occurred in Japan during 
the past quarter of a century. Probably the next 
quarter of a century will have other and even 
greater surprises in store. 








Hv. AND THE Nortu-Eastern.—The North-Eastern 
Railway Company has decided to withdraw for the 
present its proposals for new dock works at Hull. The 
matter came before a Committee of the House of Com- 
mons on Tuesday. Certain clauses had been insisted 
upon by the Committee, and upon these being considered 
by the North-Eastern directors, they came to the conclu- 
sion that they could not undertake any liabilities as to 
the future condition of the Humber, except during the 
construction or completion of the works contemplated, 
and the removal of any obstruction in the river in the 
neighbourhood of the proposed river wharves and em- 
bankments, or at the entrance to the Alexandra Docks. 
In the event of the imposition of any other liability, the 
directors concluded to withdraw the portion of a Bill now 
pending in Parliament relating to Hull docks. The 
views of the North-Eastern directors were communicated 
to the Humber Conservancy Board, and an arrangement 
with that body was arrived at. On Tuesday, however, 
the Committee of the House of Commons decided to 
insist upon the clauses it had introduced into the Bill. 
Upon this decision being made known, Mr. Fletcher 
Moulton, Q.C., informed the Committee that, his clients 
would not proceed with the portion of the Bill relating to 
dock matters at Hull. Misfortune appears to dog the 
footsteps of the North-Eastern at Hull. 





THE LATE MR. LAVINGTON EVANS 
FLETCHER, C.E. 
To THE EpiTorR OF ENGINEERING. : 
Sir,—Referring to your notice of the professional 
career of the late Mr. Lavington E. Fletcher, I think it 
may interest your readers to know that he was a success- 
ful pioneer of road steam carriages. : 

e designed and had built in Reading in 1842-3, at a 
cost of between 300/. and 400/., a road locomotive weighing 
complete with fuel and water about 18 cwt., maintaining 
a speed of 12 to 20 miles an hour, and taking eight to ten 
passengers up a hill of 1 in 12 at 12 miles an hour. The 
working pressure was 360 lb. per square inch. This in- 
formation is reliable, as the writer steered the carriage 
for a long period and assisted as an engineer apprentice 
in its construction. 

Yours truly, 
J. Frep. SPENCER. 
91, Haworth’s Buildings, Manchester, June 25, 1897. 


[We have pleasure in publishing Mr. Spencer’s letter, 
and in connection with the matter to which it refers we 
ont an extract from the Times of April 18, 1843.— 

uD. E.] 


New Locomotive.—A steam carriage has been lately invented by 
a young man lately connected with the firm of Barrett, Exall, and 
Andrews, extensive ironfounders of this town, which appears to 
have overcome the obstacles hitherto experienced in getting these 
machines to act on common roads. Several experimental trips 
have been made with complete success, the average rate of speed 
being 14 miles an hour. The journey from Reading to a mile 
beyond Maidenhead was performed in about an hour, but it is 
possible greatly to accelerate the speed. Our reporter was kindly 
permitted to inspect the machine, which is about 15 ft. long by 
5 ft. in breadth, and contains a tank, a steam engine of four horse- 
power, worked by either one or two pistons, a boiler holding two 
buckets of water, and a convenient place for holding coke and 
fassengers. The consumption of coke is but trifling, from one to 
two sacks only being necessary for a trip from Reading to Maiden- 
head, and we are not aware of any other expense attaching to it 
after the first outlay. Although not fitted for the carriage of 
passengers, being only, as it were, in its first and primitive state, 
we have been informed that not less than a dozen persons rode on 
it with perfect ease and safety. It goes on three wheels in a 
similar way to a bath chair, and turns corners with more facility 
than might be supposed. The pace up the hill on Caversham-road 
towards Henley was12milesanhour. The principal inconvenience 
to be apprehended is from the taking fright of horses at the sight 
of this novel machine. We understand that the ingenious inventor 
has left this country and has taken up his permanent residence on 
the Continent, notwithstanding which we hope he will not lose 
sight of the object we are attempting to describe, but that it may 
turn out a subject of public utility and private emolument. 








THE ‘‘TURBINIA.” 
To THE Eprror or ENGINEERNG. 

Srr,—With regard to the admirable and unprecedented 
speed (34 knots) obtained with the above vessel at the 
naval review, I should like to ask the Hon. C. A. 
Parsons whether there was found to be anything like 
uniformity of speed of rotation in the three shafts— 
which, however, one would hardly expect, the three 
engines being arranged in series. If thes 8 were not 
uniform, the three sets of propellers would apparently 
— to be of different pitches to get the best aggregate 
result, 

This is asplendid record, andiindicates the decided 
expediency of at least experimenting on the application 
of the system to larger steamers. The economy of space 
alone is a great feature. 

I am, Sir, yours faithfully, 
Srpney H. Howranps. 

May Bank, Lansdowne-circus, Leamington, 

June 29, 1897. 








‘““ WATER-FINDING.” 
To THE EpIToR OF ENGINEERING. : 

S1r,-—Now that the flood of criticisms on water-finders 
in general, and myself in particular, in connection with 
the work done by me at Ampthill, Bedfordshire, has 
somewhat supsided, and one side of the question has been 
fully placed before the public, I ask to be permitted, in 
justice to myself and my profession, to state the other side. 

I need not deal with the elaborate judgment of the 
auditor, by whom my fees were surcharged, for that 
judgment carefully avoided meeting the point, which is, 
after all, the only point in dispute, whether, as a matter 
of fact, water-finders can find water and locate springs or 
not. This point can only be decided by results, and it is 
by results alone that I ask to be judged. I have been 
employed to find water in different parts of the United 
Kingdom by many public bodies and private persons, and 
for many different purposes and objects, and I have 
received testimonials, too numerous for insertion here, 
from my employers, eg 3 of the excellent results 
which have been obtained by acting on my advice. 
These testimonials are from persons of undoubted veracity, 
and the circumstances and resuJts in each case will bear 
the minutest investigation. 

To any person interested, I shall be pleased to forward 
some of these testimonials, which I have had printed. It 
only remains for me to contradict two misstatements 
which have appeared in the papers, in relation to my 
work for the Ampthill Urban District Council. The first 
misstatement is that a boring to 700 ft., without result, 
was madeon my advice. This is not a fact. A boring to 
a depth of 700 ft. was, I believe, made, at considerable 
expense, for a brewery company long before I was con- 
sulted by the Council, and in a totally different locality to 
which I located the springs for the Council. 

If I had been consulted by the brewery company, I 
should probably have been able to save the company this 
useless expenditure. The second is that test borings 
were made, on my mga | the Council, and that my 
predictions were not verified. This, again, is not the 





fact. At the monthly meeting of the Council, held on 
Tuesday, June 15, the chairman of the Council, as 
reported in the Bedfordshire Mercury of Saturday, 
June 19, said: *‘ The Council had really tested but one of 
his spots (i.e., the spots at which I had located springs 
for the Council), and there, where he said they would find 
a yield of 2500 gallons, they had actually found 2800.” 
He contended that Mr. Gataker had been treated in a 
very un-English way. The facts, therefore, in this 
particular case, which has provoked so much criticism on 
the water-finder, have proved the accuracy of the water- 
finder’s method. It would be a matter of great gratifica- 
tion to myself if the whole question were investigated by 
some well-known scientific person or scientific body, and 
to such I shall be most pleased to give every opportunity 
of seeing me at work, and of examining the results of my 
method. 
I am, Sir, your obedient servant, 
Bath, June 26, 1897. LEICESTER GATAKER, 








THE WORKMEN (COMPENSATION FOR 
ACCIDENTS) BILL. 
To THE Eprtor oF ENGINEERING. 
Sir,—We shall be glad if you will kindly publish the 
text of the inclosed copy of a petition which has been 
resented to the House of Commons on behalf of this 
ederation. 
Thanking you in anticipation, 
e are, yours faithfully, 
JAMES ROBINSON. 
THoMAS BicGart. 
Secretaries. 
The Employers’ Federation of Engineering 
Associations. Offices—Glasgow: Fyfe 
Chambers, 105, West George - street. 
Newcastle-on-Tyne: 7, Grey - street. 
June 24, 1897. 


To THE HONOURABLE THE COMMONS OF GREAT BriITAIN 
AND IRELAND IN PARLIAMENT ASSEMBLED. 


Tur Humble Petition of the Members of the Employers’ Federa- 
tion of Engineering Associations (representing in the aggregate 
the employers of 140,000 workmen more or less). 

SHEWETIH : 


That a Bill (hereinafter referred to as ‘ the said Bill”) is now 
pending in rome Honourable House, intituled: ‘A Bill toamend 
the law with respect to compensation for workmen for accidental 
injuries suffered in the course of their employment.” 

That the said Bill proposes radical changes in the long recog- 
nised — regulating the laws of liability as between an em- 
ployer and his workmen for compensating injuries sustained in 
the course of employment, and pro 8 to greatly increase the 
liability of the employer in that behalf without providing any 
means having for its object to lessen misconduct and negligence 
on the part of the workmen. 

That the increased burden thrown upon the employér by the 
said Bill cannot in the nature of things be borne by him alone, 
but must in the end fall upon the workman in various ways, and 
the processes by which this end will be reached will doubtless be 
characterised by —_ continued strife between capital and labour, 
and this country will thereby be placed at a serious disadvantage 
in competition with foreign nations. 

That as the said Bill essentially constitutes a fresh bar to the 
employment of a workman, it will in all probability have a pre- 
judicial effect upon the working class of the country generally, 
and more especially upon that portion of it engaged in trades 
where machinery is used, and as an i diat q the 
opportunities of aged and infirm persons being able to earn a 
livelihood will be considerably lessened. 

That before a Bill upon any such principle as the said Bill be- 
comes law, sufficient time should be allowed to those affected to 
consider the probable effects of the changes in the law thereby 
contemplated 

That with the view of obtaining sufficient time for such con- 
sideration, your petitioners humbly submit that the said Bill should 
not be passed into law in the present session of Parliament. 

Your petitioners therefore pray that the existing laws securing 
compensation to workmen for inquiries in the course of employ- 
ment may remain without further amendment during the present 
session of Parliament. 

And your petitioners will ever pray. 
For and on behalf of the said Federation. 
i BENJAMIN C. BROWNE 





"= 
Westacres, Neweastle-on-Tyne. 








THE FRENCH NAVY. 
To THe Eprror oF ENGINFERING. 

Srr,—In an article entitled ‘“‘ The French Navy,” which 
ne in your issue of June 4, the statement is made 
that the Belleville tubes in the Carnot, Charles Martel, 
and Jauréguiberry have been replaced. None of the 
ships in question are fitted with generators on our system, 
and we shall be obliged if you will correct the statement 
made in your leading article. In order that this correc- 
tion should in no way suggest criticism of certain highly 
esteemed competitors, we do not mention the names of 
the builders of the three ships in question; it will be 
sufficient for us to say that the tu replaced on the 
Carnot, Charles Martel, and Jauréguiberry were not 


Belleville tubes. 
Yours faithfully, 
MM. Detaunay BELLEVILLE ET Cre, 
Saint Denis, Seine, June 28, 1897. 








AUTOMATIC DREDGING OF RIVERS. 
To THE EpiTor OF ENGINEERING. 

Srr,~On reading your description, at 774, June 11, 
of the apparatus designed by the Hon. R. C. Parsons for 
the above purpose, I was reminded of a successful experi- 
ment of a similar nature which I saw in the year 1884, 
and which you may, perhaps, think worthy of record. 

It was made by Mr. Hugh Dickie, tenant of the Bridge 
Mill, on the River Girvan, near Girvan in A 3 
There was frequent trouble at the mill, caused by the 
silting up of the mill race with sludge from the river when 
in spate, and the obstruction was increased by the growth 
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in this sludge of a large crop of water plants, so that the 
current was sometimes not sufficient to supply the wheel. 
Mr. Dickie being an engineer, trained under the late 
Mr. McConnell at the Wolverton Works of the London 
and North-Western Railway, took a professional view of 
the difficulty, and soon saw his way to a remedy. The 
Girvan is a salmon river, and there lay in it near the 
mill an old ‘‘coble,” as it is called in Scotland, a broad, 
shallow, flat-bottomed, and square-sterned boat, used in 
paying out the salmon nets when dragging the pools. 
This boat Mr. Dickie purchased and moored in the mill- 
race, head up stream. Over the broad stern he fitted a 
shutter, just as described by Mr. Parsons, the width of 
the shutter being rather less than that of the race. Find- 
ing after a little adjustment that an excellent scour was 
produced, he began work at the top of the race, and 
gradually dropped the boat down stream. The sludge 
and weeds were driven steadily forward, and in a com- 
paratively short time were sent through the sluice and tail 
race into the river below. The process had, of course, to 
be repeated at intervals, but it cost nothing beyond 
occasional inspection and change of moorings. 

It may be of interest to state that Mr. Dickie invented 
and made an ingenious woodworking machine for the 
shaping of spade handles, which worked most successfully; 
also an improved turnip sower and other implements. 
His native modesty, however, combined with the want of 
engineering enterprise and facilities in that quiet neigh- 
bourhood, prevented his reaping any adequate reward. 
He is still at the mill, and, I believe, continues his scour- 
ing work to this day. 

I am, Sir, yours faithfully, 
JAMES WADDELL. 

17, Ashton-terrace, Glasgow, June 28, 1897. 


PROELL CUT-OFF WITH CORLISS VALVE. 
To THE Eprtor oF ENGINEERING. 

Sin,—Being away from home in search of health, I have 
so far had no opportunity of noticing Mr. Dunlop’s letter 
in your issue of the 18th inst. I think I may take it from 
that letter that Mr. Dunlop admits the correctness of my 
claim, and he might well ets finished his letter and this 
controversy at that point, instead of raising irrelevant 
and misleading side-issues. In my last letter I showed 
that the 17 year old ‘gear referred to by Mr. Dunlop just 
lacked the essential feature, the self-contained form ; in 
effect Mr. Dunlop’s reply comes to this: ‘* That may be, 
but the gear might have been made self-contained.” 
Quite so, only it was not! ‘‘ Besides, there are now other 
self-contained expansion devices.” Exactly! I never 
said there were not; every successful invention et 
the distinction of being imitated, and I shall be perfectly 
satisfied, as heretofore, to let the public discriminate 
between the original and the imitations. 

I would, however, warn Mr. Dunlopof thedangerof mak- 
ing public statements to the effect that the Proell appa- 
ratus was no longer covered by patent right. The Proell 
apparatus, illustrated in your issue of May 7, is inits main 
features, and in almost every detail, identical with that 
of 1890, and is now, as it was then, covered by two 
patents, the subjects of which are indispensable for the 
results obtained. I leave it to Mr. Dunlop to set him- 
self right with your readers for having made such a mis- 
leading statement, while I shall, if necessary, take further 
action to protect the interests of my licensees and my own 
on my return. 

Yours faithfutly, 
HERMANN KUHNE. 

Darmstaedter Hof, Bad Ems, June 28, 1897. 


LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 15th ult., the s.s. Sakkarah, which 
has been built and engined by Messrs. Wigham Richard- 
son and Co., Neptune Works, Newcastle-on-Tyne, to the 
order of the Deutsche Dampfschifffahrts Gesellschaft 
** Kosmos” of Hamburg, went for her trial trip. The 
steamer is 385 ft. in length by 463 ft. beam. The engines 
worked on the trial without the slightest hitch, driving 
the vessel at 125 knots mean speed, and giving satis- 
faction to all.concerned. The engines are of the four- 
crank quadruple-expansion_type, working at 210 Ib. pres- 
sure, and balanced on the Yarrow, Schlick, and Tweedy 
system. 





The fourth of the steamers built by Messrs. Laird 
Brothers, of Birkenhead, for the City of Dublin Com- 
yany’s accelerated mail service between Holyhead and 
<ingstown, was launched on the 17th ult. in the pre- 
sence of a large company, and was named the Connaught 
by Miss Violet Watson, daughter of Mr. William Watson, 
managing director of the owning company. 





The Tyne Iron Ship Building evens Limited, of 
Willington Quay-on-Tyne, launched, on the 17th ult., a 
steel screw steamer built to the order of Messrs. William 
Milburn and Co., of Newcastle and London, and named 
Port Philip, and of the following dimensions, viz. : 
Length, 325 ft. ; breadth, 48 ft. 6 in. ; depth, 24 ft. The 
engines, to be supplied by the North-Bastern Marine 
<n gemma Company, Limited, are of the ie a a 
sion type, having cylinders 23 in., 38 in., and 64 in. in 
diameter by 45 in. stroke, and working at a pressure of 
180 Ib. 





The mail and passenger steamer Tai-Hoku, vuilt by Sir 
Raylton Dixon and Co., Limited, Middlesbrough, for the 
Osaka Shosen Kabushiki Kaisha of Japan, was taken 
out to sea for her official trials on June 24. Her principal 
dimensions are: Length, 343 ft.; beam, 43 ft. ; depth 
moulded, 28 ft. The accommodation is for 30 first-class 


passengers in the fyre part of the bridge, with large dining 











DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


APRIL. 


May. 


JUNE. 











Norte. 





case of hematite, Scotch, and Cleveland iron, and Il. in all other cases. 


Each vertical line represents a market day, and each horizontal line represents 1s. in the 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 





saloon, reading-room, smoke-room, &c., in a house on the 
bridge, and for 50 second-class at the after end of the 
bridge, and in the poop; also for 300 emigrants in main 
*tween-decks. The vessel is also fitted with electric light 
installation, and a large refrigerating machine and 
chamber for preserving and freezing provisions. 
expansion engines have been fitted a 

son and Sons, Limited, Hartlepool, having cylinders 
28 in., 46 in., and 77 in. in diameter by 48 in. stroke, 
supplied with steam by two double-ended boilers, 14 ft. 
by 16 ft. 6in., and two single-ended, 14 ft. by 10 ft., work- 
ing at 180 lb. pressure. The propeller has manganese 
bronze blades. Everything passed off successfully during 
the six hours’ run, a mean speed of over 15 knots being 
easily attained. 








New SovutH Wars Raitways.—A report of the Public 
Works Committee upon the question of a proposed Con- 
dobolin and Broken Hill Railway has been laid upon the 
table of the Legislative Assembly of New South Wales. 
The committee could not recommend Parliament to con- 
struct a line which, they stated, would entail an annual 
loss of about 60,000/. upon the railway system of the 
colony. 





Beueian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of June was 36, 


| Luxembourg, 6; total, 36. 
Triple- | Belgium in the first five months of this year was 458,390 
y Messrs. T. Richard- | 


while 8 furnaces were out of blast at the same date. The 
total of 36, representing the number of furnaces in blast in 


| Belgium at the commencement of June, was made up as 


follows:—Charleroi district, 16; Liége district, 14; 
The production of pig in 
tons, as compared with 351,600 tons in the corresponding 
period of 1896. 





Mipianp Raitway.—A_ new line which the Midland 
Railway Company has for some time been constructin 
from Sheffield to Barnsley was opened for passenger ron. 
goods traffic on Wednesday. The line, which is a little 
over 13 miles in length, considerably shortens the distance 
between Sheffield and Barnsley as compared with the 
old route, and passengers to Barnsley will no longer be 
under the necessity of changing at Cudworth Junction. 
The line runs eri an important coal district, and the 
large collieries of Wharncliffe, Hoyland, Thorncliffe, and 
a Barrow, Lidgett, Wombwell Main, &c., 
are in direct communication with it. The line has been 
constructed under the direction of the company’s chief 
engineer, Mr. J. A. McDonald, his assistant Mr. J. L. 
Lowe, and Mr. J. Argyle, engineer for the northern 
division of the Midland system. The contractors were 
pe Walter Scott and Co., of Newcastle-on-Tyne and 

ondon. 
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TURNING BRIDGE OVER 


THE CALUMET RIVER, 


SOUTH CHICAGO. 











ig. 2. 


WE illustrate above an interesting engineering work 
recently completed by the Chicago, Lake Shore, and 
Eastern Railway Company. This is a swing bridge 
crossing the Calumet River at South Chicago, near the 
Illinois Steel Company’s Works. Owing to heavy 
traffic, and the inconvenience and danger of working 
it through crowded streets, a diversion of the line was 
found to be desirable, and this involved the construc- 
tion of the bridge that forms the subject of our illus- 
trations. The river is nearly 350 ft. wide at the point 
of crossing, and this was sufficient to construct a 
central pier in mid-stream, and leave a channel 
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on each side, of the minimum width required for | 
the traffic, which is sufficiently important to call | 


for the bridge being opened and closed sometimes 


200 times in a day. The foundations of the central | 
|diameter and 12 
series of gearing that transmits motion to the pinions 


pier consist of timber piles, cut off at a suit- 
able depth below low water. The masonry of the 
pier, which is 39 ft. in diameter, was laid on the floor 
of a caisson made of three courses of 12 in. by 12 in. 
timbers. A timber staging up and down stream is 
constructed, as shown in Fig. 1, to protect and sup- 
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port the bridge when the latter is open. On the top of 
the pier are placed the steel castings forming the bear- 
ing for the bridge ; as will be seen in Fig. 3, the outside 
of the turning path is provided with teeth into which 
gear the driving pinions. On the path is a live ring of 
78 wheels, 14 in. diameter, and 7 in. broad. Upon 
these the upper ring attached to the underside of 
the girder is bolted; the diameter of this ring is 
36 ft. As shown in Fig. 1, the superstructure 
consists of two main trusses 29 ft. apart, connected at 
the top by light diagonal braces, and below by the 
cross-girders carrying the rails; the maximum depth 
of the trusses is 40 ft. It will be noticed that the 
centre panel of the bridge is occupied by the engine- 
house, an internal view of which is shown in Fig. 2. 
The motive power consists of a two-cylinder (84 in. 
in. stroke) engine driving a 


working into the fixed toothed ring.. The foun- 
dations and central pier were completed by Messrs. 
Morris and Wait, contractors, of Chicago, and the 


. 3. CENTRAL BEARING AND TURNING GEAR. 


Bridge Works, of Wilmington, Delaware. The Vulcan 
Iron Works, of Chicago, furnished the engines and 
turning machinery. 








INDUSTRIAL NOTES. 

THE sixty-second Annual Report of the Boiler- 
makers and Iron Ship Builders is, on the whole, 
encouraging, though the anticipations as regards em- 
ployment were not realised as fully as was expected. 
The main figures in the report do not go back to the 
date of the formation of the society, but only to its 
reorganisation on its present basis. The a states 
that employment during 1896 was more regular than in 

revious years, and was, on the whole, fairly good. 

t was thought that, considering the amount of tonnage 
on the books, and the amount launched in the year, 
that all idle members would have found work, but that 
was not the case. The council endeavours to explain 
the reason as follows: Most of the vessels built were 
large cargo steamers of from 10,000 to 14,000 tons dead- 





superstructure was constructed by the Edge Moor 


weight capacity ; these were equal to about six of the 
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smaller vessels of about 2000 tons mostly built a few 
years ago. It is contended that, in building the larger 
vessels, about 25 per cent. is saved in labour, as com- 
pared with a number of smaller vessels equal to one large 
steamer now constructed. This is apart from saving 
in the cost of working when afloat. The displacement 
of labour thus sanieleill, it is feared, be felt severely 
presently, when the large orders of our own and foreign 
(iovernments are completed. What is most feared by 
the officers of the union is that work will become more 
spasmodic and less regular, so that if wages are 
higher, the average amount earned will be less. _ It is 
to be hoped that these fears are groundless, and that, 
with a larger trade, a greater love for travelling, and 
freer intercourse between peoples far apart, employ- 
ment will still be fairly good and fairly regular. The 
danger is real. The = capacity of our shipbuild- 
ing and eee establishments is so large that a 
whole fleet can be built and equipped in a compara- 
tively short period of time, so that the possibilities are 
that there will be seasons of great activity, and of 
slackness. 

During three years—1893, 1894, and 1895—there 
was a continuous drain upon the funds of the union ; 
the income, large as it was, did not keep pace with 
the expenditure. In those three years the balance in 
hand fell from 194,071/. 1s. 7d. to 154,0461. 7s. 5d., a de- 
crease in the three years of 40,023/. 14s. 2d. In 1896 the 
income exceeded the expenditure by 21,5137. 4s. 10d. ; 
leaving a balance or which to start in 1897 of 
175,616/. 7s. 3d. The year was also prosperous as 
regards membership, for the total number of members 
reached 40,776, the largest on record. The young men 
are urged to join, so that the union shall represent the 
entire strength of the men working at the trade. The 
total income for the year 1896 was 129,989/., of which 
102,195/. 5s. represent contributions; 2790/. 2s. 1d. 
entrance fees, &c.; 4079/. 2s. 4d. as interest. The 
levies were tolerably heavy, but all for benevolent 
purposes, such as: Accident, 6852/. 6s. 8d. ; super- 
annuation, 5259/7. 16s. 10d.; benevolent grants, 
4352/. 13s. ld. ; fines amounted to 1200/. 16s. 8d. ; 
cards, rules, reports, &c., represent a large item when 
presented in the aggregate. One item is 78/. ls. 4d. 
returned income tax under the Provident Funds 
Act. 

The total expenditure was 108,475/. 6s., the chief 
items of which were as follow: Out-of-work, fares to 
situations, &c., 35,152/. 6s. 9d.; sick benefit, 
23,738/. 8s. 6d.; expenses of disabled members to 
doctors, &c., 203/. 16s. 5d.; superannuation, 
67031. 5s. 4d.; accident bonuses, 4480/.; funerals, 
4885/. Is. ld. ; benevolent grants, 2710/. 14s. 11d. ; 


surgeons’ fees, examinations, and attendance, 
5968/. 19s. 7d.; total for benevolent purposes, 
83,638/. Os. 8d. ; dispute pay, 2848/. 18s, 6d. These 


figures show up very well, for last year was tolerably 
prolific in disputes, and the Boilermakers and the Iron 
Ship Builders had to help bear the brunt of some dis- 
putes not their own. A society which spends 83,638. 
in provident benefits, and only 2849/. in strikes, in one 
year, does a most commendable work. Some of the 
other items of expenditure were: Executive council 
and general office, 1258/. 15s. 10d. ; officers of 260 
branches, including the presidents, vice-presidents, 
secretaries, treasurers, trustees, stewards, guardians, 
and auditors, 5087/. 4s. 3d.; district committees, 
delegations, and branch committees, 5088/. 9s. ; rent 
of rooms for meetings, 891/. 17s. 6d.; general office, 
136/. 16s, 1d. ; legal costs, 1207/. 8s. 6d.; printing, 
2641/. 15s. 8d.; postages, parcels, telegrams, 
382/, 4s. 2d; grants to hospitals, 62/. 6s. ; special 
grants, 170/. 19s. 6d. ; conferences on demarcation of 
work, 136/, 12s.; and grants to other bodies, 135/. 
Those are all the chief items of expenditure. 

The average cost per member for the several benefits 
were about as follows, leaving out fractions of a penny, 
in the five years 1892 to 1896: For sickness, 13s. ; 
funerals, 2s. 7d. ; surgeons, 2s, 9d. ; donation, 21s. 1d.; 
superannuation, 3s.; fares to situations, Is. 0}d. ; 
accidents, 2s. 74d.; disputes, 1s. 4d. ; exclusive of all 
other benefits, The aggregate expenditure is only 
given from 1867 to 1896 inclusive, a period of 30 years, 
the totals being as follow : 


£ 8. 

Out-of-work benefit 541,181 0 
Fares to situations 5,161 0 
Sick benefit... 394,024 0 
Funeral benefit 87,000 0 
Surgeons’ fees, &c. si 95,000 0 
Superannuation benefit ... 88,660 0 
Accident bonuses ... 60,488 0 
Benevolent grants... 66,014 17 
Total for benevolent purposes 1,337,748 17 

» disputes ue sa 89,043 0 


After all these payments the society has a balance 
of 175,560/. 2s. 3d. In the schedule of investments is 
given the original purchase price of 76,555/. 4s. 9d.; 
these have been appraised at 81,572/, 16s. 1d. ,showing 
a gain of 5017/. 11s. 4d. at the market value in Decem- 
ber 31, 1896. The whole accounts have been audited 
by a firm of chartered accountants, and they certify the 





whole to be correct. The society obtained for injured 
members, during 1896, 1873/. 10s., as compensation 
under the Employers’ Liability Act, and also advances 
in wages to 30,000 of the members. The aggregate 
advance to 20,000 was 3s. 6d. per week, and to 10,000 
a sum of 2s. per week. These advances were secured 
without a moment’s stoppage of work, the only cost 
being deputations and other incidental expenses. The 
report adds, ‘‘ We have been met by the employers in 
a most courteous manner, and in a liberal spirit.” The 
dispute cost was chiefly owing to the engineers’ dispute 
on the Clyde, amounting to 2848/. 18s. 6d. Asa 
society there was no dispute with employers during 
the whole of last year. Such a record is a good one 
from all points of view, both for the members and for 
the general public, for it means peaceful progress. 





The movement of the engineers and kindred indus- 
tries for an eight-hours day in London has made such 
progress that the committee assert that over 130 
firms have granted the concession asked for, some of 
them to all the men employed by the firm, whether 
coming within the category of the allied trades or not. 
Those who hold out are the chief engineering firms, 
with a few exceptions. The men decided at the close 
of last week to hasten matters by giving in their 
notices at certain firms, among them being Messrs. 
Thornycroft’s, where the voting was about 1600 in 
favour to only one against ; at Messrs. Humphry and 
Tennant’s 264 were in favour, six against, and four 
neutral. The men at Messrs. Wales and Co.’s, Euston- 
road, struck work, about 50 men being out. The 
result of this action will be to force the hands of the 
members of the Employers’ Federation, by whom, it is 
alleged, a lock-out is threatened. The notices decided 
to be handed in on Monday last affected about 2500 
men. The joint committee of the men’s trade unions 
do not believe that a lock-out will take place, and 
they assert that it is due to the firms who have granted 
the eight hours that the hands of other employers shall 
be forced. The reports sent in to the committee state 
that the movement is becoming general throughout 
the kingdom among the engineering and xindred 
trades, so that if the dispute extends, the two great 
social forces of the men’s unions and the employers’ 
associations will come into conflict on a large scale. 
Such a struggle will carry us back to 1851, for the 
fight for the nine hours in Newcastle did not extend 
to the entire country. In view of the circumstances, 
the joint committee propose to take a vote of all the 
allied trades, first of all as regards London, in order to 
enforce their demands. Whether the fight will be 
confined to the metropolis remains to be seen. Per- 
haps it will be taken as a test, and then the country 
may follow the side of victory, whichever it is. In 
any case the crisis seems to near at hand. The 
time is propitious, in some respects, for the men. 
But it would be a disaster if the whole trade of the 
country was thrown into confusion just at a time 
when activity prevails on every hand. It is Labour’s 
dream, and sooner or later the fight must come for an 
eight-hours day. This fact cannot be set aside, what- 
ever the result may be. 





Lancashire had scarcely recovered from its Whitsun 
holidays ere the Jubilee celebrations came, and it was 
not to be expected that the County Palatine would be 
behind in exuberant festivity. There was conse- 
quently a good deal of interruption to work generally. 
Otherwise than this, the ition is unchanged. There 
is plenty of work on hand for some time to come, and 
the outlook is favourable throughout the whole of the 
busy districts in the engineering trades. In nearly all 
departments it is the same; establishments are well 
supplied with orders for some time ahead, and orders 
still flow in to replace contracts running out. There 
is less quietude in labour matters, but the interest is 
for the moment mainly centred in Bolton, where the 
machine working question is in an acute stage. Of 
course, if a dispute arises there ending in a strike, it 
will not be a merely local question, but will spread to 
other centres. 





In the Midlands, as elsewhere, business was dis- 
organised last week by the Jubilee celebrations, added 
to which the heat on some days was such that work 
at the furnaces and forges was almost insupportable ; 
even the most willing workers gave in. But as regards 
trade in the Wolverhampton district, orders are accu- 
mulating both on home and foreign account, and stocks 
are low, 8o that prices have been hardening. Marked 
bars fully maintain their rates, with extras for special 
brands, both for bars and boiler-plates, and for other 
purposes also where a superior quality is required. 
Common unmarked bars are in g request, and thin 
sheets have a ready sale, but the demand for common 
sheetsis greatly restricted. Inquiries for stamping sheets 
are tolerably brisk, and are good for rods, hoops, and 
tube-strip. The steel trade continues busy in all 
branches. All the engineering and kindred industries 
have been, and still are, well employed, and in some 
cases overtime has been worked considerably. The 
hardware trades also for the most part are very busy. 





There is no indication of any falling off in any of the 
industries of the locality. 





In the Birmingham district the same conditions pre- 
vailed as to the festivities and the weather, so that 
work was somewhat interfered with some part of last 
week. But it appears that the orders on hand will 
last for several weeks, and orders for abroad come in 
by every mail. The export trade covers steel and 
iron sheets, plain and galvanised iron, copper and 
brass bedstead strip, steel axles and rolling stock, 
electric apparatus, &c. On the whole, matters look 
favourable. All the engineering and kindred trades 
continue busy, and so also are the local hardware 
trades in nearly all cases. A few of the lighter trades 
have cooled down after the Jubilee rejoicings, but they 
have had a pretty good turn. There are no serious 
labour disputes pending or looming in the near dis- 
tance, so far as can be seen. Generally all over this 
busy district and the ‘‘ Black Country,” as it is some- 
times called, trade is fairly good, and the prospects 
are encouraging, though there seems to be a holding 
back in some instances, pending the quarterly meetings. 





The dispute with respect to machine workers at 
Bolton is still in a somewhat critical stage. The men 
contend that they ought to be paid the same rates as 
fitters and turners, which means an immediate ad- 
vance of 4s. per week. But the employers reply that 
the work is of an unskilled character, and ought not 
to be placed on the same level as that done by fitters 
and turners. A joint conference took place at the end 
of last week, when the matter was discussed at some 
length, but with nofinal result. The employers, how- 
ever, promised to consider the question raised as to 
the disparity in wages at Bolton — with other 
towns. The men at their meeting held after the con- 
ference were not very well satisfied with the result, 
and it seems to have been the general feeling that 
unless terms were agreed to within a week, the men 
should come out on strike. There is some anxiety 
about this, for the Bolton engineering and kindred 
trades were much affected by the strike of the spindle- 
makers some time back, and which was only settled 
very recently. 





Matters look rather dark on the Clyde also, for the 
engineers’ committee have urged the Employers’ 
Federation to reconsider the request for an advance of 
2s. per week, which the employers refuse. The em- 
ployers assert that they will not concede the advance, 
and that they are quite prepared for a strike. So it 
is stated. But great difficulties have been overcome 
on previous occasions, and it is hoped that some 
modus vivendi will be found to avert the threatened 
rupture on the Clyde, for should jt occur the proba- 
bility is that the machine question will crop up to in- 
crease the difficulties. 





At Sunderland a section of the dockers threaten to 
strike for an advance in wages of from 5s. 6d. to 6s. 
per day, and to cease work at once if the advance be 
not granted. But only about 450 men are concerned 
in the contest. The men at the Hylton Cement Works 
struck for an advance of 15 per cent., but after being 
out a few days they decided to accept 5 per cent. ad- 
vance, and return to work. The men on day work 
are to have 2s. per week advance, the advance rates to 
date from last Monday. Thirty years ago 5s. 6d. per 
day was thought to be a high wage for engineers and 
building operatives, but now the dockers seem to re- 
gard it as too low for them. 





The agitation against the Compensation for Injuries 
Bill appears to be ry in strength. The coal, iron 
and steel, and some of the engineering industries re- 
gard the measure as ruinous, and, therefore, there is 
to be a strong opposition to it in its future stages. 
Those who were opposed to the Employers’ Liability 
Bill of the late Government think that they are now 
called upon to pay very dearly for wrecking that Bill. 
At any rate that measure only imposed its penalties 
where want of care was proven; this takes no note of 
care, the only question being injury and compensation 
therefor. 





The dispute at Lord Penrhyn’s slate quarries seems 
likely to be indefinitely prolonged. The negotiations 
have ended in nothing. Now the noble owner and the 
manager seem to have left the field of action, with 
men still out of work, and the tradespeople on the 
road toruin. The subscriptions for the men and their 
families still come in, but they are trickling in only in 
small streams; the latest shows that nearly 18,000/. 
have been subscribed. 

Intimidation cases are becoming sadly frequent. 
Already in connection with the eight-hours movement 
six men were summoned at the Greenwich Police 
Court for intimidation. After a severe but kindly 


lecture by the magistrate, and a caution, he bound 
them over to keep the peace for 12 months; but he 
intimated that magistrates must do their duty, as 
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such conduct cannot be tolerated. He abstained even 
from convicting them, expressing a hope that no more 
would be heard of the matter. Another case arose 
out of a dispute at Chalk Farm, in connection with a 
firm of harmonium manufacturers. In this case the 
counsel on both sides had a conference and agreed, 
with the magistrate’s consent, that the defendant 
should be bound over to keep the peace. There isa 
danger, if the practice develops, that the law will be 
strengthened, not relaxed, as regards coercion. The 
unions will do well to consider this, and keep a strong 
hand upon intemperate men, who are too ready to 
strike, and not ready enough to reason. 





The Government workers of Devonport, Plymouth, 
and the district have formed themselves into a district: 
council, with the view of taking joint action in all 
matters relating to labour in connection with Govern- 
ment work. ‘I'he initiative action in this direction 
was taken by the Associated Shipwrights, and it is 
expected that all the skilled trades will help the 
council, though its main supporters will be the less 
skilled workmen. 





A strike of about 3000 miners took place a fortnight 
ago with respect to the employment of non-union men 
at the Ashington Collieries. At the close of last week 
it terminated by the men in question consenting to 
become members of the Miners’ Resachitich, and so the 
matter ended. The whole of the men employed are 
now union men. 





The St. Pancras Vestry has decided to give a bonus 
to the stokers employed by the vestry for economy in 
the use of fuel. It is computed that a saving of 400I. 
a year can be effected if the men co-operate and carry 
out the proposals made. Of that sum a proportion is 
to be divided among the men. The idea isa good one, 
for waste in the workshop is prevalent, and can only 
be really checked by the men co-operating with the 
heads of the establishment. 





Another strike has taken place in connection with 
the Belgian coal-miners, some 800 men having ceased 
work at the Grand Horlu mines. There are indications 
of other trade difficulties on the Continent, but the 
action of the men is so spasmodic that by the time a 
dispute is announced it is over, often with no other 
result than the waste of a few days’ labour. Some- 
times, however, they are more formidable. 

Singularly enough, the most socialistic legislation 
comes from Germany. The German Reichstag last 
week carried a Trade Guilds Bill by 183 to 113 votes. 
A motion was also agreed to in favour of the intro- 
duction of a measure to make the production of certi- 
ficates of efficiency compulsory in all trades requiring 
skilled labour. This will be an experiment of the 
most sweeping kind, far more sweeping than the 
Apprentices Act of Queen Elizabeth, because the 
latter affected only the under-aged, whereas the Ger- 
man Bill will apply to all adults. The working of 
those two measures will be watched with » 
interest by employers and workmen in all countries, 
most of all in industrial England. Efficiency is desir- 
able, undoubtedly, but can it be secured by law? 





Maprip TramMways.—The accounts of the Madrid and 
Spanish Tramways Company for 1896 show a profit of 
me This has been carried forward to the credit of 
1897. 





THE AustRIAN Lioyp.—The dividend of this company 
for 1896 has been fixed at 2 per cent perannum. The 
corresponding dividend for 1895 was at the rate of 4} per 
cent. per annum. This reduction was attributable to the 
unfavourable condition of the freight markets. The out- 
look for the current year is not regarded as favourable. 


Dursan,—A report on Durban harbour has been made 
by Sir C. Hartley and Sir J. Wolfe Barry. The report 
recommends that the northern pier should be extended 
until it is abreast of the southern breakwater and 600 ft. 
distant from it. The report further recommends the 
Government to continue systematic dredging outside the 
breakwater, as well as inside the breakwater, and to 
endeavour to maintain a depth of from 20 ft. to 24 ft. 








FreNcH Coaut-Mininc.—The extraction effected by the 
Anzin Coal - Mining oka go 4 last year amounted to 
3,832,130 tons, as compa’ with 2,978,752 tons in 1895. 
In 1894, the extraction stood at 2,995,071 tons; in 1893, 
at 2,975,691 tons; in 1892, at 2,818,529 tons; in 1891, at 
2,933,724 tons; in 1890, at 3,121,552 tons; in 1889, at 
2,857,663 tons ; in 1888, at 2,595,581 tons ; and in 1887 at 
2,504,312 tons. 





Hampurc.—The number of vessels which entered the 
port of Hamburg in the first five months of this year was 
4205, of an aggregate burden of 2,619,967 tons. The 
number of entrances in the corresponding period of 1895, 
was 4011 vessels of an aggregate burden of 2,579,714 
tons. The clearances from the port in the first five 

‘ate 
vessels 
3 tons in the corre- 


months of this year were 4240 vessels, of an a 
burden of 2,705,225 tons, as compared with 

of an aggregate burden of 2,566, 
sponding period of 1896. 





SHIPBUILDING MATERIALS AND 
WORKMANSHIP. 
Improved Materials of Construction and their Influence 


on Design. 


By Joun Harvard Bites, M. Inst. C.E., 
Mem. Council I.N.A. 


IMPROVEMENTS in design may be effected by changes in: 
(1) arrangements of material ; (2) specific strength of 
material ; and (3) specific weight of material. Under the 
first head are included all changes in structure, which, 
with a given specific weight of material and a given stan- 
dard of strength of structure, enable a structure to be pro- 
duced lighter than any previous arrangement. The ma- 
terials to which attention is called in the present discus- 
sion are: (1) nickel steel; (2) aluminium. Nickel steel has 
been adopted by the Admiralty for torpedo-boat de- 
stroyers. This particular kind has a tensile strength of 
37 to 43 tons, with 10 to 15 per cent. extension in 8 in. 
The adoption of some quality of nickel steel for larger 
vessels, either war or mercantile, or both, is likely to 
follow. If it were now the same price per ton as mild 
steel, there seems to be no reason why it should not be at 
once adopted. But it is not produced at present for much 
less than three times the price of mild steel. The induce- 
ment to adopt it must be an improvement in design. Mr. 
Beardmore recommends for the shell of torpedo-boat 
destroyers a nickel steel having 52 tons ultimate, 28 tons 
elastic, and 134 per cent. elongation in 8in. Mr. Riley, 
who first made nickel steel in this country, hesitates to 
adopt as high-tension material as this, on account of the 
difficulty of making butt connections strong enough. 
Two questions are at once opened up: (1) can advantage 


be taken of the high tensional strength of this material | W: 


by reducing scantlings? and (2) if scantlings can 
reduced, can good rivet connections be made? It 
is generally admitted that with uniformly good work- 


manship and well-designed detail arrangements through- | Bea 


out, the maximum stresses which come upon a_ ship 
are those due to longitudinal bending caused by the 
passage of waves. hen passing over the crest of 
a wave the deck is in tension, the bottom is in com- 
pression. When passing the hollow, the reverse is the 
case. The effect upon the part in tension is dependent 
upon its sectional area and specific strength. The effect 
upon the part in compression is dependent on these 
two things, but also upon the distance between the parts 
of the material which may be considered to be rigidly 
fixed, such as the lines of frames or beams. For tensional 
stresses, any increase of specific strength may be accom- 
panied by a proportional decrease in sectional area. For 
compressional stresses, the proportional decrease in sec- 
tional area can only take ies if the distance between 
the rigid points is redu also, unless the compression 
stresses are not severe enough to reach the chosen stan- 
dard of strength. Generally the maximum tensional 
strength is greater than the maximum compression stress, 
the former ranging from 8 to 10 tons, the latter from 4 to 
6 tons. This stress is on the ordinary assumptions as to 
wave heights. 

More trouble is found from tensional stresses than from 
compression, from which it is inferred that the factor of 
safety for compressive stresses is greater than for ten- 
sional. Until an increase of specific strength of material 
sufficiently great is made to cause reduction in sectional 
area, and consequently reduction of factor of safety 
under compression to the point where it equals the 
factor under tension, it is justifiable to adopt a material 
of higher specific strength and reduced sectional area, 
These considerations apply to every detail of the ship, 
as well as to the ship generally. 

In a structure such as a torpedo-boat destroyer, or a 
high-speed light-draught paddle steamer, where the com- 
pression stresses are much greater than the tensional, and, 
consequently, the latter are below the standard limit, it 
is possible that, with the same material and standard of 
strength, an improvement may be made by reducing the 
distance between the frames, and accompanying this by a 
reduction in the sectional area of the parts under com- 

ression and tension. The limits of this reduction will 
- either when the sectional area has been so reduced as 
to increase the tensional stresses to the chosen standard 
of strength, or when the reduction in strength of the 
frames due to the increased number caused by dec 
spacing brings on trouble from transverse weakness. If, 
however, the specific strength of the material be increased, 
the case is different. ey: " 

Changes of structure which deserve notice in consider- 
ing the adoption of nickel steel are: (1) Reduction of 
thickness of plating subject to longitudinal tension or 
compression. (2) Increased local stiffening in this plating. 
(3) uced frame s , and consequent increased number 
of frames. (4) Redavet weight per frame may be adopted 
consequent on increased number. ; 

In nickel steel of 52 tons ultimate and 28 tons elastic 
strength, as compared with ordinary steel of 28 tons 
ultimate and 14 tons elastic, a material is afforded which 
may be considered twice as strong as the mild steel at 

resent in use. This would allow a reduction of one-half 
m scantlings which are determined wholly by tensional 
stresses if the butt connections can be made good. The 
unavoidably weakest section in the longitudinal platin 
of a ship is the line across the frames or beams, an 
where rivets in these lines are spaced eight diameters 
apart the strength is about Cont, “ray (0.875) of the 
solid plate. Hence the question is, Can butt connections 
having 0.875 evi 4 be develapaa? _ This is the highest 
posits strength of the plating. Taking the butt of only 
one plate into consideration, and neglecting the advantage 
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of rivets in the landings between frame line and the butt, 
it is evident that if the back row has rivets spaced eight 
diameters apart, if sufficient rivet area be given, even if the 
rivet material is specifically only as strong as mild steel, 
and if sufficient thickness of butt strap be given, we can 
make a riveted butt connection whose efficiency shall be 
0.875. But the butt connection has not alone to be relied 
upon, as the adjacent passing strakes will give support 
to the butt. Hence there appears to be no great diffi- 
culty in developing sufficient rivet connection in the 
butts. It should be borne in mind that in passing from 
iron to mild steel the same difficulty had to be encoun- 
tered. Iron rivets have as much strength per unit area 
as the plate. Steel rivets have not more than 80 per 
cent., nickel steel rivets have about 70 per cent. As 
to the landings or laps, there is not the same necessity 
for - efficiency. In the vicinity of the neutral 
axis, where the shearing stresses om | be high, the same 
— of rivets as is now adopted will be more than suf- 
cient. 

As to the ratio of diameter of rivet to thickness of plate 
which the consideration of the ring pressure imposes, 
it is easy to see that with 42 tons to 43 tons as limit of 
bearing pressure, and 22 tonsas the effective ultimate re- 
sistance to shearing of rivets in groups, that the diameter 
of rivets should not exceed two and half times the thick- 
ness of plate. This is not in opposition to existing 
practice. 

The question of resistance to compression is the vital 
one in adoption of nickel steel. The ultimate resistance 
to compression given by Mr. Beardmore in a specimen of 
1.596 in. diameter and 10 in. long is 29.79 tons. But 
for thin plates the real resistance depends on the modulus 
of elasticity. From experiments made by the late Mr. 

illiam Denny and Mr. Martell, compared with those 
made by Mr. rdmore, on the resistance to bending, 
the modulus of elasticity for a given stress appears to be 
higher for nickel steel than for ordinary steel, but Mr. 
rdmore’s results do not enable the modulus to be 
determined within limits which are applicable to ship 
construction. oa on this subject are n y. 
It is, however, evident that decreasing the length between 
the fixed points or connections to frames will increase the 
resistance to compression. Hence the problem of resist- 
ance to compression resolves itself into one of reducing 
the frame space. This can only be done economically by 
reducing the weight of the frames in the proportion that 
the frame space is reduced. 

If the depth of frames be assumed to be retained, the 
resistance to bending will be maintained if the thickness 
of the frames is reduced in proportion to the increase of 
specific strength, and the uction of frame space. 
Starting with a reduction of plating in direct proportion 
to the specific strength, we want to know the amount of 
reduction of frame space necessary to meet this reduction 
of thickness, supposing the resistance of plates to compres- 
sion to be as pat in existing ships. This can be de- 
termined by experiment. If it varies as frame space, 
then weight may be gained in direct proportion to the 
increase of specific strength. Probably it will not be so 
much as this. It may be assumed with fair accuracy that 
one-half of the gain may be counted upon, but at present 
this is a matter of opinion only. 

It may be anticipated that corrosion must be taken into 
account in reducing scantlings. It may, however, re- 
marked that corrosion is a function of two pes 3 (1 
The specific resistance to corrosion of the material; an 
(2) the care that is taken of the material to protect it from 
corrosive action. 

The first has been experimented upon by Mr. Beard- 
more, who gives the relative corrosion of nickel steel and 
mild steel as 1.36 per cent. and 1.72 per cent., a gain of 
21 per cent. in favour of nickel steel. Mr. Riley gives 
the corrosion of nickel steel of 3 to 5 per cent. of nickel, 
as one-half of carbon steel. 

The second consideration can only be referred to ex- 

rience. When a ship corrodes badly, it is due to neg- 

ect. It is possible to take sufficient care of ships that 
practically no corrosion takes place. Well cared for war- 
ships have practically no corrosion. In torpedo-boats 
with very thin scantlings, galvanising and proper care 
avoid the results of corrosion. In a torpedo vessel built 
in 1885, which has recently been opened up for reboilering, 
it was found that the hull was practically as good as new. 
Hence any objection on account of corrosion to reducing 
scantlings may be discounted by insisting upon proper 
precautions being taken in the care of the vessel. 

The possibilities of adding to resistance to compression 
are not exhausted by reducing frame space. Additional 
rigidity may be given to the plating by arranging its sec- 
tional area, so that the plates are narrower, and conse- 
oy have more landings or laps to stiffen the plating. 

urther, the edges of the = may be stiffened by 
flanging them between the frames. The subject is one 
deserving of experiment. 

Many local requirements of strength in a ship are 
determined by rigidity, and not ultimate strength; but 
in a great many of these there is unfortunately no precise 
method of procedure. In passing from iron to mild steel 
many of these cases followed the general rule of 20 Ang 
cent. reduction, and no ill-effects have followed. r. 


‘Martell, in his report in 1877, upon which the action of 


Lloyd’s in reducing scantlings in ships built of mild steel 
was based, stated that a y,-in. steel plate would resist 
deflection as well as a ;%,-in. iron one. The difference in 
tensional strength between nickel steel and mild carbon 
steel is greater than that between mild steel and iron. 
Experiment could readily determine whether the stiffness 
of nickel steel is proportionately greater than that of 
mild steel. . ; ; 

The reduction of specific weight of material seems to 
be onl ible by the adoption of aluminium. It seems 
doubt af whether any alloy of this metal of small specific 
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weight has been produced which can successfully resist 
the action of sea-water. There are, however, many | ais 
of a ship where sea-water has little chance of doing 
damage. Between deck-beams, pillars, plating of bulk- 
heads, &c., also deck-houses in light-weather ships, are 
fairly clear from this corrosive action. 

Taking mild steel at three times the specific weight of 
aluminium, it would, for strength, be preferable to adopt 
the latter metal in many cases even at one-half of the 
ultimate strength. Even if its thickness were twice that 
of mild steel, it would be more rigid, while it would be 
one-third lighter. Mr. Yarrow, in his paper on aluminium 
torpedo-boats, gave the tensile strength of aluminium 
alloyed with 6 per cent. of copper as 14 tons to 16 tons. 

It may be interesting now to see what effect upon the 
design of a 10,000-ton ship the adoption of nickel steel 
would have. It may be assumed that nickel steel, 50 per 
cent. stronger than mild steel, can be produced with cer- 
tainty. The relative weight of parts subjected to longi- 
tudinal stress may be reduced 334 per cent. If we assume 
that to resist compressive strains we have to reduce frame 
spacing, and can only take advantage of the increased 
strength of the material to the extent of one-half, we shall 
only gain 16% per cent. in transverse framing material. 
The total gain in a 10,000-ton ship will be 1000 tons on a 
weight of 6000 tons—this is 16% per cent. It was found in 
passing from iron to mild steel that from 1} to 34 per cent. 
was added by increased weight of butt straps, laps, &c., 
and though a smaller percentage would probably be added 
in this case, some allowance should be made. It seems as 
if from 14 per cent. to 15 per cent. of the weight of steel 
could be saved. This reduction in the weight of hull can 
be used to increase weight of machinery and coal. The 
extra speed resulting therefrom in a 20-knot ship will be 
i} knot with an extra total coal consumption of 13 per 
cent. To produce a mild steel vessel carrying the same 
deadweight of cargo and having 21} knots speed, the 
dimensions would ate to be increased by 10 per cent., 
the horse-power by 40 per cent., the first cost by 20 per 
cent., say 70,000/. (supposing passenger accommodation 
to remain the same). Supposing the cost of workmanship 
is the same in a nickel steel vessel of the same dimensions 
as in one of mild steel (it will probably be less), we should 
have as the only difference in first cost of the two vessels 
that between 6000 tons of mild steel and 5000 tons of 
nickel steel. The former might cost 40,000/., but the 
latter could hardly cost 40,000/. plus 70,0007. = 110,0000. ; 
and anything below this would be in favour of the nickel 
steel ship, both in economy of first cost and in economy 
of upkeep. The coal bill in the mild steel ship would be 
19} per cent. more than in the nickel steel ship. 

The 5000 tons of nickel steel could probably be bought 
at present for 75,000/., leaving a balance of 35,000/. of 
saving. 

These figures are given to show the great value which 
increase of strength of material has upon the design of a 
ship and upon its first cost. In other types of shi 
savings in weight and engine power could be effected. hh 
the low-powered ships the gain would be less. Take the 
case of a 14-knot Atlantic liner of about 7000 tons in addi- 
tion to coal to do her voyage. She could carry 10 per cent., 
say 700 tons, more cargo if built of nickel steel. A mild 
steel vessel large enough to carry this extra cargo and 
maintain the same speed would cost 10,000/. more. This, 
added to the cost of the mild steel in the vessel carrying 
7000 tons, would give a sum which would enable the 
builder to pay 9/. per ton for the nickel steel. The 
extra cost at 15/. per ton would be about 15 per cent. of 
the first cost of the vessel. As there would be only 5 per 
cent. less of coal and machinery expenses paid out to 
repay the extra first cost, it is doubtful whether, at 15J. 
per ton ina vessel of this size, it would pay to build 
in nickel steel. It will be of interest to know what 
chance there is of this material being produced much 
more cheaply. No reference has been made to reductions 
in weight of machinery due to the adoption of nickel steel 
and their effect upon design. 

It is hoped that these few notes will serve to start a 
useful discussion and to elicit some valuable information. 
It is regretted that the time at disposal is too short to 
enter into the discussion of other metals; though there 
are others about which some interesting information could 
probably be given by many here. 


Influence of Choice of Marerials and Workmanship on 
the Structural Strength and Durability of Merchant 
Shipping. 

By Henry Hartiey West, M. Inst. C.E. 

The author proposes to limit this note to a considera- 
tion of the materials which have ordinarily been used in 
building the hulls of merchant vessels. 

Time was when all over-sea commerce was carried in 
wooden bottoms. Those times have passed away. It is 
unnecessary to dwell on the immense gain in strength and 
durability which was secured by the change from wood to 
iron as a shipbuilding material. With the introduction 
of iron, it first became practicable, not only to attach 
securely the constituent parts of the outer skin to their 
supporting framework, but also adequately to fasten them 
to one another ; and thus, by an efficient union of all the 
parts, to compel each part to help all. It is well to re- 
member this characteristic feature of the new material, 
for it is the keynote to the strength of all modern 
vessels, 

The dread of rotten timbers, and the destructive effects 
of racking sea strains having apparently been got rid of, 
owners of early iron vessels fondly imagined that their 
ships would last for ever. The neglect of proper precau- 





tions against corrosion taught them otherwise, and the 
lesson was sometimes a costly one. 

Probably the earliest iron vessels earned their reputa- 
tion for {great strength as much from their moderate 





absolute and relative dimensions, as from the inherent 
strength of their materials. When more extreme pro- 
portions came into fashion nearly half a century ago, 
there were not wanting instances of iron merchant 
steamers showing grave symptoms of longitudinal weak- 
ness. A growing knowledge of the theory of construction 
secured a better distribution of material, obtaining greater 
— with the same, or even with less, structural 
weight. 

Those who have had the opportunity of examining so- 
called weak ships cannot fail to have noticed how exceed- 
ingly rare it is, under purely sea strains, to find actual 
fracture in any of the main structural parts, unless, and 
until, undue local strain has been thrown on the material, 
either through substantial waste, or by the previous yield- 
ing of riveted work. On the other hand, when a stranded 
vessel breaks in two, how exceedingly rare it is to find the 
rivets in a butt fastening showing any insufficiency by 
yielding to shearing forces. Of course these different re- 
sults are not really inconsistent ; but, since it is the main 
business of ships to keep afloat, there ought to be learnt 
lessons from their behaviour at sea rather than when 
ashore. 

The author has elsewhere insisted strongly that, in 
shipwork—subjected as it is to complex and alternating 
strains—the strength of a riveted joint is its resistance to 
slipping. It will “ necessary to refer to this point again. 
At present it is enough to say that in early iron ships, 
riveting connection had less attention paid to it than its 
importance demanded, and failures are on record which 
are directly traceable to this neglect. 

It iscustomary to speak of choice of material ; but, ex- 
cept in periods of transition, it may be doubted whether, 
po ly, there is any choice at all. The use of iron, 
or the principal parts of merchant ships, has passed away 
almost as completely as the use of wood, and the staple 
material is now that particular form of steel with which 
the name of the late Sir William Siemens is so intimately 
associated. 

When Bessemer steel was still short of its ‘‘ teens,” 
attempts were made to introduce it, as well as a kind of 

uddled steel and some makes of erncible steel, for ship- 

es. Though several steamers, for special purposes, 
and a few sailing vessels, were built of such materials, 
these steels never came into general favour; perhaps be- 
cause no attempt was made to maintain their uniformity 
and establish their character by systematic testing. The 
defects which crept in in shipbuilding iron, and many of 
the faults attributed to the earlier forms of constructors’ 
steel, might have been remedied if a system of standard 
tests had been rigidly enforced. The lesson ought not to 
be forgotten ; all constructional materials should be sub- 
mitted to practical test, not only to show their fitness for 
the intended purpose, but to insure that such fitness is 
continuously maintained. 

It is worth while to glance at the position of matters 
when present-day steel began to come into use for mer- 
chant shipping. The size of steamers was rapidly increas- 
ing ; the separation of passenger and cargo trades, which 
has now been only partially accomplished, was then barely 
contemplated, so that most of the large passenger steamers 
were considerable cargo carriers, and were of dimensions 
and proportions which severely taxed their structural 
strength ; all known weak and doubtful points in shi 
construction were being assailed by the authorities wit 
remedies, which, however useful in themselves, tended to 
increase weight and enhance cost. To meet these con- 
ditions, the large steam companies and others, to whom 
first rank was more important than first cost, were casting 
about for a high-class material, and extra prices were 
being paid for superior qualities of iron with the quality 
established by actual test. A material, therefore, whic 

romised many virtues, and which offered a premium on 
its adoption by reduced scantlings, was likely, notwith- 
standing its relatively high price, to prove very tempting 
to those who could afford it. The successful use by the 
Admiralty of Siemens-Martin steel led several ship- 
owners to adopt the same material. This increased de- 
mand rapidly improved the means of production, and steel 
of the best quality, thoroughly tested by a responsible 
and independent authority, can now be bought at a 
ae which shipbuilding iron, in the ‘‘iron age,” perhaps 

ardly ever fell to. 

It will be within the knowledge of many here, that 
there was a time when an uneasy feeling existed as to 
the strength of iron vessels, more especially with refer- 
ence to large merchant steamers. It is satisfactory to 
know that this feeling has passed away. This increased 
confidence has grown up concurrently with the advance 
of steel as a shipbuilding material. Is this confidence 
justified ? and if so, is the right ground of it the use of a 
stronger material? or, is it a mere coincidence that ship- 
building as an art and science has made substantial pro- 
gress during the years in which steel has been winning its 
victory over iron? The author believes that increased 
knowledge and experience, and the simultaneous produc- 
tion of a superior material, have each had their part in 
the result, in which all rejoice. 

The most severe influences to which merchant vessels 
afloat are subjected are the complex longitudinal strains 
resulting from pitching and ’scending motions, now on a 
wave crest, now in a wave hollow, now with a deep roll 
to starboard, now to port, and to which it is utterly 
hopeless to attempt to assign quantitative values. It 
has already been su ted that, under these sea strains, 
the ultimate strength of the material hardly comes into 
play, but the proof has not been wanting that riveted 
connections, which, under a steady ashore strain, would 

rmit the solid plate to tear rather than yield, are quite 
inadequate, and have slackened and worked adrift to a 
dangerous extent when subjected to the racking strains of 
tempestuous seas. 


Undoubtedly this is, to a great degree, a question of 





workmanship ; but it cannot fairly be said that ship- 
builders’ riveting is of. indifferent quality, and, indeed, 
evidences of movement have been observed in some cases 
where no expense had been spared to secure the best work- 
manship. Probably neither theory nor experiment can 
determine accurately what is the resistance to slipping 
of a riveted joint ; but there is a solution to the problem 
in carefully collected and carefully collated experience. 
Failure, at any rate, shows what will not do. Su 
under the same conditions, shows what will do; and the 
rule, to err on the safe side, is always a good one. 

In this matter steel has been a nd to the naval 
architect. It was seen very early that, in order to pro-- 
perly utilise the strength of steel, a great increase must be’ 
made in the rivet power of butt fastenings. By the 
modern revival of the use of lapped butts, vastly im- 
proved fastenings have m economically secured ; and 
where hydraulic riveting is practicable little is left to be 
desired. In shell plating hand riveting still rules ; and 
here the use of steel has had a markedly beneficial result. 
Even in the largest steel ships, the very thick plates re- 
quired for iron vessels only occur in places where there 
is very little ‘‘shape.” The platers’ work, therefore, can 
always be finished for the riveters in such a manner that 

and sound riveting is always possible; and the 
indliness of the material permits of better closing up, 
without any fear of cracked holes. 

In his lucid Manual of Naval Architecture, the chair- 
man of this section, Sir William H. White, has given an 
extreme diagram, illustrating the transverse racking 
strains to which vessels may be subject. The very ex- 
travagance of the — is its value, and it is worthy 
of thoughtful study. The tendency depicted undoubtedly 
exists, and the author of this note has not infrequently 
met with practical evidence of it. 

During recent years vessels have been built having a 
flat floor, low bilge, and long, deep, flat side, with a 
large clear hold for carrying cargo in bulk. To avoid 
hold obstruction, the framing has been massed in rigid, 
transverse girder frames at more or less wide intervals. 
In some such cases the transverse racking has proved too 
much for the riveting attachment of shell plating to these 
unyielding frames, and troublesome leakage round the 
bilge has resulted. In these cases the high quality of 
steel plating will probably have very little y woes cial 
effect, and the reduction in its scantling may be —. 
There are, no doubt, several possible remedies ; but the 
evil has certainly existed. 

Steel ships have gone ashore and remained intact long 
enough to permit of salvage operations being successfully 
completed under conditions won iron vessels would pro- 
bably have gone to pieces. Again, a material which will 
crumple into fantastically distorted form, without frac- 
ture, has undoubtedly much to recommend it from an 
underwriter’s point of view. 3 

Ships which, like some wooden ships, are constantly 
racking themselves to pieces in their ordinary work, and 
which call for frequent expenditure on repairs to maintain 
them in decent working condition, can hardly be said to be 
durable; but the author believes he has shown that, 
through numerous causes, modern steel ships are to the 
full as durable, from this point of view, as any of their 
predecessors. It cannot, however, be denied that corro- 
sive action is more rapid on steel than it is upon iron ; 
but if the steel surfaces are hermetically sealed by good 
paint of a permanent character, steel may be made as 
durable as iron: Still, the best of paints will perish and 
fail in their duty if not pesca ma renewed. Parts of 
the surfaces, both external and internal, are liable to 
mechanical abrasion, and a considerable interval may 
elapse before they can be recoated, or the opportunity, 
when it occurs, may be neglected. Under these con- 
ditions steel may be rapidly depreciated, but with care 
this may be avoided. 

Coal bunkers and double bottoms under boilers are an 
exception to this rule. They are practically inaccessible 
for frequent and efficient painting. Moisture and a high 
temperature make the waste very rapid. For bunkers 
the author has found nothing better, when properl 
end, than one of the bituminous compositions of ‘whic 
there are so many in the market. For double bottoms 
under boilers, perhaps the wisest course is to-boldly and 
liberally increase the thicknesses and wait the result; 
making provision that when the inevitable has to be 
faced, it shall involve the least possible disturbance to 
effect renewals. 

New and improved types of cargo vessels are so con- 
stantly being devised that such ships grow out of date 
before they are worn out; and a question arises, in this 
connection, as to how far there is true economy in 
maintaining a steamer in a better condition than one of 
efficiency and undoubted seaworthiness. 

here are indications of a new transition to nickel steel, 
or some other steel alloy. The author hopes that if such 
a change should come, it will be accorded an unprejudiced 
welcome; but that its advent will be safeguarded with 
those cautions and well-considered provisos which have 
made Siemens- Martin steel the success it is. 








Butuwayo.—Railway communication is expected to be 
extended to Buluwayo by October. The time occupied 
by a journey from Cape Town to Buluwayo will then be 
reduced to about 80 hours. The Cape Government will 
work the line. a 


Batpwin Locomorives.—The Baldwin Locomotive 
Works have recently completed certain Russian, Japanese, 
and Brazilian contracts. The works are now eng 
upon 25 locomotives for the Baltimore and Ohio ‘Railroad 

mpany, and six for the Cape Government. The works 
rg = fewer orders on hand than in the summer 
re) i, 
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Comritep By .W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings is stated 

in each case ;* where none are mentioned, the Specification is 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

y ifications may be obtained at the Patent O, Sale 


Cc of Speci, 
Bonk. 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. : 
The date of advertisement of the nce of a@ complete 
ification is, in each case, given after abstract, unless the 


atent has been sealed, when the date of sealing is given. 
my ose may at any time within two months from the date of 
the advertisement of the nce of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


10,126... W. Jordan, London. (The Morley Acetylene 
Gas Company, Wheeling, West Virginia, U.S.A.) Gas Gene- 
rators. [7 Figs.) May 12, 1896.—The carbide is placed in the 
generating chamber 2, and the latter is inserted in the reservoir 3 
with its conduit 5 surrounding the pipe 10, and water is admitted 
to the reservoir to the level of the overflow pipe 23: The conduit 5 
being constantly open, the water rises therein to the outlets 6, 7, 
8, and 9 and issuing from the latter drops upon the carbide and 
the generation of gas begins. As the pressure of the gas incteases 
in the chamber 2, it depresses the column of water (in: the con- 
duit 5) below the outlets successively, thereby decreasing the 
water supply, and causing it to cease. when it passes the level of 
the lowest outlet 6. The gas being admitted to the gasholder, the 
movement of the latter successively raises the weights, and ‘the 
augmented pressure produced by the several weights operates to 
depress the column of water successively below the corresponding 
outlets 6, 7, 8,9. The holder 13 raises the weights by elevating 
the head 17, while the holder 24 lifts the weights 32 by means of 
their connecting chains. If the valve 15 in service pipe 16 be 
opened and the burner or burners supplied by said pipe be lighted 
the consequent reduction of the gas pressure in the holder and 





generating chamber 2 causes the lowest weight to be deposited 
upon its suptert, and also permits the water in the conduit 5 to 
rise to the level of the lowest outlet 6. A 'fresh supply of water is 
thus introduced to the chamber, and dropping upon the'carbide 
again generates the gas, increasing the pressure until, it again 
depresses the level of the water in conduit 5 below the outlet 6. 
The form of the apparatus shown in Fig. 2 differs from that shown 
in Fig. 1 chiefly in the forms of the gasholders, the means of 
raising the weights to inerease the pressure gradually, and in the 
provision, in the holder 24, of an escape pipe 30 passed through 
the bottom of the receptacle 25 nearly to the upper end thereof, 
with a pipe 31 extended from the top of holder 24 downward over 
pipe 30. Whenever the holder lifts the lower end of the pipe 31 
above the level of the water in the receptacle 25, the excess of gas 
which raised it to such height escapes through the pipe 31 to the 
mouth of pipe 30, and through the latter to an escape flue or any 
desired point ; thus preventing any danger from an accidental 
over-production of gas. In both forms the regulation of the 
amount of gas generated by the amount of gas consumed is secured 
by the direct action of the gas pressure itself upon the column of 
water fed to the generating chamber, and without the use of valves 
or other similar governing agents. (Accepted May 5, 1897). 


LIFTING AND HAULING APPLIANCES. 


10,952. A. B. Brown, aber. Steam Winches 
for Working Derricks, &c. [3 Figs.) May 21, 1896.—In 
the improved apparatus there are two winding drums, A and B, 
which are above the motor machinery, and on a horizontal shaft 



































C, carried in bearing standards D, one drum B being fixed 
and the other drum A loose on the shaft. The drums A and B 
are turned independently of each other by means of large worm- 
wheels F and G, which are within a casing H, extending up from 





the middle part of the motor machinery. The motor machinery 


is within a base frame J and comprises two separate engines, 
which are duplicates of each other, and have horizontal cylinders 
K and L placed opposite each other at the ends of the frame. The 
cylinders K, L act on cranks K 1, L 1 at the ends of transverse 
horizontal shafts K 2, L 2, having on them worms K 3, L 3 gear- 
ing with the large wormwheels F, G of the winding drums A, B to 
be driven by them. The distribution valves are of the piston class, 
and reversing is effected by means of a controlling valve R for 
each pair of cylinders, having springs S which move either valve 
to its middle or neutral position whenever a hand lever T for 
acting on it is let go. Mechanism for automatically preventing 
the derrick from being topped too high, or from being slewed too 
far outboard, consists of a screw spindle V moved on end by an 
internally screwed wormwheel piece V 1 turned by a worm V2 on 
the crankshaft K 2 of the topping engine. The spindle V has on 
it a projection V 3 at its outer end which acts on catches V 4 on a 
link V5 connected toa bellcrank V6 on a vertical shaft V7 
operating by a lever V 8 the controlling valve R. The bellcrank 

6 is also connected to the starting lever T. During a movement 
of the topping engine, before the derrick is topped above or slewed 
outboard beyond a predetermined ag the spindle V acts on one 
or other of the catches V 4 on the link V 5, which, acting on the 
controlling valve R, causes that valve to shut off steam at the 
proper time. The base frame J is a water-tight box provided with 
a tightly fitting cover J2. The working parts are thus encased so 
as to allow of copious lubrication, which is effected by means of an 
oil cylinder or tank W, constantly replenished from the bottom of 
the box by valveless pumps W 1, worked through bellcranks W 2 
and links W 3 from the eccentric straps W 4 of the engines. Only 
two hand levers T are required, and there is no link motion or 
other complex valve gear. (Accepted May 5, 1897). 


PUMPS. 


11,656. F. lgmgiongh, Glen Ridge, New Jersey, 
SA, and F. T. London. Pumps, 
Compresso: Water Meters, Steam and other 
es or Motors. [13 Figs.] May 28, 1896.—a, b are the 
two valve pistons, the outer one a of which is fitted to slide in the 
interior of the cylinder c, the latter being indicated only by its in- 
terior walls provided with a suitable = or opening cl. Only the 
ends of the piston a are made to fit the cylinder c, and an annular 
recess al of length equal to about the throw of the crank plus the 
port opening, is provided around its periphery and leads to a 
number of ports a2 which open into the interior of said piston a. 
The rear end of the piston a, containing the ports a2, is of annular 
form, and the inner piston: fits and works within the same, the 
end area of both pistons being alike for the ee of equalisin, 
the strains on their common connecting-rod. e inner piston 
is provided with a number of port openings 6! corresponding with 
the ports a? in the outer piston a. e end of the connecting-rod 
d attached to the pistons is of T-form and provided with two 
eyes. It is connected by a pin e in one of the said eyes to the 
outer piston a, and by a pin f in the other eye to a forked link g, 
which latter is also pin-jointed at h to the lug 7 secured to the 
central piston 6. The other end of the connecting-rod d is con- 
nected with the crankpink! of the crank of the driving shaft & in 
any suitable manner. The crank rotates in the direction of the 
arrow. In moving the piston and crank from the ‘initial position 





shown at Fig. 1 to that represented at Fig. 2, or half-stroke, a 
partial vacuum has been formed between the pistons and the 
closed end of the cylinder which, through the simultaneous open- 
ing of ports b! into the central or crank chamber, causes a suction 
action and enables water from the latter to pass through the ports 
b! into the space behind the pistons. When the crank arrives at 
the dead centre on the outstroke, the central piston b has moved 
relatively to the outer piston @ so as to interrupt communication 
between the ports b! and the central chamber; and on the instroke 
they are ually moved into the position shown at Fig. 3 and 
thereby open communication between the ports a2, bl and the 

rt cl in the cylinder c, that is, between the water chamber 

hind the — and the discharge opening in the cylinder. 
In steam and other engines or motors, as well as in a water meter, 
the action and the movements will be reversed, and in these 
latter cases Fig. 3 would represent the outstroke and the motor 
fluid would enter through the port c! in the cylinder and through 
the open ports a2, b1 behind the pistons a and 6. The latter 
under the influence of the pressure exerted by the motor fluid are 
driven outwards and by their combined action on the connecting- 
rod d compel the crank and driving shaft k to rotate. The im- 
pulse takes place during the outstroke only, and exhaust during 
the return stroke of the pistons. When it is desired to obtain a 
cut-off at any point before the end of the outstroke of the pistons 
the rear part of the outer piston a is age over the ports a? 
to the required length as indicated by broken lines a*, Fig. 2. 
(Accepted May 5, 1897). 


11,858. J. C. Me 


eather, London. Portable 
Electrically Driven 


ps. [1 Fig.) June 1, 1896.—The 
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object of this invention is to construct a small domestic pumping 
engine for fire-extinguishing or other purposes, driven by an 





electromotor which can take its motive power from electric wires 
fitted to the house for electric lighting or other purposes. The 
pump, preferably of the rotary type, is geared in a suitable 
manner with an electromotor, and both are attached to a portable 
cistern containing a supply of water. A quantity of electric 
wire can be carried ona revolving reel attached to the cistern, so 
that connection may be made to switches on the permanent wires 
at fixed points and the pump may be transported to the scene of 
operations. If —_ a quantity of hose may be carried on 
the cistern and the pump connected close to the permanent 
switches, the hose being carried out as far as may be desired. A 
switch may be attached to the pump for controlling it when at a 
distance from the main switches, In the event of the electro- 
motor failing to act, the pump is arranged so that it can be 
operated effectually by hand. In the figure, A is the pump, B 
is the motor, C and D are the toothed wheels for gearing them 
together ; if desired they can be connected by wormwheel gearing. 
E is the cistern from which the pump A takes its supply, 
mounted on wheels F and G are the handles for wheeling the 
same. K is the delivery hose. L is the reel for carrying the 
electric wire. M and N is the wall plug for connecting the wire 
to the electric main O. P is the permanent switch. In the event 
of the electromotor failing to act, the toothed wheel C is thrown 
out of gear and a winch handle attached to the wheel D to enable 
the pump to be worked by hand. (Accepted May 5, 1897). 


VEHICLES. 


9607. J. H. Annandale, Polton, Midlothian. 
Means for Preventing or Lessening Transmission 
of Vibration in Railway Ca: es or other Ve- 
hicles. [8 Figs.) May 6, 1896.—In applying the invention to 
a railway carriage or other vehicle as indicated by the figures, the 
carriage body A, instead of being supported directly on the under 
framing B or on pads or blocks thereon, is carried by flexible bands 
or straps C of metal or other material (one or more at each side of 
the carriage) stretched over or otherwise interposed between 
alternately set pads, cushions, or springs D on the under framing 
or truck, and similar pads, cushions, or springs D! on the under 
side of the carriage body A. The lower pads or — D are con- 
veniently carried by an angle-iron bar F attached to each side of 
the truck and underframe. The pads or springs D, D' are spaced 
at suitable intervals apart, so as to permit of slight sagging or 
flexure of the bands C under pressure ; and those D! on the upper 
frame A are placed midway, or nearly so, between those D on the 
under framing B, so that the weight of the carriage holds the 
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bands in tension. The band on each side may be made of a single 
continuous length, or, as shown, it may be cc d ofa b 
of shorter lengths attached to bracket-pieces G@ secured on the 
side of the truck. The bands C yield under any sharp shocks com- 
municated to the bogie, truck, or underframe B in running, and 
the springs D, D1, or the edges of the ‘pads when such are used, 
may also give way, so that vibration of the carriage body is in 
large measure prevented. Longitudinal and transverse shocks 
me A be prevented by carrying down the sides of the carriage 
ly or extending upwards the underframe and interposing alter- 
nately set pads, cushions, or springs with a band or bands stretched 
over them in like manner. When the invention is applied to a 
bogie carriage, the flexible band C is attached to and stretched 
— a bent a = bar aka on the — at each = of 
e carriage, the lower is or springs ing inte be- 
tween this bar and the band C, whilst the upper 8 <o.spuiigs 
D! are placed between the band and an angle-iron bar or beam on 
the truck supporting the carriage body. (Accepted May 5, 1897). 


11,049, The Rt. Hon. D. M. B. H. Cochrane, Earl of 
Dundonald, London. Horse Traction arrangements 
for Vehicles. [10 Figs.] May 21, 1896.—This invention has 
for its object to enable a horse or horses to be easily and rapidly 
attached to or detached from a vehicle such as a fire engine. As 
shown in Fig. 1, the horse is harnessed and provided with a saddle 
for a rider ; the shafts A are therefore made short so as not to 
interfere with the rider’s limbs, each shaft having its end loosely 
held in a pocket a formed on an adjustable flap a! attached to the 


saddle. The shaft is also freely connected at a2 to straps a3 and 
a4 extending “aeeves round the breast and the hind quarters 
of the horse. T' 


e shafts are ——T made of steel tube bent 
to J form, and they are carried by the pockets @ and suitable 
straps a5. When there is no rider the shafts may extend forward 
and be supported from the saddle in the usual way, being 
attached by traces either to the breast band a or to acollar. In 
any case the shafts are supported at such a height that a socket 
provided on their :ear bend A! can be entered by an arm B which 
— from the front of the vehicle. Referring now to Figs. 2 
5, on the bend A! of the shafts A is fixed a bracket C within an 
eye of which is pivoted so as to lie free to swivel a trumpet-mouthed 
socket c, Within the bracket C there is an arch guide cl, concen- 
tric with the ag of the socket c, and in the centre of the circle c! 
there is a hole c? of a segmental form, its lower part coinciding 
witha round hole in the middle of the shaft bend Al. The arm 
Bis tubular and has lateral slots, in each of which is pivoted a 
wl 6 which are urged outwards by springs as far as — 

y stops on the pawis. There is also within the arm Ba bolt bl 
which is slotted to admit the pawls and their springs, and is urged 
forwards by a helical spring b?.. The front part of the boit is 
round to enter the hole in A!, and immediately behind this round 
part is a 68 which, as shown in Fig. 3, can move partly 
round within the segmental hole c?. For attaching the vehicle 
to the shafts the end of the arm Bis inserted in the socket c, which 
being swivelled can present itself to receive the arm as it is in- 
serted, even when the arm B is at a considerable obliquity to the 
centre line of the shafts. As the arm B is inserted the pawls b are 
P inwards until the arm is so farinserted that they spring 
out and hold it. The end of the bolt b’, if it does not happen to 
be in line with the centre of the shaft bend A!, comes against the 
arch c! and is pressed inwards, until, on the traction bringing it 
into line with the centre line of the shafts, the end of the bolt b! 
enters the hole c? and the farther hole in Al. As the projection 53 
can move to and fro within the segmental hole c?, the vehicle is 
permituved to rock to a certain extent laterally. In order to detach 
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the shafts from the 
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vehicle the pawls 6 are pushed in by hand, the 
shafts being thus rel d. Theb t C1 (Fig. 1) has a hole to 
receive a pin 4 yee down from the arm B. In a slot of the 


pin D is pivoted a spring pawl d which yields while the pin is 




















being inserted in the hole of C! if the arm is not in line with the 
centre line of the shafts, but on its being brought into line it 
springs out into a notch d' formed in the upper part of the hole. 
After the pin is introduced into the hole in C! a key d? is inserted 
in a slot in D to prevent its withdrawal. (Accepted May 5, 1897). 


11,341. C. A. Faure, Paris. Steering Mechanism of 
Motor Road Vehicles. [4 Figs.) May 23, 1896.—-A are the 
steering wheels, in the hub of each of which is contained a disc D 
mounted, and capable of turning, on a pin B fixed to the end of 
the axle C. The periphery of each of the discs D and the interior 
of each of the hubs @ are preferably formed with as 

rooves d, a! respectively, and antifriction balls ¢ are mount 
in the said grooves. The hub a is preferably provided with an 
adjustable ring a2 which is screwed into the said hub, and by it 
the ball bearings can be tightened or loosened ; by removing the 
ring a? from the hub a the balls can be removed or placed in 

sition. If desired the ring a? may be dispensed with, and the 
alls be placed in the grooves d, a! through an opening formed 
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in the hub a, the said opening roy | normally closed by a plug. 
Each of the discs D is preferably formed in two parts for con- 
venience of placing it upon the pivot pin B, these two parts being 
fitted together in correct position conveniently by means of 
dowel pins d!. The steering motion can be conveyed to the 
wheels A by any suitable means, such as by means of arms d? 
secured to the discs D, and connected by rods F and a lever F! to 
a pedal or hand lever or other operating device. When the steer- 
ing mechanism is operated, the discs D, upon which the wheels A 
freely rotate, are correspondingly deflected by turning on the pins 
B so as to cause the peripheries of the said wheels to turn on a 
int on the road as a pivot, and assume the positions necessary 
a travelling in the desired direction. (Accepted May 5, 1897). 


12,564. I. Davis, Melbourne, Victoria, Australia. 
Metallic Wheels. (7 Figs.) June 8, 1896.—Referring to 
Fig. 1, 1 is the axle-box divided longitudinally into two parts 
that are held in position in the longitudinally divided hub 2 by 
small lugs on the former entering corresponding recesses in the 
latter, each end of the axle-box being coned as shown, and resting 
against similarly shaped bearings formed respectively in the hub 2 
and a cap 3 screwed into the outer end of the hub. The exterior 
of the axle-box 1 and the interior of the hub 2 between the said 
coned ends, are so relatively shaped as to form between them, 
when together, a space in which is placed a divided tube or 
sleeve 4 made of suitable material for the purpose of preventing 
escape of lubricant from the divided axle-box. The bearing sur- 
faces within the axle-box are lubricated by means of lubricant ad- 
mitted from a dust-proof lubricator 2d passing through the hub 
2, sleeve 4, and axle-box 1. 2b is aring of material such as leather 
let into an annular recess in one end of the hub 2 so as to sur- 
round the end of the wheel axle A to which the wheel is fitted 
and prevent entry of dust to the axle-box bearing at this point, 
the screw cap 3 serving to effectually exclude dust at the other 
end of the bearing. 2c are lengths of leather, cord, or the 
like placed in recesses in the adjacent longitudinal edges 
of the two sections of the hub to prevent the passage of 


dust to and the escape of lubricant from the bearing at these 
parts. Near each end of and at the exterior of the hub 2 there 
is provided a flange 5 which has formed therein a number of 
semicircular recesses 6, which are adapted to receive and retain 
the inner enlarged ends 7a of the tubular spokes 7, of which there 
are two annular series arranged at an angle to each other, so as 
to connect the rim to the hub near the ends thereof. 5a are re- 
movable rings or annular flanges furnished with a number of semi- 
circular recesses corresponding to those in the adjacent flanges 5, 
and adapted to fit the spoke ends 7a and inclose and hold them in 
place. h enlarged inner spoke end 7a is made solid and 
arranged to bear in an outward radial direction directly against 
the pair of flanges 5, 5a between which it passes, and in an in- 
ward direction against an elastic bearing arranged between it and 
the wheel hub. h bearing consists of a disc or block 8 of hard 
india-rubber, compressed cork, or like material located in the cor- 
responding recess 6 between the flanges. The elastic bearings for 
the inner enlarged ends 7a of the spokes 7 may be variously 


modified. In Fig. 2 the elastic bearings consist of coiled metal 
springs 8b, each surrounding a cylindrical block 8 of india-rubber 
or like elastic or yielding material. The outer or rim end of each 
spoke 7 has a solid collar 7b formed thereon, and such end is fitted 
into a socket 10, which is riveted or otherwise secured to the 
metal wheel rim 11, Each socket 10 is furnished with an internal 
screw thread to receive a tubular nut 12, which is fitted on the 
spoke before the collar 7) is formed thereon, and which fixes the 
latter in place. Between the outer end of each spoke and the 
bottom or closed end of each socket is a washer 13 of an elastic 
material to serve as an outer cushion for the spoke end. The 
wheel rim 11 is preferably made of channel section, and may be 
built up in segments or sections, or may be made as a divided 
ring with its ends connec together, or as an endless ring as 
may be desired. Inthe channel 1la@ of the rim and under the 
tyre 14 is placed a packing 15 of material such as cork, ‘in order to 
form a yielding bed or cushion for the tyre and relieve it of 
any jarring action. (Accepted May 5, 1897). 


11,058. E. J. Clubbe, A. W. Southey, and the Elec- 
tric Motive Power Company, Limi London. Im- 
rovements in Motor Cars; Applicable also to 
unches. [7 Figs.) May 21, 1896.—1 is the oil or other in- 
ternal combustion engine driving by means of its connecting-rod 
the crankshaft 2, which drives through the medium of suitable 
change gear 3 the axle 4 on which are mounted the driving road 
wheels 5, 5 of the car. (In the case of a launch, 4 would A the 
propeller shaft or paddle-wheel shaft, and 5, 5 would represent 
the screw propeller or the paddle-wheels.) 6 is a shunt-wouud 
dynamo electric machine capable of generating current when 
driven by means of belt 7 from the crankshaft 2, and of workin 
as a motor to drive the crankshaft 2 through the said geating ¢ 
when supplied with current from an electric secondary or storage 
battery 8. 9 is a switch adapted to establish the proper electrical 
connections between the storage battery 8 and the dynamo 6 in 
such a manner as to enable the latter to work as a motor to drive 
the crankshaft 2; and also when desired to reverse or interchange 
the electrical connections or terminals of the dynamo 6 so as to 
allow the latter when driven mechanically from the crankshaft 2 
to act as a generator of current to charge the storage battery 8. 
In the arrangement shown, the requisite operation of the switch 
9 is effected automatically by means of a centrifugal governor 10 
mounted on the crankshaft 2. The switch 9 (Figs. 2 and 3) con- 
sists of four mercury contacts 11, 11a and 12, 12a arranged at the 
corners of a non-conducting base-plate 13. Each contact com- 
prises a terminal 14 connected by a wire 15 with mercury 16 con- 
tained in a copper cup 17 lined with ebonite 18, which is bored to 
allow of a copper rod 19 moving freely into and out of the mercury 





16. A lever 23 fixed on the axle 21 is connected by a rod 24 to an 
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The mercury contacts 11 and 12a are electrically connected by 
wires respectively to one brush of the commutator of the dynamo 
6 ; and the mercury contacts 1la@ and 12 are electrically connected 
by wires respectively tothe other commutator brush. The beams 
20 and 20a are electrically connected by wires with the negative 
and positive poles respectively of the “ge battery 8 The 
working of the apparatus is as follows: The oil motor 1 being at 
rest, the sliding collar of the governor 10 will be in its innermost 
or lowest position, and consequently the switch beams 20, 20a will 
be tilted over to the = to an extent sufficient to cause contact 
between the copper rods 19 and the mercury 16 of the contact 
11, lla. In this position the electrical connections are such that 
on the battery circuit being closed, current will flow from the 
battery 8 to the dynamo 6, which will then act as a motor to drive 
the crankshaft 2, and thus start the oil motor1. When the latter 
is well started it is coupled to the driving wheels of the car to 
propel the same, and when a suitable speed is reached the sliding 
collar of the governor 10 will have moved to about midway of its 
travel, so that the beams 20, 20a of the switch are moved into 
their normal position, in which the copper rods on both sides of 
the switch are raised out of the mercury in their respective cups. 
Electrical connection between the battery 8 and the dynamo 6 is 
hereby broken, and the latter being thus cut out of circuit, the oil 
motor 1 alone now propels the car. On the speed of the oil motor 
or of the car axle increasing beyond a nipsenommng normal 
limit, such as when descending hills, &c., the governor 10 acts to 
= the switch 20, 20a over into the position in which they are 

lepressed into the mercury cups 12, 12a and lifted out of the mer- 








cury cups 11, lla. The dynamo will now be driven by the crank- 


arm 25 fixed to the sliding collar of the centrifugal governor 10. 


shaft 2, and thus generate current which is led to recharge the 
storage battery 8. (Accepted May 12, 1897). 


MISCELLANEOUS. 
10,433. E. Hunt, Glasgow. Apparatus for Pro- 
ress! and Exhausting Fluids 


polling, Comp : by 
uids, [17 Figs.] May 15, 1896.—In the arrangement shown 
here, a motor fluid inlet piece A, and a second fluid inlet piece 
B, are fixed to opposite tale of a central piece C in which last are 
formed directing es D,E for the motor fluid and second 
fluid respectively. On the central piece C there is fitted to rotate 
freely a ‘‘ rotator” F in the form of a disc made with volute-like 
curved passages G. There are two diametrically opposite direct- 
ing passages D for the motor fluid, and two E for the second 
fluid; there may, however, be more than two of each set of 
passages, other parts, such as the ‘‘rotator” passages G, being 





modified to correspond. The ‘‘rotator” F is shown made with eight 
passages G, but the number of these passages may be varied in 
different cases provided that a passage G never communicates at 
the same time with a motor fluid directing ge D, and a 
second fluid sas. FF prog 7 E. To diminish friction, the 
“rotator” F is suppo on antifriction balls H, and a check valve 
J is fitted in the second fluid inlet pipe B. The motor fluid enter- 
ing any ge G of the “‘ rotator” F, makes the “‘ rotator” rotate 
by the action of the fluid on the curved passages ; and in rotating 
the ‘‘ rotator” causes each e G to alternately communicate 
with . ~-— fluid inlet and a second fluid inlet. (Accepted May 
5, 1897). 

11,639. J. N. Maskelyne, London. Apparatus for 
Securing or Exhibiting in Series Records of Suc- 
cessive Phases of Movement. [4 Figs.] May 28, 1896.— 
The object of this invention is to provide a simple apparatus by 
which “ moving pictures” may be more satisfactorily produced or 
exhibited. The papers. which are photographic, are taken on a 
continuous film F as usual, and the film is carried by a pair of 
drums E, E!, to which continuous rotary motion is given in any 
convenient manner, so that the movement of the film is continuous 
and not intermittent as heretofore. This film F is caused to pass 
in front of another drum L, which is geared with the film drums, 
so as tomove with them. This drum consists of a series of con- 
cave lenses L! which are fixed edge to edge in a suitable frame 
provided with means by which rotary motion may be communi- 
cated thereto. Inside the drum L are placed two stationary lenses 
M in the line of the optical axis, the curvature of one or both of 
these lenses corresponding to that of the lenses on the drum L. 
On the outside of the lens drum L is the projecting lens or objec- 

















tive, while the source of light B and the condenser C are behind 
the film. Each successive picture on the film F in passing across 
the field of view coincides with one of the lenses on the drum L. 
The light passes through the picture on the film, thence through 
the corresponding lens nearest to it on the drum, the two fixed 
lenses and the corresponding lens on the other side of the drum, 
and then through the objective, reproducing the picture on the 
screen. When any particular picture is central with the optical 
axis the faces of the various lenses will be parallel and act as a 
piece of plain glass or a simple lens, and the light suffers no de- 
viation from its course. As the parts move, the refracting surfaces 
change position, and the deviation thus introduced precisely com- 
pensates for the movement of the picture, and causes its image to 
remain stationary upon the screen. The above describes a pro- 
a instrument, but obviously the converse may be used as a 
recording instrument, that is to say, the apparatus which ex- 
hibits pictures when used as a lantern, may be employed to take 
pictures when used as a camera. (Accepted May 5, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United 8 may be 
porary gratis, at the offices of ENGINEERING, 35 and 36, ° 
s‘ree’, Stranc, 
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HENRY BERRY & CO. 


CROYDON WORKS, LEEDS, ENGLAND. 


MAKERS OF 


BERR Ys 


PATENT 


HYDRAULIC 
VALVES 


WHICH ARE FAR 
SUPERIOR 
TO ANY OTHER. 














Copyright 





ae 


2-in. Double Working Valve, Forged Steel, for 


2-in. Double Working Valve, Phosphor 
Bronze, for 1500 Ib. per square inch. 2} tons per square inch. 


ANY VALVE ANY VALVE . 
SENT ON SENT ON 
APPROVAL. APPROVAL. 





4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 3 tons per square inch. 





When sending enquiries please state bore, working 





pressure, single or double working, whether for 





a two or more pressures, and give full particulars of 
1}-in. Lever Stop Valve. 
1500 Ib. per square inch. 


1-in. Double Pressure Single 


requirements, or quotation cannot be given. Working Valve, for 1000 Ib. and 
2 tons per square inch. 1” 
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RoBANRT BOWLE! & SOnNn’s 


stone Breakers & Ore Crushers. AIR PUMP VENTILATOR, 


= H-MARSDEN” IS ~ 
SS ae 2 50 PHR OENT. RHDUOTION IN PRIOH. 
— THE RESULT OF THIRTY YEARS EXPERIENCE. ——— Cheapest and most powerful Exhaust Ventilator in existence. Continuous 


H. R. MARSDEN, Soho Foundry, LEEDS. in action, and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship. 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. M4, Holbom Visduet, LONDON ; 110, Pobre ee 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. = 


ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 2082 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, me tg 


EMERY WHEELS. 
































In the Press, probably the 
Ve most helpful work ever pub- 





P lished. Copies free to buyers 





- of machinery and advertisers 
in “ Engineering.” 
PRICH LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL C8, Mill, Bradford MANOHESTER, 
FASTER g JOHN FLETCHER & SONS, 


2a onvenr “Me (WILLIAM FLETCHER, Sole Proprietor. 


aS) 
S MACHINE MADE (iy Telegrams: “WHEELS, MANCHESTER.’ Telephone : No, 2084. 


lm WHEELS &c PATENT 


aa MACHINE-MADE 


\ 


i ‘ Wo ) TELEGRAMS oe” oh oN 
— re i tye 448: F* } 
=] ~ } MANCHESTERE 


IN IRON OR STEEL. 
FINISHED MORTICE WHEELS A SPECIALITY. 


, WriuraM Fuiercner’s Patent Machine-Moulded Tooth Wheel, Fly 

se EAG aa FOUNDRY- Wheel, Rope Pulley, and Belt and Strap Pulley Castings, and Mill 

. Gearing of any required dimensions, which can be supplied Bored and 

a SALFORD Turned. By WILLIAM FLETCHER'S Patentep Ixventionsthe fol- 

> J lowing advantages are attained : GREATER ACCURACY, GREATER 

a ON MANCHESTER DESPATCH, GREATER ECONOMY IN PRODUCTION. 

~~ . AS Serena TO THE ADMIRALTY. 

And the most eminent Engineering firms in the World. 2165 


EAGLE FOUNDRY, SALFORD, MANCHESTER | 





Write for 
a Copy to— 












Es 
— Rrra gst 
me 


CONVEYOR CO., Ltd., 


Smethwick, Birmingham. 1852 

















D. P. & Co. are Makers of High-class Cornish, 

Lancashire, ‘‘Essex,” Vertical, Locomotive, 

““Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


D. P. & Co.’s “ Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 


MILLS & FACTORIES, &c., 
WitTH GREAT SUCCESS. 


EEO 


Johannesburg Address: DAVEY, PAXMAN & CO., P.O. Box 2037, 
23 & 24, Steytler’s Buildings, Johannesburg, South Africa. 





Boilers made up to 200 lb. working pressure. 


ALL RIVET HOLES DRILLED. 
CATALOGUES, PRICE LISTS, ESTIMATES, &c., POST puxz. y 


‘TELEGRAPHIC ADDRESS—“PAXMAN, coLcnEsTER.” —_PAKMAN'S PATENT “ECONOMIC” BOILER, London Office: 78, Queen Victoria St., E.C. 


REF RIGHRATIN Cc 


iCE-MAKING MACHINERY 


= OVER 3100 MACHINES SOLD. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd. 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. — 





































London Office— TELEPHONE No. 750. 
ie] © = - | ore) 8 
se HADF ELD’ S en — we 
— : 4th July, 189i. 









STEEL FOUNDRY CO., LD. \ 4 
q 4 Dear Sirs, 


WHEELS AND Aono 


HAMMERS, SHOVELS, j as \s Hadfield ip the year 1874 since which 


year the wheels have constantly been at 


= MINING DRILL STEEL. — & . work. The wheels are taken from the 
% ; 


° first wagon with steel wheels sent into 
Tool Steel, Steel Forgings, 


Referring to yours of the 


25th April, we are sending on a pair of 






the shop for repairs since receiving 





your letter. 
Yours truly, 


Sd. John CHALLINOR & CO. LTD. 


Messrs. Hadfield's Stee! 


Hecla Works, 
Foundry Co Ltd 


— — So ie Hecla Works \ a Hadfield, Sheffield. ” 
S H E F FI E LD © 1873 — ghaegam Telegrams) «Requisition, London.” 
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to 31 ft. in height, and vary from the oon pole 
for supporting a single arc lamp to the heaviest 
EXHIBITION. dunks onalas eamanes pole, and completely fitted. 

(Continued from page 824 of vol. xiii.) A number, moreover, are displayed on racks with 

In our last notice of the exhibit of Mr. Black- their tops, joints, rings, and bases in place, while 
well we described the insulators and line material along the walls are hung a large number of photo- 
for electric tramway installations, and the various | graphs illustrating the poles supplied by Mr. Black- 
forms of rail bonds and methods adopted by Mr. | well to the Dublin, Clontarf, North Staffordshire, 


THE BRUSSELS INTERNATIONAL 


of which embraces the pole, and the upper em- 
braces the arm, while Figs. 6 and 7 show a cross-arm 
for carrying six insulators, which can be clamped to 
the pole at any convenient height above the ground. 

The central portion of Mr. Blackwell’s exhibit is 
occupied by two complete four-wheel motor trucks 
of patterns known as the ‘‘Standard” and the 
‘*Extra Long,” such as would be used in the con- 
struction of ordinary motor cars, while a ‘‘Trailer” 









Blackwell for rendering the electric conductivity of | lex i 
the permanent way perfect. In the present notice | Blackwell’s exhibit, whereby the trolley-wire can 


truck for a car which is to be drawn by being 
coupled to a motor car, and an eight-wheel or 
double - cushioned swivel motor truck also form 
part of the exhibit. All these trucks are con- 
structed under the ‘‘ Peckham” cantilever patents 






























































Coventry, Bristol, Dover, Isle of | and represent the latest developments in running 
Man, Guernsey, Cape Town, Port) gear for electric traction. The trucks shown at 
Elizabeth, Brisbane, Cairo, Liége,| Brussels are especially interesting from the 
and other electric tramway instal-| fact that both the Thomson-Houston General 
Electric and the Westinghouse standard single re- 

These poles are all made up of| duction tramway motors are shown mounted on 
from two to four sections of steel| the truck and ready for use. Mr. Blackwell shows 
tubes welded together by a special | five trucks and trailers ; two of the former form a 
form of connection known as the! pair of bogie trucks, which, when coupled together, 
‘“*S. S. S. joint,” by which great | form one swivel truck. An examination of these 
rigidity is secured, and the pole so | trucks will show the very great mechanical improve- 
constructed becomes practically one | ments which have been made in electric traction 
continuous tube. The tops of the| since electricity was first applied to road cars, for 
poles, whether for supporting trolley | just as the early railway carriages took their form, 
wires or electric lamps, are of light | and even their decoration, from the stage coaches 
and graceful designs, four of which| which they superseded, so were the early motor 
we illustrate in Figs. 1 to 4. Fig. 5| cars designed on the lines of the older horse cars ; 
illustrates an adjustable trolley-wire ‘in fact, their only difference was the substitution of 


bracket, with flexible attachment, shown in Mr. '| electric motors for animal traction, the electric 
motors being attached to the bottoms of the car 


lations. 





we shall refer more particularly to the supports for ‘be fixed at any convenient height above the road-| bodies, and great oscillation and vibration were the 
carrying the trolley wires, and to the electric cars,| way, and its horizontal distance from the pole| result. The next improvement was to attach one 


which form so important a part in the Blackwell 
exhibit and in the British Section. There are in 
this exhibit some half-dozen tubular steel poles 
for supporting trolley wires for tramways and lamps 
for are light illumination ; they range from 25 ft. 


‘can be varied through a considerable range. 


It|end of each motor to the truck frame, while the 


will be seen that one end of the horizontal arm is| other was supported ona sleeve a the axles 
attached to the pole by a circular clamp which | of the car, and the general construction of the spring 


embraces it, and the arm is supported by an ad-| boxes and brakes was the same as had 
justable strut jointed to similar clamps, the lower' applied to horse cats. This arrangement, although 
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reducing some of the defects of previous cars, left 
much to be desired, for the vibration of the cars so 
fitted was very objectionable. To remedy these de- 
fects Mr. Edgar Peckham, who is now the President 
of the Peckham Motor Truck and Wheel Company, 
of Kingston (New York), designed and introduced 
the extension tramway truck which we illustrated 
and described two and a half years ago.* The dis- 
tinguishing feature of this truck was a considerably 
extended spring base supported from below by a 
cantilever truss, which, while giving a better sup- 
port to the ends, reduced the oscillation of the car 
to a minimum, thereby greatly increasing the ease 
of traction. 

Another improvement introduced in the Peckham 
car is the flexible gear, which is so constructed that 
the truck frames are supported on the journal 
boxes by spiral-spring cushions, which relieve both 
the frames and the car bodies from concussions, 
and at the same time reduce the hammering action 
on the rail joints. The motor is carried on the 
truck by supports attached to the truck frames by 
spiral springs. 

This is the truck that has been adopted by all 
the important electric and cable tram-lines in the 
United States, and has been employed in all the 
newer electric lines in this country and the 
colonies; it is claimed for it ‘‘(1) that it will 
support ona base of from 6 ft. to 8 ft., without 
oscillation, a heavily loaded car from three to four 
times as long as its wheel-base, without any 
tendency for the car to drop at the ends ; (2) that 
it gives an easy riding car under any and all con- 
ditions of loading ; (3) that it furnishes powerful 
and quickly applied brakes ; (4) that it prevents 
all jars and hammering of rail joints and switches ; 
(5) that it is amply strong enough to withstand the 
strain put upon it while rounding curves; and 
(6) that, on account of its excellent construction, 
the eost of maintenance is reduced to the lowest 
possible minimum.” 

The ‘* Extra Long” cantilever truck is of exactly 
similar construction to the ‘‘ Standard ” truck, with 
the exception that the extension pieces at the ends 
are provided with an extra spring to make the spring 
base larger. Mr. Blackwell also shows side frames 
for very long open car-bodies which are pro- 
vided with trusses of extra length to correspond 
with the length of the spring base, and which are 
capable of supporting car-bodies no less than 36 ft. 
long. 

Another portion of this interesting exhibit shows 
swivel trucks. These are bogie trucks used in 
pairs ; and, in construction and general arrange- 
ment, they are very similar to the bogie trucks em- 
ployed on the American railways for the carriages 
of their fastest express trains. They are fitted 
with half elliptic springs on the side frames, which, 
in order to combine great strength with lightness, 
are of the cantilever bridge truss form, such as is 
used in the ‘‘ Standard” truck. 

In this truck the weight of the car is supported 
by two elliptical springs and by spiral springs over 
each box. The centre of gravity is brought as low 
as possible, enabling the body of the car to be 
lowered to only 2 ft. 3$ in. above the rail; and 
there is a clear space between the axles, so that 
two motors can be mounted on the same truck. 

The bearings are provided with self-lubricating 
dust-tight axle-boxes, so constructed that either 
grease or oil may equelly well be used, and, in 
order to insure the apparatus being perfectly dust- 
tight, the cover and top of the box are machine- 
fitted, and between the two is inserted a leather 
packing.. The back end is further provided with 
a dust-tight packing which bears against the axle. 

Another important feature of the Peckham trucks 
is the lever brake used in connection with them. 
This has a leverage of 10 to 1, and is sufficiently 
powerful to control with the greatest ease a 30-ft. 
car. The guides of the brake are provided with 
removable and interchangeable pieces for repairing, 
and to take up lost motion and prevent noise, and 
the brake-blocks are released from the wheels by 
pull-back coil springs, and are removable and inter- 
changeable. 

With these trucks are adjustable life and wheel 
guards, for the purpose of absolutely preventing 
people from falling beneath the wheels. This 
apparatus consists of a rectangular tubular framing 
covered with a net, and pivoted by arms to the 
lower edge of the cantilever just in front of the 
wheels. It is, at the front end of the car, supported 





* See ENGINEERING, vol. lvi., page 755. 





by two pairs of double springs in such a way that | 
its front edge is a little above but close to the! 
ground. When an obstruction, such as a human | 
body on the road, is met by the edge of the frame, | 
the latter is at once depressed, and the body is im- 
mediately caught in the net, and thus serious acci- 
dents arising from this cause are prevented. 


(To be continued.) 
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The Law and Practice of Letters Patent for Inventions. 
By Lewis Epuunps, D.Sc., Q.C. Second Edition, by 
T. M. Stevens, D.C.L. London: Stevens and Suns, 
Limited. 1897. 





making of such letters patent and grants, did not 
use. 

The existing practice with regard to patents for 
inventions has been gradually developed under that 
permissive section. In the work before us, we are 
told that ‘‘a person who imports into the realm an 
invention not previously in use therein is a true 
and first inventor. It is stated in Edgeberry v. 
Stephens that ‘ if the invention be new in England, 
a patent may be granted, though the thing was 
practised beyond the sea before, for the statute 
speaks of new manufactures within the realm, so 
that, if it be new here, it is within the statute ; for 
the Act intended to encourage new devices useful 
to the kingdom, and whether learned by travel or 
by study, it is the same thing.’ ” 

This was the law prior to the Statute of Mono- 





Dr. Epmunps is well known as an authority on 
patent matters. 
edition (almost entirely the work of Dr. Stevens) of 
a treatise originally published in 1890. k 

The first chapter contains a short introduction 
dealing generally with Royal Grants; the second 
chapter deals with the early history of Patent Law, 
with especial reference to monopolies; and the 
third chapter with the subject-matter of Letters 
Patent. There follow chapters on the Patent 
Office, the outline procedure to obtain a patent, 
the specification of an invention, amendment of 
the specification, opposition to grant, and the grant. 
These are followed by other chapters treating of 
assignments, licences, &c., the register of Patents, 
the infringement of Letters Patent, actions in re- 
spect thereof, revocation of Patents, the prolon- 
gation or extension of Patents, the confirmation 
of Patents, International and Colonial arrange- 
ments, and offences and penalties. Following these, 
we find the Patent Acts 1883-1888 consolidated and 
annotated, the Patent Rules 1890, the Law Ofticers’ 
Rules, Privy Council Rules on prolongation and 
confirmation, the International Convention and 
Protocol, the accession of Her Majesty’s Govern- 
ment, the declaration of acceptance, and the Order 
in Council. 

The appendices include statutes and numerous 
forms. 

In addition to the foregoing, there is a very 
complete table of cases. 

From what has been stated above, some slight 
notion may be gathered of what is to be found in 
the work before us. Many of our readers have 
doubtless already had occasion to consult the first 
edition, and will be interested to learn that, in the 
preparation of the present edition, the old matter 
has been thoroughly revised, and such additions 
made as experience and the decisions of the Courts 
have rendered advisable or necessary; that over 
120 pages have been added to the text of the work, 
and that the notes to the Acts and the appendix of 
forms have also been augmented. This has been 
done without enlarging the volume, the space for 
new matter having been obtained by throwing 
into the smaller type of the notes much of the 
historical information, and by excluding repealed 
statutes and some other material which formerly 
appeared in the appendices. 

No new patent law has been passed in the United 
Kingdom since the appearance of the first edition 
of this work, but there have been some highly inter- 
esting judicial decisions, which are the more im- 
portant, seeing that so much of our patent law may 
be regarded as judge-made. 

Let us take, for example, the meaning of the 
words ‘‘ first and true inventor.” ; 

An ordinary person who, whilst travelling abroad, 
acquired knowledge of an invention, might experi- 
ence qualms of conscience at the thought of return- 
ing to this country and declaring himself to be the 
first and true inventor in this realm of the thing he 
had so become acquainted with. Yet in the deci- 
sions of the Courts he would find ample justification 
for the adoption of such a course, assuming the 
invention to have been unknown here until he 
imported it. The Act known as the Statute of 
Monopolies (a.p. 1623), which declared that all 
monopolies and all commissions, grants, licences, 
charters, and letters patent, for the sole buying, 
selling, making, working or using of anything 
within the realm, were and should be utterly 
void and of none effect, contained (sec. 6) an 
exception in favour of letters patent and grants of 
privilege of the sole working or making of any 
manner of new manufacture within this realm to 
the first and true inventor or inventors of such 
manufactures, which others, at the time of the 


The volume before us is a second | 


polies. The reported cases of the time of Elizabeth 
|and James I. relate to imported articles, and not to 
entirely novel inventions. And the law has never 
been different ; for though the wording of section 5 
|of the Patent Act, 1883, compared with the prior 
| Act, might cause some doubt, the definition of 
| “invention” in the Act is ‘‘any manner of new 
| manufacture the subject of letters patent and grant 
| of privilege within the meaning of section 6 of the 
| Statute of Monopolies.” In Marsden v. Saville 
| Street Company, Jessel, M. R., said: ‘‘It is difficult 
to say on what principle a person who did not 
invent anything, but who merely imported from 
_abroad into this realm the invention of another, was 
| treated by the judges as being the first and true 
inventor. I have never been able to discover the 
principle, and although I have often made inquiry 
of others... . I could never get a satisfactory 
answer. The only answer was ‘ it has been decided, 
and you are bound by the decision.’ But it is an 
anomaly, as far as I know, not depending on any 
principle whatever. It has never been declared by 
any judge or authority that there is such a principle, 
and not being able to find one, all I can say is that 
I must look upon it as a sort of anomalous decision 
which has acquired by time and recognition the 
force of law.” 

The chapter on subject-matter has been entirely 
re-written ; and, needless to say, we find in it 
clear reference to cases of interest and import- 
ance, decided long since the first edition was pub- 
|lished. Perhaps none of these is more interesting 
| than the case of Goddard v. Lyon, a case as to which 
we will here quote from our authors, for the infor- 
mation of those readers not acquainted with it, 
because it is a case that has been much commented 
upon by patent law authorities, and may be regarded 
as of great interest to inventors generally, espe- 
cially having regard to the innumerable small stages 
by which progress in manufactures is now largely 
accomplished. ‘‘In Goddard v. Lyon it appeared 
that an apparatus for disinfecting was made and 
used at Aberdeen. It consisted of an outer andan 
inner chamber. Ihe outer chamber was intended 
to be filled by » eam, and there was a means pro- 
vided of introducing the steam into the inner 
chamber. The niain purpose, however, was to use 
steam in the outer and air in the inner chamber ; 
and in fact steam could not be, and never was, 
used at high pressure in the inner chamber. Plain- 
tiffs apparatus of later date was similar, but was 
designedly constructed that steam at high pressure 
could be used in the inner chamber—an admitted 
advantage. The only material difference between 
the apparatus of plaintiff and the Aberdeen appa- 
ratus was that the door in the former would stand 
high pressure, that in the latter would not. It was 
decided by the House of Lords that plaintiff's 
apparatus had not been anticipated by the user of 
Aberdeen.” 

Now many practitioners of great experience 
have been much surprised and puzzled by the de- 
cision above referred to. They have been unable 
to perceive that what Lyon described in his specifi- 
cation involved either novelty or the exercise of 
ingenuity, the Aberdeen apparatus being previously 
known. And they have been still more puzzled in 
view of the language of Lyon’s claim, which was 
in these words: ‘‘The combination and arrange- 
ment of the inner and outer chambers, substan- 
tially as and for the purpose hereinbefore de- 
scribed and set forth.” 

It is difficult to regard this claim otherwise than 
as one which would have been infringed had the 
Aberdeen apparatus been constructed after Lyon’s 
patent, instead of before. Equally difficult is it to 





realise that what Lyon claimed was not, in effect, 
a known apparatus for a known. purpose. 
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been customary to consider such a thing as 
the making of an apparatus sufficiently strong to 
withstand the pressure it would have to bear as 
self-evident to a person of the class to whom a 
patent specification is addressed. Years ago a 
very important trial took place, as to which we 
quote the following from the volume before us : 

‘‘We now come to the leading authority on 
‘want of invention ’—Harwood v. Great Northern 
Railway. 

‘‘This case—which the House of Lords decided, 
after consulting the judges—arose on the following 
state of facts : A patent was granted for the purpose 
of connecting the ends of the rails of railways by 
means of fishes. It was proved that these fishes 
had been used before to connect timbers in the con- 
struction of bridges, and the question for the 
decision of the House (according to Lord Westbury) 
was, whether there could be any invention in 
taking that thing which was a fish for a bridge, 
and having it applied as a fish to a railway. Black- 
burn, J., said: ‘In order to bring the subject- 
matter of a patent within this exception (i.e., sec- 
tion 6 of the Statute of Monopolies), there must 
be invention so applied as to produce a practical 
result.’ And we quite agree with the Court of 
Exchequer Chamber, that a mere application of an 
old contrivance in the old way to an analogous sub- 
ject, without any novelty or invention in the mode 
of applying such old contrivance to the new pur- 
pose, is not a valid subject-matter of a patent... 
and we think it must always be a question of de- 
gree ; a question of, more or less, whether the 
analogy or cognateness of the purpose is so close as to 
prevent there being an invention in the application.” 

To this statement of the law all the judges con- 
sulted adhered ; on the question of fact there was 
a disagreement ; but in the result the House declared 
the patent invalid. Lord Westbury adopted the 
view of the law as just stated, but it would be difii- 
cult to find anything in the opinions of the law 
lords showing that they treated want of ingenuity 
or invention as something altogether different to 
novelty. 

Although patent lawyers ordinarily treat this 
case as the great precedent for saying that want of 
ingenuity is fatal to a patent, though the invention 
be novel, it will be found that in the speeches of 
the Lords the decision was treated as one invalidat- 
ing a patent for want of novelty. 

Admitting that the differences between Lyon’s 
apparatus and the Aberdeen one exhibited sufficient 
novelty and ingenuity to support a patent, it would 
now appear to be a regrettable circumstance that 
the differences between fishes as used to connect 
timbers in the construction of bridges and fishes 
adapted and applied to connect the ends of rails of 
railways, failed, years before, to command equally 
favourable consideration. 

However, it is perhaps fortunate that, in regard 
to requirement as respects amount of novelty and 
ingenuity, the older decision is the more exacting. 
Indeed, it seems natural that such should be the 
case. Were it otherwise, it is not improbable that 
the number of patentable inventions would, in 
these days of progress, soon become so enormously 
reduced as to interfere seriously with the encourag- 
ing operation of the patent law, which now does so 
much to promote the introduction of improvements 
individually of minor character, but which, in the 
aggregate, represent, year by year, by no means 
inappreciable steps in the gradual development of 
innumerable branches of manufacturing industry. 

The position of co-owners is a matter of tolerably 
widespread interest, but there does not appear to 
have been any recent judgment of importance ox 
the subject. We are told that the law as tothe 
rights in ordinary cases of co-owners of p patent is 
laid down in Lindley on the Law of Partnership, 
where it is pointed out that the chattel interest in 
Letters Patent for an invention is such that each 
co-owner can, in fact, enjoy his rights to the full 
extent without the concurrence of the other owners. 
Also that, ‘‘in the case of a patent belonging to 
several persons in common, each co-owner can 
assign his share and sue for an infringement, and 
can also work the patent himself and give licences 
to work it, and sue for royalties payable to him for 
its use ; and it is now settled that even if he be a 
mortgagee of the other share, he is entitled to 
— for his own benefit whatever profit he may 

erlve from the working, although it is still, per- 
“ps, open to question whether he is not liable to 


account for what he receives in respect of the 
licences,” 





In Mathers v. Green, it was held by Lord Cran- 
worth, C., that where a patent is granted in the 
usual form, each one of three co-grantees might, 
without the concurrence of the others, use the in- 
vention and not be obliged to account for the profits 
made thereby, and might also grant licences under 
the patent. This decision turned on the words of 
the grant, which was to the grantees, their execu- 
tors, administrators, and assigns, ‘‘ that they and 
every one of them, by themselves, their servants 
and agents, and such others as they may agree with, 
and no others, may use the invention.” It should 
be observed that the clause in italics does not occur 
in the present form. The question as to the lia- 
bility of a co-patentee to account for any royalties 
received by him under licences granted by him, was 
not considered in the House of Lords, as Lord 
Cranworth held that there was no evidence that 
such royalties had become due. In the Court 
below, however, Lord Romilly, M.R., whose 
judgment on this point has never been overruled, 
had decided that the co-patentee was so liable. 
Those who may contemplate making joint applica- 
tion for letters patent are strongly advised to care- 
fully note the following extract : 

‘* It seems that in all cases where the application is 
made by several persons jointly, an agreement 
should be entered into between the applicants to 
define their mutual positions clearly. Such agree- 
ment should provide for the payment of renewal 
fees, the expenses of applying for disclaimers, of 
oppositions to similar grants, of litigation on 
petitions to revoke, proceedings against infringers, 
&c. Also for the granting of licences, and the 
working of the invention by the patentees them- 
selves.” 

It will have been gathered, from what has been 
already said and the quotations we have given, that 
the work before us is one of no mean order; that 
it treats comprehensively and ina manner which 
reflects credit upon the authors, with various 
branches of a subject of great interest alike to in- 
ventors and to manufacturers and commercial men ; 
and that to very many of our readers it would 
prove most useful and valuable as a work of re- 
ference. 

But, in this connection, a few words of warning 
may, perhaps, be serviceable. No one should 
attempt to use such a work, unless prepared to 
study it diligently and exhaustively. If we except 
those who are professionally concerned in patent 
matters, no one is likely to consult such a work 
unless more or less important interests be involved. 
In such a case it is difficult to conceive anything 
more dangerous than a mere partial perusal and 
consideration of what is to be found in this valuable 
book on the particular subject. Those best qualified 
by training and experience often find it most diffi- 
cult to satisfy themselves as to the probable issue 
in the event of a given matter coming before the 
Courts. How much more difficult then must it be 
for one who has had no legal training, and little or no 
practical experience in such matters. Such an one, 
if he consult a work like that under notice in a 
mere cursory fashion, and allow himself to be 
guided in action by conclusions so arrived at, will 
run serious risk of discovering (too late) that he 
has adopted a course calculated to end in disaster : 
not because the work is itself in any sense mislead- 
ing, but because in different parts it (like all such 
books) necessarily contains references to a variety 
of cases, no one of which references it would be 
prudent to rely upon regardless of the context. 
In short, in patent law, as in other matters, a little 

fowledge is a dangerous thing. 

But the reader prepared to be guided by this 
warning will certainly not do wrong (if interested 
in patents) in providing himself with a copy of this 
excellent treatise. 
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FIRE PROTECTION IN EUROPE.— 
No. II. 
By Epwin O. Sacus, Architect. 
IntrRopuctTIon—(continued ). 
In the first article I attempted to define the 
term ‘‘ Fire Protection.” 


Fire PREVENTION. 


Under ‘Fire Prevention ” I first referred to the 
special requirements of the Building Act, the 
clauses of which can greatly influence the safety of 
life by requiring practical exits and sufficient stair- 
case accommodation. I cannot here specially refer 
to the risks in theatres and assembly-halls, which, 
to my mind, require separate legislation ; I simply 
speak of factories, offices, business premises, hotels, 
and tenement houses. In no case should any in- 
mate of a building be further than 60 ft. away from 
a staircase, and preferably there should be two 
staircases at his disposal, in case one should be 
blocked. Generally, attention is only given to the 
construction of staircases ; but it must be pointed 
out that their ventilation is equally important. 
Smoke is even a greater danger than fire, and may 
hamper the helpers terribly. The possibility of 
opening a few windows has saved many a life. 

As faras the protection of property is concerned, 
the prevention of outbreaks can be influenced by 
the careful construction of flues, hearths, stoves, 
and in‘ certain classes of buildings by the construc- 
tion of floors and ceilings, the arrangement of sky- 
lights, shutters, and lightning conductors. Then 
comes the prevention of the fire spreading, first, 
by the division of risks ; secondly, by the materials 
used in construction. 

When I speak of the division of risks, the legis- 
lator’s first ambition must be to prevent fire in one 
house spreading to another, so that a stranger’s 
property. may be endangered. This is quite 
possible, given good party walls carried well over 
the roof to a height regulated by the nature of the 
risk, the arrangement of shutters to windows where 
necessary, and the use of fire-resisting glass. 
Again, a thoroughly good roof, or even better yet, 
a fire-resisting attic floor, can do much. If the 
locality has a fire brigade, and the force is decently 
handled, ‘‘ spreads” from one house to another 
should never occur. Narrow. thoroughfares and 
courts are, however, a source of.danger which may 
baffle all efforts to localise’a fire. is should be 
remembered by those responsible for street im- 
provements. The division of a building or a large 
‘‘risk ” into a number of minor ones is only pos- 
sible to a certain extent. I do not hold with spend- 
ing enormous sums in order to make each of the 
minor risks impregnable. Our desire should be 
simply to tryto retard the spread for a certain limited 
time after the flames have really taken hold of the 
contents. In those minutes most fires will have 
been discovered, and, where there is an efficient 
fire-extinguishing establishment, a sufficient number 
of firemen can be on the spot to localise the out- 
break, and prevent the conflagration being a big one. 

Take a drawing-room in an ordinary. well-built 
house. If the joists are strong and the boards 
grooved, if some light pugging be used, and the 
plastering properly done, if the doors are made well- 
fitting and fairly strong, a very considerable amount 
of furniture and fittings can remain well alight 
for half an hour before there is a spread. In a 
warehouse or factory “risk,” the same holds good, 
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With well-built wooden floors, thickly pugged, and 
the ceilings perhaps run on wire netting instead 
of on laths, with ordinary double-ledged doors 
safely hung, at the most perhaps lined with sheet- 
iron on asbestos. cloth, a very stiff blaze can be 
imprisoned for an hour. 

The general mistake of using expensive iron in 
concrete construction comes from its aptitude to 
allow some breach being made through which the 


that the property-owner very rightly considers him- 
self harassed by the protective measures. 

As to the fire survey regulations, they should 
mainly prevent the actual outbreak of fire. In 
certain classes of risks fire survey can also increase 
the personal safety of the inmates, and the possi- 
bility of a fire spreading may be lessened. The 
provision of fire escapes or ladders and a regular 
inspection of their efticiency will do much, and 





fire spreads. The iron door bends, and so does 
girderwork ; then, again, directly a fire has obtained | 
a hold, the composite floors are much too dangerous 
for firemen to work on or under. The men cannot | 
get near enough to the actual seat of the fire. Fur- | 
ther, there is the extra danger of a stream of water 
touching hot iron, or the falling of a weight causing 
a general collapse ; and after the fire has been ex- 
tinguished the ironwork is generally so damaged 


the examining of a rusty door-catch may save a 
building. The actual preventive work of the sur- 
veyor will, however, mostly consist in the warning 
of property-owners against temporary stoves stand- 
ing on ordinary floor boards, sooty chimneys, badly 
hung lamps, dangerous burners and gas brackets 
fixed in risky positions. Self-help will be greatly 
facilitated by the judicious arrangement of fire- 
extinguishing gear and a_ like inspection of its 





theatres and public assembly-halls is concerned, 
attention, to my mind, should be chiefly given to 
the exits. Spread of fire, and even its outbreak, 
are secondary considerations. A panic caused by 
a suspicion of fire can be quite as fatal as where a 
conflagration is actually started. . As to the petro- 
leum storage in shops, I would give most attention 
to preventing any direct communication between 
the shop or cellar, and the main staircase or the 
living rooms. As to the lamp question, why not 
prohibit the sale of dangerous lamps and burners 
in the same way as the sale of dangerous food ? 
The illustrations which supplement this article 
have been particularly selected to show the fire 
losses to which London has been prone of late 
years. The photographs (which have been most 
ably taken by the London Stereoscopic Company) 
not only show to what extent our most valuable 








Fic. 4. Woop-street FIRE 


that it requires entire renewal, and the brickwork 
is probably so strained and bulged that the re- 
erection has to be commenced from the foundation. 
The simpler forms of construction are generally the 
more satisfactory, and I should mostly advise them 
asan architect. The few iron and concrete floors, for 
instance, which will stand severe strains, are to my 
mind too expensive to allow their introduction for 
fire protection alone, and when I speak of their 


cost, it must be remembered it is not only the ex- | 


pense of the floors which has to be considered, but 
also the extra outlay for stronger supports and 
foundations. 

By the bye, when speaking of the separation of 
minor ‘“‘risks” the dangerous lift wells, skylights, 








‘efficiency. Hydrants and cocks must not rust, nor 
must the hose get so stiff that water cannot pass 
through it. Hand pumps and pails must always 
stand ready filled. As to distributing such apparatus, 
I would point out that one of the greatest errors 
generally made is to forget that the amateur likes 
to have an easy retreat if his efforts are unsuccess- 
ful, and that, if this is not the case, he may not 
perhaps use the gear at all. 

I would here like to refer to the chimney clean- 
‘ing. In some countries, in case of a chimney fire, 
the owner of the property is fined for not attending 
to his chimneys. In others the chimney-sweeps 
are also made responsible if the owner can prove 
|that he has had his chimneys regularly cleaned. 


and shaft openings should not be forgotten. The! Another way of treating the matter is to have 


latter should be as small as possible, well armed 
with shutters, and the skylights should have fire- 
resisting glass, and the lift not only vertical doors, 
but also horizontal flaps which would cut up the 
well into sections. 

_ Divisions of ‘ risks,” common-sense construc- 
tion, and proper staircase accommodation, are really 
all that the fire protection requires, and where the 
Special Building Act clauses have been kept within 
the lines I have indicated, there has been little fric- 
tion and discontent. It is only when, to quote an 
instance which I have known, a tenement house 
18 Tequired to have a large passage-way through 
which a fire engine could gallop into a courtyard, 


| official sweeps who have the same rights as the 
dustmen of certain places, and can enter buildings 
|and clean the chimneys at certain intervals after 
'due notice. The chimney-sweeps are then alone 
|held responsible. In the case I have in my mind, 
the municipal chimney-sweep department always 
had several men ready for attendance with the fire 
survey officers, and there were also some at the fire 
stations ready to turn out with the firemen to a 
chimney fire when required. 

It is, unfortunately, quite impossible in the in- 
troduction to touch on regulations governing the 
| special risks” I referred to. I will only here 
say that, as far as the safety of the public in 
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warehouse property is either damaged or destroyed 
by fire, but also illustrate the methods of construc- 
tion at present most frequently met with in Lon- 
don, and to what extent they are able to withstand 
a conflagration. In each case the photographs have 
been taken directly after extinguishing the respec- 
tive fires, and I hold them to be typical examples 
of their respective classes. 

The three photographs of warehouses at St. Mary 
Axe (Figs. 7 and 8, page 44, and Fig. 9, page 32) 
distinctly show the havoc wrought at this par- 
ticularly notorious fire, in which a large number 
of warehouses were entirely destroyed, and a num- 
ber of others materially damaged. They are excel- 
lent examples of the total havoc wrought on com- 
paratively modern warehouse property, owing prin- 
cipally to bad planning and construction. 

A similar story is told by the photographs of 
the great Wood-street fire, Figs. 1, 2, 3, and 
4, on the present and opposite pages. Here it 
is interesting to observe how certain parts of 
the wood construction withstood the enormous 
heat of the conflagration. It is not my inten- 
tion to particularise now with regard to these 
views, though I would like to direct notice to such 
curious features as the excellent support given 
by some of the cast-iron columns in one of the 
fires illustrated ; whilst in another I must call 
attention to the manner in which the steel stan- 
chions framing them stood to the end, whilst the 
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whole of the masonry collapsed. Again, I would 
call attention to the manner in which the iron doors 
have bent in such a manner as to allow the flames 
to enter the adjoining buildings ; and in two of the 
photographs—Figs. 5 and 6, on page 44—those of 
the noted fire in Victoria-street, it is interesting to 
observe what difficulties our firemen have sometimes 
to contend with in the winter when the water prac- 
tically freezes before it reaches the fire ; and the 
spray, &c., which freezes in the form of icicles, 
tends to interfere with the whole of the appliances, 
and makes working in the brigade most hazardous. 

In choosing examples from London fires for 
illustration in this article, I have to some extent 
been guided by the fact that the extent of 
fires in the warehouse districts is scarcely appre- 
ciated even by those who have business localised in 
the closest vicinity. An enormous fire like that of 
St. Mary Axe—shown by Figs. 7 and 8, on page 
44, and Fig. 9, page 32—practically is already for- 
gotten in 48 hours, and yet this fire incurred an 
enormous loss and caused much inconvenience. 
The mere facts of the official note embodied in the 
annual report of the Metropolitan Fire Brigade 
(1894) speaks for itself, and besides quoting from it 
I have added the official notes of two other large 
fires that occurred on the same day (July 18). 
Three fires of this description on one day show 
what the responsibility of our authorities is, and 
how an unfortunate combination of unhappy events 
may endanger a large part of a city. The official 
notes on the three fires read as follows : 


St. Mary Axe, City, E.C., July 18.—This was the largest 
fire with which London has been visited since the great 
fire in Wood-street in 1882, and owing to the inflammable 
nature of the goods stored in the neighbouring warehouses 
and the narrowness of the adjacent thorou aoren there 
appeared at one time every probability that it would 
reach to the proportions of the great Fire of London of 
1666. It broke out at about 2.20 a.m. from an unknown 
cause in two buildings of five floors each, situated at the 
corner of St. Mary Axe and Bury-court, and used as a 
wholesale stationer’s, and bounded by St. Mary Axe on 
the west, Bevis Marks on the north, Bury-street on the 
east, and on the south by Bury-court. When the firemen 
arrived it was found that the two buildings in which the 
fire originated were well alight, and owing to the wind, 
which was blowing fresh from the south-west, and the 
inflammable nature of the stock, the flames were spreading 
with alarming rapidity. It was seen that the brigade 
had a most serious fire to contend with, and engines were 
at once ordered on from all parts of the metropolis. To 
this order the West-End district was unable to respond, 
owing to a serious fire having broken out in the Brompton- 
road. It being impossible to concentrate a large y 
of men on the spot in a short space of time, engines 
having to be sent from Woolwich and Wandsworth and 
other outlying places, the flames continued to spread, 
compelling the firemen to retreat from many of the posi- 
tions they had taken up, and in some cases leaving them 
no alternative but to abandon the appliances in use. In 
the narrow thoroughfares of St. Mary Axe and Bury- 
court the fire quickly attacked the opposite buildings, and 
whilst the men first on the scene were devoting their 
energies to this part, the numerous skylights and other 
means of communication in the rear of the premises in 
which the fire commenced enabled it to spread rapidly from 
one building to another, until nearly the whole of the block 
mentioned above became involved. In the end 16 build- 
ings of five and six floors each were entirely destroyed, 19 
other buildings of the same height were nearly burned 
out, and 23 others were more or less damaged by fire and 
water. For many hours after the commencement of this 
fire the men were exposed to great danger from falling 
walls, &c., but happily no injury resulted to either life or 
limb, although in several cases steamers had to be re- 
moved from the positions in which they were at first placed 
to others of greater safety. The total force engaged in 
subduing this conflagration was 173 men, with 34 engines, 
two hose-carts, four vans, three escapes, one long ladder, 
and the water tower. The time occupied by this force 
was 10 hours, but the brigade was employed for many 
days in the work of cooling the ruins. Shortly after 
6 a.m., whilst the fire was still burning fiercely, engines 
and men had to be withdrawn from it to assist in ex- 
tinguishing a serious fire in Whitechapel High-street. 

Whitechapel High-street, July 18.—This fire, which 
broke out while the greater part of the brigade was 
engaged in St. Mary Axe, oczurred in a building of five 
floors, about 80 ft. by 45 ft., used asa tea warehouse. This 
was burned out and fell partly down; another building, 
adjoining and communicating, was severely damaged ; and 
some of the adjoining premises were slightly damaged. 
Twelve steamers were used in extinguishing the fire, the 
zause of which was not discovered. 

Brompton-road, S.W., July 18.—This fire was discovered 
at about 2.40 a.m., and when the alarm was given, the 
ee consisting of two and five floors, about 120 ft. 
by 40 ft., and used as general stores, was well alight. 
Great difficulty was experienced in confining the flames 
to the premises first attacked, but that end was attained 
after 32 firemen had been e with three hydrants 


and five steamers for about two hours, only slight damage 
being sustained by adjoining premises. The building 
being of considerable age, and having undergone con- 
siderable alterations, the walls were in a very unsafe 





condition, and formed a great source of danger to the 
brigade during the work of extinguishing the fire. If 
this fire had been allowed to extend, the results would 
have been very serious. as the whole of the reserve 
strength of the brigade was engaged at the very serious 
conflagration in St. Mary Axe. ‘The cause of this fire was 
not known. 

Fig. 10, on page 33, is a view of the well-known 
Cripplegate fire, and affords evidence of the benefits 
due to the employment of well-constructed fire- 
proof doors, a matter with which we shall deal 
later on. 








THE CHICAGO DRAINAGE CANAL. 
(Continued from page 849 of vol. lxiii.) 

THE most important supplementary work con- 
nected with the Chicago Drainage Canal is the 
construction of regulating sluices at the end furthest 
from Lake Michigan, through which the water in 
the canal is discharged. If in the future the 
channel is converted into a navigable stream con- 
nected with the great southern river system, these 
regulating works will lose their actual importance, 
and a series of ship locks will have to be built to 
compensate for the difference in level between the 
higher plateau through which the canal has been 
constructed, and the fall that exists near Lock- 
port. There is, besides these works, a regu- 
lation dam at the Lake end of the canal, which 
relieves any surplus of water in the Desplaines 
River diversion and directs it into the lake. This 
relief is only occasionally necessary, owing to the 
great changes in the volume of water discharged 
into the Desplaines at different seasons. We shall 
on a subsequent occasion refer to this dam, but for 
the present we are concerned with the Desplaines 
regulation, or rather with that part of them includ- 
ing the series of sluice gates. Fig. 219, page 36, isa 
plan showing the position of the regulating works re- 
lative to the centre of the canal. It will be seen that 
the canal, at the end of section 15, terminates in a 
basin,. one side of which, parallel to the centre 
line, is finished with a retaining wall. At one end 
this basin is about 250 ft. wide, at the other about 
500 ft.; the end of the basin is inclosed by a retain- 
ing wall, and the inclined side, which is about 1200ft. 
in length, contains the regulating works. These 
consist of a ‘‘ bear trap” dam in one corner of the 
basin, and to be described hereafter ; and of a series 
of sluice gates, the arrangement and mechanism for 
working which are illustrated on our two-page plate, 
and on page 36. The total length of the sluice work 
is 570 ft. divided into 15 sluice gates, of which, 
however, only seven are being constructed, that 
number being, in the judgment of the engineers, 
sufficient for the requirement of the canal for 
some time tocome. ‘The space between the sluice 
gates is flanked by curved retaining walls, and 
is divided by the 14 piers between which the 
gates are raised and lowered. There is only a foot 
of difference in the level of the floor on the two 
sides of the gates, and the width of this floor, which 
is laid in masonry on Portland cement concrete, 
is 30 ft. This regulates the length of the sluice 
gate piers, which are placed 38 ft. apart from 
centre to centre. The form of these piers is shown 
in Figs. 222 to 224. They are 8 ft. wide on the 
outer, and 5 ft. 4 in. on the inner, or canal side, 
of the regulation works. The gates rise and fall 
against the shoulder formed by the reduction in 
width, and an oak sill with steel sill rail is built in 
the floor for the gates to shut against. The piers 
are of masonry with Portland cement concrete 
filling, and they are about 21 ft. in height. On each 
of them is built a tower, with a stone coping, high 
enough to receive the sluice gates when fully 
raised. Grooves are made in these towers, in ex- 
tension of those in the piers ; the towers are about 
11 ft. long by 7 ft. wide, and on the inner side of 
each pier, as shown in Fig. 224 a mooring post is 
anchored to the masonry. On the outer side of the 
piers there is sufficient width beyond the towers 
to carry a bridge for carriage traffic; the clear 
spans for this bridge are 30 ft., and it is sup- 
ported by four rolled steel joists, placed 3 ft. 4 in. 
apart. A timber floor and handrail on each side, 
complete the structure. 

The construction of the sluice gates is shown 
by Figs. 228 to 237, on our two-page engrav- 
ing. They are 20 ft. in height, and are made 
straight on the up-stream side, and arched on 
the other side ; these frames are covered by steel 
plating 4 in. thick, and bulkheads are introduced, 
as indicated on the details. Figs. 234 and 235 are 
enlarged views of the bottom girders of the gates, 





and the former shows the manner in which the gate 
takes its bearing on the oak sill in the floor of the 
sluice-way. A separate detail of the construction 
of this sill is in Fig. 241. Figs. 236 and 237 are 
details of the top of the gate, and show the method 
of attaching the chains connected with the counter- 
weight box. 

By reference to Figs. 222 and 223 it will be 
seen that the hoisting gear for each gate is 
placed at the top of the towers, the space between 
them being spanned by a shaft on which the gear is 
mounted. Details of this gear are given in Figs, 
259 to 262. The chains that are attached to each side 
of the gate (see Fig. 236) pass over a sprocket wheel, 
Fig. 262, and are fastened to the counterweight box 
illustrated in Figs. 242 to 244. It is a cast-iron 
trough, the same length as the gate, and is 
fitted with a number of weights, so that the 
cuonterbalance can be carefully adjusted. The 
trough is covered by a cast-iron plate (Fig. 246). 
Fig. 245 is an enlarged detail showing the method 
of attaching the chains to the end of the trough, 
which is 30 in. deep; the same detail also shows 
two of the counterweights. The steel shaft that 
extends from tower to tower over each gate is 74 in. 
diameter, and carried on suitable bearings. The 
two chain wheels before alluded to run loose on 
this shaft, but, as will be seen from Fig. 261, a 
spurwheel is keyed on to the boss of each of the 
loose chain wheels, and into it gears a pinion that 
is fast upon an upper shaft that carries the operat- 
ing mechanism. This shaft, which is 4 in. dia- 
meter (Figs. 261 and 262), has on it a ratchet 
wheel, by turning which with a lever, the whole 
system is caused to revolve, and the gate is 
raised and lowered. 

Fig. 223, on the two - page engraving, shows two 
bays of the sluices, in one of which the gate is 
closed and in the other it is open. As the weight 
of the gate is almost balanced by the loaded cast- 
iron trough, the effort of raising or lowering would 
of itself be insignificant were it not for the 
friction between the edge of the gate and the 
sides of the grooves in the piers and towers. 
To reduce this the somewhat complicated device 
illustrated by Figs. 250 to 257. It consists 
briefly of a set of rollers on each side of the gate, 
that can be forced out against the bearing plate built 
into the grooves of the piers, so that when the 
gate is raised or lowered, the rollers come into con- 
tact with the bearing plate. This latter is of steel, 
20 in. wide and 14 in. thick, with a bearing surface 
accurately planed. To the ends of the gate is bolted 
a cast-steel trough-shaped bearing (Figs. 233, 253, 
and 254) extending from top to bottom; the 
edges of this trough are kept in close con- 
tact with the bearing plate in the groove of 
the pier, at each end of the gate, so that 
there is practically no leakage. By reference to 
Fig. 233 it will be seen that in the bottom of the 
trough plate a recess is cut, extending from top to 
bottom. In this recess is bolted a serrated strip of 
bronze, the serrations corresponding in form with 
those in one side of the wedge bar, Fig. 251. The 
wedge bar is placed in the trough in such a position 
that its serrations engage with those of the bronze 
strip ; the other face of the bar is planed true, and 
at the upper end it is formed with an eye for 
the attachment of a chain. The space left between 
the flat face of the wedge bar, and that of the bear- 
ing plate in the pier, is occupied by a set of hard 
steel rollers mounted on piers and side plates, 
Fig. 250. 

lig. 255 shows the arrangement, and also the 
normal relative position of the wedge bar and 
rollers. When it is desired to raise or lower the 
gates, the wedge bar at each side is lifted so 
that the serrations cease to be in gear, and the bar 
is forced forward, carrying the rollers also forward 
and pressing them into contact with the bearing 
plates in the piers. As soon as this is done, the 
operator has only the rolling friction to overcome. 
As an auxiliary means of raising the gates, or at all 
events of starting them in the event of their being 
set hard by frost or any other cause, small hydraulic 
jacks are provided at the bottom of the gate, as 
indicated in Figs. 263 and 264. 

We have described this extensive installation as 
if it were entirely completed, but as we have 
already explained, only seven of the sluices are 
being proceeded with, the completion of the 
work being postponed, till the requirements of 
regulating the canal discharge render them neces- 
sary. 

(To be continued.) 
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THE INTERNATIONAL CONGRESS OF 
NAVAL ARCHITECTS AND MARINE 
ENGINEERS. 


THE annual summer meeting of the Institution 
of Naval Architects has this year taken the form 
of an International Congress of Naval Architects 
and Marine Engineers. Our readers will remember 
the two brilliant gatherings of this Institution 
which have taken place during the past two years 
in France and Germany respectively, when the 
reception afforded to naval architects and marine 
engineers was of the most hospitable and cordial 
description. Nothing could have exceeded the 
generosity with which members of the Institution 
were treated in the capitals of both France and 
Germany, and also in Hamburg, which was the 
city first visited during last summer’s gathering. 
The present Congress is a corollary of these meet- 
ings, and is a most praiseworthy effort to cement 
the cordial relations which have already been 
established. We have so recently commented on 
the happy results which have followed the mingling 
of men of applied science of different nationalities 
that we need not further enlarge on the subject. 
The three meetings of this Institution, counting the 
present as one of the number, have a far wider 
application than that of mere technicalities ; they 
are international in the widest and best sense of the 
term, and will have a powerful result on the advent 
of the comity of nations, which is the earnest desire 
of every right-thinking person. It is with great 
pleasure that we congratulate the President of the 
Institution, Lord Hopetoun ; the late President, Lord 
Brassey, under whose guidance the Paris meeting 
was held; the Council of the Institution, and not 
least Mr. George Holmes, the secretary, on the 
successful results of their labours. In what they 
have done they have deserved the thanks, not only 
of their country, but of the whole civilised world. 

The business of the Congress commenced on 
Monday evening, and will last through the whole 
week, extending until late into to-morrow evening. 
The full gathering of the members of the Institu- 
tion who have attended, and the large number of 
foreign guests who have honoured the Congress by 
their presence, has rendered the work to be done 
in preparing the details of the meeting of the most 
onerous description ; but at the time of writing the 
whole proceedings have passed off without a hitch. 
Members of the Congress and foreign delegates met 
for the first time at a conversazione held on Monday 
evening at the Hotel Cecil. This was a very 
successful function, the fine rooms of the hotel 
being thronged by a most distinguished assemblage, 
who were received by the President. 

On Tuesday, the 6th inst., the formal opening of 
the Congress took place at the Imperial Institute, 
the formal opening of the proceedings being inaugu- 
rated by H.R.H. the Prince of Wales, Honorary 
President of the Congress, reading a brief opening 
address, in which he welcomed the foreign delegates 
to this country. The First Lord of the Admiralty 
also read a brief address, after which the President, 
the Earl of Hopetoun, read an address of greater 
length. 


THE PRESIDENT’s ADDRESS. 


In the course of his address the President said 
that the Institution of Naval Architects had chosen 
the present moment to hold this International Con- 
gress, because the history of the arts with which it 
was concerned was coincident with the limits of the 
long and prosperous reign of Her Majesty the 
Queen. In the year 1837 the United Kingdom 
and the colonies possessed under 3,000,000 tons of 
shipping. In this year the British Empire pos- 
sessed nearly 15,000,000. In 1837 the imports and 
exports combined amounted to 97,000,000]. They 
amount now to 730,000,000/. It was in the year 
1837, also, that the first iron vessel classed 
at Lloyd’s was built. It was also a curious 
coincidence that during the first year of the 
Queen’s reign two famous series of experi- 
ments with the screw propeller were carried out 
independently by Mr. Pettit Smith and Captain 
Ericsson, and resulted in the adoption of this mode 
of propulsion. No sketch of the history of modern 
shipbuilding would be complete without some re- 
ference to the Great Eastern, which was com- 
menced in the year 1854 and launched in 1858. 
She was an iron ship, 680 ft. long and with 83 ft. 
of beam. Her displacement was 22,500 tons. 
This displacement had never yet been exceeded, 
though Messrs. Harland and Woolf were building a 





steamer which, though of smaller tonnage than the 
Great Eastern, would exceed her in length by 25 ft. 
The latest departure was the successful introduc- 
tion of the steam turbine for purposes of marine pro- 
pulsion by Mr. Parsons. As to the Navy, it was 
in 1837 at a somewhat low ebb, for the Naval 
Estimates for 1836 only amounted to 2,750,0000. 
But in the year 1837 the successful application 
of the screw propeller in the Archimedes led 
to its adoption in Her Majesty’s ships, and in 
1844 the first steam frigate, the Arrogant, was con- 
structed. From that date up to the year 1859 there 
was rapidly developed a magnificent fleet of wooden 
line-of-battle ships and frigates propelled by steam. 
But the general adoption of the shell gun caused 
grave doubts to be entertained as to their value as 
fighting ships, and so far back as the year 1845 
orders were given for the construction of the iron 
screw frigates Simoon, Megera, and Vulcan. 
Before these vessels were finished experiments were 
made to test the effect of projectiles on their iron 
sides. The result of those experiments led the 
naval authorities to discontinue the use of this 
material for shipbuilding. It was not till the year 
1859 that the question of constructing seagoing iron 
ships with protective armour was seriously faced in 
this country. In that year the two ships Warrior 
and Black Prince were ordered, and they might 
be regarded as the forerunners of our ironclad fleet. 
We in this country claimed no monopoly in the 
science and improvement of shipbuilding. For 
even in the days of sailing ships our good friends 
on the other side of the Channel could give us two 
stone and a beating in the designs and sailing 
capabilities of their men-of-war. They ran us toa 
dead heat in the production of a steam navy, they 
were the pioneers in the building of ironclad vessels, 
having been the first to equip floating batteries, 
and having launched and completed the first sea- 
going ironclad ever produced. Our American 
cousins, too, had ever been famed for their inven- 
tive genius. The services of Fulton in the deve- 
lopment of steam navigation could never be for- 
gotten. In short, the art of shipbuilding owed 
something to each of the great maritime Powers of 
the world. 

The inaugural proceedings having been com- 
pleted, the meeting was divided into two parts ; one 
section, that relating more especially to ship con- 
struction and naval architecture, remaining in the 
Great Hall under the presidency of Lord Hopetoun, 
whilst the marine engineers adjourned to the Kast 
Conference Hall, where Sir Edward Reed took the 
chair. 


ARMOUR-PLATES. 


M. Emile Bertin, Director of Naval Construc- 
tion of the French Navy, contributed the first 
paper, on ‘‘ Hardened Plates and Broken Projec- 
tiles,” in which he analysed in detail the results 
obtained at the trials of armour-plates, most of 
them treated by the Harvey process. The data on 
which the author based his deductions were largely 
those contributed in a paper read at the spring 
meeting of the Institution in 1894 by Mr. Charles 
Ellis, of Sir John Brown and Co., Limited. 
We hope to reproduce in an early issue M. 
Bertin’s paper with the illustrations accompanying 
it, and as it does not lend itself readily to sum- 
marising, we will content ourselves for the present 
with the remark that M. Bertin is satisfied that the 
Harveying process confers advantages ; although 
he was not disposed to place on plates of all thick- 
ness the same percentage of value as compared 
with all-steel plates, as do some experts. The 
Harveyed plate, he said, was notable for its pro- 
perty of breaking up projectiles, and this brought 
him to the apparently easy sequel of a projectile of 
very tenacious metal, and particularly one of suffi- 
cient thickness. An examination of the lines of 
rupture of the shell and of the causes of such, 
led him to some belief in the efficacy of a cap or 
hood which would transmit the pressure to the pro- 
jectile, at the same time spreading it out in a 
slightly graduated manner. This system, first tried 
in England in 1884, has since been frequently ex- 
perimented upon, and appeared to be uniformly suc- 
cessful ; but it may be said that M. Bertin’s memoir 
was so closely reasoned from the theoretical point 
of view, that only a careful study of the paper 
justifies any comment. This was felt by those who 
took part in the proceedings, so that the debate 
was not so productive of criticism as the subject 
and the paper alike merited. That was due, again, 
to the fact that the usual practice of distributing 





the yepera some time before the meeting was not 
possible on this occasion. 

Mr. Ellis, who was invited to open the discussion, 
said that the paper was one of the most masterly 
on the subject of armour that he had ever read, 
and he expressed the desire to contribute his reflec- 
tions in writing after more mature consideration, 
rather than at the meeting on immediately hearing 
the paper read—a sentiment which the audience 
applauded. He took the opportunity of saying, 
however, that M. Bertin’s research corroborated 
the conclusions he had arrived at in his own paper 
as to the increase in the resistance of the Harveyed 
plate, for he stated that, in his opinion, the results 
of the trial to which he referred showed that the 
resisting power of the Harveyed steel armour 
over ordinary steel plates was about 50 per 
cent., and he thought Sir William White and 
others who had opportunity of noting the progress 
of armour during the last three years pat agree 
that that figure had been borne out by the facts. 
M. Bertin, however, thought that the superiority 
of Harveyed armour in the case of thick plates was 
not so marked as with thin armour. Three years 
ago everybody would have been inclined to agree 
with this, but since then improvements had been 
made in Germany by Herr Fried. Krupp, who had 
mastered the difficulty which originally presented 
itself with regard to thick armour, and the results 
showed that the same percentage of efficiency could 
be got with thick as with thin plates. During 
the past three years the armour-plate makers 
had not stood still, but improvements had been 
made, and, he added, would doubtless continue to 
be made. 

Sir William White was the only other speaker on 
the paper. He remarked that he would have liked 
some of their foreign friends to contribute of their 
experience. He himself had within the last 10 years 
attended more experiments of armour-plate than 
almost any other person; but he felt that the paper 
needed most careful consideration. He could only 
deal with one or two general points. Mr. Bertin 
had been most careful to guard himself, and to point 
out that in the analyses he recognised that he had not 
all the facts he desired. ‘There were two great 
groups of trials which appeared in his paper where 
elements of importance were quite unknown. They 
had complete penetration, but knew not the re- 
maining energy and velocity of the projectile. Con- 
versely they had an attack which under former 
conditions would have involved complete penetra- 
tion, but which now only meant a dent in the plate, 
so that the margin of strength of the plate was 
unknown. Again, it was a remarkable circumstance 
that in certain qualities they might get certain con- 
ditions which up to the moment of yielding gave no 
indication of the approach of that yielding, and, 
further, the lines of rupture and effects differed 
very considerably. He could never, therefore, be 
satisfied with any reports of trials and results, 
which must always be incomplete, but found it 
absolutely necessary to see and study each suc- 
cessive indication and result, otherwise no fair 
judgment of what the defence might be could be 
made. He quite agreed with Mr. Ellis as to the 
progress during the last three years, which placed 
thick plates on an entirely different footing, and in 
this matter Sir William recognised international 
unity of purpose, and characteristically acknow- 
ledged it. The use of the all-steel plate was largely 
due to improvements made in France; the 
compound plate was an English product, 
and they went side by side with not much 
to choose between them. Then came Harvey- 
ing, which was brought to perfection in America, 
and now we have this latest improvement, which 
we owe to Germany and German processes, and he 
added that it was their business in all countries in 
the world where warships were produced to adopt 
whatever gave them the best defence, irrespective 
of the country of origin. In Britain they lost no 
time in welcoming such improvements. Concluding, 
he paid a compliment to M. Bertin, and expressed 
the hope that Mr. Ellis would give the Institution 
another paper rather than write a short note. 

M. Bertin having briefly replied, the Earl of 
Hopetoun thanked him on behalf of the meeting. 


Non-FLAMMABLE Woop. 
Mr. C. Ellis read the next paper, on ‘‘ Non- 
Flammable Wood.” 


another page. : : 
Mr. Taylor, a chief constructor in the United 


States, was invited to speak, and said that after 


This we print in full on 








36 


ENGINEERING. 


[Jury 9, 1897. 








THE CHICAGO DRAINAGE CANAL; DETAILS 














Pru Ame UU 
os . er eling Screws t 
<J8-6-1% Cire aw ET 


Fig . 264. 


c 




























abeTele 


OF 
(For Description, see Page 34.) 








— —43'3— — —-- 








REGULATION WORKS. 


Vig .220 Section F.6.H 
un — - — —C ip pgp 



































































& : : 
| | ; 
@ R 3 8 s 8 2 
| | | 
Winpaoe|Basim, warn ir alla oh l | 
| | | | 
j | : ! ' | | 
“ ior s| t-2 a 4 Centre din of Moi) Chon! | ee : en 1 
2 f s 3 
‘i : ‘ei | 
5553 1 4K BAL LI — al EE s 
a comers — | 
Fig 262; Oy i | 
H H H | 
Wit ‘ 
VL ‘ 
(omy aes) - 
My 
DMS 
'\W 
























SSSI 


fp oaenn db. 











ESS 























pia. 











2m 























careful tests they had adopted the non-inflammable 
wood in eight gunboats, but he had not brought 
with him the results. Speaking generally, he said 
that it was more difficult to work, and required 
more skill. 

Captain Yendo, of the Japanese Legation, was 
also invited to speak, and expressed belief in the 
value of the wood, but, like Mr. Taylor, could give 
no data as to durability. 

Mr. Woodward, also of the United States Navy, 
said he had inspected the construction of three gun- 
boats building at Newport News, in which all the 
wood had been treated by a process corresponding 
with that described in the paper. The temperature 
in the cylinder was required to be 600 deg., and 





the wood was, after treatment, dried in a kiln, re- 
quiring six weeks for the whole process. Careful 
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tests had been made as to the effect on tensile 
strength of Oregon pine treated and in its original 
state, and the former showed a loss of strength of 20 
to 30 per cent., but this might, in some part, have 
been due to the kiln-drying. Again, it was found 
necessary to have special planing tools, and they 
found in the ships that the wood absorbed so much 
moisture that it was not suitable for covering electric 
wires, and for this reason also there was difficulty in 
keeping the paint on—it tended to peel off—but this 
was principally where the wood was exposed. In 
any case he thought its advantages as a non-flam- 
mable wood overruled all else. 

Mr. A. F. Hills, of the Thames Iron Works, 
said he was amongst the first in this country to ex- 
periment with the wood, and he found that 
although it was all non-flammable the effect after 
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burning was for the wood to gradually perish and 
crumble away. Its cost was in some measure the 
most serious obstacle—it would be 30 per cent. 
dearer than ordinary wood ; but, doubtless, when 
more largely used this difference would be less. 
Professor J. H. Biles said he had witnessed 
many of the experiments in America and in this 
country, and at his suggestion arrangements weie 
made for testing the wood during the week of the 
Congress. There were many advantages besides 
those mentioned. The heat non-conducting quali- 
ties, it seemed to him, opened up important possi- 
bilities in its use in cold storage and refrigerating 
chambers. Then in one of the tests a box of non- 
combustible wood containing papers was found 
intact, although the house was burned, and it 
seemed to him that a safe made of the wood with 
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which the authors had alluded to the part taken by 
French engineers in the introduction of the water- 
tube boiler. His name had been mentioned in the 
paper, but there was one who had done more in 
this field than he had ; his brother Benjamin, in 
1859, had taken out a patent for a compound 
engine, but it was found afterwards that he had 
been preceded in Germany in his suggestions. In 
1871 he had patented a type of continuous expansion 
engine, that being one or two years before the late 
Dr. Kirk had introduced that type of engine in the 
Aberdeen. His brother’s name was well known in 
France, but was not so familiar in England, and 
he desired to put this reference to his labours on 
record in the Transactions of the Institution. 

Sir Edward Reed next invited any German engi- 
neer present to speak on the paper ; presumably, 
however, there was not one in the room, as no 
response was made to the invitation. 

Mr. A. E. Seaton was the next speaker. He 
said it was a fitting thing that Sir Edward Reed 
should preside at that meeting, when so compre- 
hensive a historical paper was brought forward. 
Asaship designer, the chairman had made great 
demands on the marine engineers, inciting them to 
fresh exertions and new designs, more especially 
in regard to the reduction of weight of machinery. 
He had, however, always recognised that there 
were limitations in this respect, and what he 
had done was guided by a comprehensive knowledge 
of how far these limitations extended. The paper 
was a fitting review of the past, but perhaps it was 
due to the modesty of the two distinguished mem- 
bers of the Institution who were its authors, that 
they had not said how much the progress of which 
they gave a history was due to the Institution. 
Mr. Seaton would like to say one other thing. In 
this record the name of Sir John Durston’s pre- 
decessor should have honourable recognition. The 
late Mr. Richard Sennett succeeded to the position 
of Engineer-in-Chief to the Royal Navyatthe expira- 
tion of a long period during which naval engineer- 
ing progress had been of a slow and _ tentative 
nature. He brought to the execution of his duties 
vigour and knowledge which were most welcome; 
his grasp of scientific principles underlying marine 
engineering practice was remarkable; and under 
his guidance the engineering of the Royal Navy 
sprung at once to a position of commanding im- 
portance. Previously to his accession the engineer- 
ing practice of the Navy had lagged far behind that 
of the mercantile marine, and under his vigorous 
control it had at once taken a commanding lead. 
How this had been maintained under Sir John 
Durston probably all present knew. A perusal of 
the paper had suggested to him many reminiscences. 
He called to mind how in 1872 Sir Edward Reed had 
designed a torpedogunboat for a foreign government, 
and had called upon him to produce the designs for 
the machinery. Speed, of course, was a most im- 
portant consideration, and Sir Edward had cut 
down the engines and boilers in weight to an extent 
which he himself had acknowledged it was not to 
be hoped they could reach. Mr. Seaton had, how- 
ever, determined to leave nothing untried that could 
conduce to success. He had suggested the sub- 
stitution of steel for iron, and, above all, had pro- 
posed a hollow steel shaft. He had gone with his 
plans to the designer of the ship, and Sir Edward 
was so struck with the possibilities of the sugges- 
tion, that he sent him off there and then by the 
next train to Manchester to see what the great 
firm of Whitworth could do in this matter. As a 
result, they had suggested that the hollow shaft 
should be made of fluid pressed steel. The result 
of this was well known, and the only mistake that 
Sir Edward Reed and himself had made in this 
matter was in not patenting the device. A great 
deal had been said about -vhat was owing by the 
marine engineer to locomotive practice. That was a 
graceful thing for a marine engineer to say, but he 
could not forget how much Mr. Thornycroft had 
done in this respect. In early days they had found 
in him a kindred spirit in the endeavour to get big 
powers with little weight of metal. Coupled with 
Mr. Thornycroft’s name should be that of Mr. 
Yarrow, and it is due to these two eminent builders 
of torpedo-boats that the high speed and great horse- 
power was now found in large ships. Asa matter 
of historical detail, he would remind the meeting 
that Hall, who introduced the surface condenser 
afloat, had also suggested a fresh-water distiller 
which had automatic feed, float gear, &. In the 
practical application of the water-tube boiler to 
marine engineering, engineers of America had 











played a great part. In the early days of the cen- 
tury they had not feared to introduce this type of 
boiler afloat. The Perkins family in England were 
the pioneers of high steam pressure. Jacob Perkins 
had worked with steam of 700 1b. pressure to the 
square inch, although this was not used in a marine 
motor, but in a steam gun, which, our readers 
may remember, was the cause of one of the Duke 
of Wellington’s few humorous remarks. Speaking 
to John Penn, who had taken up the subject, he 
had said, ‘‘ What a splendid thing the steam gun 
would be if gunpowder had never been invented.” 
The Perkins family had, however, done much in 
the application of high-pressure steam to marine 
engines. The Perkins boiler, it is true, was nota 
success ; that was through the fatal defect of want 
of circulation, but such failures had shown how 
success was to be achieved. The authors had made 
reference to Mr. Parsons’ Turbinia. He had had 
the opportunity of making a run in this vessel, which 
he looked on as a big toy, much yet remaining to 
be done before the invention would be brought to 
the fruition of practical use, nevertheless it probably 
contained the germ of a useful apparatus. In con- 
sidering the effect of high speed it should be re- 
membered that vessels containing enormous power 
in terms of their size were rendered possible and 
practicable by steam steering gear. Had it not 
been for the invention of Mr. Macfarlane Gray, the 
limit of management of ships would have been 
reached long before present speeds had been at- 
tained, for hand power would not have been able 
to cope with the manwuvring of such vessels, In 
all modern steam steering gear with which he was 
acquainted, they found the original design of Mr. 
Gray reproduced in a manner little altered from the 
original which came out 40 years ago. 

The Chairman next called upon Mr. Hasswell, a 
veteran engineer of the United States Navy, to 
make a few remarks. In response to this, Mr. 
Hasswell said that he should be pleased to fill the 
void between the earliest date dealt with by the 
paper and the year 1822, the latter being the period 
back to which his experience extended. The call 
made upon him was, however, so unexpected that 
he would ask permission to contribute what he had 
to say in writing. He would be happy to give the 
Institution his reminiscences during the early part 
of his career. 

Mr. Walter MacFarlane was next called upon by 
the Chairman, being the official representative at 
the Congress of the United States. He said that it 
was with great pleasure that he had heard the 
promise of his venerable colleague to contribute 
his reminiscences, which would prove of the 
greatest historical value to the Transactions, for 
his life’s experience covered the practical use of 
steam as a source of motive power in ships. Turn- 
ing to the admirable paper which had just been 
read, as time was running short, there were two 
points only on which he would comment. One was 
on the better means used for the preservation of 
steam boilers in the present day. In past times 
every one had looked for some occult reason for 
the decay of boilers. More enlightened views, 
however, now prevailed, and it was recognised that 
so far from there being anything mystic in boiler 
corrosion, it was the result of a neglect of elemen- 
tary natural laws which engineers had since learned 
to apply with successful results. The remaining 
point to which he would make reference was the 
growing practice to take from the main engine all 
duties excepting those essentially of propulsion. 
The complication of the machinery of warships 
was often spoken of; There was, however, no 
growing complication of main engines ; in fact, the 
propelling engines of the present day were far 
simpler than those of past times, and much of the 
work formerly done by the large engines of a ship 
was now performed by auxiliaries. In conclusion, 
Mr. MacFarlane wished to point out that there was 
another eminent American engineer present. He 
referred to Mr. Shock, a past engineering chief of 
the United States Navy, who would be able to tell 
the meeting some things of interest taken from his 
own experience. 

In response to Mr. MacFarlane’s suggestion, Sir 
Edward called on Mr. Shock, who stated it 
was with great pleasure he attended this meeting, 
having travelled over 3000 miles to be present, and 
he appeared simply as a member of the kindred Insti- 
tution in New York. In looking back on his own 
long career, he said that the additions that the naval 
architect and marine engineer had made to the 
practice of their profession were simply amazing. 





He was especially gratified to be able to address 
that meeting because the Congress had been sum- 
moned to commemorate the long reign of our great 
Queen, Victoria. He was able to cast his mind 
back to her accession to the throne, and since then 
he had seen more done to humanise, civilise, and 
Christianise the world than had ever been done in 
the same period before. Seeing what was done by 
marine engineers of the present day and the time 
of Stephenson forwards, the panorama of events 
appeared to him as a dream, but it was a good 
dream, in which all, of whatever nationality, must 
rejoice. 

The Chairman having again called on foreign 
members to speak, but no one coming forward, he 
asked Mr. John Donaldson to continue the discus- 
sion. Mr. Donaldson said he hoped it would not 
be considered inappropriate on his part to call 
attention to what had been done in early days by 
his partner, Mr. John I. Thornycroft, who, in the 
little river launch the Miranda, had brought home 
to marine engineers the virtues of those two great 
features in advanced practice, high pressure and 
high piston speed. He wished to add his tribute of 
admiration to the paper, but he did not think that 
full justice had been done altogether to French en- 
gineers in regard to the water-tube boiler, as during 
the Franco-Prussian War a vessel fitted with a 
steam generator of this type had been in use, and 
had been found to be remarkably handy, especially 
in regard to the matter of getting up steam. 

A vote of thanks to Sir John Durston and Mr. 
Milton for their contribution, proposed by the 
Chairman, Sir Edward Reed, was then passed, 


Warter-TusE Bowers In Hicu-SPEED OCEAN 
STEAMERS. 

A paper by Mr. Sigaudy was next read by Mr. 
L. Robinson, in the absence of the author. The 
paper pointed out that within the last two years 
the success attained by the water-tube boiler of the 
small-tube type had brought prominently forward 
the question whether this description of steam 
generator could be applied to ocean steamers. 
During the. last 20 years, as had been already 
pointed out, real progress had been realised by 
torpedo-boat constructors. With a locomotive type 
of boiler, torpedo-boats had reached very little 
more than 20 knots. The names of Messrs. 
Thornycroft, Normand, and Yarrow were the most 
prominent brought forward in connection with this 
matter, but great difficulties had been experienced 
by leakage of tubeplates, &c. From the day water- 
tube boilers were adopted, accidents from such 
causes had almost entirely disappeared, and speeds 
had increased until 30 knots had been obtained. 
The same thing, the author said, was certainly going 
on in large steamers. They attained 20 knots with 
great difficulties of construction, but to go ahead 
seriously the water-tube boiler must be accepted. 
A great step had been made by the use of water- 
tube boilers with large diameter tubes, but this 
class of generator would never bear the test which 
torpedo-boats undergo, in which a consumption of 
fuel at 80 lb. per square foot of grate had been 
reached. It was not suggested to put on board 
large steamers a great number of torpedo-boat 
boilers, but to adapt the same principles to the 
wants of long service and great endurance at sea. 
The diameters of the steam chest must be larger; 
1 in. internal diameter tubes must be increased. to 
1} in., and perhaps a littlemore. The thickness of 
metal must also be greater. The author had worked 
out a scheme for the installation of tubulous boilers 
on a high-speed ocean steamer ; 23,000 horse-power 
was to be used in actual work, or 26,000 to 28,000 
on trial. There were to be 16 double-ended boilers 
of the Normand-Sigaudy type. The pressure was 
to be 2201b. The total grate surface was to be 
1520 square feet, the total heating surface 74,400 
square feet. The tubes were 7 ft. 8 in. long, the 
external diameter 1;% in., and the internal dia- 
meter 1,3, in. There were to be 1700 tubes in each 
boiler. The volume of water for one boiler would be 
326 cubic feet, and the volume of steam for one boiler 
172 cubic feet. The weights were as follows for the 
16 boilers: Boilers complete with mountings, 590 
tons ; water, 146 tons ; funnels, 100 tons; plates 
and floors, 46 tons ; feed pumps, 14 tons ; fans and 
engines, 16 tons; feed regulators, 3 tons ; spare 
gear, 20 tons ; tools and fittings, 3 tons ; this makes 
a total of 938 tons ; the consumption of coal per 
indicated horse-power would be 1} 1b. The total 
weight of cylindrical boilers would be roughly 
1700 tons, so that there would be a saving of weight 
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of 762 tons for the boilers only ; higher pressure 
would also reduce the weight of the engines. It had 
been said that scale could not be removed from 
curved tubes, but this was not the case with the 
Normand boiler. The history of ocean steam 
navigation showed that the greatest improvements 
had been made by the introduction of the screw 
propeller, the adoption of compound engines, and, 
lastly, the introduction of triple and quadruple 
compounding. The next step, the author said, would 
be the adoption of the water-tube boiler. 

The discussion on this paper was opened by Mr. 
John Scott, of Greenock. He wished in speaking 
on this matter first of all to testify the respect he 
had for M. Sigaudy, whom he had known for a great 
many years. He considered he had made a good 
case out for the water-tube boiler so far as he had 
gone ; but the real question was the lasting power 
of this type of steam generator for mercantile work, 
and until that was satisfactorily proved he did not 
think the question would make very much progress. 
He himself was one of the early enthusiasts for 
the water-tube boiler. In the former paper it had 
been stated that steam generators of this type, 
working to a pressure of 120 lb., had been fitted in 
the s.s. Thetis on the Clyde in 1857. Mr. Scott 
himself had placed the boilers in this vessel, but 
his efforts had failed, not, as was so often supposed, 
from the want of circulation, but on account of 
internal corrosion. 

Sir William White said the paper was one of 
great suggestiveness and value. It would be read 
with interest by marine engineers connected with 
the designing of machinery for warships, because 
it raised the question whether small-tube boilers 
were justified for the larger class of warships. 
Doaktlans there were many advantages in that 
type of steam generator, but before an experiment 
on so large a scale as that suggested in the paper 
could be made, it was needful to look on all sides 
of the question, and consider what would be the 
other side of the account. All designers of ships 
and engines knew that what might be excellent for 
work on a small scale would not be justified for 
larger installations. It was often pointed out how 
much would be gained by framing the practice for 
large ocean-going steamers on the lines of torpedo 
craft, but he would ask, Would these advantages be 
realised when it came to continuous working at 
sea; would, under those circumstances, the saving of 
weight falloff through the exigencies of thesituation ? 
The questions of maintenance and durability would 
have to be authoritatively decided. In the Ad- 
miralty they were not forgetting to consider this 
problem, but they were taking what would be con- 
sidered a wise course of attacking it at the small 
end, and he could assure the meeting they were 
thoroughly experimenting in this direction. In the 
Pelorus they had boilers of the small-tube type 
capable of supplying steam for 7000 horse-power ; 
they were subjecting this vessel to complete trials, 
the data for which were being carefully recorded, so 
that they would know later in what position they 
stood. At present the matter was in progress, and 
they were not able to elucidate the information at 
the present time. In the new cruisers now build- 
ing in France, there were fitted boilers similar to 
those proposed, and if the experiment were success- 
ful a step would be made in advance. Engineers 
in this country were watching with great interest 
the result of this development, which was due to 
the genius and enterprise of French engineers. 

Mr. J. I. Thornycroft said that the paper was 
a little bold. Sir William White said they were 
not justified by experience in adopting the water- 
tube boiler of small-tube type for high rates of 
power and long periods of working. There were, 
as had been stated, many considerations involved 
in this problem. For high rates of steaming main- 
tained over short periods of time the durability 
of firebars was not so important a question. Mr. 
Sigaudy had spoken of 80 Ib. of coal burnt per 
square foot of grate per hour, but to reach results 
comparable to those already obtained 100 lb. would 
be required, and this they could not expect to 
get in continuous running at sea. This was a 
crucial point, as it was necessary to get all that 
could be obtained on a given firebar surface in 
order to secure maximum results. Experience in 
the past might be some guide. In early days there 
was the square box boiler, with what would be now 
considered very low pressures. From that engi- 
neers went to the oval boiler. They seemed 
afraid to venture on the cylindrical form all at 
once, but that had come in due course ; then boiler 


shells had been made of thicker material and 
smaller diameter ; there was something analogous 
to this in what was now going on in the water-tube 
boiler. Tubes of 4 in. to 5 in. diameter were 
being used on the largest vessels, the consumption 
of coal being about 30 Ib. per square foot of grate 
per hour. Could they further reduce the diameter 
of the tubes? Not, perhaps, to that adopted in 
torpedo craft, but something intermediate between 
the torpedo-boat boiler and the large diameter 
water-tube boiler. As had been pointed out, a 
saving in the weight of boiler reacted on the weight 
of hull and engines. As the meeting was nearing 
conclusion, Mr. Thornycroft wished to say a few 
words on the very successful nature of the meeting 
now being held. 

In the absence of the author, Mr. Robinson very 
briefly replied. He thought the best answer to 
what had been said was that some time ago French 
engineers used the large-tube type of boiler in big 
vessels. We had followed their example; now 
they were adopting the small-tube water-tube boiler 
for ocean-going craft. 


RECEPTION AT THE Mansion Hovste. 


On the evening of this day, Tuesday last, a recep- 
tion was held by the Lord Mayor and Lady Mayoress 
at the Mansion House. A large number of ladies 
and gentlemen attended, the rooms being crowded 
by the foreign delegates attending the meeting, a 
large number of members, including the most pro- 
minent representatives of the Institution and their 
friends. The reception was certainly one of the 
most brilliant of functions that has ever been held 
in connection with a technical institution. 


(To be continued). 








PLATE-EDGE PLANING MACHINE. 

WE illustrate on Rage 37 a plate-edge planin 
machine which Mr. W. Asquith, Highr Wel 
Works, Halifax, has recently made for H.M. Dock- 
yard at Hong Kong, an establishment which has had 
several important improvements made upon it quite 
lately. The machine illustrated will plane 24 ft. 
long at one cut, and the ends have been so formed 
that, by abt any length of plate can be planed. 
The maximum depth is 12 in., and a hand and 
variable self-acting vertical feed motion is adopted. 
The tool post can be canted over by worm and 
quadrant for planing at any angle for bevelling the 
edges of plates. The carriage carrying the cutting tool 
is driven direct by belt operating a steel screw Sin. in 
diameter, working in a gun-metal nut 24 in. long, and 
adjustable for taking up rae wear. The screw revolves 
in an oil cistern, with suitable bearings, insuring per- 
fect lubrication. It will take the heaviest cut required. 
The beam is of strong section, and arranged with 
gripping screws, operated upon from the bottom side 
of the beam, which greatly facilitates their use. 
The reversing gear is of improved construction, 
actuated by cam motion. The shifting of one belt 
from the driving pulley is completed before the other 
ulley commences to reverse, and it thus requires the 
east effort to accomplish the movement. The gear has 
a positive action, and thus avoids the great wear with 
the ordinary reversing motion of this class of machine. 








PROELL CUT-OFF WITH CORLISS VALVE. 
To THE EDITOR OF ENGINEERING. 

Srr,—I am sorry to learn from his letter in your issue of 
the 2nd inst. that Mr. Kuhne is not enjoying good health, 
especially as the matter of his letter makes the fact so 
apparent. In your issue of June 11 he said the Corliss 
type of releasing mechanism “‘ could never be produced in 
a self-contained form,” while in his last he says “‘ the gear 
might have been made self-contained.” What is to be 
understood from such contradictory statements ? 

Tf he will turn up your issue of —- 20, 1880, page 
149, he will find an illustration of a self-contained expan- 
sion apparatus that was in use more than a dozen years 
before the Proell apparatus was thought of. Is this the 
original, or one of the imitations refe: to when he speaks 
of ‘every successful invention enjoying the distinction of 
being imitated,” and to which he invites public discrimi- 
nation ? 

The Proell apparatus was covered by Patent 2069 of 
1881, now expired, and, strange to say, for eight years it 
worked without the indispensable details patented in 
16,292 of 1888, and is so working now. 

Does Mr. Kuhne believe that any one with a knowledge 
of simple events such as the above is likely to be influenced 
in any way by the warning he conveys in such vague 
terms ? 

Yours wy: 
As. DUNLOP. 
206, Gorton-lane, Manchester, July 3, 1897. 





THE COMPENSATION BILL. 
To THE EpiToR OF ENGINEERING. 





Srr,—It is not surprising to find in your last issue, 
page 31, that the Employers’ Federation is taking means 





to throw out the Compensation Bill, and unless the 
measure be very greatly improved I can only hope they 
will be successful. 

_ The Bill is a political one, and is not to the advantage 
either of the masters or the men. Neither side is in 
favour of it. Why, then, should it into law ? 

What is required is an Employers’ Liability Bill which 
shall provide for safety, not simply pay for injury. The 
Bill of the late Government was far more to the advan- 
tage both of masters and men than the present one, and 
in the interests of peace it is much to be regretted that 
it was not passed. No Act of any kind which permits 
‘contracting out” will ever be of any value, nor will it 
be accepted by workmen, and more especially by rail- 
way men. 

long as the law allows the employer to “contract 
out” there can be no settlement of the question, and it 
must continue to cause a bad feeling between masters and 
men. If the Bill of the late Government as it left the 
Commons (that is, without contracting out) had been 
passed, the question would not now trouble us again, and 
justice would have been done to both sides, and also 
greater safety for life and limb would have been obtained. 

I trust both masters and men will combine to ‘‘ wreck ” 
the present useless Bill, and to the previous Em- 
ployers’ Liability Bill into law, as it will be to the advan- 
tage of both. 


Leicester, July 6. 


Yours truly, 
CLEMENT E, STRETTON. 





THE ‘“TURBINIA.” 
To THE EprToR OF ENGINEERING. 

Sir,—Referring to Mr. Sidney H. Hollands’ letter 
appearing in your issue of July 2, in which inquiry is 
made as to the s of rotation of the three shafts driven 
respectively by the high-pressure, intermediate, and low- 
pressure motors, it may be stated that the horse-power 
developed by each of the three motors is approximately the 
same, and that the speedsof rotation are also approximately 
the same to within 5 per cent., this difference in s 
of rotation being more due to the positions of the screws 
relatively to the hull of the vessel than toa difference in 
the powers of the motors. 

It may also be stated, in reference to the last paragraph 
of Mr. Hollands’ letter, and more especially to the para- 
graph in your leader commenting on the performance of 
the Turbinia at the review, that it would appear from 
the results hitherto obtained that the substitution of steam 
turbines in place of reciprocating engines in vessels of the 
largest size and of fast or moderately fast speeds presents 
advantages greater than those which have been realised in 
the little vessel Turbinia, and it may be roughly stated 
that for such vessels the speed of rotation cma be slow, 
from 250 to 500 revolutions per minute, and the relative 
simplicity of the engines wonld become still more marked 
than is the case in the Turbinia’s engines, indicating 2400 
indicated horse-power on Tuesday last, and giving her a 
velocity of 35 knots or over 40 miles per hour, with an 
— iture of steam of 14 lb. per indicated horse-power 

our. 
I remain, Sir, yours faithfully, 

Newcastle-on-Tyne. CHARLES A, PARSONS, 





BRIDGE-BUILDING. 
To THE EpitoR OF ENGINEERING. 

Sir,—I_have read with much interest the note on 
- a in Egypt,” on page 20 of your issue of 
the 2nd inst. 

One would infer from the remarks of Sir Douglas Fox 
quoted in your note that the extremely interesting depart- 
ment of civil engineering relating to bridge design had in 
America passed into the hands of manufacturing firms, 
to the exclusion of consulting engineers. But this is by 
no means the case, as proof of which I need only mention 
the names of Geo. Bouscaren, Geo. 8S. Morison, Theodore 
ay C. L. Strobel, Edwin Thacher, Frank D. Moore, 
L. L. Buck, A. P. Boller, J. A. L: Waddell, Gustav 
Lindenthal. These are the names of men with big records 
in practice to-day as bridge consulting engineers in the 
a States, and many other names could be men- 
tioned. 

Such men have generally been trained in designing and 
detailing at one or more of the large bridge shops in the 
country, after they have graduated in the engineering 
department of one of the universities. At the bridge 
shop they have plenty of scope for originality of design, 
but owing to competition, their goal is economy with 
safety, ‘‘first, last, and all the time.” As the years pass 
in the service of the bridge company, these men find it 
advantageous to “‘ start life on their own hook,” for reasons 
too numerous to mention here. That they are warranted 
in doing so is proved by reference to what others have 
done before them, and are doing now. 

To my mind the objection of Sir Douglas Fox is closely 
analogous to the old-time objection of workmen to the 
introduction of improved machinery. 

ALFRED D, OTTEWELL. 

Derby, England, July 6, 1897. 





Great INDIAN PENINSULA Rattway.—The cost of main- 
tenance per railway mile — this system in the second 
half of last year was 139/. 16s. 1d., as com with 
154/. 12s. 8d. in the corresponding period of 1895. In 
consequence of the falling off in the revenue of the 
undertaking, the management has been exercising severe 
economy in all departments. The locomotives Ne por 
in the second half of last year were reduced to 313,815/., 
- compared with 323,663/. in the corresponding period 
of 895. 
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THE BEHR 


Fia, 1. 


We have already referred on several occasions to 
the Behr monorail railway, which forms one of the 
attractions of the Brussels Exhibition. It is situated 
at Tervuren, where, at a considerable distance from 
the Exhibition proper, there are a number of supple- 
mentary exhibits (see pages 582, 788, 815, and 849 of 
our last volume). Unfortunately, a series of un- 
foreseen difficulties, with which Mr. Behr has had 
nothing to do, have prevented the railway being put 
into operation up to the present. It will be remem- 
bered that the carriage runs on eight wheels on a 
single rail, and these eight wheels are —— in 
two trucks. Two wheels in each truck are driven 
from electric motors, as indicated in the diagram of 
connections given above, there being thus four inde- 
pendent motors, all of which deliver their return 
current into the rail 

The motors are of the four-pole type, with only two 
of the poles wound, and the pole coils are placed in 
series With the armature. The carriage is provided 
with a series-parallel controller. At starting, by aid 
of this controller, the two motors of each truck are 
placed in parallel, and the two trucks are placed in 
series. The current is thus divided between two 
branches, in each of which it passes through two motors 
in series. Experience in America has shown that this 
is the best method of regulation, far better than carry- 
ing a large weight of esistances in which the electric 
energy is wasted in the production of heat. When the 
carriage has got under way the mk is altered, 
all the motors being placed in parallel, and the current 
divided among the four branches. To obtain inter- 
mediate speeds between those proper to these two 
methods of working, resistances are inserted in the 
main circuit. A considerable number of these are fur- 
nished, as shown in the diagram, to provide for various 
speeds. For still higher speeds than are obtained by 
ere all four motors in parallel, the field coils can 
= partially shunted. This has the effect of weaken- 


ing the magnetic field, and consequently the armatures | 


can rotate at a higher speed without generating a back 
electromotive force in excess of that in the mains. 
Each motor (Fig. 2) is capable of working up to 
150 horse-power if required when running at a speed 
of 600 revolutions per minute, and supplied with 
current at an electromotive force of 700 volts. The 
armatures are 26 in. in diameter, 1] in. in length. 
The core is slotted, and the slots carry the winding, 
which consists of Eickemeyer patent coils. The com- 
mutator is built up of 184 segments. Carbon brushes 


are used. The weights of each motor are approxi- 
mately as follow : 
Cwt. 
Magnets with winding complete _... 33 
Side frames, bearings, brush gear, &c. ret 
Armature... se ves ose ine 16 


MONORAIL RAILWAY 
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Fia. 2. 


An automatic cut-out, which also acts as main 


switch, prevents the motors from taking an excessive | stop 
The switch is arranged for running the | shoul 


current. 


AT THE BRUSSELS EXHIBITION. 





D1aGRAM OF ELECTRICAL CONNECTIONS ON CAR. 





Execrric Moror. 


motors in one direction up to full speed, but has a 
giving a slow motion in a backward direction, 
this be required for backing the train. 
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THE BEHR MONORAIL RAILWAY. 


Fie. 3. 


The armatures run at the same speed as the car 
axles, but are not rigidly coupled to them. The con- 
nection is made in each instance by a steel chain, 
manufactured by Mr. Renold, of Manchester, the two 
pulleys being of the same diameter. This arrange- 
ment allows of considerable flexibility, and permits 
free motion to the springs of the vehicle—an important 
matter at the projected speed of 100 miles an hour, 
Fig. 3, on the present page, shows the switchboard, 
which, like the motors, has 2k constructed by Messrs. 
Thomas Parker, Limited, Wolverhampton. 








NON-FLAMMABLE WOOD.* 
By Cuarwes E. Ettis, Associate. 

AN experiment which was recently made in London, 
with the consent of H.M. Office of Works, has drawn 
public attention to a novel method of rendering wood 
incapable of flaming or transmitting flame. Such a dis- 
covery cannot fail to be of interest to members of this 
Institution, and the Council have done me the honour of 
allowing me to bring the matter before you at this 
meeting. . 

As long ago as 1625 a patent was granted by the English 
Patent Office to one Beale for ‘‘a dressing for shippes and 
other vesselles as their mastes, deckes, tackles, sayles, and 
other furnitures, that they maie be preserved in fight at 
sea — burning or consumynge by wildefyer or gun- 
powder.” 

From that period forward countless efforts seem to have 





* Paper read at the International Congress of Naval 
Architects and Marine Engineers. 
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; been made to obtain the desired result, but most of the 


experiments appear to have been conducted on the lines 
of soaking or coating timber with various preparations, 
and no plan seems to have been devised for securing 
what is cbectutely essential, namely, that the fire-resisting 
treatment shall permeate the heart of the wood, so as to 
render it internally, as well as externally, fireproof. _ 

The earlier inventors naturally lay under great disad- 
vantages. Little was known of the chemical and physical 
qualities of wood, which, when they are prt tigen Barareh 
stood, appear to point to the practical solution which has 
been obtained under the discovery now under notice. 

The various kinds of timber vary much in analysis, but 
(taking an average) wood may be said to contain about 
40 per cent. of water, 58 per cent. of combustible ele- 
ments, and nearly 2 per cent. of incombustible elements, 
or ash, comprising various salts of lime, potash, and the 
like. In structure it consists of a number of cells or 
vessels, varying also with every kind of wood, in or 
around which the combustible materials above referred to 
are contained. This structure can be readily seen by an 
examination of the fine sections of wood which I am able 
to show to the Institution. ; ; ’ 

It is obvious that the main difficulty of getting rid of 
the combustible elements and substituting others, lies in 
providing means for treating the cells without rupturing 
their delicate structure, and so deteriorating the value of 
the timber. . 

Tt is claimed for the new non-fammable wood that this 
difficulty has been successfully overcome. By this process 
the Unitier is placed in a cylinder, and a vacuum is 
formed. Steam is then admitted, causing the moisture 
in the wood to vaporise, the products of the vapour being 
drawn off. A vacuum is again formed, and the satu- 
rating liquid, containing certain salts, is forced in fine 





spray mixed with steam into the cylinder until the wood 
is wv a The wood is then dried, and 
is ready for use. The salts which are thus forced into 
the wood by the process of saturation retard the rapid 
carbonisation of the wood under high heat, and particu- 
larly the generation of combustible gases, which are the 
cause of flame. 

That wood so treated is incapable of supporting or 
conveying flame was conclusivel proved at the experi- 
ment above alluded to. Two Loiictings were erected 
similar in design, one being built of ordinary and the 
other of treated wood. They were about 11 ft. square, 
with the floors about 4 ft. from the und, the lower 
portions of the walls below the floor being formed of open 
trellis work, so as to allow for circulation of air and flame. 
The height of the buildings was about 30 ft. from the 
ground to the top of the wooden chimney. The frame- 
work and walls were constructed of pine internally fitted 
with linings of ash, oak, birch, pal magogany. Equal 
quantities of dry wood, saturated with petroleum, were 
piled to windward of each building, and simultaneously 
ignited. The untreated building was ablaze in a few 
minutes, and in half-an-hour was completely destroyed. 
The treated building, on the other hand, showed no 
signs of burning, except where the trellis-work and walls 
were charred by actual contact with the flames from the 
burning firewood. On entering the building at this stage 
. was found to be quite cool inside, both on its walls and 

oor. 

A further test was then made of the treated building 
by igniting a large heap of shavings and firewood inside 
the structure. By means of open doors and windows, 
and the high open chimney shaft, a strong draught was 
created. The flames from the burning wood rushed up 
through the chimney, melting the glass in the windows, 
the fire burning furiously for about 20 minutes. On 
entering the building it was found that it had been 
charred, as in the previous experiment, but that struc- 
turally it was — uninjured. A box made of treat 
wood which had been inside the house during the fire was 
also found externally charred, but its contents remained 
in perfect condition. The success of the experiment 
above described was _———- to all who witnessed it. 

Similar trials, of which I have the particulars, have 
been made in the United States ; but, as the details do 
not differ from the London experiment, it is not necessary 
to further refer to them. A number of laboratory tests 
on a small scale have also been made; but, in view of 
the results given by the severe practical demonstrations 
above referred to, it is sufficient to say that they fully con- 
firm the conclusion that the treated wood is absolutely in- 
capable of transmitting flame ; in all cases the results are 
identical, with the fiercest fire local carburisation only is 
caused. 

Before dealing with the use of such wood in naval 
architecture, it may be desirable to refer to a few of its 
characteristics. The treated wood weighs from 8 to 15 
per cent. more than ordinary wood of the same kind, the 
increase of weight varying with the character of the wood 
employed. In some cases it takes a slightly deeper colour, 
but its general appearance is identical. There appears to 
be no considerable difference in working it, and, like 
ordinary wood, it is capable of receiving a high polish. 
So far as —— goes, the treatment is of a permanent 
character. Pieces of wood have been tested after a lapse 
of two years since the treatment, and found to possess all 
the non-flammable qualities; and, in the opinion of 
eminent chemists, lapse of time cannot diminish the in- 
combustibility of the wood, since stability and non- 
volatility are the characteristics of the chemicals em- 
ployed. 

It is also stated by experts that the process of satura- 
tion has a valuable preservative action, and that wood 
treated by the process will be largely protected from dry- 
rot, insects, &c. That this is at least probable is evident 
from the consideration pointed out by lett—that it is 
the combustible elements of timber which affect its dura- 
pag not only by their liability to oxidise in the open 
air, but by reason of their being the very elements which 
are consumed by various insects and fungi and other 
organisms which destroy the wood. A process, therefore, 
which consists in the treatment of timber in the manner 
described would appear, a priori, to be as efficacious in 
its preservative effect as in insuring incombustibility. 

rom the foregoing remarks, it would appear that, while 
on the one hand no practical objections arise to its use, 
the so-called non-inflammable wood in no way belies its 
name, and in a most important particular is probably 
more suitable than ordinary timber. It is for the naval 
architect to determine whether, and to what extent, wood 
so treated should be utilised in shipbuilding. _ The argu- 
ments for its use rest on two grounds: (1) As being non- 
inflammable, it is obviously so far at least superior to 
ordinary wood ; (2) by reason of its low conductivity of 
heat it may be most usefully employed in substitution 
for material with greater conductive power. 

ith regard to (1), the risks of fires at sea are so 
terrible that little need be said on this part of the case. 
As to the danger of fire in naval warfare, it is not neces- 
sary to go back further than the battle of the Yalu. Mr. 
H. W. Wilson, in “‘ Ironclads in Action,” points out that 
the number of fires which occurred on board the ships of 
both combatants was a striking feature of that battle. 
The Lai Yuen was so severely burnt that nothing but her 
ironwork remained above the water line. The Ting Yuen 
and the Ching Yuen were on fire three times, the Chen 
Yuen eight times, while four other vessels were on fire 
at least once. ‘‘The Japanese,” says Mr. Wilson, 
“* suffered much from fire, though not so seriously as the 
Chinese. Doubtless their ships were in better order, and 
discipline on board them was more thoroughly main- 
tained. It is also probable that less wood was used in 
the construction of their vessels. The fires seem to have 
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peen the effect of gunpowder alone.” It may naturally 
be said that with better discipline such fires could not 
have assumed such serious proportions. No doubt this is 
so, but the main point remains that, if a fire breaks out 
in a naval engagement, men must be drawn from their 
ordinary duties, whether from the stokehold, or gun bat- 
teries, or elsewhere, to put the fires out, thus creating 
cousiderable disorganisation, and possibly panic. I am, 
of course, aware that in the most modern vessels of war, 
the substitution of metals for wood has reduced the danger 
of fire possibly to a minimum, but I shall await with 
interest the opinions of those best qualified to judge as 
to whether it would not be desirable to revert to some 
extent to the old material now that the danger of fire is 
practically over. The Navy Department of the United 
States has already specified that all wood used in the con- 
struction of vessels recently ordered (I believe about 30 in 
number) shall be treated by the new process; and the 
te ge Government, who are always desirous of em- 
bodying in their designs any modern improvement, have 
also specified the treated wood for all timber used in 
the construction of the two new cruisers now building in 
American shipyards. 

The second point above alluded to, namely, the low 
degree of conductivity of wood, points to its use in many 
cases where hitherto wood could not be used on accouut 
of the danger of fire. I may instance ammunition boxes, 
particularly where they contain smokeless powder, which, 
as is well known, is of so sensitive a character as to be 
materially affected by changes of temperature. It is also 
suggested that cylinders, and even boilers, might be cased 
with the wood, and thus materially increase the efficiency 
of the steam service, and further conduce to the comfort 
and health of the men on board. In this connection it is 
of interest to note that, in experiments that have been 
recently made, it was shown that the conductivity of 
treated wood was about 50 per cent. less than that of 
ordinary wood of the same kind. 

Great radiation of heat is necessarily consequent on the 
use of metals, and it is submitted that many uses may be 
found, whether on war, passenger, or cargo steamers, for 
a material of less snludiae. In the case of ships 
passing through the tropics, this point becomes one of the 
first importance. 

In the above remarks I have only attempted to dwell on 
what ane to me to be the salient features of non- 
flammable wood, and look forward with much interest 
to hearing the opinions of professional members of the 
Institution who are far better qualified to judge of the 
value of the invention than myself. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderately good business 
was done in the pig-iron warrant market last Thursday 
forenoon, about 25,000 tons changing hands. Sales were 
pressed when it was known what arrangement had been 
come to with the blastfurnacemen on the eight-hours 
question. The market continued dull in the afternoon, 
the spurt in prices on the Stock Exchange failing to 
influence the values of iron. About 15,000 tons of iron 
were dealt in, and the quotations left off at practically 
the forenoon’s level, and the settlement prices at the close 
were as follow: Scotch iron, 45s. 14d. per ton; Cleve- 
land, 40s. 44d.; Cumberland and Middlesbrough hematite 
irons, 48s. 14d. and 50s. 44d. per ton. A large amount of 
business was done on Friday forenoon, but the tone was 
fiat. About 40,000 tons changed hands, of which there were 
11,000 tons of Cleveland iron all the year, with one day’s 
notice in seller’s option. One line of 5000 tons of Scotch 
iron changed hands at 45s. per ton cash. During the 
forenoon Scotch iron was 2d. and Cleveland 3d. per ton 
down. Only a small amount of business was done in the 
afternoon, 10,000 to 15,000 changing hands. The tone 
continued flat all round. Scotch, Cleveland, and Cum- 
berland hematite iron each lost another 1d. per ton, 
while Middlesbrough hematite iron lost as much as 
104d. per ton on the day, and the settlement prices 
were 44s. 104d., 40s. 14d., 47s. 104d. and 49s. 6d. per 
ton. The market was very flat on Monday forenoon, 
and there was a sharp drop in prices all round. 
About 20,000 tons of iron were dealt in, and at the 
close Scotch was back 4}d., Cleveland 54d., hematite 
iron 5d. to 74d. per ton. In the afternoon the market 
was fairly steady at a further decline of 4d. per ton. 
The sales amounted to 20,000 tons, and the settlement 
prices were 44s. 6d., 39s. 6d., 47s. 6d., and 48s. 74d. per ton. 
A large amount of business was done on Tuesday fore- 
noon, some 40,000 tons being dealt in. Notwithstanding 
the fact of a lot of covering being engaged in, prices 
were flat. Scotch and Cleveland fell 24d. per ton, 
and hematite iron 2d. per ton. There was less doing in the 
afternoon, when about 20,000 tons were dealt in, and for 
Scotch and Cumberland hematite iron prices were ld. to 
14d. per ton lower than in the afternoon. Cleveland, 
however, rallied 4d., and Middlesbrough hematite iron 
which was not quoted in the forenoon, was bid for and 
closed 34d. higher than on Monday night. The settlement 
prices were 44s. 3d., 39s. 44d., 47s. 14d., and 48s. 104d. 
per ton. A large business was done this forenoon, and 
the flatness was more pronounced. About 40,000 tons of 
iron were dealt in, that including 20,000 tons of Cumber- 
land hematite iron. About 25,000 tons, including other 
10,000 tons of hematite iron, were sold in the afternoon. 
All the iron offered was readily sold. Prices closed at a 
recovery of 1d. to 34d. per ton. The settlement prices 
were 44s. 14d., 39s. 44d., 47s., and 48s. 6d. per ton. 
The following are the quotations for several No. 1 special 
brands of makers’ iron: Clyde, 50s. 3d. per ton; Gart- 
ge ce — — a. ie yt = 
1s. 9d. per ton—the foregoing all ship at Glasgow: 
Glengarnock (shipped at Ardrossan), 50s.; Carron 





(shi “oe at Grangemouth), 52s. per ton. The number 
of + ast-furnaces in actual operation throughout 
Scotland is now 81, as compared with 80 at this time 
last year. Six of those blowing are making ic 
iron, 35 are making ordinary iron, and 40 are work- 
ing on hematite iron ore. he following are the 
returns of shipments of pig iron from Scotch ports durin 
last week, 5080 tons, against 6425 tons in the correspond- 
ing week of last year. They included 365 tons for Aus- 
tralia, 110 tons for France, 680 tons for Germany, 992 
tons for Russia, 670 tons for Holland, 100 tons for China 
and Japan, smaller quantities for other countries, and 
1875 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 353,927 
tons last night, as compared with 354,539 tons yesterday 
week, thus showing for the past week a decrease amount- 
ing to 612 tons. 


Pig-Iron Stocks: Half-Yearly Returns.—The following 
Table shows the quantity of pig iron in stores in Glasgow 
and elsewhere throughout the kingdom, at the close of 
June, as compared with the totals at the end of December 
1896 : 





Last Dec. 31, 
Night. 1996, Decrease. 

tons. tons. tons. 

Connal’s (Glasgow) ... 354,429 363,072 8,643 
Connal’s (Middles- 

brough) Cleveland 114,046 161,384 47,338 
Hematite (Middles- 

brough) _... ... 63,722 130,659 66,937 

West Cumberland ... 7,930 27,877 847 
North - Western 

(Maryport)... 59,717 65,848 6,131 

Hematite = ... 11,370 17,491 6,121 
Furness Railway 

(Barrow) ..- 132,022 184,730 52,708 

Totals 762,336 951,061 188,725 


It will thus be seen that Glasgow still has the credit of 
keeping the largest stocks of warrant iron of any place in 
the kingdom. 


Finished Iron and Steel.—Regarding general trade 
prospects, there is but little fresh to report. The steel 
works are full of work, and are likely to continue so for 
some considerable time. On the other hand, the malleable 
iron trade is quiet, and though shipments are still heavy, 
there has not of late been much fresh buying from the 
Continent. It is difficult to maintain the prices of 
finished iron. 


Glasgow Copper Market.—One lot of copper was sold 
last Thursday forenoon, when the price drop Is. 3d. 
per ton. There was nothing done in the afternoon, and 
quotations rallied 3s. 9d. per ton. There were no opera- 
tions in copper on Friday forenoon, but the price fell 
2s. 6d. per ton. One lot was sold in the afternoon, and 
quotations fell other 1s. 3d. per ton. At the forenoon 
meeting on Monday there was nothing done, but the 
price was marked down 3s. 9d. per ton. i. the afternoon 
75 tons were sold, and quotations finished unaltered from 
the morning. There were no dealings at the forenoon 
meeting of the copper market yesterday, but the price 
fell 2s. 6d. per ton ; nor was there any business reported 
in the afternoon, when the quotations were flat, showing 
a loss of 8s. 9d. on the day at 48/. 2s. 6d. per ton cash. 
This forenoon no copper sales were reported, but the 
price fell 1s. 3d. per ton. In the afternoon 100 tons were 
sold, and prices gave way other 7s. 6d. per ton, the settle- 
ment price being 47/. 15s. 

Bo'ness Water Bill.—This Bill, which aims at getting 
a new supply of water to Bo’ness, has had its preamble 
prov ore a House of Commons Committee and its 
clauses adjusted. The scheme is estimated to cost 22,0007. 
in all. The new reservoir will have a storage capacity 
for 200,000,000 gallons. 


The Calcutta Earthquake.—This earthquake has regis- 
tered itself at the Edinburgh Royal Observatory, and 
at a meeting of the Royal Society of Edinburgh on Mon- 
day night a paper was read on the subject. 


Opening of Port Royal Harbour, Peterhead. — The 
formal opening of Port Royal Harbour took place on 
Friday afternoon by the Harbour Trustees’ steamer 
Flying Scud entering and severing a ribbon stretched 
across the channel. The Provost and the members of the 

ublic bodies were on board the steamer. The area of 

ort Royal as now extended and deepened is nearly six 
acres, and the work has cost 32,000/., including 12,000/. 
for forming a quay wall in the South Bay. The quantity 
of rock excavated has been 160,000 tons, and the whole 
work has been carried out within a year. 


Edinburgh Water Scheme Contracts.—The Works Com- 
mittee of the Edinburgh and District Water Trust on 
Monday opened eight tenders for contract No. 6 of the 
Talla scheme, consisting of 10 miles of tunnelling and 
covered aqueducts, beginning at Broughton Station and 
joining Mr. Best’s tender at Broomlee Station. The 
tenders were eight in number, and were from about 
130,0002. to 100,000. The lowest five were remitted to 
the engineer for examination and report. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield and the Engineers’ Dispute.—What is going on 
now in the engineering trades is causing the gravest 
anxiety in Sheffield. e Amalgamated Society of En- 
gineers here numbers about 1200 members, and, so far, 
there is no indication either that the men will take part 
in the eight-hours movement or that the employers will 
take action against them, inasmuch as they do not belong 
to the Federation of Employers. There is another fact. 








The bulk of the men are not employed by engineering 
firms as such, but in works that have their own engineer- 
ing shops and do their own fitting on the premises. The 
more serious fact for Sheffield is that any prolonged stop- 
page will mean the suspending or countermanding of 
orders for steel forgings, tools, and many other things in 
the production of which the city is very deeply interested. 
At Hull, where some 3000 engineers are employed, 25 per 
cent. have received notice of dismissal. 


Davy Brothers, Limited.—The annual report of the 
directors of this company, for many years the leadin 
engineering establishment in the city, is not cheerfu 
reading. The gross profits for the oq ending April last 
amount to 3416/. 5s. 10d., against which there is deprecia- 
tion 1400/., interest on mortgages and loans 18191, 5s. 2d., 
and the deficit from last year 1834/. 18s. 9d., leaving a 
balance of 1637/. 18s. 1d. to be carried forward. Better 
results are ho for next year, as the works are now 
fully employed. 

John Brown and Co., Limited.—At the annual meeting 
of the shareholders in John Brown and Co., held on the 1st 
inst., more than usually interesting and informing speeches 
were delivered. The chairman (Mr. J. D. Ellis, J.P.), 
who has been with the concern 43 years—10 years before 
it was converted into a company—spoke on the difficulties 
connected with the armour-plate trade and the coal 
industry. At the commencement of the year the Admi- 
ralty, he said, whilst expressing satisfaction with the 
Harvey plates that had been supplied, said before they 

ve out more orders they and Messrs. Cammell and 

fessrs. Vickers must produce a 6-in. plate which should 
withstand four shots with 48 lb. o wder without 
being pierced. Although such a feat had not before been 
accomplished, they set to work, and each firm produced a 
plate that met the requirements of the Admiralty. In 
the meantime, Messrs. Krupp, of Germany, had made a 

late which was much superior to the latest plates made 
in Sheffield, and the Admiralty at once demanded a plate 
equal to it. At great trouble and expense they at once 
“whe wears to put themselves in a position to do this, and 

aving secured the patent which Mr. Krupp had used, 
and the assistance of his firm in carrying it out, a plate 
had been manufactured which he had no doubt would be 
equal to the Krupp plate. The plate would shortly be 
tested, and good orders, it was hoped, would follow. To 
meet the expense the company had incurred in putting 
themselves in a position to comply with the demands of 
the Admiralty, 30,0007. had been set aside from the 
profits of last year. Mr. Ellis told a pitiful story of the 
condition of the coal trade. Many owners in South and 
West Yorkshire, he stated, were being drained to 
death. Some had succumbed, and others were gradually 
becoming weaker, as their = were being carried on at a 
loss. Alluding to the Workman’s Compensation Bill, he 
said it would involve their company in an expenditure of 
something like 20007. per year in compensation for acci- 
dents caused by falls of roof and similar things. In case 
of a big explosion occurring through no fault of the owner, 
he thought liability for compensation should be limited, 
say to 5000/., and any further money required should be 
found out of the Consolidated Fund. The report of the 
directors was adopted, and a dividend of 73 per cent. was 
declared. 

Electric Lighting in Sheffield.—A hitch has occurred in 
the negotiations between the Sheffield Corporation and 
the Electric Light and Power Company for the purchase 
of their undertaking. The corporation, acting under the 
terms of the order creating the company, offered them 
2002. for every 100/. of capital properly expended by them. 
The directors, not thinking the offer sufficient, practically 
declined it, and the corporation have sus; nied further 
negotiations until the result of an action hich they have 
— against the company to obtain possession is 

nown. 


Iron and Steel.—There is considerable uncertainty in 
these branches on account of the movement in the engi- 
neering branches. There is plenty of work on hand if 
only firms are allowed to proceed with it. Having regard 
to what is passing, the iron trade is steady, and prices 
locally have not appreciably changed for several weeks. 
The steel works are well employed, and the rolling mills 
are running full time. For some descriptions of best cast- 
steel wire there is a good demand. At many of the lead- 
ing firms in the cutlery and white metal branches, stock- 
taking is proceeding, as this is between seasons. A good 
many men are either wholly idle or only partially em- 
— The men in the file, light and heavy tool, and 

indred branches are more favourably situated. 


The South Yorkshire Coal Trade.—The coal trade 
throughout this district —— up much better than at one 
time was even hoped for. he demand for hard coal has 
seldom been more active than it is now, there being still 
a market for all that can be won. There is no falling off 
in the requirements of manufacturers, and full prices are 
being paid. The railway and gas companies are also 
taking a heavy tonnage. In house coal business is 
quiet, although prices remain firm. Slacks, especially 
of the commoner kinds, are very plentiful, and 
threaten to become adrug in the market. Many coal- 
owners, in the contracts they are now entering into, are 
protecting themselves against the operation of the Work- 
man’s Compensation Act by a clause that if it es in 
its present form 3d. per ton advance shall be — 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 
The Cleveland Iron Trade.— Yesterday there was 
very thin attendance on ’Change, and it is some con: 
siderable time since the weekly market here has been 


Juty 9, 1897.] 


ENGINEERING. 





43 








so dull. Next to no business was transacted, and almost 
everybody asked for quotations replied that they were 
unable to fix them. Labour troubles were solely respon- 
sible for the unsettled state of affairs. There was a wide 
difference in the notions of buyers and sellers as to what 
ought to be paid for pig iron, and what transactions 
were recorded were only for very small odd lots. Most 
of the merchants who had No. 3 g.m.b. Cleveland pig 
iron for sale put the price at 40s. for prompt f.o.b. deli- 
very, but few makers would listen to so low a price. 
On the other hand, it was reported that there were 
merchants willing to accept 39s. . for a small 

reel or two. There was hardly anything doing 
in the lower qualities, and forge and foundry were nomi- 
nally 39s. 6d. It was impossible to obtain reliable quota- 
tions for forward delivery, buyers and sellers alike being 
indisposed to operate ahead. Middlesbrough warrants 
were 39s. 44d cash buyers. East hematite pig iron varied 
a good deal in price. As low as 49s, was named for early 
denvaey of mixed numbers, but producers would not, as a 
rule, quote below 50s., and some of them, in fact, would 
not sell at that price. Spanish ore was fairly steady, but, 
as might be expected, it was somewhat easier, in sym- 
pathy with pig iron. Rubio (50 per cent.) was obtain- 
able at 14s. ex-ship Tees. Middlesbrough hematite war- 
rants were not quoted at all in the early part of the 
day, but by the close they were nominally 48s. 94d. 
cash buyers. To-day’s market was very idle. There was 
really no change in quotations for makers’ iron. Middles- 
brough warrants, after easing to 39s. 1d., rallied_a little, 
and closed 39s. 4d. cash buyers. Middlesbrough hematite 
warrants fell to 48s. 54d. cash buyers. Pig iron is by no 


means plentiful just now, and the production has just | }, 


been reduced by the blowing out of a furnace at the 
Acklow Iron Works, and another at Messrs. Bolckow, 
Vaughan, and Co.’s works, This ought to assist prices 
=— but the unrest in labour seems to damp every- 
thing. 

Manufactured Iron and Steel.—So far as quotations are 
concerned, the manufactured iron and steel trade shows 
little change. Producers of most articles are well sup- 
plied with contracts, but they now experience difficulty 
in securing new orders. Plates are somewhat weaker, 
but other descriptions of finished iron and steel are as 
firm as when we last reported. In the bridge-building 
departments a lot of work is poing on, and rail producers 
report that they are kept well employed. 


Coal and Coke.—Little new can be said of the fuel 
trade. Bunker coal continues in pretty good demand, 
with little alteration in price. For the time of year gas 
coal is firm. Household coal is very dull, and depressed 
—_ Coke is steady, with a very heavy export 

emand. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been active, the de- 
mand for prompt and early delivery having been a 
The best steam coal has been making 11s. to 11s. 3d., 
while secondary qualities have brought 9s. 9d. to 10s. 6d. 
per ton. House coal has been dull, as was to be expected 
at this period of the year. No. 3 Rhondda large has 
made lls. per ton. Patent fuel manufacturers are well 
off for orders. The coke trade has shown no material 
change; foundry qualities have been making 17s. to 
18s, 6d. per ton, and furnace ditto 15s. to 16s. 6d. per 
ton. The demand for iron ore has rather fallen off, and 
prices are slightly easier; rubio has made 13s. 6d. to 
13s, 9d. per ton. The manufactured iron and steel trades 
have shown little change ; all the leading works are well 
employed. 

Burry Port.—The question of the water supply of 
Burry Port came again before the Llanelly rural district 
council this week, when the clerk read the reports of ex- 
perts respecting sites for a proposed reservoir. The 
estimated cost of construction was 22,000/., to meet which 
a rate of 8d. in the pound would be necessary. It was 
reported that the Llanelly borough council was prepared 
to supply water from its reservoir at Llanelly at the 
rate of 4d. per 1000 gallons. The chairman remarked 
that there was no alternative but to take the Llanelly 
water, but Mr. P. F. Daniel (Burry Port) said the Burry 
Port people were determined not todo so. Ultimately 
it was decided to again communicate with the Llanelly 
borough council. 


Ebbw Vale Steel, Iron, and Coal Cmpany, Limited.— 
The annual meeting of this company was held at Man- 
chesteron Tuesday, Mr. J. Brailsford presiding. Thereport 
and balance-sheet were taken as read. The former stated 
that the year’s working showed a substantial improve- 
ment. The steel works had been busy, and showed a 
good profit. The replacement of antiquated and worn- 
out plant continued to make steady pres 3 but much 
remained to be done. In moving the adoption of the 
report and accounts, the chairman said this was the 30th 
annual meeting since the formation of the company, and 
the fifth since the formation of the present board. The 
past year had not been a progisene one for the two prin- 
— industries in which the company was more parti- 
cularly interested. For eight Somer out of the twelve 
the state of the South Wales steel coal trade was cala- 
mitous. The tin-bar trade had also been in a depressed 
condition. The manufacturers of tinplates had not yet 
overcome the McKinley tariff. Prices ruled low, and 
competition had been very keen. Under these circum- 
stances the directors were of opinion that the result of the 
past year’s working was satisfactory. The balance-sheet 
now submitted was a great improvement upon that of 
the previous year. The directors would be able to pay a 


dividend of 7s. 6d. ashare. This would absorb 27,9287., 
and they would have 7674/. tocarry forward to next year’s 


working. The directors had reason to regard the pro- 





spects of the coal trade as more encouraging. The report 
ees adopted, and the dividend recommended was de- 
clared. 


South Wales Institute of Engineers.—A 
of the members of this Institute was held at Cardiff on 
Monday, under the presidency of Mr. H. W. Martin. A 
discussion took place on a paper contributed by Mr. T. 
Forster Brown at the last meeting, on the Transvaal 
coalfield, and_this was supplemented by some particulars 
of a visit paid to the South African Republic by Mr. 
T. H. Bailey in 1889. He described the coal measures on 
a number of farms, and detailed the analyses made, from 
which it appeared that the coal produced gave a consider- 
able quantity of ash. Iron ore was plentiful, and there 
was an abundance of almost every kind of mineral, but 
timber was scarce, and transport charges were excessive. 
Mr. Hort Huxham went into the logical formation of 
the coalfield, and discussed the theories of coal in situ 
and the subaqueous deposits. From the enormous 
extent of the Transvaal coalfield he said he could 
hardly agree with the latter theory. Mr. H. K. 
Gordon thought the coal might have been formed 
by both methods. He gave instances where isolated 
lumps of coal had been found in strata of a different 
character, and also gave a case where the coal suddenly 
disappeared in one colliery and reappeared a little 
further away double the normal thickness. This tended 
to show that the strata were once affected by currents of 
water, particularly as the double thickness of coal was 
more difficult to work. The discussion was continued by 
Mr. G. M. Murtrie, after which Mr. T. Forster Brown 
briefly replied. A short discussion took place on a paper 
y Professor A. C. Elliott and Mr. George Wilson on 
“The Strength of Corrugated Saeet Iron.” A paper on 
‘The Cost of Secondary Horse Haulage,” by Mr. W. J. 
Heppell, was taken as read, and ordered to be printed 
in the official proceedings. Professor Galloway gave a 
Paper, illustrated by limelight views, on experiments 
and observations by M. Fayol, on ‘‘Subsidences Caused 
by Working in Mines.” The discussion was adjourned 
until the next meeting. 
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MISCELLANEA. 

Mr. Cotquuoun and Herr Detring, the agents of the 
Anglo-German syndicate, have returned to Europe without 
succeeding in their efforts to obtain a concession for the 
working of railways and mines in China. 


The gross earnings of the French railways were 2.6 per 
cent. more in 1896 than in 1895, and their net earnings 
showed an increase of 5.3 per cent. The average earnin 
per mile were 2170/., of which 51.6 per cent. went in 
working expenses. 


The Canadian Pacific Railway Company have lost no 
time in beginning the construction of the line through 
Crow’s Nest Pass. Notices have been published calling 
for tenders for the first 100 miles from Lethbridge west- 
ward. 

Geologists are going to have an excursion to Edin- 
burgh, under the auspices of the London Geologists’ Asso- 
ciation. It will extend for a week, from July 26 to 31. 
They will visit the Linlithgow Hills, the Granton sand- 
stone group, Sauchie Muir, Stirling Castle, and other 
parts of interest. 


Messrs. Vickers, Son, and Co. have received an order 


from the Admiralty to build a battleship of the Canopus | g 


class of 12,950 tons displacement and 13,500 indicated 
ee Messrs. Vickers have only been the owners 
of the Barrow shipyard for a fortnight, and this is their 
first order. All classes of warships have been built at 
Barrow hitherto save line-of-battle ships. 


There are now in operation in the United Kingdom 
380 blast-furnaces, as compared with 372 at the beginnin 
of the year. Of the total 95 are in the north-east of England, 
179 more in other parts of England, 81 in Scotland, an 
25 in Wales. There are, however, 682 furnaces actually 
built, so that 302 are not in blast. At the beginning of 
the year there were 313 idle. Five new furnaces are 
being built, and five are being rebuilt. 


In the Court of Appeal on Wednesday, before the 
Master of the Rolls and Lords Justices A. L. Smith and 
Chitty, the hearing was begun of an appeal of the Maxim- 
Nordenfelt Guns and Ammunition Company and Mr. H. 
S. Maxim against a decision of Mr. Justice Wright, to the. 
effect that the manufacture of cordite by the Ordnance 
factories at Woolwich is not an infringement of the 
plaintiffs’ patent for the manufacture of a certain explosive. 


Sir Wilfrid Laurier, the Canadian Premier, explained 
at length, at a — meeting on Tuesday of the colonial 
party in the House of Commons, the new departure 
taken by Canada in connection with the tariff, and stated 
incidentally that if, in the opinion of the Imperial law 
officers, the existing treaties compelled Can to give 
Germany and Belgium the same favourable terms as the 
mother country, the Dominion Government would fulfil 
their obligations, but every endeavour, consistent with 
international honour, would be made to place matters on 
a more satisfactory basis. 


The Z'imes Constantinople correspondent writes: ‘‘ Of 
all the numerous schemes of industrial enterprise in this 
country which have been announced as being in course of 
negotiation, only one has issued from the stage of preli- 
minary intrigue which, in Turkey, prepares undertakings 
of this sort for official treatment. The project in question 
is that of a German syndicate, which offers an advance 
of 200,000/., and, as security, proposes to take over the 
working of the steamboat lines between Haidar Pasha 
and Karakeni Bridge, and between that bridge and 
Kadekeni. These two lines form part of the Mahsousseh 
system, and if the Germans succeed in obtaining the 


88|tinental business h 


‘Basinghall-avenue, London, have introduced an exceed 


lease of them in the teeth of the opposition of the Minister 
of ine, the concession will probably prove to be the 
thin end of the wedge for the larger scheme of getting 
the whole steamboat service into German hands.” 


The Secretary of State for Foreign Affairs has received 
a despatch from the Acting British Consul-General at 
Sofia, stating that the municipality of that town invite 
tenders for (1) the supply of electric currents to light the 
streets, as well as public and private buildings in the 
town and the supply of electric power ; and (2) the con- 
struction and working of electric tramways in the town 
and suburbs. Tenders will be received for either or both 
of these undertakings at the offices of the municipality of 
Sofia up to September 22 next, and will then be examined ; 
but a final adjudication will be held on October 2 if in 
the interval a reduction of 5 per cent. is offered on the 
tenders containing the most favourable terms. Such fur- 
ther particulars as have been received may be seen at the 
Commercial Department of the Foreign Office any day 
between the hours of 11 a.m. and 6 p.m. 


In spite of adverse weather conditions, the battleship 
Majestic, preparatory to leaving Lough Swilly for the 
naval manceuvres, took in 600 tons of coals in less than 
six hours, or an average of 116 tons an hour, and in one 
hour she took 138. Thisis an unprecedented performance 
in the Channel Fleet, and it has only once been su 
in the Mediterranean, where on one occasion the Trafalgar 
is said to have taken in some 340 tons at the average rate 
of 141 tons an hour. To those who have seen a mail 
steamer coaled at Port Said, where as many as 400 tons 
have been taken in in an hour, even this will seem no 
very remarkable performance, but the coaling of a battle- 
ship from a casual collier alongside is a very different 
thing from the coaling of a mail steamer at Port Said. 
There coal is delivered into spacious and readily accessible 
bunkers by a continuous stream of black humanity, the 
buckets being filled as soon as they are emptied by an- 
other ebony swarm working in an open lighter. In a 
battleship all the work is done by the ship’s company. 


Mr. Lionel Radiquet, one of a syndicate formed in 
France for the purpose of promoting a direct steamship 
service between the north of France and the south of 
Ireland, is in this country at present to discuss the pro- 
ject with the leading Atlantic lines. He explains that if 
Great Britain’s supremacy on the Atlantic is to be 
maintained, some such line as the one he suggested is 
neg 1 over France the agents of the bigger 
British lines were doing ——— nothing, and in a 
very short time vane,“ would probably be compelled to 

ot many years all the Con- 
m done by them, but 
now the best outlets in Europe for American busi- 
ness were in the hands of the Germans, who were 
carefully a the traffic. Some years ago the 
commenced at Cherbourg, and now there were six cal 
there—three in and three out—a week. The bulk of the 
first-class passengers travelled that way, and one of the 
companies proposed to make Brest a calling-place, with 
the object of diverting the emigrant traffic also. No 
further developments of this kind could much hurt 
Southampton, which had always been in touch with the 
French coast, but the diversion was affecting Liverpool 
and Glasgow to the extent of a very big sum every year. 
Calais-Dover-London-Liverpool was the old way from the 
Continent, but it conld not have esca notice 
that the tendency of the American tourist traffic was 
irect. What his syndicate proposed was a line of 
fast mger steamers between a port in Brittany 
and Queenstown, and the port they believed to be 
the most suitable was St. Malo Dinard, practically 
half-way between Cherbourg and Brest. The place had 
many natural advantages asa harbour, and they proposed 
to build a big wharf and provide every facility for the 
traffic. They were assured of the hearty co-operation of 
the railway companies, and with support on the British 


close their places. 


d | side would be able to divert the bulk of the traffic which 


at present was secured by the Germans. By the proposed 
route passengers for the Liverpool boats would embark at 
Queenstown, and passengers for the — boats at 
Moville. Inthe north of France the people were very 
enthusiastic about the scheme. 





ComBINED SprED COUNTER AND CHRONOGRAPH.-~~ 
Messrs. O. Berend and Co., Limited, of Dunedin peenans 
in| 
handy and reliable speed counter combined with a aoaee 
graph. When the point is pressed against the shaft 
whose speed it is desired to learn, the counter and the 
clockwork start simultaneously, and when it is removed 
they both stop together. The operation thus becomes 
absolutely simple ; there is no ni to look at the watch 
face, and no chance of making mistakes. The chrono- 
graph registers to the fifth of a second, and can be reset to 
zero after each operation. The counter cannot be reset. 
It is stated by the makers that the instrument can be 
used for speeds up to 5000 to 6000 revolutions per minute. 





Great YARMOUTH.—The accounts of the Great Yar- 
mouth Haven and Pier Commission for the year endin 
March 31, 1897, show a revenue of 11,941/., as compa 
with 12,4532, collected in the year ending March 31, 1896. 
Some of the commissioners are of opinion that special 
efforts should be made to stimulate the trade of the har- 
bour. The difficulty, of course, is that minor ports like 
Great Yarmouth are swamped by large places such as 
Hull, Newcastle, Leith, &c. The carrying trade of the 
world has passed more and more of late = into large 
vessels, and large vessels cannot enter such ports as Great 
Yarmouth. These are the hard facts of the case, inst 
which, it is feared, the Great Yarmouth Haven and Pier 





Commissioners are powerless to struggle, 
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NOTICE TO AMERICAN SUBSORIBEBS. 

We beg to announce that American Subscriptions to ENGInmERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuzy, 63, East 10th-street, New York, 
and Mr. H. V. Houmrs, 44, Lakeside Building, Ohi e 
prices of subscription — in advance) for one year are: For 
thin (foreign) paper edition, 17. 16s. Od.; for thick (ordinary) 
[apd edition, 2/. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on =P lication. Serial 
advertisements will be inserted with all practica Fe regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
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THE CONDITION OF TRADE WITH 
CHINA. 


SomE time ago (see Enoinezrine, April 30, 
1897, page 580 ante) we directed the attention of our 
readers to an interesting and valuable report pre- 
pared under the direction of the National Associa- 
tion of Manufacturers of the United States of 
America by Mr. Robert P. Porter, on the com- 
merce and industries of Japan. As supplementary 
to that report, we would now mention some of 
the chief points in the results of an inquiry into 
the state of trade at the treaty ports of China, 
which was undertaken by Mr. Byron Brenan, the 
British Consul at Chefoo, at the request of the 
Foreign Office. Not only are there some very close 
relations between the conditions of trade in China 
and Japan which require careful attention from 
those who are interested in the subject, but even 
the contrasts which occur are not without their 
lessons. The appearance of such reports shows 
that recent events have quickened the interest of 
the world in the evolution of commerce and in- 
dustry in the Far Kast. 

Mr. Brenan’s report covers a very wide area, 
and treats of such a variety of subjects that only 
parts of it will interest general readers, and it is 
to these we will, meantime, chiefly confine our 
attention, as, no doubt, those who wish to study 
its special aspects will do so from the report itself. 
It is divided into five main sections: (1) The pre- 
sent position ; (2) the inland transit trade : (3) the 
suggestions and complaints of merchants ; (4) con- 
sequence of the war with Japan ; (5) what may be 
done to promote trade. 

On the first of these heads, the present position 
of trade in China, the long experience and wide 
observation of Mr. Brenan enable him to express 
opinions which ought to carry much weight. He 
begins by saying that if the complaints which our 
merchants in China have reason to make in respect 
of their own operations, either in their gravity or 
their frequency, are to be taken as a measure by 
which the present position of British trade may 
be judged, then we must come to the conclusion 
that matters are not in an unsatisfactory state, 
for, as a rule, the mercantile communities at the 
ports cannot point to any difficulties or obstruc- 
tions which -hamper them in the pursuit of their 
lawful avocations. He adds, however, thata closer 
inquiry into the subject reveals the fact that com- 
plaints are few because our merchants are but 
little engaged in pursuits out of which complaints 


.| may arise; and that, being denied the opportunity 


of doing what they fain would, in creating the 
conditions out of which a prosperous international 
trade springs, the scope of their operations is so 
limited that there is now scarce room for the ap- 
pearance of any question that has not already 
been fully debated and finally settled. 

The impression which a visit to nearly all the 
treaty ports of China leaves upon the mind, is that 
the Chinese people are monopolising in an increasing 
degree, the commercial advantages obtained under 
the several treaties which foreign Governments 
have concluded with China. Foreign Powers 
having prepared the ground for their own subjects, 
the Chinaman is gradually elbowing them out and 
occupying the position for himself. Mr, Brenan 
does not think that this of itself need be deemed an 
unsatisfactory result of our wars and diplomacy. 
The development of trade is the first consideration, 
and if the measures we have adopted to this end 
have had the indirect effect of freeing the native 
trader from the fetters which hitherto have tram- 
melled him, and of placing him—much against the 
will, doubtless, of his own officials—in as favour- 
able a position as the foreigner, the natural advan- 
tages which he enjoys as a native of the country 
have, as might be expected, enabled him gradually 





to supplant his foreign competitor. But so long as 


this result is obtained, not by curtailing the treaty 
rights of our merchants, but rather by extending 
these rights or their equivalent to the native of the 
country, we must rest content to let the business 
pass into the hands of those who can do it the most 
successfully. 

Although, however, the British merchant in 
China seems to be disappearing, the interests of 
our manufacturers remain, and as a market capable 
of immense extension, China may well claim more 
attention than she at present receives. Mr. Brenan 
says we should look beyond the China as it is, and 
think of the China as it might be, if a portion of 
the restless energy we display in new lands could 
be diverted to hasten the development of the un- 
exploited, if not undiscovered, resources of this 
ancient country, and he addresses himself chiefly to 
the British capitalist, manufacturer, and artisan 
who have to gain by hastening the process. To 
judge from the letters from business men in England 
which the post frequently brings to the consuls in 
China, the conditions under which trade is carried 
on, and the opportunities of extending it, are but 
imperfectly understood by them. It is apparently 
assumed that trade in China proceeds much on the 
same lines as in the United States, France, or Ger- 
many. Mr. Brenan proceeds, therefore, to give a 
considerable amount of information which will be 
useful to them, although appearing very elementary 
to those on the spot. We must refer to the report 
itself for details of this information, a good part of 
which, however, no doubt is known to those of our 
readers who have studied the articles on the Far 
East which from time to time have appeared in 
this journal. He describes in an_ interesting 
manner the conditions under which foreign mer- 
chants carry on their business in China, and traces 
the causes which have led to the greater part of the 
inland business being done by Chinese. It will pro- 
bably cause surprise to learn how few British mer- 
chants now exist in China. In Shanghai there are 
80 British firms, large and small. At the outports 
the list is as follows: Newchwang 3, Tientsin 9, 
Chefoo 2, Chungking 1, Hankow 12, Kinkiang 2, 
Chinkiang 4, Foochow 6, Amoy 6, Swatow 2, Canton 
6, and of these not a few are merely commission 
agents. Ifthe firms which are solely interested in tea 
are excluded, then the number is indeed insignifi- 
cant, and yet it is on these that we have to rely for 
the extension of our trade. China, asa customer of 
ours, cannot buy unless she has something to pay 
with, and it has been pointed out by those who 
study trade statistics, that China buys as much as 
she can afford. In the long run an increase of 
exports means an increase of imports, but it 
has to be remembered that the Chinese producer 
does not seek a market for his goods in foreign 
countries; he stays at home till a purchaser 
comes to him, and it is doubtful whether a 
single article has ever found its way to a foreign 
market through the enterprise of the Chinese mer- 
chant. If the interchange of commodities between 
the East and the West is to grow, it is the Western 
merchant who must discover what more the China- 
man has to give us in exchange for our manufac- 
tures. The initiative must come from our side, 
and until we can take more from China she must 
not be expected to take more from us. 

The export trade from China to Europe and 
America, unlike the import trade, has shown no 
tendency to pass out of foreign hands. Occasion- 
ally, but so rarely as not to be of any importance, 
the Chinese dealer will be persuaded by the foreign 
merchant to retain an interest in produce consigned 
to a foreign market ; but the results are usually 
discouraging, and the Chinese are too distrustful 
to leave the sale of their merchandise in foreign 
markets to a foreigner whose proceedings they 
have no means of checking. Where, years ago, a 
few large firms with large capital bought China’s 
products and sent them to Europe on their own 
account, there are now many small firms who 
receive orders from Europe by telegraph, and who 
fulfil them for a small commission at no risk to 
themselves. The telegraph and banking facilities 
have made it unnecessary to possess capital, and the 
business of the export merchant in China has, in a 
great measure, changed into that of the commission 
agent. One of the consequences of this is that the 
commission agent who is buying on a limit, and 
who receives a commission on the amount of the 
invoice, buys on the best terms he can at the 
treaty port, but has no personal interest in the 
previous treatment which the merchandise has 





experienced at the hands of the tax-collector, 
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and does not feel disposed to engage in the 
interminable disputes which an attempt to profit by 
the treaty stipulations affecting the inland transit 
of merchandise would land him in. Were he deal- 
ing with his own money, and was every dollar 
saved in taxes a dollar in his own pocket, he pro- 
bably would try to bring this taxation down to the 
legal minimum, but in filling an order he now 
takes what the local market offers, and makes no 
research into the past. 

Considerations like these lead Mr. Brenan into 
a long explanation of the development and present 
condition of the inland transit trade and to the 
suggestions which have been made by the mer- 
chants for its improvement, but for these and other 
matters connected with them we must refer to the 
report itself. He then discusses the consequences 
of the war with Japan. That war itself had 
scarcely any effect on the trade of China. Except 
at the port of Newchwang, which was seized by 
the Japanese and occupied by them until the close 
of 1895, trade went on much as before, and the 
custom-house returns for 1894 and 1895 show that 
quantities and values were not affected. Mr. 
Brenan thinks that the treaty which brought the 
war to a termination, satisfactory as its terms may 
have been to victorious Japan, proved a disap- 
pointment to those who had been cherishing the 
hope that it would mark anew departure in foreign 
relations with China, and that at last the long- 
deferred opening up of the country was about to 
take place. Neither from the terms which Japan 
has exacted, nor from the severe lesson adminis- 
tered to China, are changes likely to follow which 
will materially affect our commercial interests in 
these parts. Indications are already abundant that 
it is vain to look for any spontaneous effort on the 
part of China to rouse herself from her lamentable 
state of torpor. Mr. Brenan attempts to set forth 
the extent to which our commercial interests in 
China are affected by the Treaty of Shimonoseki. 
Probably his views are somewhat pessimistic on 
account of his past experience with Chinese ofticial- 
dom, but on the whole they may be taken as a very 
fair indication of the actual state of affairs. The 
cession of Formosa to Japan will probably have a 
very important bearing on the trade of Amoy. 
Under Chinese rule all thetea from Formosa was sent 
abroad, chiefly to the United States, through the 
port of Amoy, where the principal tea firms are 
situated, and where the tea is manipulated and re- 
vacked. The tea having paid its export duty in 
meee was allowed to enter and leave Amoy 
again without further payment. Now that Formosa 
has passed into other hands it remains to be seen 
whether China will continue to treat a foreign 
country’s produce with the same liberality. Pro- 
bably independently of anything the Chinese may 
do, through the action of the Japanese Govern- 
ment, Formosan tea may desert Amoy and find its 
way to America through one of the Japanese ports. 
There being no safe anchorage for large steamers in 
Formosa, the tea has been sent to Amoy for tran- 
shipment to larger vessels, but with a line of 
Japanese steamers connecting Formosa with Kole 
or Yokohama it may be found more simple to send 
the tea to one of these ports for transhipment there. 
This would be a serious loss to the mercantile 
community at Amoy, but to commerce, as a whole, 
the change would be immaterial. 

The extra drain on China for the payment of 
the interest on the indemnity to Japan is, in the 
opinion of Mr. Brenan, a serious menace to our 
commerce, for it is on trade that extra taxation falls, 
as the other sources of revenue at present existing 
are not capable of expansion. The opening of four 
new ports to foreign commerce will ultimately 
greatly develop trade, but progress will evidently 
be slow. Mr. Brenan gives a considerable amount 
of information which explains the difficulties in the 
way, and which we commend to the attention of 
our diplomatic authorities. The opening of new 
ports is always considered by the Chinese Govern- 
ment as a concession to foreigners, but Mr. Brenan 
thinks that the history of our commercial relations 
shows that each new port opened is a greater boon 
to the native than to the foreign merchant. Under 
the treaty, foreigners have the right temporarily to 
hire warehouses in the interior of China for the 
storage of their merchandise without the payment 
of any taxes or exactions whatever. This is a con- 
cession which will be of no practical value, as the 
distribution of goods into the interior is in the 
hands of Chinese. As under the former Japanese 
treaty Japanese subjects were expressly forbidden 





to proceed into the interior for purposes of trade, 
it was probably this disability that suggested to 
the Japanese negotiators the insertion of this 
clause. 

Of more far-reaching consequences is the permis- 
sion given to foreigners to engage in all kinds of 
manufacturing industries at all the open ports of 
China. Up tothis time the Chinese Government 
has, when it suited it, denied our right to manufac- 
ture at the open ports, and by way of affirming its 
decision, orders had been given to the custom- 
house not to pass the machinery necessary for the 
erection of cotton mills at Shanghai. The reason 
alleged was that machinery would interfere with 
the means of livelihood of the people, the real 
reason being that certain highly-placed officials 
wished to retain the monopoly of cotton spinning 
and weaving. To machinery on principle, it is 
clear that the Chinese Government had no objec- 
tion, for at the very time that a factitious opposi- 
tion was being made to the importation of spindles 
and looms by foreigners, there were already at 
work in China steam mills for pressing peas, match 
factories, silk-reeling establishments, machinery for 
pressing brick tea, sugar factories, and other 
industries requiring machinery. But these did 
not come into competition with mandarin-owned 
factories, and no question was ever raised as to the 
right of foreigners to use machinery in these works. 
Under the Shimonoseki Treaty it was stipulated 
that all these obstacles should be removed, and at 
once several joint-stock companies were formed to 
erect cotton spinning and weaving mills. Mr. 
Brenan remarks that it is somewhat ominous that 
the question of excise was left unsettled, and at once 
discussions arose as to whether the Chinese had 
power under the treaty to tax the products of the 
mills. He adds that the interpretation and amplifi- 
cation of the clause in the Shimonoseki Treaty 
dealing with the subject were naturally questions 
for the Japanese negotiators of the commercial con- 
vention to dispose of, and seeing that the conditions 
under which local manufactures may be placed on 
the market have been allowed to remain in a state 
of uncertainty, it may be that, on reflection, the 
Japanese perceive that the development of cotton 
manufactures in China will be injurious to their own 
home industry. Mr. Brenan’s suspicions have 
been fully justified, for, since his report was written, 
the Japanese have made another convention with 
the Chinese, giving them power to tax the products 
of foreign mills. It is still too early to say how 
this will affect the financial position of these mills, 
and we must wait results. In the last part of his 
report, Mr. Brenan discusses the measures which 
he considers necessary for the improvement of 
trade, but the consideration of these we must 
meantime postpone. 








BLASTFURNACEMEN AND THE 
EIGHT-HOURS DAY. 


THE agitation for reducing the length of a day’s 
work has been growing so steadily for.some years 
that the phrase ‘‘eight-hours day” has now be- 
come quite familiar ; and the repeated attempts to 
get such a limit to an ordinary day’s work in one 
trade, orin all trades, established bylaw, coupled with 
the freely-expressed opinions of many men of intel- 
ligence in favour thereof, have lifted the question 
well into the region of practical politics. It there- 
fore behoves everyone who is closely interested in 
the relations between capital and labour, between 
employers and employed, to face the question and 
think it out with reference to the trade or trades in 
which he is immediately concerned. 

In any case of continuous working throughout 
the whole 24 hours it is obvious that the length of 
a day’s work—or a shift’s work, as it then be- 
comes—is most conveniently fixed as some factor 
of 24 hours, such as a half or a third ; in fact, any 
other system of dividing the time amongst the 
different sets of men becomes complicated to such 
a degree as to be almost unworkable. A man 
wants to know that he has to come to work at a 
certain hour each day, and that his day’s work 
will be over at another certain hour. 

In steel works, and some others, work is carried 
on continuously night and day for six days per 
week, and, except for necessary repairs, Sunday is 
not a working day. But in the case of blast- 
furnaces it is the almost universal custom to 
keep going day and night throughout the whole 
seven days of each week, many furnaces remaining 





continuously in blast for a dozen, and some for a 
score, of years without any cessation of work, save 
when it is necessary to clean out the gas-flues— 
which become, after several months’ working, 
choked with dust—or on account of accidents or 
strikes. 

The men regularly work in two sets or shifts, 
one by day and the other by night; and, in order 
to equalise the conditions under which the two 
shifts of men work, the day-shift men of one week 
become the night-shift men of the next week, and 
vice versd, this change being brought about by one 
shift working on Sunday for the whole 24 hours. 
Thus it is seen at once that blastfurnacemen 
work under peculiar and exceptional conditions as 
to their hours of work, and it can scarcely be a 
matter of surprise that they should feel a desire to 
alter these conditions. True, there are men in 
other walks of life whose work has to be carried 
on continuously day and night for all seven days 
of the week, such as sailors and firemen on long- 
voyage vessels, policemen, and prison warders ; but 
the long shift of 24 hours is not usual with these. 

Manifestly, the easiest and simplest way of 
reducing the length of a shift’s work for blastfur- 
nacemen is to employ three sets of men instead of 
two; and equally manifestly this means either an 
increase in the total wages paid or a reduction in 
each man’s wage. The schemes that have so far 
been tried in this country for dividing the work 
at blast-furnaces between three shifts of men have 
been of the nature of a compromise, and have pro- 
duced both these results together, the total wages 
paid being increased, and, at the same time, each 
man receiving a less sum per week than under the 
two-shift system. 

It will hardly be a matter of surprise that the 
working of such a scheme has not met with very 
warm approval from either side, the extra cost of 
wages per ton of iron made being a very serious 
matter to the employer, and the smaller sum 
received on pay-day being none too agreeable to 
the employed. 

How to meet the problem of employing an in- 
creased number of men without adding to the cost 
of manufacture a burden that it cannot carry in 
the face of competition from other districts and 
countries, is a question hard enough to puzzle the 
brains of the most astute; and when to this is 
added the condition that the employed are to be 
satisfied with the result, it is. not to be wondered 
at that the ironmasters of Cleveland should have 
said tothe blastfurnacemen’s representatives at their 
recent meeting to discuss this question, that they had 
failed to formulate a workable scheme, and must 
leave it to the furnacemen to bring one forward. 

The conditions at different works naturally vary 
considerably, but, broadly speaking, the men may be 
divided (leaving out such as mechanics, and includ- 
ing only those generally classed as blastfurnacemen) 
into three groups : 

1. Backside men, including all concerned in put- 
ting materials into the furnaces. 

2. Frontside men, including all concerned in 
dealing with the iron and slag as they come from 
the furnaces. 

3. Miscellaneous, including engine-men, boiler- 
men, and a variety of others, working for the most 
part in small sets of only a few men each. 

The work of the backside men is more mechanical 
in its nature, and calls for a less degree of intelli- 
gence, than does-that of either of the other groups, 
consisting, as it does, for the most part of filling ore 
and coke into barrows, wheeling these to a hoist, 
which raises the barrows to the top of the furnace, 
and then tipping the contents of the barrows into 
the furnace hopper. To do all this by machinery 
seems a matter not beyond the power of modern 
engineers ; and, indeed, we have recently published 
a description of mechanical appliances for charging 
blast-furnaces at use in the United States, where, 
doubtless, the greater cost of labour makes iron- 
masters more — than they are in this country 
to substitute machinery for men wherever possible. 

There can be little doubt that if the result of 
agitation such as is now going on for the eight- 
hours day be to increase the cost of making a ton 
of pig iron to any great extent in any one district, 
the ironmasters will turn their attention to the de- 
velopment of mechanical appliances to enable them 
to work with less men. 

It is probably within the mark to say that the 
average custom at furnaces working 12-hour shifts 
is for the backside men not to be actually doing work 
for more than 8} hours per shift; and it is from 
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this class of men that most of the agitation for the 
eight-hours day has come. 

The case of the frontside men is somewhat dif- 
ferent, for they have to remain on duty during the 
whole of the shift, though they have usually fre- 
quent opportunities of ‘‘ resting” during the shift ; 
still their actual working hours are usually longer 
than those of the backside men, and their work 
calls for the exercise of more intelligence and skill, 
and at times is laborious and exhausting. 

Generally the backside men, and to a somewhat 
less degree the frontside men, work in groups sufli- 
ciently numerous so that, if a change was made from 
12-hour shifts to eight-hour shifts, by each man 
putting forth a little more effort a smaller number 
of men per shift would be able to do the work, and 
so make a partial return for the extra cost of the 
three shifts. 

When, however, the third group of men comes 
to be considered, there are found to be several cases, 
such as blast-enginemen, boiler-minders, hoist- 
enginemen, weighmen, &c., in which there is only 


one man (or perhaps two) on each shift ; and here | Eas 


the introduction of the three shifts occasions an 
increase of 50 per cent. in the total number of men 
employed. By abolishing any extra rate of pay 
for Sunday work (which under the 12-hours shifts 
is paid at for half as much more than on weekdays), 
and the ‘‘bonus” that is pretty generally paid 
when the weekly make of iron exceeds an agreed 
amount, some reduction can be effected in the 
extra cost occasioned by the introduction of the 
eight-hours shifts ; but in all the schemes yet tried, 
the result of the change has been an increase in the 
cost of wages per ton of iron made. This would not 
be of much importance if the eight-hours shifts be- 
came the general custom throughout the trade in 
this and other countries. But when the pig iron 
made under the new conditions has to be sold in 
open competition with iron made in other places 
under the old conditions, the increased cost of pro- 
duction caused by the change from 12-hours shifts 
to eight-hours shifts becomesa very serious matter, 
and it is hardly too much to call it a nail driven into 
the coffin of the trade of the district wherein the 
new conditions are adopted. 

The position at the moment in the Cleveland dis- 
trict, where the question has been brought pro- 
minently to the front, is that the threatened 
handing in of notices by the men on July 2 has 
been averted, and the men’s representatives have 
been asked to prepare, in consultation with the 
managers of the respective works, a scheme for 
each of the 17 works included in the Cleveland 
Ironmasters’ Association for applying the eight- 
hours shifts, and to submit these schemes for con- 
sideration and discussion by the Ironmasters’ 
Association. 

It seems a pity that the initiative should be thus 
left in the hands of the men’s representatives, as 
there is always a certain amount of odium attach- 
ing to the rejection of a proposal when no counter- 
proposal is put forward. But we can only suppose 
that the ironmasters found themselves unable to 
formulate any workable scheme at all, and so thought 
it best to let the men’s representatives knock their 
heads against the wall in their endeavours after 
the impossible. However, we are by no means 
convinced of the wisdom of this policy, for we 
cannot shut our eyes to the signs around us, signs 
increasing in number and clearness year by year, 
or even day by day, that this is a growing move- 
ment, and that the eight-hours day, or-something 
near akin to it, will have to be earnestly dealt with 
before long ; and it is not usually considered a wise 
thing to let your adversary get in the first blow. 
Where one party bring forward a scheme and say 
that it is workable, and the other party simply say it 
is not workable, and do not produce any counter- 
scheme, the first party seem to us to have scored a 
little, if it be only in the matter of gaining popular 
sympathy, which is an article of some value after 
all. The issue of this struggle for the introduction 
of the system of eight-hours shifts for blastfurnace- 
men will be watched with keen interest by all con- 
nected with the iron trade, and not by them alone ; 
for it is being steadily made more and more mani- 
fest that the frequent disturbances that take place 
year by year in the relations between capital and 
labour must tend to drive trade away from the 
country, and, if persisted in, will inevitably make us 
distressingly familiar with such legends as ‘‘ Made 
in Germany ;” and we credit even the most ‘“ ad- 
vanced” of labour agitators in this country with 
having no desire for that result. 








THE WEATHER OF JUNE, 1897. 


THE meteorological data for June, 1897, prove 
its weather to have conformed to the typical 
characteristics of the month, though numerous 
abnormal variations occurred locally. The weather 
was at times tumultuous, with blasts and squalls, 
lightnings and thunders ; it changed from chilly 
to hot, from dulness to brilliancy, from copious 
rain and hail to uncommonly dry air sandwiched 
between days of cold and gloom, or the other 
extreme of heat and sunshine. The mean pressure 
and temperature of the atmosphere at extreme 
positions of the British Islands to which the Isle of 
Man is central were as follows : 














: ee Aes 
* Mean Difference Difference 
Positions. Pressure. | from Normal. | Tempe- | trom Normal. 
rature. 

in. | in. | deg. deg. 

North 29.97 above 0.10 | 50 below 2 
South an 30.02 nil | 59 nil 

West --| 80,08 above 0.10 | 57 above 1 
t  ..| 3000 | , Oo | 56 below 1 
Central . | 29.99 | % 55 ee 
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The distribution of rain in frequency and quantity 
may be roughly inferred from the following results : 











Places, Rainy Days, | Amount. oa. 
| in. in. 
Sumburgh .. | 16 1.76 less 017 
Scilly .. ee 4 13 1.64 o =e 
Valentia 22 4.75 more 1.41 
Yarmouth ll 2.13 oo Oe 





The daily general directions of the winds over 
these islands give a resultant from N. by E., or 
from N.N.W. taking the estimated force of the 
wind into the computation, while the mean 
distribution of atmospherical pressure indicates 
N.W. by W. The winds were excessively variable, 
gentle for the most part, but rough and capricious 
from N.W. between the 14th and 2lst. The 
weather on the west of Ireland was very dull and 
rainy. The lowest temperature, 31 deg., was re- 
ported at Nairn on the 7th; the highest, 90 deg., 
on the 24th at Greenwich, with 144 deg. in sunshine, 
and humidity 63 per cent. At this observatory the 
mean temperature of the 13th was 12.4 deg. above 
the normal, the 23rd 10.5 deg., and the 24th 
11.2 deg.; and on several days the minimum shade 
temperature was the same as by exposed thermo- 
meter on grass. Cloudy, overcast, or gloomy 
weather in summer modifies solar and terrestrial 
radiation, and renders temperature more uniform 
than it is expected to be in this season. The mean 
temperature at 8 4.M., Greenwich time, for the 
entire area of the British Islands at sea level, had 
risen to 57.5 deg. by the 3rd, then fell to 51.5 deg. by 
the 9th, rose to 62 deg. by the 13th, went down to 
50 deg. by the 19th, a changeable cold day with rain, 
rose to 58 deg. by the 22nd, fell to 56 deg. bythe 24th, 
and attained 60 deg. by the 29th. On the 9th, 
1.05 in. of rain was measured at Oxford ; 16th, 
2.27 in. at Ardrossan, 1.72 in. at Malin Head ; 
20th, 1.17 in. at Valentia ; 29th, 1.04 in. at Hurst- 
castle. Much heavy rain happened locally during the 
severe thunderstorms in south-east England on the 
1st and 26th, in east England on the 6th, in Scot- 
land on the 13th, in south England on the 24th, 
in England generally on the 28th. The weather 
notations indicate fine bright days to have ranged 
between 8 in the south and 1 in the west ; dull 
or overcast between 25 in the west and 10 in 
the north; fog was prevalent on 5 or 6 days, 
and mist on 2 or 3 other days in the central’ and 
south-west districts. There could have been very 
little sunshine in Ireland. As representative 
stations, Aberdeen had 118 hours, Parsonstown 119 
hours, London 154 hours of sunshine. The greatest 
atmospherical pressure, 30.3 in., occurred on 
the 11th; the least, 29.4 in., on the 18th. On 
the 6th the air was stagnant and oppressive, the 
sky had a sullen gray tint without cloud shapes, a 
compact mass of water dust. In the evening 
thunderstorms burst forth. At Sydenham 1.36 in. 
of rain fell in about an hour. Between the 16th 
and 21st a series of cyclonic swirls passed over these 
islands eastward, attended by much squally weather 
and large local rains, exceptionally disastrous for 
summer time; several ships were wrecked and 
many lives lost. Jubilee day, the 22nd, at London 
commenced overcast and threatening ; suddenly 
about 11.30 a.m. the sun shone out brilliantly, and 


continued so for the rest of the day. The weather 
conditions on the 24th were peculiar ; between 
1 and 2 p.m. a thunderstorm with squalls 

over Middlesex, accompanied with much rain and 
hail, doing extensive damage. About 3 P.M. an 
appalling tornado devastated in less than a quarter 
of an hour a large track of Essex; houses were 
unroofed, chimney - stacks toppled over, planta- 
tions levelled with the ground, crops destroyed, 
glass and slates broken, large numbers of animals 
were killed, but people seem to have escaped the 
fury of the wind, rain, hail, and ice. Between 
5 p.m. and 6 p.m. thunderstorms were general over 
the southern half of England. 

The Registrar-General’s Returns show the mor- 
tality in the metropolitan district to have been at 
the annual rate of 14.6 per thousand, and for the 
33 principal towns of England and Wales 16.1. 

For the five weeks ending July 3 the duration of 
bright sunshine, estimated in percentage of its pos- 
sible amount, was for the United Kingdom 34, 
Channel Isles 51, south-west England 48, south 
England 40, east England 37, central and north- 
west England 33, north-east England 31, north 
Scotland 30, south Ireland and east and west Scot- 
land 26, north Ireland 22. 


SHIP MODELS AT THE BRUSSELS 
EXHIBITION, 

One of the most interesting features in the 
British Section of the Brussels Exhibition is, un- 
doubtedly, the ship models. They are mostly 
grouped in that part of the section which lies to the 
left of the Executive Commissioner’s office, and 
have attracted a great deal of admiration from 
visitors from all parts of the world who have been 
attracted to the Belgian capital during the present 
season. The exhibits are well arranged, and form a 
most tasteful display ; indeed, this part of the Exhi- 
bition is one of the most pleasing in the whole 
building. The happy thought of exhibiting the 
house flags of all the principal shipping companies 
of Great Britain has afforded the executive of the 
British Section a rich and varied means of decora-. 
tion. The brilliancy of colour resulting from this 
fine display of bunting is especially noticeable. 

Beginning at the extreme end of the section, we 
have on our left the comprehensive exhibit of ap- 

liances for electric traction shown by Mr. Robert 
W. Blackwell ; with this, however, we have nothing 
to do at present, but turning to our left we find first 
of all the stand of Sir W. G. Armstrong, Whit- 
worth, and Co., who have contributed three 
models of typical warships recently constructed 
at Elswick. The largest of these is the 
Chilian cruiser Blanco Encalada, one of those 
remarkable combinations of high speed and destruc- 
tive features which is due to the genius of Mr. 
Philip Watts, the managing director of Elswick 
Shipyard. This vessel was commenced in Sep- 
tember, 1892, and in a little over two years she was 
ready for sea. Although so powerful a ship, she does 
not reach the enormous dimensions of some of our 
own cruisers, her displacement being 4500 tons. She 
has a length of 370 ft., her breadth is 46} ft., and 
her draught of water 184 ft., the latter a feature 
which admirably fits her tothe special service which 
she is intended to perform. Her adaptability for 
South Ameriéan.waters is further enhanced ‘by the 
fact that she is wood-sheathed and coppered. The 
double bottorn extends throughout the space occu- 
pied by the engines and boilers, while the cellular 
structure is practically carried to the ends by the 
way the magazines and other compartments are 
arranged. The disposition of the coal bunkers 
divides the main body of the ship from the outer 
skin of the vessel, the longitudinal bulkheads, in 
fact, forming an inner skin up to the protective deck. 
Above this deck, again, other coal bunkers extend 
over about half the vessel’s: length amidships, so 
that, as has been stated, she has a double side 
over her whole main portion from the keel to 
a height of 6 ft. above water. The armament 
consists of two 8-in. breechloading guns placed 
forward and aft respectively, ten 6-in. quick- 
firing guns, all of 40 calibres length and fitted with 
heavy shields, twelve 3-pounder guns, ten 1-pounder 
quick-firing guns, and two gatlings. All these are 
well shown on the model. There are five torpedo 
dischargers. The protective deck runs throughout 
her whole length. It varies in thickness from 4 in. 
on the sloping sides to 1# in. on the horizontal por- 
tion. Her coal capacity is 1000 tons. On the gun-. 








nery trials of this vessel four rounds were fired from 
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one of the 8-in. guns in just over a minute, such a 
speed of firing not having been obtained up to that 
time. The projectiles of the 8-in. gun will pene- 
trate 18 in. of steel armour, whilst those of the 6-in. 
gun will go through 15} in. of steel. In the model 
the second-class torpedo-boat which is carried by 
this vessel is well shown. The speed of the Blanco 
Encalada was 21} knots on trial with natural 
draught ; whilst with forced draught 22.78 knots 
were reached as mean of runs on a measured mile. 

The next model on this stand to which reference 
may be made is that of the Japanese torpedo gun- 
boat Tatsuta, completed in 1894. Her length is 
240 ft., her breadth 27 ft. 6 in., and at a draught 
of water of 9ft. 6in. her displacement is 920 
tons. She has two 4.7-in. quick-firing guns, four 
3-pounders, and two pairs of twin-mounted torpedo 
discharging tubes, together with a single torpedo 
tube in the stem. On trial she reached a speed of 
21 knots with forced draught. Her boilers are of 
the circular Navy pattern. The third model is 
that of one of our own vessels, H.M.S. Sword- 
fish. This, as is well known, is one of the recent 
torpedo destroyers. She is 200 ft. long, 19 ft. wide, 
and has a draught of 5 ft. Her speed is 27 knots. 
The engines of this vessel are by Messrs. Belliss 
and Co. 

The adjoining stand is occupied by the Clyde- 
bank Engineering and Shipbuilding Company, for 
so many years known as the firm of J. and G. 
Thomson. The display is one of the finest in 
the building, and consists of nine models of 
steamers. The first to be noticed is a very beautiful 
model of the line-of-battle ship Ramillies, one of 
our Royal Sovereign class. The general particulars 
of these vessels are so well known, that very little 
description is here necessary. They are 380 ft. 
long and 75 ft. wide ; the moulded depth to the 
upper deck is 44 ft. 6 in.; the mean draught is 
27 ft. 5in., and the displacement 14,300 tons. The 
main armament consists of four 13.5-in. 67-ton 
guns and ten 6-in. quick-firing guns. The armour 
consists of a belt of maximum thickness of 18 in., 
above which is a 4-in. belt ; on the redoubts the 
armour is 17 in. thick. The speed is 174 knots 
on 13,000 horse-power. The next model represents 
the second-class cruisers Terpsichore, Thetis, and 
Tribune, that were built in 1890-91. An older 
vessel is shown in the model of the Scout, a ship 
which suggested a great many of the features of the 
high-speed larger vessels that have since been 
added tothe Royal Navy. A model of the Terrible 
brings us down to the present day. The details of 
this vessel must be so well within the memory of 
all our readers that it would be superfluous to 
give any full description of her. The Clydebank 
Company have built three torpedo-boat destroyers, 
which are represented by a model; they are 200 
class, and have speeds of 284 knots on 4200 horse- 
power. The Pluton and Proserpina are two some- 
what larger torpedo-boat destroyers now being 
built by this firm for the Spanish Government, and 
are represented in the Exhibition by a model. 
They are each 225 ft. long, 22 ft. 6 in. wide, and 
13 ft. 6 in. deep, the displacement being 400 tons. 
The armament consists of two 75-millimetre guns, 
two 37-millimetre guns, and two torpedo tubes. 
The speed is to be 30 knots. The trials of these 
vessels are being looked forward to with consider- 
able interest by those engaged in the design of 
similar craft. Turning to mercantile vessels, we 
tind models of the America, one of the most suc- 
cessful liners of her day ; the Columbia, a_ twin- 
screw vessel built for the service between South- 
ampton and Havre; and the Clyde steamer Glen 
Sannox. 

The adjoining stand is appropriately devoted to 
another Clyde. shipbuilding firm, the Fairfield 
Shipbuilding and Engineering Company, so long 
and honourably known as th? firm of John Elder 
and Co. Here are shown no less than 14 models 
of vessels built by thisfirm. We have the Diadem, 
a cruiser for the Royal Navy, now building, which 
gave her name to a class; a smaller cruiser—the 
Venus—built last year, and an older vessel—the 
Magicienne ; the Handy represents this firm in the 
construction of torpedo-boat destroyers of the 
earlier class. Amongst the magnificent ocean liners 
which have been turned out by this firm we have 
represented by models the Cunard leviathian 
Campania, 620 ft. long; the Normannia, of the 
Hamburg-American Line ; the Umbria, and the 
celebrated Arizona, in her day the flyer of the 
Atlantic. For the Castle Line we have the 


Dunottar Castle ; for the Pacific Mail Company, 








the China. Paddle steamers are represented by 
the Engeland, of the Zeeland Company ; the Queen 
Victoria, which runs to the Isle of Man from Liver- 
pool in 3 hours and 15 minutes, the distance being 
70 nautical miles. The late Sir William Pearce’s 
yacht, the Lady Torfrida, now known as the Val- 
freya, is also represented, as well as the large 
steel sailing ship Pass of Melfort. 

Crossing the Clyde to Dumbarton, we come to 
the exhibit of William Denny Brothers. Their 
chief model is the Union Steamship Company’s 
vessel the Scot ; the Onipenta represents a cargo 
vessel built by this firm; the Duke of York is a 
twin-screw steamer on the Fleetwood and Belfast 
route ; another cross-Channel boat is the Sussex, 
running between Newhaven and Dieppe; the 
Princess Henriette is another cross-Channel steamer, 
well known in connection with this firm’s produc- 
tions ; whilst the Woolwich Belle represents one 
of the large class of river steamers. Several other 
vessels of this firm are represented by models, but 
limits of space prevent even a mention of their 
names. 

The River Thames is represented at the Exhibi- 
tion by the world-renowned firm of Yarrow and 
Co. One of the most interesting models shown by 
them is the Russian torpedo-boat destroyer Sokol, 
in her time the fastest vessel of her day. This 
boat is interesting for the many novel features in- 
troduced in her design, that constitute her a pioneer 
vessel in many respects. She has been used as a 
model on which the Russian Government have 
constructed many similar craft. Her speed, it 
will be remembered, was 30 knots. Another most 
successful vessel turned out by this firm was the 
torpedo-boat Viper, which reached a speed of 26} 
knots, her length being 147 ft., and the load carried 
26 tons. This, weneed hardly say, is altogether a 
remarkable performance. As is well known, Messrs. 
Yarrow and Co. have been remarkably successful 
with their sternwheel steamers. They show a model 
of Le Stanley, built in 1884, and which reached a 
speed of 10 miles an hour on a draught of no more 
than 14 in., again a really wonderful performance. 
On the same stand is shown a model of the Yarrow 
boiler, upon which it would be superfluous for us 
to comment in this notice, our columns containing 
so many records of the successes attained by this 
steam generator. 

We have not space to refer to the large number 
of models shown by the various shipping com- 
panies and others, and we can only give our readers 
a list of their names. The Orient Company, the 
London, Chatham, and Dover Railway, the South- 
Eastern Railway, the Union Steamship Company, 
the Great Eastern Railway, the P. and O. Com- 
pany, the Great Western Railway, the Eastern 
Telegraph Company, and many others, send models 
of vessels which they own. Reference should, 
however, be made to the fine exhibit of Messrs. T. 
Cook and Sons, the well-known tourist agents, who 
show models of vessels which they own, as well as 
other objects of historicinterest. Sir Albert Rollit 
also sends quite a large collection of excellent 
models, amongst them being those of yachts and 
steam trawlers. Messrs. J. L. Thompson and 
Sons, of Sunderland, send a model of the screw 
steamer Tai Nan, of 3100 tons gross register and 
342 ft. long ; she has triple-expansion engines of 
3500 horse-power and a speed of 173 knots. They 
also show models of the s.s. Moyune and Coogee. 








THE INFLUENCE OF SUDDEN 
COOLING ON NEARLY PURE IRON. 


By J. O. Arnotp, Professor of Metallurgy at 
University College, Sheffield. 

Mr. H. Marion Hows, the distinguished Ameri- 
can metallurgist, in enunciating his carbo-allotropic 
theory, by which he claims to have explained most 
of the phenomena attending the hardening of steel, 
has always regarded as the central support of his 
platform the alleged fact that nearly pure carbonless 
iron assumes on heating to about 750 deg. Cent. an 
allotropic form possessing a tenacity far greater 
than that of ordinary iron ; also that if such allo- 
tropic iron be suddenly cooled from a full red heat, 
it retains more or less completely its tenacious 
molecular configuration, and hence when cold re- 
gisters a maximum stress far higher than that given 
by slowly cooled iron which has had time to resume 
its normal molecular structure. 

Mr. Howe's original statement was that the ten- 
sile strength of nearly pure iron could be tripled 





by very sudden cooling. In other words, the stress 
could be raised from about 20 to 60 tons per square 
inch, or 200 per cent. The accuracy of this state- 
ment was denied by Mr. R. A. Hadfield and the 
writer, who asserted that their practical experience 
led them to the conclusion that the tenacity of 
quenched iron was, with test bars of 0.25 square inch 
area, not 200, but only about 25 per cent. greater than 
that of the normal metal ; that is to say, the stress 
rose from about 21 to 26 tons per square inch. Mr. 
Howe has recently published some experiments* on 
nearly pure iron (containing about 0.02 per cent. of 
carbon and 0.1 per cent. of copper), and has found 
that his deductions, based on tests obtained with 
impure materials. were erroneous. In seven tests 
on sections averaging 0.034 square inch in area, 
quenched from a temperature of 900 deg. Cent. in 
saturated brine at a temperature of — 6 deg. Cent. 
he obtained an average increase of 27 per cent. in 
tenacity, viz., 6 tons, or from 22 to 28 tons per 
square inch.t His results, however, were very 
erratic. To take extreme cases, one bar registered 
an increase of only 1 ton, whilst in another the 
stress had risen 8 tons per square inch. The above 
variations suggest serious experimental errors. Mr. 
Howe does not appear to consider that his claim to 
have preseuted strong mechanical evidence of tke 
allotropy of iron is in any way weakened by the 
circumstance that the increase in tenacity whch he 
supposed to be 40 tons per square inch appears as 
a matter of experimental fact verified by himself to 
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Fig. 7. 


be only 6 tons. The actual data upon which Mr. 
Howe based his carbo-allotropic theory were the 
results of a series of observations in which he 
quenched a number of small bars of very impure 
mild steel at varying temperatures, and noted-the 
relation of the observed tenacities to the critical 
points.t The data obtained by this admirably 
conceived plan will always be of great value 
with reference to researches on the properties of 
the particular class of steel employed. But in con- 
nection with the properties of nearly pure iron 
they are ianetialh except as inaugurating the 
sound experimental lines upon which such investi- 
gations should be conducted. Hence the writer 
does not quite see why in examining the physical 
properties of nearly pure iron, Mr. Howe has 
abandoned his own excellent original method. He 
now seems to conclude that because such iron 
quenched from 900 deg. Cent. in a freezing mixture 
rises 6 tons in mean tenacity, therefore the allo- 
tropy of iron above Ar2 at 750 deg. Cent. (or at 
what Mr. Howe now somewhat vaguely terms ‘‘ the 





* Engineering and Mining Jounal, vol. lxii., De- 
cember 12, 1896, page 557, and vol. Ixiii., January 30, 
1897, page 111. 

+ Mr. Howe tabulates one experiment in which on 
uenching a wire about 0.0044 square inch area at — 15 deg. 
ent. a stress of 51 tons was noted, together with a 
reduction of area of 73 per cent. Mr. Howe (with a 
frankness which can command only the respect of his 
scientific opponents) expresses some doubt as to the 
7 of this figure. As the measured stress from 
which the tonnage was obtained by calculation was only 
490 lb., any experimental error would be multiplied 
by 233. Most metallurgists, therefore, will be inclined 
to share Mr. Howe’s hesitation in accepting the result. 

t Journal of the Iron and Steel Institute, 1895, No. 2, 


page 294. 
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upper retardations’’) has been mechanically indi- 
cated. 

What Mr. Howe really required to prove was 
that associated with the break in the recalescence 
curve at Ar2 there was a corresponding break of 
nearly 6 tons in a curve of which the co-ordinates 
were tenacities and quenching temperatures. It 
should be remembered that the range of Ar2 is 
about 30 deg. Cent. In the absence of evidence 
from Mr. Howe on this vital point, upon which to a 
great extent his theory must stand or fall, the writer 
has carried out the following experiments. 

Swedish bar iron was melted in a crucible and 
cast into a 50-lb. 3-in. ingot. The ingot was ham- 
mered, rolled, and reeled into a bar @ in. in dia- 
meter. From this test-pieces were prepared. The 
carbon in the ingot was 0.04 per cent., but during 
the reheating operations it appears to have absorbed 
a little carbon. The impurities in the finished bar 
(being the mean of analyses made by Mr. F. W. 
Harbord and the writer) were as follow : 

Carbon... 

Silicon ... 

Manganese 

Arsenic 

Phosphorus 

Sulphur 

Copper... , 
Aluminium see sits re .. 0.02 

The test-pieces 2 in. parallel and 0.1 square inch 
in area were turned to an accuracy of jy in. in 
diameter. One of the screwed ends was recessed 
for the reception of the thermo-couple and its clay 
insulator. The other end had a hole into which 
was forced the iron rod by means of which the 
bars were withdrawn from the furnace. 

The test-bars were heated in an iron tube furnace 
with two rows of gas and air-blast jets of small dia- 
meter, and so distributed as to evenly heat the tube 
well beyond the ends of the test-piece. The bars 
were heated up to an initial temperature of about 
990 deg. Cent., were allowed to cool to the desired 
temperature, and were then instantaneously 
quenched in a tank of saturated brine and ice. The 
average temperature of the brine was 5 deg. Cent. 
The heatings and coolings were throughout con- 
ducted in an atmosphere of pure dry nitrogen, thus 
preventing the formation of the slightest traces of 
‘*scale” on the test-bars, which, after quenching, 
retained their polish, and in the most extreme cases 
showed on their surfaces only an attenuated blue- 
grey film of oxide, under which a light scratch 
with a pin revealed white metal. The initial 
and quenching temperatures were measured by 
means of a delicate installation of Le Chatelier’s* 
pyrometer, on the scale of which 1 millimetre is 
equivalent to 2.8 deg. Cent. in the proportional 
range. The mechanical tests were made with every 
care on a 10-ton Wicksteed single-lever machine 
registering in 12 inch-ton moments to the third 
decimal of a ton. It is, however, difficult to avoid 
experimental errors or variations to the extent of 
about 0.5 ton per square inch (equal to 0.05 ton on 
section). 

The details of the experiments are set forth in 
Table I. They are plotted with [tons per square 
inch] and [quenching temperatures in degrees Cen- 
tigrade] as co-ordinates in Fig. 1, as is also the 
recalescence curve of one of the test-pieces regis- 
tered by M. Osmond’s admirable method. The co- 
ordinates of the curve last named are [the number 
of seconds occupied by the cross-wire in falling 
2 millimetres] and [millimetres corresponding to 
2.8 deg. Cent. of temperature]. The latter co- 
ordinate corresponds with the temperature co- 
ordinate of the tenacity curve. 
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TABLE I. 








Quenching | 





Rar Maximum | : Reduction 
Number. Tompe- Stress. | Elongation. | “of Area. 
rature. 
deg.Cent. | tonsper | percent.in per cent. 
ae ee 
Normal 15 71.42 44.0 80.0 
3 400 21 59 43.0 768 
6 525 22.46 41.0 7%.8 
8 600 23.02 34.0 76.2 
2 650 25.56 31.5 76.8 
5 705 26.24 27.5 73.8 
ll 780 29.79 29.5 70.8 
4 820 29.46 27.5 75.4 
9 887 32.63 21.5 75.9 
1 9.8 31.35 300 76.2 








* As metallurgical research becomes more and more 
delicate, so more and more do metallurgists realise the 
debt of gratitude due to this distinguished French physi- 
cist for devising his wonderfully accurate and sensitive 
Pyrometer, 








On inspecting the Table and curves, it will be 
seen that quenching below a red heat has little or 
no effect on the mechanical properties of the metal, 
but that at an incipient red heat about 500 deg. 
Cent. there is a well-marked critical point, and the 
curve turns somewhat sharply upwards. It will 
also be seen that the critical thermal points Ar 2 and 
Ar 3 are as such without influence on the mechani- 
cal properties. In fact, between 500 deg. and 
900 deg. Cent. the increase of tenacity is propor- 
tional to the quenching temperature. The follow- 
ing Table shows the experimental errors in measur- 
ing the stress required to bring the observed results 
into absolute agreement with the above law : 

Test-bar No. 1 = 0.167 ton — error. 
9 = 0.067 
4 0.033 
ll 0.100 
0.050 
0.050 
0.060 
en 0.060 

A very remarkable feature of the results is the fact 
that the reduction of area is practically constant and 
unaltered, averaging 76 per cent. in the quenched 
bars as against 80 per cent. in the normal metal. 

The results obtained in this investigation point, 
in the writer’s opinion, to the conclusion that the 
increasing tenacity as the temperature of quench- 
ing rises is the measure of crystalline stresses in- 
ternal and external. When these stresses are 
overwhelmed by the flow of the metal preceding 
rupture, the mass resumes its normal ductility as 
measured by reduction of area. The elongation 
will obviously be largely governed by the rapidity 
of the localised rupture which will determine the 
comparative percentages of elongation adjacent to 
and distant from the point of fracture. 

In conclusion the writer has much pleasure in ex- 
pressing his obligations to Mr. Andrew McWilliam, 
A.R.S.M., lecturer on metallurgy at University 
College, Sheffield, for the untiring vigilance with 
which he has attended to the construction of the 
apparatus and the tedious details of the experi- 
ments necessary for this delicate investigation ; 
also to Mr. F. K. Knowles, demonstrator of metal- 
lurgy, for the care with which he has carried out the 
mechanical tests. 
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SOUTH AUSTRALIAN RAILWAYS. 

WE have had occasion in the past to write of the 
competition between Queensland and New South 
Wales, and now the Commissioner of South Aus- 
tralia laments the fact that no arrangement has 
been found possible which would put an end to the 
extreme competition for wool trattic which existed 
between the railways of the different colonies. The 
competitive rates, he adds, must continue. Now 
competition has its undoubted advantages, but there 
is a danger—not altogether imaginary either—in 
the construction of lines by competing colonies to 
traverse almost the same territory, while other parts 
are in greater need of railway communication. Of 
course the local farmer may profit, but it is not 
quite so evident that the colony as a whole 
will gain. We say this in the consciousness 
that in nearly all cases the railway commis- 
sioners of all colonies are fully realising the 
true purpose of the railway system, and are 
consequently meeting the requirements of the 
public in a liberal and commercial spirit. Thus 
South Australia, like its neighbours, has arranged 
a reduced scale of charges for the carriage of live- 
stock, and while the immediate result has been a 
slight decrease in income from this score, 111,879 
more sheep and 5609 more cattle were carried 
during the year ending with June of 1896. This 
reduction of the rates made it possible for the 
farmer to convey his stock to better pasture land 
when the drought so disastrously affected the far 
north country, and it probably also increased the 
exports. Moreover, it is satisfactory to read the 
remark by the railway commissioner, Mr. Alan G. 
Pendleton, to the effect that it is imperative, with 
a view to the profitable settlement of the far 
northern country, that the lowest remunerative 
rates for the carriage of livestock should be charged. 
Again, to encourage coal-mining at Leigh Creek 
low rates were quoted, but during the year the con- 
signments only reached 1239 tons; and _ experi- 
ments of its use for locomotives have not been en- 
couraging. 

Such reduction in rates can only be attained by a 
wise economy. Thus, on the South Australian 
lines where the goods traffic is heavy, surveys are 





being made with a view to the reduction of gra- 
dients, and of the radius of curves. It has been 
found desirable, too, to replace 723 locomotive 
axles with others of larger diameter ; but while this 
has increased the cost of locomotive power during 
the year by .9d. per train-mile, or .56d. per en- 
gine-mile, it will in the future reduce the repairs 
bill. The cost per engine-mile on the 5 ft. 3 in. 
gauge has been 14.54d., and on the 3 ft. 6 in. gauge 
13.74d. ; but the gross earnings were nearly four 
times this. 

The railways are just recovering from a time of 
depression, which has affected the whole of Austra- 
lasia. Five years ago those in South Australia earned 
fully 6s. 6d. per train-mile ; recently the figure has 
been slowly moving up from the bottom level of 5s., 
and last year it was 68.57d. But the expenses un- 
fortunately did not drop so far; they never do. In 
1891 they equalled 50 to 51 per cent of the gross 
earnings, and when the earnings declined and the 
return to capital was lowest, they were highest—63 
per cent. In other words, when expenditure is 
once increased, especially on Government concerns, 
it is almost impossible to reduce it, particularly 
if wages constitute a large element. There have, 
however, been economies practised recently—the 
workers in thelocomotive factories have been onshort 
time, and the train-mileage has been reduced, so 
that the percentage of receipts required for expenses 
is now about 59, which is fairly satisfactory when 
compared with other colonies. There have, however, 
been few additions to mileage in recent years, so 
that the traffic on the lines operated must have 
become consolidated. 

One evidence of returning prosperity is the in- 
crease in the payments by passengers, particularly 
in first class. There are aren classes—-first and 
second—and during the past year the gross earnings 
from the former increased 5.15 per cent., and from 
the latter 3.88 per cent. ; and it is further sur- 
prising, in the light of British experience, that 
fully one-fourth of the total comes from the first- 
class. The average payment per passenger was 3d. 
per mile, so that the fares must be lower than in 
this country. The Commissioner, too, has re- 
cently introduced the excursion ticket system with 
good results. The goods traffic was also heavier. 
Mineral traffic shows a steady growth, the increase 
last year having been 6612/., the total tonnage 
dealt with being 453,548 tons. In receipts from 
wool traffic there has been an increase of 5019/., 
the weight dealt with having been 26,984 tons. In 
grain, however, there has been a serious drop, due 
probably to the drought; but in live stock the 
addition to numbers has been over 20 per cent., 
22,583 tons being carried. Thus the total volume 
of goods dealt with was just over one million tons, 
the receipts having been about 765,0001. 

These are small items when compared with the 
wide ramifications of, say, the London and North- 
Western Railway, but it must be remembered that 
Southern Australia is largely a territory unex- 
ploited. The population is only 356,000, excluding 
aborigines ; the total railway mileage is 1722} miles, 
of which 1229} miles is of 3 ft. 6 in. gauge. This 
gives a mile to every 207 of the population, but the 
people do not seem to travel much. They only 
make 17 journeys in the year, about one every 
three weeks, and even then they do not go far, for 
the average distance travelled is only 13.34 miles. 
The average haul for goods is high, 127.58 miles, 
while the meanrate perton-mile is 1.19d., due to the 
large quantity of wool dealt with. The earnings 
per train-mile are 68.57d., and the expenses 40.53d., 
so that the net profit for every mile travelled is 
2s. 4d., and for every mile of railway opened 2341. 
The capital cost of the railway is not great—73051. 
per mile, and each locomotive is supposed to serve 
60 miles of line. Thus the return on the capital is 
3.21 per cent. Four or five years ago it was over 
5 per cent., and there has only been an addition of 
some 50 miles to the line since then, so that there 
is every need for an encouragement of traffic, since 
the capacity of the existing railway is not over- 
taxed. It is a case for a discreet reduction of rates 
to increase the income. 








Pic 1n GermMaNy.—The production of pig in Germany 
in the first four months of this year amounted to 
2,219,899 tons, as compared with 2,036,482 tons in the 
corresponding period of 1896, and 1,875,843 tons in the 
corresponding period of 1895. In these totals Thomas 
pig figured for 1,146,587 tons, 1,034,743 tons, and 892,003 
tons respectively. It will be seen that the output is 
steadily expanding. 
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NOTES. 
Tests oN Furi-Size Brock MEMBERs. 

CoMPARATIVELY few full-sized bridge members 
are tested in this country, but in the United States 
such tests form part of the ordinary contract condi- 
tions in the case of an important bridge. Most of 
these tests relate to eye-bars or to pin-connected 
compression members, but in a recent communica- 
tion to the American Society of Civil Engineers 
Mr. J. E. Greiner describes quite an extensive 
series of experiments on built-up tension members. 
The general results go to show that the strength 
of properly designed built-up tension members 
bears about the same relation to the strength of 
small specimens, as does that of a full-sized eye- 
bar. It has long been known that in the latter case 
the strength is always less than in the small speci- 
men. In general, Mr. Greiner’s experiments showed 
a falling off in strength of a full-sized member of 
from 4 to 20 per cent. of that of a small test-piece, 
the general average being about 10 per cent. The 
variations arose from the way in which the member 
was built up. Thus in the case of four angles con- 
nected together to form a single member it was 
found that the strength varied, though irregularly, 
with the method of latticing, or its equivalent, 
adopted. Where a webplate was used, the whole 
area of this webplate proved efficient, though, of 
course, the end connections had to be suitably 
designed. Box-shaped members appeared, if any- 
thing, rather inferior to I-sections. Some further 
experiments made by Mr. Greiner had reference to 
the comparative merits of making connections to 
both legs of an angle bar when used as a bridge 
member. The bars with double connections 
appeared to be about 14 per cent. stronger than 
when one leg only of the angle was connected up, 
the estimate in each case being based on the least 
net section of the metal. 


New METALLuRGICAL UNDERTAKINGS IN RussIA. 

We have several times commented upon the 
rapid development of Russian iron and other 
metal industries, more especially in the south of 
Russia, and the movement seems to continue with 
unabated vigour. There is a distinct rivalry be- 
tween this part of the Russian Empire and the Ural 
district, which formerly held a decided lead in this 
respect, and which evidently does not mean to be 
left behind. This latter district has, however, to 
contend against a certain scarcity of fuel, and may 
be stopped in her progress, unless naphtha, to a 
greater extent than hitherto, be substituted for 
charcoal. One of the largest of the recent installa- 
tions in Russia is the Donez-Jurjew Iron Works, 
which has so far only manufactured pig iron, its out- 
put meeting with a very ready sale. The number 
of blast-furnaces in Southern Russia is, according 
to the latest statistics, 16, with an aggregate pro- 
duction of 640,000 tons per annum. Nine or ten 
more blast-furnaces will in all probability be in opera- 
tion in thecourseof anotherthree or four years, which 
will probably increase the production by 50 per cent. 
Although there does not appear to be any apparent 
lack of ore, investigations are still being carried on 
so as to insure the supply keeping pace with 
the consumption. The French capitalists who are 
starting a large steamer company, with shipbuild- 
ing and engineering works in Nokajew, will have 
a rival in a Belgian company, commencing 
metallurgic operations on a large scale in the 
Government of Jekaterinoslaw, under the style 
of ‘*‘Siderurgie Générale du Midi de la Russie.” 
This company has acquired the right of breaking 
ore on the estate of M. Schtschedrow, at Krivoi- 
Rog, for a consideration of 40,000I., and its capital 
is some 320,0001. The leading specialty of this 
company will be cast-iron pipes. Another Belgian 
company has secured a piece of land in the Novo- 
moskowski district, and will go in for the manufac- 
ture of wagons, wheels and sprin ys for railway car- 
riages, agricultural implements, &c., at the same 
time as they will produce their own pig iron and 
steel. Count Schuwalow has secured a concession 
to form a company under the style of ‘‘ Syswenski 
Mining Company,” for the purpose of exploiting 
the mineral wealth of the Syswenski district, in the 
Perm Government, Under the name of ‘‘ Steel” 
another and still larger —- was formed some 
time ago, in order to start the manufacture of pig 
iron, materials for railway and telegraph construc- 
tion, iron bridges, carriages, &c., in the Obney dis- 
trict, some 25 miles from the Lake of Ladoga. The 
manufacture will also comprise the production of 
other metals. 





ENGINEERING FarvreEs 1n Eeyprt. 


In a recent issue(see page 448 of ourlast volume) we 
called attention to the advantageous positions which 
foreign contractors hold in Egypt, in consequence 
of the feverish anxiety the English officials display 
not to appear to favour their own countrymen. As 
the French nation is generally represented in the 
various departments, and as these officials do not 
regard the matter from the same high point of view 
as their British colleagues, it follows that an unfair 
share of contracts go to the Continent. Ifthe work 
were well done the matter could scarcely be referred 
to as a grievance ; a good article at the lowest price 
should have preference, but in a great many cases 
the foreigner gets the job by undercutting, and 
then recoups himself by using bad material, or by 
employing incompetent workmen. It is easy to 
quote examples: First, we have the Embabeh 
Bridge over the Nile at Cairo, built in 1892, and now 
definitely condemned. The history of this bridge 
is short and most instructive. After it had been 
open to traffic about four years, the top member of 
the swing span split right across. Such an incident 
is, we suppose, unknown in the history of bridges, 
and how a train escaped falling into the river is a 
marvel. The defective plates and angles were 
removed and new ones inserted, giving also addi- 
tional strength ; the bridge was again ‘‘ tested” by 
five locomotives, and pronounced all right. It will 
be observed that the fine old superstitions of our 
Board of Trade seem to have full play in Egypt. 
Just a month after this satisfactory test the other 
member of the same span split across, and a careful 
examination of the bridge showed 150 or more 
cracks in different places. We hear that the rail- 
way board have asked the Government for 40,0001I., 
to put in a new swing span and intermediate piers, 
and generally to give greater strength to the girders. 
Thus the supposed economy of originally accepting 
the lowest bid is more than doubtful. To take another 
case, a French contractor is building a bridge for the 
railway board at a place called Nag-el-hamadi. On 
this work one of the caissons was upset, and killed 
20 or 30 workmen. Such an accident may, of 
course, happen to any one, but we think our Indian 
engineers would stare if they were asked to employ 
compressed air to sink a foundation in simple allu- 
vium. The ordinary well, sunk by open dredging, 
is probably cheaper, and does not endanger the 
lives of the workmen. The last case, that of a 
bridge over the Nile at a place called Dessouk, 
does, perhaps, offer still more surprising features. 
Here two of the caissons were sunk crooked, and 
the piers built in their correct position by corbelling 
out. We understand that the matter only reached 
the ears of the board when a discharged workman 
wrote them an account of it. We do not mean to 
say that English contractors are immaculate, but 
we think it would be impossible to find a similar case 
elsewhere. A body like the Egyptian Railway Board 
cannot well do otherwise than put up their work to 
tenders, and, in the absence of very good reasons 
to the contrary, the lowest tender must naturally 
be accepted. In the case of the Embabeh Bridge 
the design appears to have been accepted by a 
committee on which English engineers were repre- 
sented, and possibly it was all right. Its failure 
points to bad material, or to improper treatment 
of material otherwise good. Defects of this kind 
can only be prevented by rigid superintendence 
during construction, and such superintendence can 
only be obtained by enforcing personal responsibility 
on all concerned ; directly you begin to mix politics 
and business it is difficult to say how far any mem- 
bers of an international committee or board are 
responsible for what happens: the result becomes 
one of intrigue, and not of business. English con- 
tractors may at least console themselves with the re- 
flection that such business as that done by their 
French rivals cannot be very profitable, and that it 
does not bring credit either to themselves or to 
their country, 


THE JAPANESE TARIFF. 


The Japan Weekly Mail publishes a translation 
of the Tariff Bill which was passed at the last sitting 
of the Japanese Diet, and expresses the opinion 
that it is much to be regretted in Japan’s interests, 
and therefore in the interests of foreigners also, 
that such high duties should be levied on imports, 
but adds that the country is apparently bent upon 
raising a revenue, and the permanent advantage of 
trade receives scanty consideration. Our space 


will only allow us to note a few of the most impor- 








tant features in the tariff. A considerable number 
of articles may be imported duty free, including, be- 
sides those intended for imperial use, arms, ammu- 
nition, and explosives for the Army and Navy, vessels 
for the Navy, and articles for the personal use of 
diplomatic agents accredited to the Empire, all 
that is necessary for educational purposes, and the 
raw materials used in manufactures which are not 
produced in Japan. Books, including pamphlets, 
copy-books, journals and periodicals, atlases, maps, 
charts, and other scientific diagrams and models 
and specimens for museums are all duty free. So 
also are raw cotton and wool, and other similar 
materials used in manufacture. The amount of 
duty on arms, clocks, watches, scientific instru- 
ments, and machinery, varies from 10 to 30 per 
cent. Agricultural implements, artisans’ tools, 
and parts thereof are specially farmed, and are 
only charged 5 per cent. Ordinary machinery, 
implements, and scientific apparatus are charged 
10 per cent.; photographic apparatus, 15 per cent. ; 
clocks and parts thereof, 20 per cent.; sporting 
guns, 25 per cent.; silver watches, 25 per cent.; 
and gold watches, 30 per cent. Non-alcoholic 
drinks and comestibles are, on the average, charged 
10 per cent., although sweetmeats are required to 
pay 25 per cent. Wines, liquors, and spirits vary 
from 25 to 40 per cent. Clothing and its accessories, 
on the average, pay about 20 per cent.; drugs 
and chemicals, 10 per cent.; dyes, colours, and 
paints, 10 per cent.; glass and glass manufactures, 
from 10 to 20 per cent., depending on the quality. 
Grains and seeds are let off with 5 per cent., as 
being necessaries of life, and not likely to compete 
with Japanese productions. The charges on metals 
and metal manufactures are, on the average, about 
10 per cent. Pig iron and steel in the ingot, as 
well as other metals in slabs or ingots, are only 
charged 5 per cent. Oils of various kinds are put 
down at 10 per cent., but candles are required to 
pay 15 per cent. Paper is charged 15 per cent., 
and some of the manufactures connected with it as 
high as 25 per cent., presumably because the 
Japanese wish to protect their own manufactures in 
these departments. Raw sugar has to pay 5 per 
cent., syrup 10 per cent., and refined sugar 20 
per cent. Tissues, yarns, threads, and material 
thereof vary considerably. Cotton yarn for weav- 
ing purposes is put down at 10 per cent. ; cotton 
threads for sewing purposes, 15 per cent. ; cotton 
damasks, drills, ducks, prints, and chintzes 15 per 
cent., woollen and worsted yarns 10 per cent., 
woollen cloth 15 cent., raw silk 15 per cent., silk 
fabrics from 20 to 25 per cent., canvas and linen 15 
per cent., blankets 15 per cent., carpets 20 per 
cent. The long list of miscellaneous charges varies 
from 5 per cent. for cattle up to 20 per cent. for 
matches and 25 per cent. for silk umbrellas. It 
has evidently been carefully arranged to protect 
many of the industries which have arisen in Japan 
during recent years. The classes mentioned in the 
Bill conclude with a short list of prohibited 
articles, such as adulterated goods of all kinds, 
and such things as are injurious to public peace 
and morals. Everything containing opium is for- 
bidden, except such as is imported by Government 
for medicinal purposes, thus showing that the 
Japanese are determined to profit by the example 
of the Chinese and not allow the use of that drug 
within their possessions. In conclusion, we may 
note that all articles in violation of the laws of the 
empire respecting patents, designs, trade marks, 
and copyright are strictly forbidden. 








CoaL IN THE Mipianps.—The Langwith Colliery 
which is now re yd about 1200 men and boys, has 
been working full time during the last two months. 
The output is 2000 tons per day, and work can be found 
for another 100 men. e Bolsover Company’s colliery 
at Cresswell has been well employed up to the last few 
days, when the men brought out their tools owing to a 
dispute ; it is hoped an early settlement will be arrived 
at. The output at this colliery is about 600 tons per day. 
The company is erecting several hundred houses for 
workmen ; the majority of these houses will be shortly 
occupied. Shirebrook has during the last five or six 
years developed from an agricultural village of some 400 
inhabitants to a mining centre with a population of 
nearly 3000. The Warsop Main Colliery now finds em- 
ployment for several hundred hands, and the output is 
increasing. At the Shirebrook Colliery coal was struck 
in No. 1 shaft on Easter Monday at a depth of 546 yards, 
and it was also reached at No. 2 shaft a few days since. 
Buildings are being pushed forward as fast as ible. 

he winding engines are capable of dealing with a daily 
on ——— Paso men are employed, but 

en the colliery is fu leveloped it wi ' 
ment for nearly 2000 persons, seit ated 
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THE WORKMEN’S COMPENSATION BILL. 


On Wednesday evening last Mr. C. A. Montague 
Barlow, of King’s College, Cambridge, delivered before 
the London School of Economics a most interesting 
and important address on the subject of the Work- 
men’s Compensation Bill. The chair was taken by 
Lord Reay, and there was a full attendance. The 
speaker commenced by quoting the Scriptural query, 
‘“Who goeth to war at his own charge?” and ex- 
plained that the soldier looked forward to being 

nsioned in case he was disabled on the field of 

ttle. The workman in hazardous employment 
was like the soldier, in that he ran more risks 
than the average citizen. The question was whether 
accidents were sufficiently numerous and frequent 
to put him on the same basis as the soldier. The defi- 
nition of an accident, according to the dictionary, was 
an unforeseen and undesigned occurrence which 
brought pain and injury. Now an employer was 
answerable at common law for accidents caused by 
breaches of industrial legislation. There were three 
classes of accident to consider: (1) From the em- 
ployer’s neglect ; (2) from the sufferer’s neglect ; and 
(3) from pure accident. These latter would be better 
called industrial injuries. There was no doubt as to 
the existence of such injuries. According to the 
labour statistics of the Board of Trade there were in 
1895, in factories, mines, and vessels 4378 fatal acci- 
dents. To these might fairly be added 1450 others not 
tabulated, making 5828 in all. Reckoning in another 
way, the Registrar-General’s returns for the same 
year gave 12,000 violent deaths of males, or 16,000 
for males and females, and it might be assumed 
that one-half were from industrial causes. In Ger- 
many the proportion of deaths to accidents was 
1 in 5, and on that basis we might assume that 
there were 27,000 grave accidents in this country in 
the year. 

The idea of the industrial accident, the lecturer 
said, was only 20 years old. Originally the master 
was liable for his own acts alone, and in a well- 
known case where his servants made a process- 
server eat his writ, the master was exonerated. In 
the seventeenth century the identification of the 
master with the acts of his servant was admitted 
by the courts. The doctrine of ‘‘ common employ- 
ment” arose in the courts in 1837, and according to 
it a servant took the risk of accidents caused by his 
fellow-workmen, and could not claim compensation. 
The next matter which arose to defeat the work- 
man’s claim was the plea of ‘‘ contributory negligence.” 
In 1880 an Act was passed to modify the doctrine of 
common employment under entire specific circum- 
stances, as, for instance, if the plant were defective, 
if the man were acting under the orders of a foreman, 
and also upon railways. The broad result of that Act 
had been that it only answered for a man to claim 
compensation when the injury was great, and when 
he was prepared to leave his employers. The sum 
obtainable was restricted to three years’ average wage, 
and the legal costs were usually heavy. In the case 
of children and poorly-paid workers it was not worth 
while to prosecute a claim. The secretary of an insur- 
ance society had stated that out of 100 accidents re- 
_— to them as likely to bring claims, no notice had 

een served in 85 cases, 11 cases were compounded, 
3 per cent. were fought, of which one-half were won 
and one-half lost. In the county courts there have 
been 2509 actions under the Act since 1891, and the 
average compensation awarded has been 41/. 13s., the 
costs amounting to three times as much. 

Industrial insurance commenced in Germany in 1884, 
by an Act giving compensation for all industrial 
injuries. This was at first restricted to certain trades, 
but in 1887 it was extended. Bismarck used legisla- 
tion of this kind as a weapon against the socialists. 
The industrial scheme combined local independence 
with State supervision in a way almost unknown in 
Germany. Employers were encouraged to form them- 
selves into groups. These groups arranged schedules 
of risks ont apportioned the liability of individuals 
accordingly. If it were found that accidents happened 
with special frequency in any works, that establish- 
ment was placed in a more hazardous class. For the 
purpose of preventing accidents, committees of equal 
numbers of masters and workmen were formed. There 
were 63 such trade associations in Germany, of which 
26 extended over the entire empire. The law of 
1884 extended to all workers gaining less than 2000 
marks a year, with the exception of those employed 
in agriculture, forestry, seafaring, and in domestic 
service. According to its provisions the injured did 
not gain its benefits until their incapacity had ex- 
tended over 13 weeks. In 1887 there were 106,000 
notices of accident, of which only 16,000 cases re- 
sulted in death or came on to the fund. During the 
first 13 weeks the injured were supported from the 
sick fund, to which the employers contributed one- 
third and the men two-thirds. After the expiration 
of 13 weeks, the injured received pensions that might 
be as high as two-thirds their average wage. If they 


died their funeral expenses were paid, and the widow 





received 20 per cent. of the wages, and the children 
15 to 20 per cent. 

The amount of compensation was fixed in the first 
place, the lecturer said, bya board of assessors. The 
man could appeal from that to a board of arbitrators, 
composed of two masters, two men, and a Government 
umpire. There was a further appeal possible to the 
central board at Berlin. The award was paid by the 
Government through the Post Office, and was collected 
from the local associations annually. The plea of contri- 
butory negligence was unknown, and after 10 years’ ex- 

erience the system was favoured by all parties. It was 
ae that the industrial peace produced was worth 
the price paid for it. No one wanted to go back tothe 
old tigation and wrangling, and the gradual extension 
of the system showed that it was developing on natural 
lines. The specially good points were the mixed boards 
of masters and men and the local autonomy of the asso- 
ciations. 

The English Bill, the lecturer said, was not yet law, 
but it was in the report stage in the House of 
Commons. What would happen in the Lords no one 
knew, but the Government were pledged to the prin- 
ciple. If it passed at all, its main features must stand, 
and the most important was that there must be com- 
pensation for all industrial injuries. An amendment 
had been accepted — those workmen who 
caused accidents by wilful disobedience to regula- 
tions. For example, if a miner opened his safety 
lamp and fired the gas, his widow would have 
no claim against the mineowner. This, how- 
ever, might open up many legal questions, as, if 
the ventilation were = there should be no gas 
to fire. The Bill applied to railways, factories, 
quarries, mines, and engineering works. This re- 
striction had led to much debate, but it was asserted 
that the Bill would apply to six or seven million persons, 
half the working population of the kingdom. If suc- 
cessful it wootte easy to extend it, and if not suc- 
cessful the smaller its scope the better. In this 
country the relief was to commence after the second 


week of incapacity, and this would keep one-quarter | },, 


of the cases off the fund. 

There had been a fierce fight over the contracting- 
out clause, and Mr. Asquith had dropped his Bill rather 
than accept such a proviso. No such arrangement could 
be made, however, without the sanction of the Registrar 
of Friendly Societies, although it was not obvious on 
what basis of comparison he should work. Masters 
could only avoid the scheme of the Bill ef — the 
men in one in which they (the masters) did more for 
the men than they were required by law. In fact, 
they must step out of the legal frying-pan into the 
co-operative fire. Six months were allowed to a man 
to make his claim, and even that limit might be 
exceeded under certain restrictions. The claims were 
to come before a joint arbitration board, or, failing 
that, before arbitrators appointed by the county 
court judge, or, failing that, before the judge 
himself. he arbitrator would have a good man 
legal points to decide, such as, was there sutti- 
cient machinery in the works to constitute it an 
engineering works, did the accident take place in 
the course of the man’s employment, and many others. 
The arbitrator might, in the case of total incapacity, 
award a pension for life equal to 50 per cent. of the 
average wage, but not exceeding 1/. per week. If the 
disablement were partial, the pension would be reduced 
proportionately. In the case of fatal accident a lump 
sum was to be awarded. Ifthe man had noone depen- 
dent on him, 10/. was to be the maximum; if he had 
dependents, the sum might vary from 100/. to 300/., 
according to the man’s earnings. Neither solicitors nor 
counsel were to be employed at the hearing, except to 
plead points of law, and no costs to be awarded. 

The lecturer then discussed the question whether 
men in hazardous callings now received extra pay to 
compensate them for the risks they ran. In evidence 
of the contrary he instanced sailors and railway 
shunters, both of whom run great dangers and receive 
only small remuneration. Mill had considered this 
matter years ago, and had decided that it was neces- 
sity that led men into risky callings, and that they 
could not dictate to their masters regarding wages. 
He then went into the probable cost to manufacturers 
that the working of the Bill will entail, particularly 
as regards mining. In Germany compensation amounts 
to 1.6 per cent. of wages in coal mines. In pottery 
and printing respectively it is .3 per cent. and .27 
per cent. The Government calculated that here the 
cost to the coalowner would be 1.5 per cent. of the 
wages. In Germany the annual fatal accidents repre- 
sented 2 per cent. of the workers, and in this country 
1.5 per cent. Mr. Seaton Carr had estimated the total 
annual cost of death and disablement at 14,000/. per 
100,000 men, which was equal to 24d. or 23d. per ton of 
coal got. Since 1886 there had been an increaseof miners’ 
wages ranging from 3} per cent. in Northumberland to 
30 per cent. in Lancashire and Yorkshire, and the coal- 
owners had survived, so the lecturer did not think 
they would be ruined by a 2 per cent. insurance. 
There were, however, only 700,000 miners, or about 
one-tenth of the total number of men affected by the 





Bill. As regards the remainder, Mr. Richardson said 
that engineers could insure at .12 per cent. of the 
wages paid, 

Mr. Barlow hoped to see measures to insure joint 
action and joint lability of employers. These would 
probably come first in mining circles, and would be of 
great advantage to the men, who would then be assured 
against the bankruptcy of their master in case of an 
overwhelming disaster. He also regretted that there 
was no provision for an arbitration board composed of 
masters and men. These would promote friendly feel- 
ing and would be of the greatest use in detecting 
malingering. It was difficult for a man to deceive his 
fellows as tohis physical condition. Lastly, he doubted 
if the Bill would seriously diminish litigation. Itleftthe 
common law and the Employers’ Liability Act just as 
they were, and an injured person could select which 
method of attack he preferred. 

At the conclusion of the lecture a vote of thanks 
was moved by Lord Reay, and seconded by Mr. 
Emerson Bainbridge, who spoke in complimentary 
terms of the fairness and lucidity of the lecturer. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 1. 

Tue market is improving in stops. Prices continue 
very low. The anticipated improvement has proved 
disappointing. Buyers are purchasing cautiously, and 
those sellers who have attempted to sell at a slight ad- 
vance have kept their product. Lake ores have 
weakened. Very large contracts have been closed. 
June transactions were, after all, of disappointing pro- 
portions. July sales will probably compensate. es 
semer pig and billets are somewhat weaker, but buyers 
failed to take advantage of the fact. Large users are 
negotiating for blocks of billets for autumn, and early 
winter delivery contracts will be closed within 10 days. 
The present tendency of prices is downward, despite 
the evidences of a very large demand in the near future. 
It is now quite probable that individual purchases will 
made on a large scale during this month. A con- 
tract for 400 miles of pipe for the Coolgardie district 
is being a on at Pittsburg. The wrought pipe 
mills will have abundance of work this autumn. me 
quiries covering 40,000 tons of structural material 
have been received, or requirements for that large 
quantity are in sight. Good crop conditions are 
stimulating the demand in agricultural lines and light 
machinery, tools, and shop equipments. Plate and 
structural mills are better supplied with orders 
than since spring, and with selling prices at the 
lowest figures ever known it is probable that the 
mills will run nearly to full capacity for some time 
tocome. Pig iron has been doing well in all markets 
for a few days. Consumers do not act in harmony. 
Some await lower quotations, which they argue will 
result from a greater output. A few concerns have 
made heavy purchases, of pipe iron especially. 


Y | Southern pig may be advanced if some of the big deals 


in contemplation go through. Exports of Alabama pig 
are going on. rie» iron is inquired for, and big 
sales are in sight. Should indications become realities, 
the iron trade will gain strength rapidly, and a mark- 
ing up of prices will be next in order. This will not 
help much, as there are so many options out, or what 
amounts to the samething. Bar and sheet mills are 
securing small increments in business. Railway earn- 
ings are improving slowly. Bank clearings are 10.6 
per cent. in excess of same time last year, and 7 per 
cent. below the record of 1892. The tariff Bill will be 
ready for the President’s signature in about two 
weeks, General trade has gained, and prices are firm 
in most staples, and conditions are favourable for a 
general improvement. 








PrERSONAL.—We are informed that the firm of John 
Stevenson and Cowper, of Middlesbrough, has been 
dissolved by efflux of time. Mr. Cowper will continue 
to represent the Framwellgate Coal and Coke Company, 
Limited, and Mr. Stevenson will take over the merchant 
business and the agencies. 


SEwace DisposaL AT Newport PAGNELL, Bucks.—At 
a meeting of the Newport Pagnell Rural District Council, 
the scheme of main sewerage and sewage disposal for the 
town of Newport Pagnall was approved, after being fully 
considered and approved by the parochial sanitary com- 
mittee, and it was decided to apply to the Local Govern- 
ment Board for sanction to a loan for carrying out the 
work, The scheme has been designed by Mr. D. Balfour, 
M. Inst. C.E., F.G.S., of Newcastle-on-Tyne and Edin- 
burgh. The whole of the town is to be properly sewered 
with fireclay-socketed pipes, and, where subsoil is wet, 
Hassall’s water-tight jointed pipes are to be used, espe- 
cially adjoining the Rivers Ouze and Ouzel. The sewage 
will discharge into an underground storage tank, from 
which it will be lifted by centrifugal pumps driven by gas 
engines in duplicate, and forced through a rising main to 
the disposal works, where it will be specially treated by 
chemical or bacteriological tanks and land. Special means 
are to be taken also to prevent the flooding of the town 
during heavy rains by means of relief culverts. 
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THE PROGRESS OF MARINE 
ENGINEERING. 


A Review of the History and Progress of Marine En- 
gineering in the Royal Navy and Mercantile Marine 
from the Foundation of the Institution of Naval Archi- 
tects to the Present Date.* 

By Sir Atsert J. Durston, K.C.B., R.N., Engineer-in- 
Chief of H.M. Navy, Vice-President ; and Mr. J. T. 
Mixon, Chief Engineer Surveyor of Lloyd’s Register 
of Shipping. 

So much has been written on this subject, and the 
nature of the i oom made, particularly in recent years, 
is a matter of such common knowledge in the engineering 
and shipbuilding world, that it will not be possible in this 
paper to present any original facts to the Institution. 

he writers can only hope, by confining the view to the 
years covered by the title of the paper, to accentuate 
some of the most important features of the history and 
progress, and the causes which have made them possible. 

In dealing with the subject, it will be necessary to 
divide it broadly into two parts: 

1. A consideration of the progress made in the theo- 
retical knowledge of the principles affecting the design 
and working of the machinery. 

2. The progress made in carrying out these principles 
in practice, and actually ones pe in satisfactory work- 
ing arrangements, the increased efficiency and advantages 
which theory has led us to expect. 

In 1859, the year previous to that in which this Institu- 
tion was founded, there appeared the first edition of that 
valuable work on the steam engine by J. Macquorn 
Rankine, who was from the first a prominent and valued 
member of the Institution. This work was the product 
of a master mind, and may be taken as representing what 
was most advanced in the science of engineering at that 
time. Subsequent works have contained new and exten- 
sive details of the many improvements since made in the 
design and construction of marine engines and boilers, but 
have added comparatively little to the theoretical know- 
ledge set forth in that work. 

Rankine, Hirn, Cotterill, and others have, by the tables 
of properties of steam and the deductions therefrom 
which they have published, clearly set forth the increases 
of economy which might be expected from the use of 
higher pressures of steam. Such tables and deductions 
have been valuable incentives to progress, but the advan- 
tages they foreshadowed have only been realised by con- 
stant effort and experiment in the practical engineering 
world. 

There was one important principle which was appa- 
rently not recognised by engineers in 1859, and it is cer- 
tainly not stated in Rankine’s work of that date, i.e., 
the diminution of liquefaction and its attendant losses, 
and the gain in economy obtained, by carrying out a 
given range of expansion in two or more successive stages 
in separate cylinders rather than one ; and, as far as the 
theory of the steam engine is concerned, the progress 
during the years of this Institution may be considered to 
consist chiefly in the knowledge which has been gained 
by experiment and practical experience on these - 

Turning, however, to the second part of the subject, we 
find considerable advance ; and it is in putting into prac- 
tice and realising, in successful working machinery at 
sea, the advantages of increased pressure and expansion 
of steam, that the great progress during the period 
covered by this paper has been made. Mesines and 
boilers in the Royal Navy and Mercantile Marine are now 
working as satisfactorily, and at least twice as economi- 
cally, at 1801b. to 250 Ib. pressure as they did at 201b., which 
may be taken as the pressure in general use in 1860, 

Much of this progress has been due to men who have 
occupied promiuent places as members of this Institution ; 
and in considering such a subject as this at such a time, 
we may well recall, with satisfaction and respect, the names 
of Joseph Maudslay, John Penn, sen., the Napiers, Scott 
Russell, Kirk, Sennett, and others, besides names the 
mention of which is only prevented by their presence with 
us to-day, who have been so intimately associated with 
definite progress, and who have from time to time favoured 
this Institution with the earliest reports of their efforts, 
and received from it that sympathy and impetus of 
thought which have urged them to further advances. 

Remembering that the machinery in general use in 
steamships in 1860 was the simple engine with jet con- 
densers, box boilers, and about 20 Ib. pressure, the prac- 
tical advances during the period covered by this paper 
may be summed up as follow: 

ermanent introduction of the surface condenser (after 
being tried and dropped), and the general rise of pressure 
made possible by its adoption. 

Adoption of the circular or Scotch form of boiler, and 
consequent further rise of pressure. 

The successful reintroduction of the compound engine, 
which had been previously tried snd abandoned. 

The adoption of twin-screws ia the Royal Navy, and 
later in the high-speed vessels of the Mercantile Marine. 

Steady rise of pressure to limit of economy obtainable 
in practice with the compound engine. 

am xdluction of the triple-expansion engine, and conse- 
quent further rise of pressure to the limit practicable 
with the circular boiler, and combined with this rise of 

sressure the adoption in some cases in the Mercantile 

Merino of the quadruple-expansion engine. 

The adoption of enhentaiey boilers in the Royal Navy 
generally, and in a few cases in the Mercantile Marine. 

Extending over the whole period there has been a 
steady rise of piston speed and speed of revolution, and 
considerable improvement in design generally, in the dis- 





* Paper read at the International Congress of Naval 
Architects and Marine Engineers. 





tribution of steam, and in the balancing of working parts. 
There has also been a steady reduction in weight of the 
machinery and boilers generally, and —-, of the 
moving parts, due to these causes, and also to the em- 
ployment of improved materials of construction, and to 
the more correct determination of stresses and arrange- 
ment of material to meet them. 

The balancing of engines is at present coming very 
much to the front in the torpedo-boat destroyers, where 
the high speed of revolution and lightness of hull make 
it necessary to diminish the vibratory forces as much as 
possible. Ss, 

It is questionable whether any similar period can show 
a list of solid progress to in any way approach that given 
above. 

These advances have only been made possible by many 
improvements in detail, among which may be mentioned 
the following : 

The invention of the Siemens air furnace, and with it 
the production of mild steel suitable for plates and 
forgings, in large quantities and in large masses, and of 
uniformly reliable quality. 

The production of the corrugated and other similar 
forms of furnace for boilers. 

The invention and perfection of the various forms of 
evaporators and double distillers as a means of supplying 
fresh water for boilers. 

The production of high-class steel and iron tubing, 
chiefly of the seamless type, for boiler tubes and steam 


ipes. 
. The invention and perfection of various forms of 
metallic packing, asbestos packed cocks, and other con- 
trivances for dealing with the —- pressures of steam. 

A general improvement in machine and other tools, and 
the introduction of new forms, such as hydraulic forging 
presses, riveters, and flanging machines, milling ma- 
chines, gas and electric welding plants; the multiplica- 
tion of Whitworth gauges, and the more general use of 
these and of taps and die nuts for producing well-fitting 
screw threads. All these have facilitated the rapid and 
certain production of high-class work, for which our 
leading engineers have always been noted, and which is 
at the basis of all true progress ; and much of the credit 
of the general progress which has been made is due to 
those who have been associated with these details. 

The mention also of the example and practice of the 
locomotive engineers must not be omitted, who, until 
they reached the limits which they considered sufficient 
for their requirements, were well in advance of the rest 
of the engineering world as regards both pressure of 
steam and piston speed ; and it is due to them to say that 
in the earlier efforts in the Royal Navy to obtain the 
maximum of power, on minimum oui, and in the 
space allowable in small vessels of high speed, it was by 
following the lead of locomotive practice in some impor- 
tant directions that the desired results were obtained. 
In the matter of pressure and piston speed, the locomo- 
tive practice is now behind that of the Royal Navy. 

The advances in the Royal Navy and Mercantile 
Marine have run side by side, except perhaps in the three 
following, which are peculiar to the Royal Navy : 

1. The increased working pressures and diminished test 
pressures allowed on boiler shells, and the consequent advan- 
tage of a considerable reduction in the weight of the same. 

2. The general adoption of the water-tube boiler. 

3. The adoption of the closed stokehold system of 
forced draught, combined with the use of the Admiralty 
pattern ferrule as a means of obtaining a high power on 
a given weight for a short time in cases of emergency. 

In the Mercantile Marine forced draught is used in 
many cases, but it is generally the closed ashpit system 
which is applied. 

It is considered that, in the Royal Navy, these steps 
have now all been justified by experience, and the satis- 
factory condition of the machinery in many of our war- 
ships to-day is associated with their adoption. They 
have secured to us distinct advantages which have ma- 
terially contributed to the fighting efficiency of our 
vessels. The Mercantile Marine have not apparently up 
to the present required the assistance of these advances, 
and it is in the difference in the requirements of the two 
spheres that we must look for the explanation of the dif- 
ferences in practice. 

A study of the Transactions of this Institution, viewed 
in the light of what has now been accomplished, shows 
how practical and sound were the ideas of some of its 
earlier members—ideas which were then only prevented 
from being realised in practice by death, or by less favour- 
able surroundings than inherited by the present genera- 
tion. 

In 1865, in the discussion on a paper reporting the 





failure of compound engines and surface condensers, we 
find the following significant remark by Mr. Scott Russell: | 
“*T myself continue to hope that the engines of the future | 
are to be high-pressure expansive engines working with 
surface condensers and fresh water in their boilers.” 

In a discussion in 1868, the following occurs : | 

_“* Everything which can conduce to the employment of | 
high-pressure steam used expansively is by far the most | 
practicaloperation to which to direct our thoughts. 
employing high-pressure steam ocean navigation may 
extended much more to the advantage of the country than | 
it is now.” If time allowed, many similar quotations could | 
be made from the valuable papers and discussions on com- | 
pound and triple-expansion engines, the use of steel, and | 
the valuable contributions on the screw propeller by the | 
late Mr. Froude. 

A few remarks on the progress of the water-tube boiler | 
may perhaps not be out of place at this stage. 

ater-tube boilers working at 120 1b. pressure were | 

fitted in the s.s. Thetis, on the Clyde in 1857, and many 
forms were developed and tried in this country for 
marine purposes between that date and the year 1879, | 


be 
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notable cases being the Rowan, Howard, Root, and 
Perkins types. 

These Cae, although they were in general appear- 
ance similar to the modern types, were not a success, 
their chief defects being deficient circulation, and in- 
accessibility for cleaning and repairs. The Dundonald 
boiler, in its modified form known as the Cochrane, which 
had water-tubes, was tried in the Royal Navy (1867-70), 
in the Chanticleer, Oberon, Audacious, and Penelope, 
and in the s.s. Spartan, in 1875, but troubles with priming 
and difficulties of cleaning caused it to be abandoned. 
In 1874 and 1875 the failure of the boilers of the Propontis, 
Montana, and other vessels of the Mercantile rine 
fitted with water-tube boilers, was marked, and was at- 
tended in some cases with loss of life. These failures, 
combined with the fact that sufficiently high pressures 
for the engines then in use could be satisfactorily obtained 
from other types of boiler, caused water-tube boilers to 
be completely dropped in this country, just at the time 
when other forms were being successfully taken up by 
our neighbours and guests, the French. 

Coming to the present revival of water-tube boilers in 
this country, the first successful case appears to have been 
that of the mission vessel Peace, me tn 4 was fitted with a 
water-tube boiler by Messrs. Thornycroft, in 1882. Fol- 
lowing this water-tube boilers were fitted to the Ariete 
by the same firm, who also fitted a water-tube boiler to a 
second-class torpedo-boat in the Royal Navy in 1885. 
Another second-class torpedo-boat was fitted with a 
water-tube boiler by Yarrow, in 1892. As faras the Royal 
Navy is concerned, the boilers of these two boats were 
the first successful water-tube boilers, and the firms who 
produced them stood alone, for some time in this country, 
as makers of efficient water-tube boilers for ships. Since 
then the boilers of Thornycroft and Yarrow, and the 
French boilers of Normand and Du Temple, with the later 
English boilers of Reed and Blechynden, have all been 
fitted to vessels in the Royal Navy, and are answering 
well. The above are all small-tube boilers. Most of the 
credit of producing satisfactory boilers of the large-tube 
type suitable for ships is due to our neighbours, the 

rench, who have successfully fitted them since 1871 in 
their Mercantile Marine, and since 1871 in their ships of 
war. The most interesting case of persistent effort in this 
direction is that of the Belleville, the patents in connec- 
tion with which date from 1850. 

Apart from the question of the merits of the French 
boilers, it is only due to Messrs. Belleville, Du Temple, 
Normand, and other French engineers, that this paper 
should acknowledge the value to the engineering world 
of the efforts they have made to overcome the difficulties 
connected with the water-tube boiler. 

With reference to other elements of progress, we may 
mention the introduction and improvement of Parsons’ 
turbomotor, and the recent remarkable results which have 
been obtained in a boat fitted with this engine. The use 
of liquid fuel has been constantly kept in view by the In- 
stitution, papers on this subject occur very early in the 
Transactions, by Captain Selwyn and others. The ques- 
tion is affected largely by the supply of fuel which is 
available, and as far as the Royal Navy is concerned by 
other points peculiar to warship design. A torpedo-boat 
destroyer in the Royal Navy is now being fitted with 
means for burning liquid fuel in one of its two stokeholds, 
and will shortly be tried. 


(To be continued.) 








LincoLty Wacon AND ENGINE Company, LimITED.— 
An extraordinar —— this company was held at 
Lincoln on Monday, Mr. H. Newsum presiding, for the 
purpose of considering proposals for an increase of share 
and loan capital. On the motion of the chairman, 
seconded by Mr. Page, a resolution to the effect. that 
the capital of the company be increased by 250,000/., 
in 12,500 shares of 20/. each, making the total capital 
500,000/., in 25,000 shares of 257. each, to be issued 
from time to time, and at such a premium as the directors 
should think fit, was unanimously agreed to. A_subse- 
quent resolution, empowering the directors to borrow 
money on debentures to an extent not exceeding 500, 0000. 
(with the 250,000/. already borrowed), was also carried. 





TRIUMPHAL ARCH OF CONSTRUCTIONAL IRONWORK AT 
Wipnrs.—A welcome variation in the design and structure 
of triumphal arches wasintroduced at Widnesin connection 
with the Queen’s Diamond Jubilee celebration, when the 
Widnes Foundry er erected across one of the main 
thoroughfares an arch in wrought and cast iron, the 
greater part of which consisted of work constructed to 
meet orders in the course of business. Thus the four ad- 
vanced columns, ornate castings, 25 ft. long and weighing 
over 4 tons each, are intended for the new Waverley 
Station, Edinburgh. The 12 smaller columns, carrying a 
platform on either side, and forming, so to speak, the 
on of the arch, are part of an order going out to 
Johannesburgh, while the wrought-iron lattice girders 
oe these columns at the top are part of a pier at the 
Mumbles. The arch itself is composed of cast-iron tunnel 
‘ . mdon Railway. The 
flagstaffs at either side and top are the tie-rods for the 
Mumbles Pier, and the ornamental balustrade railing over 
the columns is also a part of this pier and of the new pier 
at Morecambe. The whole structure, weighing over 50 
tons, was made gay during the daylight by streamers 
and “_ and illuminated at night by various 
coloured Vauxhall lamps. The arch was designed and 
constructed by Mr. Inchboard, the architect and con- 
structional engineer to the foundry, and its erection was 
carried out by Mr. Gorst, the firm’s foreman fitter and 
engineer, ably assisted by Mr. Burgess and a staff of 
workmen. 
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4 HORSE-POWER GAS ENGINE 


CONSTRUCTED BY THE NATIONAL 


In our recent report of the Manchester Show of the 
Royal Agricultural Society we noticed the engine 
exhibited by the National Gas Engine Company, 
Limited, of Wellington Works, Ashton-under-Lyne. 
We now lay before our readers an engraving of this 
engine, from which its main features can be better 
understood. The engine is of 4 nominal horse-power, 
and is capable of giving 9 brake horse-power as a 
maximum, running at 200 revolutions per minute. 
The cylinder has a liner, which can be removed and 
replaced should it become worn in the course of years. 
The exhaust valve box is placed in the breech end 
casting, and is not bolted on. The governor is of 
the centrifugal type, and operates a hit-and-miss device 
by which gas is admitted to the cylinder. Ignition 
is effected by an incandescent tube of porcelain sup- 
ported at both ends; this tube is kept at the required 
heat by the trifling consumption of 24 cubic feet of gas 
per hour, and is said to last for many months. 

In order to render the engine available for long runs 
without stoppage, as in electric lighting, it is fitted 
with the crankpin oiling arrangement shown in Fig. 2. 
The oil from a lubricator runs down a pipe to a flange 
cast on the crankshaft bearing brass, from which it is 
wiped off by a steel spring, and carried by centrifugal 
force to the centre of the crankpin, down which a hole 
is bored to conduct it to the bearing surface. 

The gas engine illustrated above is one of a series 
ranging from 4 horse-power to 25 horse-power nominal, 
constructed by the National Gas Engine Company. 
They areall of very neat and compact design, and are 
specially well finished. 








INDUSTRIAL NOTES. 

Tue 39th annual report of the Associated Black- 
smiths’ Society states that ‘‘there is every reason for 
indulging in a feeling of mutual congratulation over 
the results attained, and 1896 will be remembered in 
the future as a full year in which labour participated 
to a large extent in the general prosperity which has 
prevailed.” The society was established in 1857, since 
which date it has seen periods of prosperity and of 
depression, but on the whole last year was one of its 
best. The report states that ‘the volume of work in 
shipbuilding, engineering, and general machinery has 
been quite phenomenal, and surpasses any previous 
records in the history of those industries.” It goes on 
to give statistics of the output of tonnage, horse-power, 
and weight of machinery, in order to show that the 
statement is correct. Then it proceeds to state what 
action was taken with a view to better wages and 
more advantageous conditions as to work, with the 
results. All negotiations were conducted from the 
general office, and it is stated that not a hitch took 
place in all those negotiations. No member was called 
upon to make any sacrifice, and no stoppage of even 
a single hour took place in work in connection with 
any of the movements initiated by the union. In a 
few cases the men were idle through the action of 
other bodies, or members of other unions, but not by 
the action of the union or any of its members. The 
net result of all the movements was an increase in 
wages of from 1s. 6d. to 3s. 44d. per member per week, 
on time rates, and from 10 to 15 per cent. on piece 
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rates. Wages were never higher than they are to- 
day. The report refers with pride and satisfaction to 
the fact that the society endeavours to attain its ends 
‘*by honourable conciliation,” and this ‘‘has been 
found to be the most profitable course to pursue.” 

The society has now 45 branches, being an increase 
of two in the past year. The total membership is 
2767, petites a net gain of 305 members during the 
year, after allowing for deaths and exclusions. The 
membership is the highest level yet attained. The 
total income for 1896 was 6333/. 9s. 1ld.; the total 
expenditure was 4641/. 9s. 3d. ; the net gain on the 
year was 1692/. Os. 8d. As regards sources of income, 
5799/. 3s. 1d. came from contributions ; entrance fees, 
127/. 4s. ; levies, 138/. 4s. 4d. ; interest, 107/. 10s. 11d.; 
and accident levies, 106/. 12s. 8d.; the balance was 
from miscellaneous sources, such as sale of reports, 
&c. The expenditure included 1569/. 17s. 6d. for out- 
of-work members; 1394/. 8s. 4d. sick benefit ; 179/. 
funerals ; and 971/. 12s. 7d. working expenses. Some 
portion of the payments to nen arose out of 
disputes on the part of members of other societies, 
causing a stoppage of work. Benevolent grants 
amounted to 71l., of which 32/. were grants to mem- 
bers during the engineers’ strike at Belfast. 

The expenditure for benefits, &c., during the exist- 
ence of the society from 1857 to the end of 1896 has 
been as follows : 








£ . &.a, 

Unemployed and trade benefits 47,661 3 6 
Sick benefit me we ahs 36,367 3 8 
Funeral benefit ... nee a 6,694 0 0 
Superannuation allowance... 4,141 8 8 
Accident benefit ... Cf . 2,734 3 0 
Benevolent grants i st 112 0 0 
Total for benefits ... 97,709 18 10 
Working expenses ae 26,521 11 9 
Loans repaid to members 615 3 3 
Aggregate 124,846 13 10 


The balance in hand at the close of the year was 
797/. 13s. 8d. The record is a very good one for a 
small society, numerically speaking. Many smiths 
belong to the Amalgamated Society of Engineers, the 
Steam Engine Makers, and other unions, so that the 
trade is tolerably well organised. There are besides 
some local unions, as in London and elsewhere. 
Usually the union works peacefully in all matters of 
dispute as to wages, hours of labour, conditions of 
employment, &c.; the costs of strikes have, therefore, 
been uniformly low. But the scale of payments for 
benefits is liberal in most respects. 





In some of the Lancashire districts the machine 
question, as well as the eight hours, is having a dis- 
quietening effect. What the outcome will be, how- 
ever, it is difficult to prognosticate. Apart from 
labour questions the state of trade is good, and em- 
— generally is satisfactory. All the chief 

ranches, such as machine tool makers, stationary 
engine builders, locomotive builders, boilermakers, and 
the more general branches, have plenty of work on 
hand to last some time, and orders are still coming in. 
Machinists in some departments, and also the cycle 
trade, are slackening down somewhat, but not suffi- 
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ciently to,affect the general position. Employment in 
most cases is very satisfactory, judging by the reports of 
the several unions. Locally there are noserious labour 
disputes actually pending, although the machine ques- 
tion is looming in the near distance. But all the engi- 
neering trades may soon be involved in the general 
question of the eight hours, if no settlement is arrived 
at. The iron trade has been quiet, even dull 
recently. 





Towards the close of last week the whole body of 
flatmen in the Port of Liverpool came out on strike 
for an advance in wages. The flatmen are not paid 
by the day or the hour, but by the tonnage of goods 
handled, and the strike is for an advance on tonnage 
rates. The strike affects all the coal tips for the 
Atlantic liners at Birkenhead, and the whole of the 
working flats at Liverpool. No offers of a compromise 
have been made up to date. 


The dockers at Sunderland, to the number of about 
400, came out on strike last week for an advance in wages 
from 5s. 6d. to 6s. per day. The matter had been 
under consideration for some time, and an application 
had been sent in to the employers, including the timber 
merchants of the port, to which application no reply 
was given, and consequently the men ceased work on 
the termination of their notices. At a meeting held 
after the cessation of work, the men resolved to adhere 
to their demands and remain out until the wage was 
conceded. 





Business operations in the Wolverhampton district 
have been mostly confined to the supply of current 
wants, and consequently the tone of the market has 
been quiet. Makers of finished iron mostly, with the 
exception of sheet mills, have sufficient orders on hand 
to keep them steadily going for some time, and there 
are many inquiries from exporting houses and from 
local merchants in respect of galvanised iron roofing 
sheets, hoops, and tube strip. Common sheets are at 
a low figure, and the demand is small, but marked 
bars command full rates, only that orders therefor are 
limited. Merchant iron and common bars are in fair 
demand. Steelmakers are very busy, and prices are 
well maintained, advances being demanded for early 
delivery. Forge and foundry smelters have been hold- 
ing out for 2s. 6d. per ton extra for forward con- 
tracts. All the engineering and constructive branches 
of trade continue to be actively employed, including 
bridge and girder constructors, boilermakers, iron- 
founders, &c. Generally also the hardware trades, 
both light and heavy, are busy, with some slight 
variations in certain sections. Taken as a whole, 
the iron and steel trades have been having a pro- 
sperous time of it in so far as employment is concerned, 
and wages are at fair rates, but with no large ad- 
vances in the chief branches. 





In the Birmingham district current prices of iron 
have been rather weak, but most of the manufacturers 
of crude and finished iron have contracts running at 
the maximum rates lately ruling. Some of these will 
run till the end of September, but others will be com- 
pleted at an earlier date. The average rates are re- 
garded as profitable, but extras are gradually being 
abandoned. Bedstead strip is in good ‘doen, some 
consignments being sent to Spain for the manufacture 
of stead tube. The steel trade is active generally, 
but prices are alittle easier. Employment.is good in 
all branches of engineering and kindred trades, and 
also generally in the hardware trades, both light and 
heavy. The brass, copper, and other metal trades 
also continue busy, but the pressure in some depart- 
ments for some weeks past has subsided. ages 
generally are fairly high in most industries, and the 
workers are cautious in risking existing advantages of 
constant work for doubtful chances of a possible rise. 
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Hostility to the Compensation Bill seems to be grow- 
ing, or at least to be in that crucial state of concen- 
tration which may mean the wrecking of the measure 
for this session. The deputation which waited upon 
the Prime Minister and other Ministers on the 2nd 
instant was very large, filling up the large room at the 
Foreign Office where it was received ; it was very in- 
fluential, and it represented vast wealth and interests. 
Lord Londonderry stated that it represented a sunk 
capital of 200 millions sterling, including the mining, 
iron and steel, engineering, and other industries. 
There was a doubt in the minds of some of the deputa- 
tion as to the existence of permanent societies, and the 
percentage of the contribution by employers and work- 
men. In Durham and Northumberland last year the 
latter contributed close upon 100,000/., the mine- 
owners under 5000/. If the Bill passes, presumably 
the owners would have to pay the whole. The Home 
Secretary and Lord Salisbury rather held that the 


Government was committed to the Bill, and must see | p 


it through. Mr. Chamberlain argued for it, as though 
he were the Minister responsible. Amendments the 
Government will consider, but postponement they do 
not care to contemplate. But the matter is in the 
balance, and a feather weight might tell in favour of 
delay until another session. 





The Plumbers’ Registration Bill ome the whole 
of the sitting on June 30, the motion for postponing 
it for three months being rejected by 200 to 77 votes. 
Progress was also made with some of the amendments. 
The opposition was from different standpoints, one 
being that the examining body was or would be 
inefficient, another was that the men would be over- 
educated for practical work. But the Bill puts prac- 
tical skill over theoretical training for workmen. It 
was also urged that inspection alone was needed. 
But the Bill does not dispense with, and does not inter- 
fere with inspection; what it seeks to do is to en- 
courage both theoretical training, and the enforcement 
of practical skill amongst plumbers, and to give a 
kind of diploma, by registration, as an incentive 
to effort and work. The proposal is to place the 
matter in the hands of a central council, com- 
posed of one part workmen, one part ee and 
one part representatives of sanitary authorities, so 
that public health shall be promoted by the a ed 
training of the workmen. In a trade such as plumbing 
practical skill must ever be ranked above mere theo- 
retical teaching in a polytechnic; but if the two can 
be combined then we may get approximately good 
workmanship in a branch of industry which is of the 
greatest value in connection with public health, and in 
which there has been too great a tendency to scamp 
the work. 





It is proposed next session to consolidate the Factory 
and Workshops Acts, the principal Act of which was 
assed in 1878. Much has been done since that date. 
Many new enactments have been passed, and the 
Public Health Acts have been extended. It is very 
important that Acts of this character affecting em- 
ployers and employed, capital and labour, should be 
as simple, concise, and compact as possible. Em- 
ployers and employed ought not to be called upon to 
read Act into Act over a long period ; it is difficult 
enough for the lawyer. 





A great struggle in the engineering and some 
kindred branches of trade seems to be inevitable, 
and, indeed, it has in a sense already begun. But 
there is as yet considerable doubt as to whether the 
contest will cover so wide an area as has been con- 
templated. Upon the strike of the London firms 
agreed upon, the Employers’ Federation decided to 
give notice to 25 per cent. of their employés to cease 
work ; in other words, to meet the strike by a lock-out, 
partial at first, but which in all human probability 
would end in the total cessation of work in all the 
federated firms. On the other hand, it would appear 
that the employers in some districts hesitate to close 
their works because of a dispute in London, a dispute 
which may not fora time, if at all, affect firms in Man- 
chester, Newcastle, the Clyde, or elsewhere. But, of 
course, the eight-hours fight cannot be localised like 
a wages dispute ; the latter might be localised, but a 
struggle for the eight hours cannot be confined to 
London or any other district. It is true that the nine- 
hours movement was almost wholly confined to the 
Newcastle district, yet it is doubtful if this can be. 
But the case may not be as desperate as some suppose. 
Precisely the same tactics were employed in the case 
of the dispute on the Clyde and at Belfast, and a lock- 
out followed a strike; but the contest did not last 
very long. In the metropolis the men are in for a 
fight, whatever the final result may be, and appa- 
rently the various unions are in accord. But future 
action may involve fresh appeals to the members, 
and the voting may not be on the same lines. The 
seriousness of the position cannot be gainsaid. The 


most skilled craftsmen in several of the largest and 
wealthiest unions are arrayed against a most powerful 
and wealthy federation, and consequently the fight 





may be bitter and prolonged. The issue is definite ; 
it is as regards one point—hours of labour; but, of 
course, indirectly wages come in, because of the increase 
in the cost of production by fewer hours at the same 
rates of wages. 

One of the unexpected developments in connection 
with the struggle for the eight hours in London is the 
withdrawal of the Boilermakers and the Iron Ship 
Builders from the contest at the last moment. The 
London branches had joined the central or joint com- 
mittee, and the delegates had approved of the action 
taken up to and including the giving of notices to the 
firms ainda to be struck against, if the concession 
was not granted. The council of the society, how- 
ever, issued instructions at the last moment to their 
members ‘not to leave their employment to enforce 
the 48 hours by a strike.” That society, therefore, is 
not ‘in any way taking part in the stoppage of work 
in the London district.” This action may lead to com- 
lications in other ways, for the Boilermakers and Iron 
Ship Builders are connected with the Federation of the 
engineering and other trades from which the Engineers 
broke away. But apart from this the struggle seems 
likely to extend to numerous great centres where the 
federation of employers is sufficiently strong to enlist 
the support of the great firms in the district. The 
estimate is that there will be some 75,000 men out 
promptly. 





Matters are again becoming serious in the tinplate 
trade. Inthe Lydbrook and Lydney district the em- 
ployers state that a reduction of 15 per cent. must be 
accepted, or the works will beclosed. The men demur 
to the reduction, and some 800 men struck against it. 
The condition of the tinplate trade is causing serious 
anxiety. 





There was a significant incident in connection with 
the visit of the members of the House of Commons and 
their wives to Windsor on Saturday last. It was impos- 
sible that each membershould bepersonally presented to 
Her Majesty, butamongthecomparatively few who were 
so presented was Mr. William Abraham (Mabon), the 
representative of the Welsh miners, and Mr. Benjamin 
Pickard, the representative of the Yorkshire miners, 
two of the labour members of the House of Commons. 
The presentation was a surprise generally, both 
houourable members being complimented by their col- 
leagues for the distinction. Another presentation was 
Mr. William Allan, member for Gateshead, the head 
of a large engineering firm, one of the first to give the 
eight hours to the engineers. The significance of the 
incident is in the fact that while Ministers and ex- 
Ministers failed to be presented, those three, closely 
associated with industrial movements, were singled out 
for the honour of presentation. But each in his own 
way isa figure in the House of Commons. 





The report of the Boot and Shoe Operatives’ Union 
states that the past month was remarkable for its 
fluctuations in the several branches of trade, like the 
weather—cold, hot, and wet. As regards trade, 
there was a rush, then slackness, then practically no 
trade at all. But disputes were numerous enough, 
some being settled. The strike at Cork, extending 
over five months, has been settled by a compromise 
favourable to the men. A strike of 10 weeks’ dura- 
tion at Glasgow has also been settled on satisfactory 
terms. The strike at Norwich is not settled, but 
practically the strike has ended in a defeat ; the men 
who were most eager to come out were the first to go in. 
So says the report. A dispute as to the supply of 
grindery has been settled by a threat to prosecute 
under the Truck Acts. Another matter taken up is 
the threat to discharge men who belong to co-operative 
societies, which will be tested in the law courts. 





Another strike has taken place at the slate quarries 
in North Wales, near Carnarvon. Many of the men 
had been previously employed at Lord Penrhyn’s 
quarries, and they say that the same regulations are 
being put in force as to combination, and therefore 
they are justified in resisting them. No further steps 
have been taken at the Bethesda quarries, but the 
Leicester trades have resolved to levy themselves 1d. 
per week. 





Disputes in the coal trade are again arising in 
various districts. At the Fryston collieries, West 
Yorkshire, there have been a series of disputes for 
some time past between the manager and the miners, 
which seems likely to develop into a strike, for last 
week about 1000 workers gave in their notices to cease 
work if matters are not meanwhile arranged. But 
possibly negotiations may avert a strike. 

In the Borinage district of Monmouthshire a partial 
strike of miners took place a fortnight ago against 
some new regulations; last week the strike became 
general, some 12,000 persons being involved therein. 
The men work under the South Wales sliding scale, 
but ey the scale does not apply, or it is dis- 
regarded. 

Some partial strikes have recently taken place in 








the Belgian coalfields, which developed into an almost 
general strike of many thousands of miners, 24,000, it 
is said, last week. The causes of these disputes are 
general rather than specific, long hours and low wages 
being the two chief complaints ; but there are other 
labour conditions as well. 

In the vast mining, iron and steel district of 
Pittsburg, in America, some 80,000 iron and steel 
workers have been idle, owing to a readjustment of 
the rates of wages. So far no complaints of disorder 
have been made, as in some strikes of recent years, 





Serious strike riots are reported to have taken place 
at Marrara, near Ferrara, in Italy, where a general 
strike of workmen had taken place. The troops were 
called out to preserve order, but the strikers attacked 
them; the men thereupon fired a volley, wounding a 
number of men on strike. 

In some districts of Spain there have been indica- 
tions of labour revolts recently, but whether promoted 
by purely industrial conditions, or by political con- 
siderations, is not quite clear. In Spain, as in many 
other Continental countries, political and industrial 
questions are so mixed up that it is difficult to see 
where the one set of grievances begin or end, as contra- 
distinguished from the other, But it is obvious that 
in one way or another social questions are beginning 
to cause disquiet in several countries, either by reason 
of socialistic tendencies, or because of low wages and 
long hours of labour, Those influences may react upon 
the masses in the United Kingdom at no distant date. 








INDIAN RAILWAYS AND TELEGRAPHS. 

THE length of railway opened for traffic in India in 
1895 was 19,466 miles, as compared with 18,841 miles 
in 1894, 18,459 miles in 1893, 17,768 miles in 1892, 
17,283 miles in 1891, and 16,404 miles in 1890. Gua- 
ranteed railway companies of the old type are gradually 
disappearing in India. Assisted companies also make 
no great showing, and native State lines do not count 
for much. What is being developed in India is a great 
State network, into which the guaranteed lines are 
gradually passing. The extent of completed line 
owned by guaranteed companies in 1895 stood at 2647 
miles, as compared with 2587 miles in 1894, 2587 miles in 
1893, 2587 miles in 1892, 3489 miles in 1891, and 324% 
miles in 1890. The reduction in the length of the gua- 
ranteed network was due to the transfer in 1891 of the 
South Indian to the group of State lines. The length of 
the lines of the assisted companies stood in 1895 at 467 
miles, as compared with 467 miles in 1894, 463 miles in 
1893, 431 miles in 1892, 841 miles in 1891, and 654 
miles in 1890. The reduction in the length of assisted 
lines is due to the transfer of the Bengal and North- 
Western to the State lines in 1891. The development 
of the State lines has been steady and continuous, the 
aggregate length of line in operation in 1890 having 
been 11,337 miles; in 1891, 11,520 miles; in 1892, 
13,319 miles ; in 1893, 13,857 miles; in 1894, 14,227 
miles; and in 1895, 14,792 miles. The length of the 
native State lines stood in 1895 at 1560 miles, while in 
1890 it did not exceed 1178 miles. The passenger 
traffic of all the various groups of lines is steadily 
growing, the number carried in 1895 having been 
152,164,559, as compared with 144,826,387 in 1894, 
134,700,469 in 1893, 126,660,668 in 1892, 121;931,461 
in 1891, and 114,082,246 in 1890. The movement 
of goods also exhibits an equally satisfactory 
increase, although little progress appears to have 
been made of late upon the lines owned by the 
guaranteed companies. The aggregate quantity 
of goods and minerals moved in 1895 was 33,498,799 
tons, as compared with 32,531,337 tons in 1894, 
26,210,347 tons in 1893, 25.995,721 tons in 1892, 
22,612,718 tons in 1891, and 22,249,111 tons in 
1890. The gross revenue of the various groups of 
lines amounted in 1895 to 26,088,713/. ; while in 1890 
it stood at 20,670,1167. The State lines figured in the 
gross revenue collected for 1895 for 18,477,052/. ; in 
1890, the corresponding gross revenue was 13,163,605/. 
The contribution of the guaranteed companies to the 
general revenue for 1895 was 6,331,590/. ; the corre- 
sponding total for 1890 was 6,714,553/. The net 
revenue of all the Indian lines in 1895 was 14,047,602/.; 
in 1890, the corresponding net revenue was 10,361, 197/. 
The net revenue of the States lines in 1895 was 
10,243,682/.; the corresponding profit in 1890 was 
6,635,560/. The net revenue of the guaranteed com- 
panies in 1895 was 3,219,584/.; in 1890 the corre- 
sponding profit was 3,414,520/. The ratio of the 
—— expenses to the traffic receipts upon all the 
Indian lines stood in 1895 at 46.15 per cent., as com- 
pared with 46.90 per cent. in 1894, 47.07 per cent. in 
1893, 46.86 per cent. in 1892, 46.93 per cent. in 1891, 
and 49.87 per cent. in 1890. 

The length of the Indian Government telegraphs 
had increased from 27,510 miles in 1885-6 to 44,648 
miles in 1895-6. Similarly the length of wire had 
expanded from $1,480 miles in 1885-6 to 138,256 miles 
in 1894-5. The length of telegraph cable, which was 
187 miles in 1885-6, was 271 te in 1894-5. The 
number of messages transmitted in 1885-6 was 
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2,306,876, producing a revenue of 493,0487. In 1894-5 
the number of messages despatched was 4,421,871, 
and the revenue had grown to 656,335/. The amount 
of capital expended at the close of 1885-6 was 
3,831,776/. ; at the close of 1894-5 the correspondin 
total had risen to 5,531,6362. Both the railways an 
telegraphs of British India are, of course, of great 
value from a strategic and governmental point of 
view. This, however, tells, to some extent, against 
their financial value, since when they are mainly 
guided by strategic and governmental considerations 
the British authorities may possibly construct some 
lines which are not able to yield any immediate return 
—or, at any rate, any return of importance—upon the 
capital devoted to their establishment. It may be 
well to observe that in the data which we have sum- 
marised the rupee has been taken throughout at its 
par value. Asa matter of fact, the rupee is now at 
nearly 50 per cent. discount ; and this, of course, is a 
serious element of loss in Indian railway and telegraph 
administration. 








SPIRAL-GUIDED GASHOLDERS. 


Notes on the Construction, and Experience in the Working, 
of the Gadd and Mason Spiral-Guided Holder at the 
Chester Gas Works.* 


By Rosert Hunter, of Chester. 


In laying before the members a few notes on the Gadd 
and Mason spiral-guided holder, it should in the first place 
be stated that this particular construction was adopted as 
it was found, under the circumstances, to be the least ex- 
pensive. In considering the question of gasholder capa- 
city at Chester, various difficulties presented themselves. 
The space available for erecting another holder was awk- 
wardly situated ; being hemmed in on one side by the 
viaduct of the Holyhead branch of the London and North- 
Western Railway, and the other side sloping down 
rapidly to the River Dee. The ground consisted prin- 
cipally of silt and filled-up material; and it was, there- 
fore, not particularly suitable for building a tank in. | 

During the progress of the excavation, an ancient river 
wall was Senet about 70 ft. from the present line of the 
river, built of large blocks of sandstone, at an angle of 
about 45 deg., starting from what was no doubt the original 
bed of the river. The wall had no foundation, and was 
built without mortar. A flight of steps led from the top 
of the wall to the bottom. 

Before commencing the erection of the tank, it was in- 
tended to have built a river wall; but the work was 
hurried on in consequence of a very serious leakage 
having developed in one of the cups of the largest holder 
(a three-lift), necessitating a constant stream of water being 
kept running into the cup whenever it was clear of the 
water in the tank. Asit was not convenient to empty the 
tank at that time to repair the damage, the full extent of 
which could not be ascertained, it was considered better 
to proceed with the erection of an additional holder before 
undertaking the repairs necessary. It was desirable to get a 
holder of as large a capacity as possible on the s avail- 
able, and it was at the same time advisable to keep down 
the cost, so as not to increase the capital of the company 
to any great extent. After very careful consideration, it 
was decided to erect a holder on the Gadd and Mason 
principle, which, after due inquiry, was found could be 
done at much less cost than a holder of the ordinary con- 
struction. The reports received of the working of those 
already in use being satisfactory, any doubts of their 
stability were removed, and the order wasgiven. Partly 
because of the nature of the ground, and also with a view of 
getting a few feet extra diameter, it was decided to erect a 
steel tank, standing partly above ground, so that a very 
great depth of excavation would not be necessary, as it was 
feared the foundation of the railway viaduct would have 
been endangered, and moreover a large extra cost would 
have been entailed in keeping out the tidal water. 
Though the excavation was shallow, it was necessary to 
to put in a puddle wall to keep back the tide, which at 
this point rises to within 2 ft. of the surface level. 

The tank stands 15 ft. to 16 ft. above ground level ; and 
is 102 ft. in diameter and 24 ft. 6 in. deep, with a flat 
bottom resting on a bed of concrete. The holder is in 
three lifts, each having 24 ft. depth of side ; the respec- 
tive diameters being 100 ft., 97 ft. 6in., and 95 ft., which 

ives a working capacity of about half a million cubic feet. 
The roof is dome-shaped, witha rise of 5ft. in the centre. 
It is not trussed, but rests on a timber framing when the 
holder is empty. The inlet and outlet pipes are 20 in. in dia- 
meter, placed side by side. The guide-rails are placed on 
the outside of the sheeting, and are secured thereto and 
to the vertical stiffeners of each lift by countersunk headed 
bolts. The inner and middle lifts have each 12, and the 
outer lift 16, spiral guide-rails ; but the author considers 
that the latter should have had 18 or 20. . 

The manner of securing the guide-rails to the sheeting 
is not satisfactory. The bolts are too far apart, and the 
strain, when any wind is blowing and the holder nearly 
up to its full height, is so great that there is a liability of 
some of the bolts breaking, and thus weakening the whole. 
This has actually occurred. So far as the inner and middle 
lifts are concerned, there are no signs of any of these bolts 
giving way ; but two or three of those securing the rails to 
the sheets of the outer lift have broken off short, in 
consequence of the severe strain to which they have 
been subjected. There is no ibility of replacing 
them without emptying the holder and blowing it up 
with air, so that men could go inside on a raft and insert 
new bolts: The holes where the bolts have broken off 


are simply stopped up temporarily, to prevent leak- 
age; and, of course, some extra care has to be exercised 
aes the third lift is being filled, to see that everything 
is safe. 

Another very weak point in the holder is that the 
guide-rails have not a level bearing throughout their 
length and where they cross the joints of the sheeting. 
Although the rivet-heads are flattened, there is a space 
between the rails and the sheeting in which the water 
lodges; and as the sheets behind the guide-rails cannot 
be painted or otherwise protected from rust, it is only a 
question of time when corrosion will take place and 
leakages develop. F 

Since the holder at Chester was erected, this latter 
defect has been remedied, the rails being now securel 
riveted to a spiral plate 10 in. or 12 in. wide, to whic 
the gasholder sheets are also riveted. This not only 
strengthens the holder, but results in the guide-rails 
having a level bearing throughout their length ; and the 
strain on the qualabien sheeting is distributed over a 
much larger area. It is to be regretted that this mode of 
construction had not been devised at the time the holder 
at Chester was erected. The author is so convinced of its 
superiority that, if called upon to erect another holder on 
this principle, he would insist upon the spiral plates being 


—~ 7 ; 
he holder has been in almost constant use since April, 
1894, and has worked smoothly and satisfactorily during 
the whole of this time. It so happened that during test- 
ing, and when blown up to its full height with air, 1t was 
exposed to a most severe gale, which it withstood without 
showing any signs of weakness. On subsequent occasions 
during 1894 and the following year, it was also ex 

to severe gales; but it continued to work steadily, and 
with less oscillation on the gauge than either of the other 
holders. During one of these storms, however, when the 
wind was gusty and irregular, one of the bottom guide 
rollers, having rather too much play, got displaced ; and 
the axle of the roller was bent. t was taken out, 
straightened, and replaced. In the course of the same 
storm, three of the countersunk headed bolts already 
referred to broke off short; the accident being dis- 
covered by the gas escaping from the bolt-holes. With 
these exceptions, no damage was apparent. 

During the severe frost in the early part of 1895, the 
water in the tank and cups was frozen to a depth of 12 in. 
or14in. At this time there were at Chester no means 
of putting steam round the cups. But it so happened 
that no inconvenience was experienced, as, owing to the 
extraordinary demand for gas, the works were going at 
their fullest possible capacity in maintaining the supply ; 
and for about a fortnight it was not necessary to use the 
holder. Before turning gas into it, to prevent accidents, 
a portable boiler was procured to steam the tank and lutes, 
Twelve or 14 hours’ continuous steaming was sufficient to 
loosen the ice from the tank-plates and gasholder sheeting. 
The ice was then broken, lifted out in lumps, and thrown 
into the river; so that, when the gas was turned on, no 
difficulty was experienced in working the holder. In this 
instance the effects of frost were speedily overcome ; but 
with other holders of the same ype, in many cases the ice 
pet fast between the sheets and the inlet and outlet pipes. 

he holder, in rising on the admission of the gas, then 
caused the pipes to get — twisted out of position, 
breaking the joints, and resulting in the pa getting 
filled with water, and so stopping the flow of gas. 

After the very excellent paper on columnless gasholders 
read before the members of this Institute last year,* the 
author had some doubts as to the desirability of offering 
the present paper ; but as the previous communication was 
confined more 
hoped that the foregoing — of the working of a 
spiral-guided holder may be acceptable. It is very desir- 
able that those contemplating the erection of a holder on 
this principle should be in possession of all possible in- 
formation, more especially with regard to any defects 
which may have shown themselves, so that they may be 
guarded against in any new holder of this particular con- 
struction. 

It should be added that the appearance of these holders 
is not at all attractive. There is nothing graceful or 
beautiful about them, and they do not lend themselves 
to ornamentation; so that very little can be done to 
make them more sightly. But the proper proportionin 
of height to diameter should be observed, and the genera 
design arran as symmetrically as ible. In the 
author’s opinion, a spiral-guided holder locks out of pro- 

rtion, and has the appearance of insecurity, when the 

eight exceeds one-half, or at most three-fifths, of the 
diameter. If, however, the objectionable appearance 
of insecurity can be tolerated, there is no reason why 
these holders should not be made higher in proportion. 








COLLISION ON THE LIVERPOOL OVER- 
HEAD RAILWAY. 

DINGLE Station forms, at present, one of the termini of 
the well-known Live 1 Overhead Railway, and here, on 
the morning of April 15, a collision occurred between an 
outgoing nger train and an incoming empty one, 
resulting in injuries to three passengers, in one case of a 
somewhat serious nature. Both trains were identical, and 
consisted of two ie coaches, driven: by an electric motor 
on the leading axle. The drivers’ boxes, where the switch 
and brake handles are to be found, are in the left-hand 
corners of the leading end of the first coach, and to their 
pec 4 on the left instead of the right-hand side of the 
coaches, the drivers owe their escape from serious injury, 
as it was the right-hand corners only which came into 
collision. Both trains were fitted with the Westinghouse 
brake, but the reservoirs of the empty train had not been 
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filled at the time of the accident, so that the driver had to 
rely on his hand-brake, which —— to the six wheels 
of the leading coach only. The a figure 
shows the lay of the roads at the station, the whole of the 
part shown, including the platform, being in a tunnel—a 
somewhat anomalous location for an ‘‘overhead ” railway. 
After the relief signalman at Dingle had accepted the 
empty train from Herculaneum, - allowed a loaded 
se train_to run out from the up platform to 

erculaneum. This was a distinct breach of the rules, and 
was safeguarded against in this instance by the interlock- 
ing (the cabin is fitted with Sykes’ well-known “lock and 
block” apparatus) preventing.the moving of No. 7 cross- 
over lever after an incoming train had been “plunged” for. 
The signalman got over this difficulty by setting the road 
for the incoming train to run through No. 9 cross-over 
into the down road and then momentarily pulling off 
No. 4 signal and at once replacing the levers in statu quo, 
no clearing treadles being in use here. The outgoing train 
then started, and on approaching No. 7 cross-over the driver 
noticed that the incoming empty train was moving slowly 
towards him, having overrun the home signal (No. 4) ; he 
at once applied his brake, but was unable to avoid asome- 
what sharp collision, the empty train being driven back 
about 20 yards. Colonel Yorke lays the major part of 
the blame for this accident at the door of the relief signal- 
man, for his breach of the rules in letting the outgoing 
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train out after he had “ plunged” for the incoming one, 
and he considers that this breach should disqualify the 
man in future from the responsible position of signalman. 
Further, he would draw the attention of all classes of 
railway servants to the fact that in the event of any fatal 
injuries to any person ensuing upon such deliberate Seek 
of rules or intentional interference with appliances 
specially provided for insuring safety, the position of the 
man who had thus broken his trust would be serious, as 
he might thereby lay himself open to a conviction for 
manslaughter. 

The driver of the empty train is also censured for not 
bringing his train to a stand at the home signal, especially 
as the gradient was against him, and the Government 
Inspector thinks that he was expecting the arm to be 
lowered for him, and so did not draw up in time. The 
driver stated that he found the distant off, and that he 
had done so before; but Colonel Yorke does not, ap- 
parently, place much credence in his statement, as it is 
not referred to in his summing-up. 

This driver never saw the home signal momentarily 
pulled off in order to free the cross-over road, so that this 
‘‘dummy” movement did not in any way contribute to 
the accident, but we most emphatically think that any 
movement of a signal arm which has to be made simply 
in order to release locking and not to —— a signal to a 
train, is utterly wrong in principle, and likely some day 
to lead to a wrong movement of a train, with disastrous 
consequences. This special cancelling should be carried 
out by a key or its equivalent, and any working of the 
signals except in a legitimate way should be treated as a 
serious offence. ; 

We note with pleasure that this report is also accom- 
nied by a sketch of the roads, and we hope that this 
innovation has now come to stay. On behalf of our 
readers and ourselves we beg to express our thanks 
therefor. 








VENTILATING FANS. 


Experiments upon Propeller Ventilating Fans, and wpon 
the Electric Motor Driving them.* 


By Mr. WILLIAM GrorGE WALKER, of London. 


Former Experiments.—In 1892 the author read a paper 
to this Institution (Proceedings, page 514) upon experi- 
ments on the arrangement of the surface of a screw pro- 
peller; and in the discussion he mentioned (page 561) 
some experiments which he had made with air propellers, 
in order to try the effect of the thickness of the blades. 
In 1893, at the Nottingham meeting of the British Asso- 
ciation, he read a note on some experiments which he had 
made with ventilating fans having blades of various cross- 
sections. Those preliminary trials led him to undertake 
the further experiments descri in the present paper, 
which have been carried out during 1895-6 in his labora- 
tory in Westminster. The primary purpose was to ascer- 
tain : 

1. Whether this kind of fan follows the ordinary laws 
respecting the mutual relations of speed of fan, power ab- 
sor and amount of air discharged. 

2. The general characteristics arding the speed of 
fan, power absorbed, and quantity of air discharged, with 
different angles of the blades, 

3. The effect of fans differing from one another only in 
the cross-section of their blades. 

As he was not acquainted with any systematic experi- 
ments upon this kind of fan, the investigation of the rela- 
tions of speed, power absorbed, and air discharged was a 
necessary a geet 4 to the modification arising from 
different angles and shapes and cross-sections of the 
blades. The knowledge already acquired on the subject 
is confined principally to the centrifugal form of venti- 
lator, and may be said to consist of a tolerably accurate 
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and complete determination of those characteristics of 
performance which are common to all centrifugal fans of 
ordinary pattern, together with a somewhat vague appre- 
ciation of the character of the difference in design upon 
which the efficiency of a centrifugal fan depends. 
Propeller Ventilating Fans.—The experiments on the 
propeller ventilating fans showed that, in fans tried 
under the same conditions, the relations of speed of fan, 
power absorbed, and air discharged, are in accordance 
with the ordinary laws. The propeller, or helical form of 
fan as it is sometimes called, is essentially a ventilator, its 
principal object being to move large volumes of air at 
atmospheric pressure. It is unable to maintain a static 
pressure of air, which would be absolutely necessary if 
the air were met by opposing resistances. The propeller 
ventilating fan is of use where comparatively large quan- 
tities of air have to be exhausted from a building; its 
volumetric efficiency is, therefore, of much greater 
importance than its pressure efficiency, and in many cases 
is also of greater importance than its mechanical efficiency. 
All the results given in the present paper are with fans 
having a free discharge, the outlet being practically equal 
in area to the inlet of the fan. The ordinary centrifugal 
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blowing fan generally works with a contracted outlet, its 
static pressure is comparatively high, and its mechanical 
efficiency is a maximum at a certain contraction of the 
outlet which gives a certain static pressure, while its 
volumetric efficiency is correspondingly low. The con- 
verse is the case with the propeller ventilating fan ; its 
volumetric efficiency is a maximum with free discharge, 
and rapidly falls off with any baffling of the outlet pipe. 
It is important to avoid giving any shock to the air; the 
outlet and inlet should be as free as possible ; sharp turns 
or blocking in the delivery pipe may reduce the efficiency 
toa pecs me extent, owing to the fact that the flow 
of air is not assisted by any static pressure, but is due 
only to its velocity. 

Experimental Apparatus.—Seventeen three-bladed fans 
were tried, all 237 in. in diameter, specially constructed 
for these experiments; they are shown in Figs. 1 to 17. 
The fans were driven by an electric motor, fixed centrally 
to a cast-iron frame in the rear of the fans, Figs. 18 
and 19, which were keyed to the spindle of the armature, 
and were thus driven direct at the same speed as the 
motor. The latter was a continuous - current series - 
wound machine of about one-third of an electrical horse- 
power. The current was taken off the 100-volt mains of 
the Westminster Electric Supply Corporation. The air 
was delivered through a tube 24 in. bore and 4 ft. long, 
Figs. 21 and 22, made of stiff sheet iron and placed con- 
centric with the fan axis and at the end of the frame. 
The speed of the fan was indicated by a tachometer, 
which was attached by a hook joint to the spindle of the 
motor, and was read to two revolutions per minute. The 
usual meters were employed for registering the number of 
volts and amperes. 1e speed of the motor was varied by 
means of electrical resistances. In most of the experi- 
ments the fans were run at a speed of 600 revolutions per 
minute ; the speed was kept constant during each experi- 
ment by the adjustment of a suitable form of resistance. 
The volts in the supply mains were found to vary some- 
what, which had an effect on the speed of the motor ; 
during certain times of the day an .Jmost continuous pro- 
cess of adjustment of the electrical resistance was neces- 
sary, in order to keep the volts quite constant. 

The velocity of the air was measured by an anemometer 
of 23 in. diameter, placed at the outer end of the delivery 
tube, as shown in Figs. 21 and 22. The velocity varied 
greatly in different positions in the same cross-section of 
the tube ; a smooth brass rod , in. diameter was placed 
horizontally across the end of the tube, to which the anemo- 
meter was attached, so that it could be tried at different 
positions on the rod. The centre of the anemometer 
moved in the horizontal diameter of the tube for all posi- 
tions on the rod, and the instrument always moved in the 
same plane across the current. 

The brake horse-power of the motor was obtained by a 
dynamometric brake, of which the arrangement is shown 
in Fig. 20. The fan having been removed, the brake 
pulley was fixed in the same position upon the spindle. 


The brake was highly effective; it was sensitive, 
yet ran steady with no oscillation. The pulley was of 
cast iron, 9.4 in. in diameter, with smooth circumference ; 
it ran true, and a fine silk cord was wound once round it, 
the lower end being attached to the scale pan, and the 
upper end toa Salter’s balance ong" ee the pulley and 
perpendicularly over the scale pan. The difference between 
the pull on the balance and the —. in the scale pan, 
multiplied by the circumference of the pulley and the 
number of revolutions per minute, and divided by 33,000, 
gave the brake horse-power. The pull and the weights in 
the scale pan were in ounces. The silk cord was in 
direct contact with the surface of the pulley, and no cleats 
were employed to keepit on. . 

Measurement of Air Discharge.—It is difficult to con- 
duct experiments with fans soas to obtain reliable results, 
especially in a long series of experiments extending over 
considerable time, when slight variations in the conditions 


may affect the results to a material degree. Changes due 


to slight variations in the position or condition of the 
apparatus, atmospheric changes of temperature and 
pressure and moisture, or alteration in condition of the 
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In obtaining the static pressure it is necessary to eliminate 
the effect of the velocity of the air; for in a U- 
shaped water gauge connec to a chamber of com- 

ressed air the static pa is measured by the 

eight of the column of water, which would be in- 
creased if velocity were imparted to the air so that it 
should impinge against the orifice of a tube connected to 
the gauge and facing the current. In the fans tested the 
static pressure was practically nil, because they were tried 
with free discharge and consequently at atmospheric _— 
sure. If the face of the Pitot tube were reversed, to look 
in the direction towards which the current was flowing, 
so that the air would then act upon it by induction instead 
of by impact, an anomalous reading of the gauge might 
occur, showing zero pressure when compression was known 
to exist, the static pressure being neutralised by the in- 
duction of the moving air. 

For each experiment anemometer yoy. © were taken 
at each of the four following radii of the delivery tube : 
1Z in., 54 in., 7 in., 108 in. As shown shown in Fig. 23, 
the cross-section of the delivery tube was divided into 





imaginary concentric rings, and each of the above radii 
corresponded with the centre line of one of the rings; 
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the results. Having chosen the anemometer method for 
measuring the delivery of the air, the author made some 
experiments with a thin plate of small area, attached to 
the end of a thin well-balanced lever, and placed in the 
delivery tube so that the air impinged normally against 
its surface ; it was adjusted at right angles to the stream 
of air by twisting by hand a wire which formed the ful- 
crum of the lever, through an angle proportional to the 
pressure on the plate; the pressure being thus known, 
the velocity of the air can be calculated from it. This is 
somewhat similar to the Pitot tube method, which also 
measures the dynamic pressure of the air. With high 
velocity of air discharge through a delivery tube of small 
diameter, where it is necessary to explore the section of 
the tube to the very edges in order to get the mean velo- 
city of the air, either the Pitot or the plate method 1s suit- 
able. The anemometer was calibrated at Kew Observatory 
for speeds varying from 50 ft. to 2000 ft. per minute ; and 
the errors found were identical with those originally 
notified by the makers of the instrument. The author 
made some experiments himself with the anemo- 
meter, and allowing for calibration errors found it to 
agree fairly well with the Pitot tube method. Mr. 
Bryan Donkin, to whom his thanks are also due for 
several suggestions, lent him a carefully made brass Pitot 
tube, } in. internal diameter, which. was fixed with its 
open end facing the current of air issuing from the de- 
livery tube; the other end of the Pitot tube was con- 
nected to a U-shaped water gauge, in which the height 
of the column of water was read by means of a strong 
light and powerful magnifying glass. The dynamic pres- 
sure of the air must not be confounded with the static 
eg of its compression. The dynamic pressure is 
ue to the impact of the moving air transmitted from the 
face of the Pitot tube to the surface of the water column. 





each of the three outer rings was equal in breadth 
to the diameter of the anemometer. The velocity 
of the air in feet r minute, as ascertained at 
each of the four radii, was multiplied by the area of 
the corresponding rings in square feet ; and the products 
being added together gave the number of cubic feet of 
air discharged per minute. The velocities obtained at 
each of the four radii are given in Tables I. and II. for . 
all the fans tried. It will be noticed that the velocity 
varied considerably at the different radii with different 
fans ; and no mean radius for the position of the anemo- 
meter could be obtained. The areas of the four imaginary 
rings, making up the total 3.141 square feet area of the tube 
of 2 ft. diameter, were 1.275, 0.945, 0.614, and 0.307 square 
foot. The mean velocity of the air was obtained by divid- 
ing the air discharge in ‘cubic feet by the 3.141 square 
feet area of the delivery. tube. Readings of the anemo- 
meter were taken for two minutes at each of the four 
radii for each experiment, together with the volts, am- 
peres, height of barometer in inches, and temperature of 
the air. The condition of the experimental room re- 
mained unchanged throughout the experiments, with all 
doors and windows shut. 

Measurement of Brake Horse-Power. — The electrical 
motor was calibrated, so that by simply reading the amperes 
and noting the number of revolutions, the brake horse- 
power was obtained. The torque or turning moment of 
an electrical motor is proportional to the current, and 
is nearly independent of the speed. A series of experi- 
ments were made with the motor running at 600 revolu- 
tions per minute, and the —— ee are 
shown plotted in the diagram, Fig. 25. The weights on 
the brake in ounces are plot as abscisse, and the 
amperes as ordinates ; the line drawn through the plot- 
tings is a straight one, showing that the weights are pro- 
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portional to the amperes. The readings range from the 
motor running light until the resultant pull on the brake 
pulley was about 45 oz. The majority of the fans 
were run at 600 revolutions per minute; the amperes 
being noted, the equivalent weight on the brake pulley 
was read directly off the chart from which the brake 
horse-power was calculated. With a given torque the 
amperes were not quite constant for all speeds of 
the motor; they increased slightly and_ uniformly 
with increase in the number of revolutions. It was easy, 
however, to frame a formula which gave the torque at any 
s the motor might be running at, taking into account 
the small increase in the current due to speed. The 
small variation of current with speed for the same torque 
was probably due to the variation of the skin resistance 
of the armature. It required 0.5 ampere just to rotate 
the armature, and 0.6 ampere to drive it at 600 revolutions 
per minute with no external load on; this current was, 


Speed Characteristics of Electric Motor. — Although 
not essential for the present experiments, it is interest- 
ing to determine at what speeds the motor should be 
run so as to give maximum brake horse-power and maxi- 
mum efficiency severally. Its speed characteristics are 
shown in Fig. 24 for constant electromotive force ; the 
revolutions are plotted as abscisse, and the ordinates of 
electrical horse-power yey the volts multiplied by 
the amperes ond divided y 746. The three curves show 
the relation between the speed, the electrical and brake 
horse-power, and the efficiency of the motor. They were 
found by the brake, the scale pan being loaded with dif- 
ferent weights so as to produce different speeds. The 
brake horse-power is also plotted as ordinates at the 
several speeds at which the motor was run ; and the ratio 
of the brake horse-power to the electrical is a measure of 
the efficiency of the motor; this ratio was calculated for 
all speeds at which the motor was run, and being plotted 
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it does not mean that all electric motors will invariably 
agree with it. Hence for all —_ of the same fan the 
ratio of air discharge to — of revolution, and that of 
(air discharge)’ to brake horse-power, are both of them 
constant ; and putting relation (6) into a different form, 
the ratio of (air discharge)? to ampere current is also 
constant. The mechanical efficiency of the fan is there- 
fore constant at all speeds within the limits of the range 
tried, because it varies as the cube of the air discharge 
and inversely as the brake horse-power. The experi- 
| mental results of several of the fans at different speeds 
have been plotted, the revolutions and air discharge in 
Fig. 27, and the brake horse-power and air discharge in 
Fig. 28. The results for each fan have been given in the 
tables for one speed only, but can be found for any other 
speed by the above relations. 

Calculation of Horse-Power in Air Discharged, and of 
Efficiencies.—Weight of 1 cubic foot of air at tempera- 





REVOLUTIONS ANDAIR DISCHARGE OF FANS 1,2,3, 4. 


4. 





BRAKE HORSE-POWER’AND AIR DISCHARGE OF FANS !,2.3,4. 


CUBIC FEET OF AIR PER MINUTE 


0 0-02 


PT. 


B 0-945 
Cc 0-614 
- 0 0-807 


B987.F. TOTAL AREA OF TUBE 3-141 


SERIES ELECTRIG MOTOR 


HORSE POWER 
EFFICIENCY PER CENT 





200 400 00 
8987.6. REVOLUTIONS PER MINUTE. 


therefore, spent in overcoming the friction of the motor ; 
and it required 0.05 ampere to drive the tachometer at 
600 revolutions per minute. In finding the brake horse- 
power, the skin resistance of the brake pulley was allowed 
tor, which was obtained by running the motor light with 
the pulley off and on successively. The power required 
to overcome the friction of the motor was nearly constant 
throughout the whole series of experiments. ‘The motor 
was frequently calibrated during the experiments, and 
any slight variation of amperes and torque was allowed 
for. The ampere meter was read to ;}5 ampere. 

It is sometimes convenient, in testing different fans, to 


run them so that the same horse-power shall be absorbed | 
by each. In Fig. 26 is drawn a curve for one-tenth of a | 


horse-power, in which the revolutions are plotted as 


abscisse and the amperes as ordinates. For a particular | 
horse-power with fans of different kinds, the torque and | 


revolutions are varying quantities in relation to each other, 
though their product will be constant. In using this 
curve, the sj of the fans must be adjusted by the 
electrical resistances until the co-ordinates of the revolu- 
tions and current meet on the curve; then the motor is 
transmitting one-tenth of a brake horse-power. The 
electric motor may therefore be used as a convenient 
form of transmission dynamometer for testing not only 
fans but also other machines, the ammeter giving after 
calibration the power transmitted to the machine that is 
being tested. 
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Fig. 24, it is seen that the electrical horse-power was a 
maximum at zero ag of the motor, and fell off with 
increase in the speed ; the voltage or potential difference 
was taken at the terminals of the motor. The brake 
horse-power increased from zero at zero speed to a maxi- 
mum of 0.14 brake horse-power at 800 revolutions per 
minute, after which it fell off with further increase in 
speed ; at 1500 revolutions per minute it had fallen to 
0.07 brake horse-power. The efficiency, or ratio of brake 
horse-power to electrical, rose from zero at zero speed to 
amaximuin of 48.5 per cent. at about 1200 revolutions 
per minute, after which it fell off rapidly with further 
increase in speed; at the s of 800 revolutions per 
minute, which gave maximum brake horse-power, the 
efficiency was about 40 per cent. 

Mutual Relations of Revolutions, Brake Horse-Power, 
and Air Discharge.—Fans 1 to 6 were tried at progres- 
sive speeds cy oc from 300 to 1000 revolutions per 
| minute, and the following relations were verified for con- 
| stant angle of blades and position of fan: (1) Air dis- 
| charge varies as speed of revolution; (2) wie sree 

varies as (air discharge)’. Whence follow—(3) horse- 
| ower varies as (s of revolution)? ; (4) torque varies 
| as (speed of revolution)?; and also (5) torque varies as 
| electric current. Therefore (6) electric current varies as 
(air discharge)’. This last relation (6) 7“ to the par- 
| ticular motor used and to the limits of the experiments ; 








| ture ¢ deg. Fahr. = — lb., where B = barometer 


| 

| height in inches of mercury, and T = absolute tempera- 
| ture = ¢ deg. + 461 deg. Fahr. Taking into account the 
| moisture in the air, weight of 1 cubic foot of air = —_e 
| 5 . ; 
(B-b+ : b) where b is the pressure due to the mvisture 


| in inch of mercury. If W = weight of air discharged per 
| second in pounds, and V = velocity of air in feet * 


| second, then kinetic energy of air discharged = ¥ ; 
| g 

| and horse-power of air discharged = - WV?_ =v x 
29 x 550 


constant, for same fan under same conditions, which 
follows from relation (2) in 8. Therefore if Q be the 
quantity of air discharged in cubic feet per second, 

be _ V2Q > _ 1.3304x B 
horse-power of air discharged = mina SO 


a aE x 0.00003756 . (1) 


horse-power in air discharged 


Mechanical efficiency = brake horse-powe' 
- r 








| Suppose the air to be flowing against the mouth of a 
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TABLE I.— Experiments ON PROPELLER VENTILATING 


Fans Nos. 1 -To 10, or 23% 1n. DIAMETER, ALL 


Revoivine Insipe Devivery Arr Tube or 24-In. Bore, Except THOSE MARKED * REVOLVING 44-IN. OUT OF 


ANEMOMETER PLAceD AT Rapius or 17 In., 54 In., 


























Tuse. BuLapes Set aT ANGLE TO PLANE OF REVOLUTION. 
7Z In., 108 In. rrom Axis or TUBE. 
, . . . 5) ~ | 
o s Motor, Velocity of Air per Minute at apc | 52 Horse-Power. Efficiency. 
=) = Radius a5 = 
7 Se & S86 | ™ 
=. oz a ‘i: Vat ZA £2 —— sie oe me oe oe eF 
Es | ws Blea) dim- ‘ : 3 . on} se .|Mecha- | Volu- | Pres- 
zm | gh &, | Volts. peres. 1f 55 ‘s 103 <> ZA Brake Air | nical. metric. sure. 
——- a i a Se iniatsees| eimeiaasesilal | | 
No. | deg. | revs.| V. A. Ei) ft. ft. jcub. ft. | 04. Le...) GP. per cent per cent per cent 
1 17 90 | 69.7 1.£0 762 767 688 607 | 2128 | 11.0 | 0.0458 | 0.0097 | 21.2 38.2 0.7 
2 | 17 | 860/ 81.5 | 1.92 | 880 917 920 930 2888 | 21.5 | 0.0866 | 0.0241 | 28.0 54.0 1.4 
3 17 645 | 60.0 1.58 690 730 690 675 2172 | 14.2 0.0430 | 0.0103 | 23.9 53.0 1.4 
4 17 | 525 54.5 1.58 617 713 730 645 2139 | 14.2 | 0.0360 | 0.0098 | 28.0 65.0 2.1 
5 27 | 610 | 80.0 2.33 723 804 913 951 2790 | 29.0 | 0.C829 | 0.0218 | 26.3 73.0 2.7 
6 27 | 490 | 78.3 2.53 423 690 880 903 2536 33.5 | 0.0770 | 0.0164 | 21.3 82.0 3.4 
7 17 | 758 | 80.8 2.07 703 785 805 760 2427 18.5 | 0.0650 | 0.0144 22.2 1.0 1.3 
fi 17 | #650) 78 2.28 645 780 805 700 2330 22.2 0.0677 | 0.0127 | 18.8 57.0 1.6 
| 27 | *600 85 2.45 919 1115 1145 1050 3385 31.7. | 0.0894 | 0.0390 | 43.0 89.8 4.1 
. | 27 | 595 | 77 2.20 670 780 875 980 2773 26.6 0.0742 | 0.0214 29.9 74.0 2.8 
40 "495 100 2.70 735 970 1147 1070 *3265 39.4 0.0916 | 0.0350 | 38.2 105.0 5.6 
17 600 69 1.91 320 365 530 635 1633 20.6 0.0590 | 0.0043 | 74 43.3 0.9 
ol 27 | 600 79 2.23 600 650 755 825 2348 27.3 0.0768 | 0.0130 | 16.9 62.0 2.0 
‘ | 27 *600 86 2.47 740 890 1030 960 *2965 32.3 0.0892 | 0.0262 | 29.4 78.0 3.1 
40 570-88 2.75 745 810 910 960 2870 87.7 | 0.1075 | 0.0237 22.0 80.0 3.2 
w! 27 *600 81 2.31 805 930 950 930 *2891 28.7 | 0.0809 | 0.0243 30.0 76.7 3.0 
| 17 *600 88 1.85 260 405 555 645 71675 19.7 0.0550 | 0.0047 8.5 44.4 1.0 
{ 17 850 74 1.70 640 745 850 990 2720 15.5 0.0620 | 0.0202 32.6 50.9 1.3 
11; 27 610. 63 1.66 645 725 860 930 2641 16.0 0.0458 | 0.0185 40.4 68.9 2.4 
\ 27 *600 64 1.75 765 895 870 850 *2699 17.6 0.0489 | 0.0190 40.4 71.6 2.6 
12 27 600 63 1.70 590 635 740 745 2222 16.8 0.0473 | 0.0110 23.3 58.9 1.7 
13 j 27 600 74 2.06 655 745 860 995 2737 23.8 0.(671 | 0.0200 30.0 | 72.6 2.6 
( 17 600 61 1.63 430 525 640 680 1926 15.3 0.0431 | 0.0070 16.7 51.0 1.3 
14 / 17 604 53 1.40 415 540 605 640 1846 } 10.7 0.0300 | 0.0063 21.0 48.6 1.2 
'. 40 605 85 2.40 780 940 1110 1105 3272 31.0 0.0874 | 0.0348 39.8 86.0 3.7 
15 40 600 84 2.40 775 965 1120 1085 3270 30.6 0.0862 | 0.0350 40.9 86.7 3.8 
16 35 600 65 1.77 720 7380 | 860 830 2580 18.1 0.0510 | 0.0172 | 33.7 68.4 2.4 
17 35 600 67 1.87 €85 830 920 875 2705 19.1 0.0538 | 0.0199 37.0 71.7 2.6 











TABLE I1.—ExreriMENTS ON PROPELLER VENTILATING 
to PLANE OF REVOLUTION. 
SreepD 600 REVOLUTIONS PER MINUTE. 
¥ROM AXIS OF TUBE. 








Fan No. 17 with Biapes Serv At DIFFERENT ANGLES 


Fan 23} In. DIAMETER, REVOLVING INsmpE DELIVERY AIR TUBE OF 24 IN. Bore ; 
ANEMOMETER PLaceD AT Rapivus or 1{ In., 54 In., 7} In., 108 In. 








Motor. Velocity of Air per Minute ’ } cs ’ 
at Radius Air Dis- Weight Horse-power. Efficiency. 
S g charged | on Brake Se ee, 
es ; per Pulley. 
ca Volts. Am- Minute. |M y 
s con . 5) -_ : | Mecha- Volu- Pres- 
a= aie 1 is ‘8 10§ Brake Air. | nical. metric. _ sure. 
deg. Vv. A. ft. ft. ft. ft. cub, ft. oz. H.P. a.P. lper cent per cent per cent. 
15 40 1.05 460 470 510 510 1562 4.08 0.0115 0.038 | 33.0 41.4 0.87 
20 45 1,22 570 590 610 630 1916 6.41 0.0181 0.0070 38.5 50.8 1,31 
25 52 1.36 630 680 730 770 2291 10.00 0.0283 0.0 20 42.2 60.8 1,88 
27 55 1.43 640 710 790 820 2423 11.84 0.0334 0.0143 42.8 64.3 2.10 
30 60 1.66 665 770 875 860 2598 15.00 0.0423 0.0176 41.6 68.9 2 42 
35 67 1.87 | 685 830 920 875 2705 | 19.07 | 0.0538 0.0199 | 37.0 | 7L7 2.62 
40 76 2.12 705 855 970 900 2805 25.00 0.0707 0.0222 31.4 74.4 2.82 
45 84 2.40 780 910 960 880 2827 30.60 0.0858 0.0227 | 26.4 76.7 2.87 
50 91 2.59 790 880 930 870 2771 36.31 0.1024 0.0214 20.9 75.2 275 
60 86 2.48 210 290 460 680 1534 32.30 0.0911 0.0035 3.8 40.7 0.84 


Pitot tube connected with a water gauge, and let H 
height of column of air in feet, and kh = equivalent 


column of water in inches. 


Then H = ih ‘ (2) 
29 
Taking the weight of a cubic foot of water at 62 deg. 
. “9 OF ‘ . ee , one Bb 
Fahr. to be 62.35 lb., 12 H + h = 62.35 + T : 
62.35Th 39Th ,, aie 
i3304B12— B The substitution of 


this value for H in (2) gives h = ot A 
stituting in (1), horse-power in air discharged = h x 251} 
x Q x 0.00003756 = h Q x_ 0.00943, from which the me- | 
chanical efficiency can then be determined. 


whence H = 


Whence sub- 





Volumetric etticiency = we where U = velocity of 
tips of blades in feet per second, and r = radius of fan | 
in feet. a | 

Pressure efficiency = , - yy the pressure varying as | 
the square of the velocity. 

These three efficiencies are each of them constant at all 
speeds with the same fan; this follows from the fact | 
that the air discharge varies as the speed of revolution. 
There is great want of a recognised standard for compar- | 
ing fans. Not being acquainted with any reliable experi- 
ments on the class of fans here tested, the author felt some | 
hesitation in deciding upon the best method to employ. It 
may appear paradoxical that the volumetric efficiency can 
be greater than unity; but that the formula is based on cor- 
rect principles is shown by the fact that it gives a constant 
efficiency for the same fan at all speeds. It was first em- 
ployed, the author understands, by Professor Rateau, of 
St. Etienne. Thedynamic pressure varies as the velocity 
squared. The pressure efficiency varies as the square of | 
the volumetric efficiency, both being a maximum at the | 
same time. The pressure efficiency is not of essential | 
importance in the fans here tested, because it is calculated 
ouly from pressure due to velocity of air, and not from 
compression as it would generally have to be calculated in 
a centrifugal fan. | 

(To be continued.) | 





PieTERSBURG Raitway.—Work on this line is proceed. | 
ing satisfactorily. Good progress is also being made with | 
surveys for the northern section, oe 


BOILER EXPLOSION AT HALIFAX. 


A FORMAL investigation has been conducted by the 
Board of Trade at the Halifax Town Hall with regard to 
the circumstances and cause of a boiler explosion which 
took place on April 26 last at the Watson Stone Quarry, 
Southowram, owned by Messrs. Thompson. The Com- 
missioners were Mr. Howard Smith and Mr. W. H. 
Hallett. Mr. Gough appeared for the Board of Trade, and 
Mr. R. W. Evans for Messrs. Thompson. 

In opening the proceedings, Mr. Gough said that the 
boiler in question, which was a small one of the vertical 
internally fired class, appeared to have been made by 
Messrs. Holdsworth, of Bradford, for Messrs. Booth, steam 
crane makers, Rodley, to whom it wassupplied by Messrs. 
Holdsworth in 1873. Messrs. Booth sold the boiler to 
Messrs. Smith and Anderton, of Queensbury Quarry, near 
Bradford, who used it till 1881, when it came into the 

ion of a Mr. Rawnsley. Mr. Rawnsley owned it 
rom 1881 to 1884, when it was sold by auction to a Mr. 


| Leppington, who retained the ownership of it until 1891, 


and then sold it to Mr. Joseph Thompson, of Watson 
Quarry. The price paid by Mr. Thompson for the 
boiler and crane was 85/. The boiler appeared to have 
been made to work at a pressure of 60 lb. on the square 
inch, and was tested by me phy eg to 120 Ib. 
Mr. Thompson, when he purchased the boiler, caused it to 
be examined by a Mr. Bradley, an engineer, and was 
informed that it was in good condition and fit for working 
at the required pressure, viz., 30 lb. or 40 Ib. on the 
square inch. Neither Mr. Joseph Thompson nor any 
f his sons had received any mechanical training. 
Their knowledge as to the management of boilers seemed 
only to have been obtained from the class of men known 
as engine tenters. Mr. Joseph Thompson looked after 
the boiler for some time, and to the best of his ability made 
occasional examinations, but he never, he asserted, dis- 
covered any signs of corrosion existing. In 1892 the 
boiler leaked, and Mr. Waterhouse, a boilermaker of 
Halifax, was called in to repair it. On Monday, April 
26, work was started at the quarry as usual with Mr. 
George Thompson, a son of the owner, attending to the 
boiler, Mr. Joseph Thompson meantime having retired 
from the firm. he pressure at which the boiler was being 
worked was 35 Ib. About nine o'clock the boiler 
exploded, and Mr. George Thompson was blown into 
the quarry and rendered unconscious, without, however, 
being ww, hurt. Happily no other _ person 
was injured. Mr. Buckwell,; engineer-surveyor to the 
Board of Trade, who had made an examination of the 





boiler since the explosion, found that the crown of the 


firebox had collapsed all round. The pressure gauge also 
was very inaccurate, but whether it was damaged by the 
explosion or was in that state previously he was unable to 
state. 

After some evidence had been taken, Mr. Joseph 
Thompson, a member of the firm who bought the boiler, 
was called and examined by Mr. Gough. hen he first 
had the boiler he was advised to have it insured ; but his 
engine-tenter, a man of 11 years’ experience with boilers, 
told him that if he did insure it he would have nothing 
but trouble, since every time the insurance company 
inspected it they would want some alteration made. The 
man told him that he would inform him when the boiler 
wanted repairs. ‘‘It had been his custom to put pigeon 
dung into the boiler to keep it from corroding,” having 
been recommended to do so by another boilerowner who 
had tried it for 20 years, and found that his boiler 
was not at all corroded. Witness examined the exploded 
boiler last Easter, and detected nothing wrong with it. 
He had seen boilers in much worse condition as regarded 
corrosion than the plate belonging to the exploded boiler 
now shown to him. 

By Mr. Evans: Witness rather prided himself on his 
knowledge of boilers, and had been called in by other 
people to tender advice as to their boilers. 

By Mr. Howard Smith: He looked to the engine tenter 
as responsible ; it was his duty to find out and report if 
a went wrong. 

Mr. Howard Smith inquired, if this were so, why 
witness examined the boiler himself at Easter. In reply, 
witness said he just looked in to see if it was clean. He 
did not feel the plates to see if they were corroded. 

By Mr. Hallett: He had used pigeon dung for 20 years 
for keeping boilers clean, and in one case where it had not 
been applied, the boiler was corroded. 

George Waterhouse, engineer, of Salterhebble, said he 
made some repairs to the boiler in 1892. While doing 
that work he just looked inside, and the boiler seemed to 
him to be in fair condition, and fit for a working pressure 
of 40 lb. or 45 1b. Shown a portion of the plate of the 
boiler, witness said that when corroded to that extent 
the boiler would not be fit for any pressure. The Halifax 
water was corrosive, and he had adyised — to use 
common soda in order to counteract the acidity. 

Edwin Middleton, engine tenter, was called, and on 
being shown the portion of corroded plate, said he should 
have worked the boiler in that state at 40 lb. pressure. 
He thought, when the explosion occurred, the boiler must 
have been working at more than that, but what the 
pressure would be he was unable to say. 

Mr. Howard Smith: Then we can form our own opinion 
as to the value of your evidence. 

Mr. George Thompson, member of the firm, said that 
on last Easter Monday he cleaned the boiler out and 
tapped the plates. He formed the opinion that the boiler 
was in good working condition. 

_Mr. Gough: Would you say that it was in good con- 
dition, looking at the plate now in its corroded state? 

Witness replied that it looked as if it had been damaged. 
Answering Mr. Evans, he stated that the men attending 
the boiler were the usual class employed in the quarries of 
the district for looking after engines, and were paid the 
regulation wages. 

Mr. G. W. Buckwell, engineer-surveyor to the Board 
of Trade, gave the result of his examination of the 
boiler made since the explosion. The top of the firebox 
had been reduced in thickness by corrosion from 3 in. 
to 4 in. This wasting would have been detected 
proper inspection. He estimated that 30 lb. would be the 
collapsing pressure of the firebox plate. 

This concluded the evidence, and Mr. Evans then 
addressed the Court on behalf of Messrs. Thompson, 
urging that they were competent quarry masters, and 
that proper men been employed to attend to the 
engines and boilers. 

r. Howard Smith intimated that on this point the 
Court a; with Mr. Evans. 

Mr. Evans: Then you go further, and say that they 
ee to have called in a skilled person to examine the 

iler ? 

Mr. Howard Smith: Yes, certainly, unless you had 
some one on the premises. 

Mr. Evans submitted that the men employed were 
sufficiently skilled for all practical purposes, and com- 

tent to examine a small boiler, such as this:one was. 
pane Thompson worked the boiler after the manner of 
the district. Probably, however, after this warning, not 
only they, but other firms as well, would be more careful 
in the future. 

Mr. Howard Smith expressed a doubt as to that being 
the case, as the Court had had other inquiries in the 
district as to the —o of quarry boilers. 

Mr. Gough said he thought it right to mention that 
other cases in the district were not similar to this. 

Mr. Evans, concluding his address, asked the Court to 
say that there had been no negligence by Messrs. Thomp- 
son which called for a penalty or even for censure. 

After the Commissioners had adjourned to visit the 
scene of the explosion, and to examine the boiler, the 
Court annealed, and Mr. Howard Smith e~ judg- 
ment at considerablelength. He reviewed the history and 
treatment of the boiler, and pointed out that the intro- 
duction of pigeon dung into the boiler would have a detri- 
mental rather than a beneficial effect. The explosion was 
due to the firebox having become so reduced in thickness 
by corrosion as to be unable to resist the pressure to which 
it was subjected at the time, or, indeed, any useful pres- 
sure. The Court were of opinion that Messrs. Benjamin 
and William Thompson, two of the sons, were justified in 
thinking that when their father handed the business over 
to them, the plant was in good condition. As to George 
Thompson, he ought not to have taken upon himself the 
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duty of examining the boiler, as he should have 
known that he was not competent todoso. He might, 
however, have been misled by the assurances of his 
father, and the conclusion to which the Court had come 
was that Mr. Joseph Thompson must bear the whole 
blame for the explosion. For six years he worked the 
boiler without ever once calling in a competent person to 
examine it. The men he had attending to it were no 
doubt quite competent to feed it, to fire it, and to exercise 
a general superintendence. At the same time they were 
men who, having had no mechanical training, could know 
nothing of the nature and quality of iron, or of what cor- 
rosion of iron meant. Mr. Thompson ought to have 
called in a competent engineer, once or twice a year, to 
make an examination of the boiler. He could have done 
that at a very small expense, and, not having done so, he 
had not taken proper measures to insure that the boiler 
was worked under safe conditions. 

On this finding of the Court, Mr. Gough asked that Mr. 
Joseph Thompson should be ordered to pay at least some 
portion of the costs of the inquiry. 

Mr. Evans, in reply to Mr. Tiecerd Smith, urged that 
the inquiry had been for the public good, and that a 
Government department ought not to ask Mr. Thompson 
to pay any costs for teaching a lesson that was applicable 
not only to him but to the whole district and te. 9 

Mr. Gough said that the total costs would amount to 
about 70/. If at any previous inquiry held in that dis- 
trict any warning had been given that at all applied to 
this case, he should have asked for the imposition of some 
substantial penalty. Having regard, however, to all the 
circumstances, he was sure that the Board of Trade would 
be satisfied with an order directing Mr. Thompson to 
pay simply a small portion of the costs. 

Mr. Howard Smith stated that after what Mr. Gough 
had said, the Court felt that they would be justified in 
very considerably reducing the amount. They had 
thought, during the adjournment, of ordering Mr. 
Thompson to pay 50/. They had decided, however, to 
again reduce the amount, and the sum which Mr. 
Thompson would have to pay towards the costs was 10/. 








THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society held on June 25, 
Mr. Shelford Bidwell, President, in the chair, a paper 
by Mr. Sutherland on ‘‘ A New Theory of the Earth’s Mag- 
netism,” was taken as read. 

Dr. Kuenen described some ‘‘ Experiments on Critical 
Phenomena,” made in continuation of a research on the 
condensation and critical phenomena of mixtures of 
ethane and nitrous oxide, the results of which were pub- 
lished last year. The author now investigates mixtures 
of ethane and acetylene, and mixtures of ethane and car- 
bonicacid, and finds for them similar properties to those 
of the mixtures of ethane and nitrous oxide. The first 
part of the paper refers to the preparation of ethane ; and 
the effect of impurities on its vapour pressure and critical 
constants. Ethane from ethyl iodide is not very pure, it 
has generally several per cent. of an admixture of a sub- 
stance of higher critical temperature and higher density 
than ethane ; this substance is probably butane. Ethane 
from sodic acetate, by electrolysis, is nearly pure; the 
method of preparation is described by the author. The pres- 
sure and corresponding volumes during condensation are 
given for this substance, at various temperatures. In the 
former paper, above referred to, instances are mentioned 
of mixtures having critical temperatures below those of 
the component substances. The only instance of critical 
temperatures above those of the components, seem to 
those relating to mixtures of carbonic acid and acetylene. 
According to an experiment of Dewar’s, however, a mix- 
ture of $ CO, and 4C, He has a critical temperature of 
41 deg. Cent., those for carbonic acid and acetylene 
being 31 deg. and 37 deg. respectively. The present in- 
vestigation contradicts this result. Dewar may not have 
taken sufficient precaution in avoiding errors of retarda- 
tion. Mixtures of carbonic acid and acetylene have 
critical temperatures between those of the component 
pure gases. The diagram connecting temperature and 
volume shows that the plaitpoint curve is a line 
with small curvature; the border curve is relatively 
narrow. An instance of a critical temperature above 
those of the components for this mixture has not yet been 
proved. Theory indicates that this phenomenon probably 
occurs for mixtures having a minimum vapour pressure at 
low temperature. Critical temperatures below those of 
components seem to occur for mixtures having a maximum 
vapour pressure ; as for nitrous oxide and ethane. The 
law connecting the two phenomena is deduced from Van 
der Waal’s theory. As a further application of this 
theory, it is shown that in consequence of certain coinci- 
dences between the real border-curve and the hypothetical 
border-curve, the critical point of the maximum mixture 
may be determined in exactly the same way as for a single 
substance. A remark is added with regard to the con- 
densation of such substances as exhibit changes of mole- 
cular systems. If an association takes place of molecules 
te more — systems, Van der Waal’s formula 
does not app 4 

Dr. 8. P. Thompson asked whether diagrams charac- 
teristic of cyanogen had been obtained. Its remarkable 
polymerism suggested an interesting case for critical 
phenomena. 

. Dr. Kuenen thought such a substance might be worth 
investigation. 

A paper by Dr. Barton on “‘ The Attenuation of Electric 
Waves in Wires,” was taken as read. 

Mr. Gr F. C. Searle read a paper on “The Steady 
Motion of an Electrified Ellipsoid.” The first part of the 
investigation is printed in the Phil. Trans. Roy. Soc.; it 
Seutnios the principles required in the solution of pro- 

lems with respect to moving electrical charges. The 


‘structed ‘and will be supplied by the 





second part now presented to the a Society deals 
with the motion of a charged ellipsoid ; the treatment is 
entirely mathematical. When any system of electric 
charges moves with uniform velocity through the ether, 
the electromagnetic field, referred to axes moving forward 
with the charges, can be completely defined by means of 
a quantity of which the electric force and the magnetic 
force are simple functions. Another vector concerned in 
the problem is the mechanical force experienced by a unit 
charge moving with the rest of the system. A distribution 
of electricity on the surface of a charged body such as to 
give zero distribution at all points inside the surface is an 
equilibrium distribution. Since the mechanical force 
vanishes inside the surface, it is shown that on the out- 
side of the surface the mechanical force is perpendicular 
to the surface, and the sievuhundenel function is 
constant over the surface, and the distribution on an 
ellipsoid is the same for motion as for rest. When a 
charged sphere is at rest it produces the same effect 
as a point-charge at its centre. If the sphere is 
in motion it produces the same effect as a uniformly 
charged line whose length bears to the diameter of the 
sphere the same ratio as the velocity of the sphere bears 
to the velocity of light. When the sphere moves with 
the velocity of light, the line becomes the diameter of the 
sphere; the same is true for an ellipsoid. At the velocity 
of light the charge on any surface is in equilibrium, what- 
ever the distribution. ‘he force between two charges 
moving with the speed of light is zero. The lines of 
electric force for a charged sphere in motion are not 
radial, they form a series of hyperbolas. The author 
proceeds to calculate the total enérgy possessed by an 
ellipsoid when in motion along its axis of figure. Expres- 
sions are given (1) for the energy of a Heaviside ellipsoid ; 
(2) for a sphere; and (3) for a very slender poner Tu 
all cases the energy becomes infinite when the charges 
move at the velocity of light. It would seem impossible 
to make a charged body move at a greater speed than 
that of light. 

Professor Perry said the pe would help to solve many 
problems connected with the effect of the rotation of the 
earth upon electrical surface charges. An expression 
might be found for the mechanical and magnetic forces 
due to the motion of a charge at any point of the earth’s 
surface. At the equator a point moves at different 
velocity at mid-day to its midnight velocity: it may now 

possible to determine the magnetic and mechanical 
effects due to electrical — at equatorial points. 

Mr. Blakesley asked whether, in calculating the mutual 
action of two charged particles, proceeding at the velocity 
of light, it was assumed that the lines of motion were 
parallel. 

Mr. Searle said he had always considered parallel lines 
of motion ; he could not say whether the force would 
zero in any other case. The results arrived at in the 
paper could be applied to problems connected with dis- 
tributions of terrestrial charges. 

The President proposed votes of thanks to the authors. 
The meeting then adjourned until November. 








LAUNCHES AND TRIAL TRIPS. 

THE saloon dle steamer Duchess of Kent, built and 
engined by Messrs. Day, Summers, and Co., of South- 
ampton, for the London and South-Western and Brighton 
Joint Railway Companies, was launched on June 30. 
Her principal dimensions are: Length between oer n- 
diculars, 195 ft.; beam moulded, 26 ft.; depth mou ray to 
main deck, 9 ft. 6in. The vessel is built of steel, and to 
Board of Trade requirements for passenger certificates 
Nos. 3 and 4 for Channel purposes. Six transverse bulk- 
heads are fitted, dividing the ship into seven water-tight 
compartments. The repre gen accommodation 
is situated aft, and the general saloon, which extends the 
full width of the vessel, is fitted over the dining saloon on 
the main deck. The second-class ngers’ accommoda- 
tion is forward. The vessel is fitted with diagonal sur- 
face - condensing compound engines, having cylinders 
32 in. and 59 in. in diameter, with a stroke of 60 in., the 
steam pressure being 110 1b. per squareinch. The paddle- 
wheels are on the feathering ——- of large diameter, 
and fitted with curved steel floats. 





On Thursday afternoon, July 1, there was launched 
from the East Yard of Messrs. C.S. Swan and Hunter, 
Limited, Wallsend-on-Tyne, a new steamer built to the 
order of Mr. Christopher Furness, of West Hartlepool, 
for Messrs. Elder, Dempster, and Co., of Liverpool, to 
run in their American trades. This steamer is a sister 
ship to the s.s. Milwaukee, which was launched last year 
by the same builders for the same owners, and which 
was the largest carrying English-built steamer afloat. 
Since then no larger steamers have been launched in 
England, and these two vessels still retain the distinction 
of being the rg steamers yet built in England. The 
new steamer, which is reer called the Monarch, 
is 483 ft. long over all by 56 ft. beam by 42 ft. 3 in. depth 
to the shelter deck. Like the Milwaukee, she has been 
specially constructed for Messrs. Elder, Dempster, and 
Co.'s trade. The shade deck, and also the *tween-decks, 
will be fitted for the conveyance of cattle; stalls of the 
latest types, together with ample fresh water service, 
will be fitted, and the ship will be arranged with a large 
number of hatches for promptly handling the enormous 
cargoes which she will take, and for this pe about a 
dozen powerful steam winches, with side derricks and 
whips, will be fitted, The measurement cargo which the 
Monarch will carry will amount to upwards of 18,000 
tons, in addition to about 700 tons of permanent bunker 
capacity, whilst her deadweight cargo capacity will be 
11,500 tons. The propelling machinery has Pret con- 

allsend Slipway 
arid Engineering Company, Limited, of Wallsend, and 





consists of a set of triple-expansion engines, having cy- 
linders 284 in., 464 in., and 80 in, in diameter respectively, 
with a stroke of 54in. The steam will be supplied at 
180 lb. pressure by three large boilers fitted with Howden’s 
system of forced draught, whilst the propeller will be 
fitted with the Manganese Bronze Company’s blades. It 
will be of interest to state that Messrs. C. S. Swan and 
Hunter, Limited, have at the moment building for Sir 
Christopher Furness a steamer of plas ss larger 
dimensions and ca “s than the s.s. Monarch, bein 

over 500 ft. in length. The machinery for this vessel wil 
be supplied by Sir Christopher Furness, Westgarth, and 
Co., of Middlesbrough, and will consist of a set of twin- 
screw engines capable of developing about 6000 horse- 
power. 





On Thursday afternoon, the 1st inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby shipbuild- 
ing yard, Thornaby - on - Tees, a steel screw steamer 
named Whitehall, of the following dimensions, viz., 
280 ft. by 41 ft. by 18 ft. 9in. She is of the partial awn- 
ing deck type, and is fitted with water ballast in cellular 
double bottom fore and aft, except under boilers. The 
vessel is constructed to carry a deadweight of about 3100 
tons on a light draught of water. er machinery is 
being constructed by Messrs. Sir Christopher Furness, 
Westgarth, and Co., Limited, Middlesbrough, the cylin- 
ders being 20 in., 324 in., and 53 in. in diameter by 36in. 
stroke, with two boilers working at 160 lb. pressure. The 
vessel has been built to the order of Messrs. Furness, 
Withy, and Co., Limited, West Hartlepool, for whom 
Messrs. Craig, Taylor, and Co. have just built two similar 
vessels, 

On the 1st inst. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer of the following 
dimensions, viz.: Length between perpendiculars, 325 ft. ; 
breadth, extreme, 46 ft.; depth moulded, 24 ft..9 in. 
This steamer, which has very fine lines, has been built to 
the order of Messrs. Gladstone and Cornforth, West 
Hartlepool, off the three-decked rule, and is fitted with 
the builder’s patent ‘“‘trunk,” full poop, bridge, and 
top-gallant forecastle. She has a double bottom on the 
cellular principle for water ballast, and has been designed 
to carry a deadweight cargo of about 4800 tons on Lloyd’s 
summer freeboard on a light draught of water. She will 
be fitted with a set of powerful triple-expansion engines 
a Blair and Co., Limited, working at a pressure 
of 210 Ib. 


At Linthouse, on July 2, Messrs. Alexander Stephen 
and Sons launched, for Messrs. Ferguson and Reid, 
Glasgow, a steel screw steamer of the highest class in 





be | Lloyd’s, of the dimensions 290 ft. by 42 ft. 9 in, by 


21 ft. 10 in., fitted with triple-expansion engines (also 
made by Messrs. Stephen) having cylinders 194 in., 
32 in., and 53 in. in diameter by 42 in. stroke. As the 
vessel moved into the water she was named Vizcaina by 
Miss Marion A. Ferguson, of New York. 


Messrs. William Doxford and Sons, Limited, Pallion, 
Sunderland, launched on the 3rd inst. the second of the 
torpedo-boat destroyers which the firm are constructing 
for Her Majesty’s Government. Like her sister vessel, 
she has a speed of 30 knots. She has a displacement of 
300 tons, and the engines will develop 6000 horse-power. 
The vessel was launched with her machinery on board, so 
that the steam trials will be commenced immediately. 
The boat is named Sylvia. 


STEEL AND IRON ALLOYS.* 
By Rosert Assorr Haprikxp, M. Inst. C.E. 

IN the use of iron the latest and not the least important 
phase of development is found in its alloys or compounds 
with other elements. This study is, perhaps, one of the 
most fascinating of all its branches of research and 
manufacture, and metallurgists devoted to this special 
branch are continually endeavouring to improve and 
strengthen their beloved ‘‘Ferrum” by giving it higher 
tenacity and elasticity, more ductility and greater hard- 
ness, without sacrificing the metal’s valuable and in- 
herent toughness. 

There is no doubt that the metal iron in itself would be 
of little service to the world at the present day in face 
of requirements which necessitate a material possessing 
resistance to so much greater stresses and strains than 
formerly. Professor T. Turner has shown that the pure 
metal iron is not considerably harder than copper, and is 
not very much stronger as regards tensile strength ; and it 
can be readily imagined how in itself such a metal would 
render impossible that combination of high speed with 
greater wear and tear for uses which are the result of 
modern mechanical developments of all classes. With- 
out doubt, further developments in modern mechanical 
progress will largely depend upon the material which 
the experimentalists in question can offer for utilisation 
by the mining, mechanical, or electrical engineer. 

It need also hardly be said that such p renders 
necessary a development which becomes each year more 
complex, and requires more specialisation of research. 
The writer has therefore ventured in another paper pre- 
sented to this conference to suggest a number of lines for 
research and investigation which it is hoped may be of 
service. The problems to be solved present a field in 
which results at all approaching to finality are very far 
away, and can only be attacked little = little. 

In a paper read by Professor Arnold before the Iron 











x Paper read at the Institution of Civil Engineers. 
Engineering Conference. Section [V.— Mining and 
Metallurgy. 
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and Steel Institute,* upon **The Physical Influence of 
Elements on Iron,” he pointed out a number of interesting 
and valuable facts relating to alloy steels. A series of 13 
alloys were prepared, including cast and forged pure iron, 
also iron alloyed respectively with as nearly as possible 
14 per cent. of each of the following elements: carbon, 
silicon, aluminium, manganese, nickel, copper, chromium, 
tungsten, arsenic, phosphorus, and sulphur. A most 
exhaustive series of mechanical and microscopical tests 
were undertaken, offering a remarkably unique correla- 
tion. The writer has plotted Professor ran v4 data in 
the annexed diagram, as his results have not before been 
presented in this particular form. From this can be 
readily seen the particular effect of each element. 
Whilst these tests do not give the effect of wide varia- 
tions in the percentages of each element upon iron, they 
are in themselves of the utmost service by showing the 
results obtained by the addition of one particular per- 
centage, and that percentage not usually likely to be 
exceeded in practical use. ; 

The properties of the principal iron alloy, carbon steel, 
are well known, and only need a general reference here. 
Purity of material still holds the field for the production 
of the highest and best quality of carbon steel. One of 
our honorary members, Sir F. Abel, by a number of 
valuable researches, contributed to the Iron and Steel 
Institute, the Mechanical Engineers, and other societies, 
has done specially important work in this direction. It 
is, therefore, a special satisfaction to know that the Iron 
and Steel Institute has wisely awarded him the prized 
recognition of the Bessemer Gold Medal. This work has 
mr continued and amplified by Professor Arnold, 
Messrs. Stead, Howe, Sauveur, Benneville, Hogg, and 
Spencer, and on the Continent by those exceedingly able 
investigators, Professor Ledebur and Dr. Muller. 

One of the iron alloys which has been discussed so much 
during the last three or four years is nickel steel. Whilst 
without doubt this material has certain special applica- 
tions of great advantage, it will be probably found that it 
has itself no particular field. The writer has seen Har- 
veyed armour-plates tested in which there was no nickel, 
which have given exceedingly a results, and probably 
equal to those containing nickel. ; 

Nickel in the presence of carbon does no doubt consider- 
ably raise the elastic limit of iron, but its combination 
with carbon more than its direct influence upon the iron 

»resent has been much overlooked, or, perhaps, it would 
“ more correct to say that the carbide of iron is rendered 
much more powerful by the presence of nickel. In other 
words, its action is not at all dissimilar to that of 
chromium. 

The writer has prepared a novel alloy—cobalt steel— 
which has a number of interesting properties somewhat 
resembling those of nickel steel. One specimen, containing 
1.80 per cent. cobalt, in its unannealed condition had a 
reo strength of 41 tons, with an elongation of 19 per 
cent. After annealing, the tensile strength was reduced 
to 35 tons, with an increase of elongation to 29 per cent. 
With much higher percentages the alloy is still very 
malleable, and there is a distinct tendency to show higher 
elastic limits than ordinary carbon steel, in this respect 
being somewhat similar to nickel steel. 

One of the special developments of alloy steel has been 
the result of the writer’s experiments in the production 
of manganese steel, the first description of which he had 
the honour of laying before this Institution in 1888. 
There was no one who took more pains than the author 
to point out that manganese steel, owing to its peculiari- 
ties, would require long and careful study to master the 
difficulties in its production and application. Happily 
these are gradually being overcome, and it presents an 
increasing application for a large number of purposes 
each year both in this country, the colonies, and America. 

But alloys of manganese steel present most perplexing 
anomalies, for while those containing from 3 per cent. to 
6 per cent. in the presence of not more than 0.6 per cent. 
of carbon give an exceedingly brittle and hard product, 
yet upon doubling the proportion of manganese, that is, 
to 12 per cent. or 14 per cent., alloys possessing entirely 
different properties are obtained. Castings of this latter 
material, when suitably treated, possess a most extra- 
ordinary combination of hardness and toughness, which 
enables them to offera higher resistance to abrasion than 
any alloy yet produced. The same material in the forged 
condition, also after suitable treatment, possesses tena- 
cities of 60 tons to 70 tons per square inch, with high 
elongations, 35 per cent. to 40 per cent. Yet these mate- 
rials, whether in the cast or forged conditions, cannot be 
machined except with the greatest difficulty; in_fact, 
their hardness approaches that of chilled iron. Here, 
again, these properties cannot be judged from the same 
standpoint as that of other metals possessing hardness, 
for such manganese steel, while so hard to the machine 
tool, can be indented with an ordinary hand hammer ; 
in other words, it is not ‘‘glass-hard,” but combines in a 
specially peculiar manner hardress and toughness. ‘ 

It is very unfortunate there is such laxity of expression 
as regards this particular quality, ‘“‘hardness.” Such 
terms as “intensely hard,” ‘‘extremely hard,” and the 
like, unless used in the most guarded and careful manner, 
are often misnomers. During the discussion on Mr. A 
Sauveur’s valuable paper to the American Institute of 
Mining Engineers, Mr. R. G. Scott, of the Monkbridge 
Iron Works, Leeds, pointed this out. As he says, ‘‘ Hard- 
ness is often given without the least definite idea _as to 
where the specimen might be placed in the ordinary 
mineralogical scale of hardness ; is it as hard as corundum, 
or does it approach the hardness of the diamond?” It 
would be of the highest importance to metallurgy if some 
definite method could be introduced. ; 

Messrs. Jannettaz and Goldberg, of Paris, read their 
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important paper before the French Institute of Civil 
Engineers in July last, ‘‘ Mesures de la résistance & 
Yusure de quelques alliages de Cuivre.” The apparatus, 
termed a usometre, consists of a rotating disc upon which 
are mounted the specimens to be compared. More or 
less surface pressure can be produced by a method of 
attaching weights. The wear of the specimens is readily 
and accurately detected by accurate weighing before 
and after the test. From these results some very valuable 
data have been obtained, especially regarding those metals 
of softer nature and their alloys. 

The system has also been extended to testing the hard- 
ness of various kinds of glass and enamels. 

These gentlemen were good enough to test for the 
writer several specimens of carbon steel, manganese steel, 
and other alloy steels, but the results, whilst of consider- 
able interest, do not seem to show sufficient uniformity 
to draw exact conclusions. It is to be hoped, however, 


that their experiments will be continued, as an exact | 


determination of hardness in an easy and simple manner 
is of the utmost importance to the practical metallurgist. 

It is therefore of the utmost importance that metal- 
lurgists and engineers should come to some clear and 
definite understanding as to the meaning of the term 
“*hardness;” an established definition of this property, 
so that comparisons could be accurately drawn as regards 
specimens, ‘‘ whether from China or Peru,” would be of 
the highest service. 

Another important alloy is chromium steel, one of its 
principal applications being to the manufacture of armour- 
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viercing projectiles. This metal in itself has no great 
ardening influence upon iron; but in the presence of 
carbon, even if there be only a low vercentage of the 
latter element, its influence seems to very energetic. 
In other words, a carbon steel without chromium will not 
harden so readily as when the metal in question is present, 
or with the latter element it will harden at a somewhat 
lower temperature. The metal chromium seems to have 
the property of causing the formation of intensely 
hard carbides of iron, or double carbides of chromium 
and iron. 

Tool steel has been found to be improved by the addi- 
tion of chromium, but its general use does not appear 
to be on a very large scale. Probably until we more 
thoroughly understand the action of third elements in 
iron-carbon alloys, advances in the use of manufacture of 
alloy steels will be necessarily slow. There is too much 
hap-hazard ns poe in this metal, as well as tungsten, 
and often no good grounds can be given as to their use, 
nor do we very clearly understand why in certain cases 
the results of such additions give an improvement. 

With it the writer's firm has been able to pierce 9-in. 
steel plates with projectiles of 6 in. calibre. As the 
usual reception tests, both here and abroad, for 6 in. 
calibre are nme 8-in. steel plates, this result is a proof 
that the highest quality of projectiles can be made in 
this country. 

Silicon alloys of iron seem in some respects to resemble 
other alloys, such as those with chromium and tungsten. 
One would hardly have expected this, owing to the 
entirely different properties of the metalloid. Thus, steel 
containing 2 per cent. of silicon and 1 per cent. of carbon 
hardens in the same way as chromium and tungsten steel, 
though probably not so intensely, but it is tougher. 
When it is remembered that 2 per cent. of silicon in cast 
iron prevents any chilling effect, that is, prevents the 


'earbon from combining with the iron, it is eae 


remarkable to find that the same percentage in steel in 
| the presence of much less carbon—probably one-third 
less—not only does not prevent the hardening of the steel 
upon quenching, but rather assists it. This is a striking 
anomaly, difficult to understand or explain with our pre- 
sent knowledge. 

| Aluminium alloys of iron do not at present seem to 
present any special commercial use, though the addition 
of small percentages of this metal for certain classes of 
-work does considerably help the production of sound 
castings. The writer believes, as a matter of fact, that 
silicon metal—say 98 per cent. to 99 per cent. of purity— 
unfortunately not at present available, would be found 
quite as beneficial as aluminium. At the present time it 
is difficult to add silicon without, at the same time, adding 
carbon. When the latter is present there is, of course, 
jalways, more or less, liability to the disengagement of 
| carbonic oxide. 

| Copper steels have been produced. They also at present 
seem to possess no large commercial application. The 
elastic limit is raised, but providing the copper is under 
about 1 per cent., this is apparently done without much 
loss of ductility. 

Never, wagons were the properties of any metal so 
much probed and amined as those of our friend 
‘“‘Ferrum.” That the numerous physicians engaged in 
its diagnosis, guarding its welfare, curing its defects, 
'and improving its physique, will obtain results which 
will render it of still greater use than ever before in the 
world’s service, can be safely answered in the affirmative. 
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When it is considered how much has been done in less 
than a generation, we must all feel that the world at 
large is greatly indebted to that indefatigable body of 
men, the metallurgists, who, through good and evil re- 
port, through times of boom, depression, and difficulties 
of all kinds, are ever faithful to the cause of the improve- 
ment of iron and its alloys or combinations for the 
general benefit of mankind. The increasing importance 
of metallurgical study is shown by the wise decision of 
manufacturing cities like Sheffield, Birmingham, New- 
castle, sp and elsewhere, spending large sums on 
this special branch. At the Sheffield Technical School, 
now forming part of the Sheffield University, a combina- 
tion of theoretical and practical training is given which 
should be of the greatest service to the rising generation. 








Woop Pavine at Hutt.—On Thursday the Hull City 
Council adopted a proposal for paving the principal 
streets - the city with wood. The cost is estimated at 
275, 0007. 





Buenos Ayres.—The Argentine Government has 
arranged with the local railway companies for the con- 
struction of a new central station at Buenos Ayres. The 
cost of the works contemplated is estimated at 800,000. 





AMERICAN MINERALS.—The aggregate value of the 
minerals raised in the United States last year was 
142,356,600/., as compared with 137,588, 300/. in 1895, show- 
ing an increase of 4,768,300/., or 34 per cent., last year. 
Coal figured in these totalsfor 40,816,000/., and 20,868, 1007. 
| respectively ; pig ‘iron for 18,315,500/., and 21,736,500/. 
| espectively ; gold for 11,732,000/., and 9,666,0002. respec- 
| tively ; and silver for 7,545,000, and 6,051,800/. re- 
spectively, 





ee re Ven 


oe = 














JuLy 9, 1897.] 


ENGINEERING. 





61 








“EN ae PATENT 


ComPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888 
The number of views given in the Specification Drawings is stated 
in each case; where none are tioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
= of Specifications may be obtained at the Patent O, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform _ of 8d. 
The date of the advertisement of the 
Fee is, in each case, given after t. 
‘ate 





tance of a complete 
abstract, unless the 





nt has been sealed, when the date of sealing is given. 
i may at any time within two months from the date of 
the advertisement of the te of a plete specification, 
0 of opposition to the grant of a 


od notice at the Patent 
atent on any of the grounds mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


12,165. W. J. Hay, Arbroath, Farfar. Bearings 
for Shafts, Crankpins, &c. (3 Fis.) June 3, 1896.—In 
constructing this bearing for use as a connecting-rod end A the 
brass B is formed on one side with an inclined surface or bearing 
plate b, and a space is provided in the crosshead sutticient for the 
reception of a slide C having a corresponding tapered surface c 
thereon to bear against the tapered surface 6 of the bearing block. 
It is preferred to make this bearing slide with a hollow centre or 
with two or more holes therein, into which may be introduced 
keep bolts or a keep bolt D having a shouldered end d for receiv- 
ing a spring E which encircles the reduced end of the bolt, while 
the slide C is formed with a smaller hole cl at the outer end to 
make the reduced stem of the bolt to pass through. By this re- 
duction in size of the hole two abutments can be provided for the 
spring, one dacting on the screw, the other C! acting against the 
adjusting sliding block, so that the tension of the spring is always 
being exerted to cause the sliding block to travel up the incline of 
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the brass, and thus to keep it in correct position upon the revolv- 
ing pin. The tension is increased or the tension of the spring is 
adjusted to suit any desired degree of pressure or thrust which is 
to be given to the sliding block by means of a nut F at the screw 
or screws. When forming a gib and cotter arrangement of brass 
as illustrated in Fig. 3, the bolt is made with a tapered end d! 
which passes through the connecting-rod end and the strap, and 
the conical adjusting piece terminates in a screw D! which pro- 
ects beyond the outer surface of the strap. A washer c? is passed 
over the inner end of the screw to act as an abutment for the ad- 
justing spring E at one end. The outer abutment is provided for 
by placing a washer c3 with ordinary nuts or lock nuts thereon, 
so that the tension of the spring can be adjusted to suit any de- 
sired requirement. The same method is employed for adjusting 
brasses or bearings G for ordinary shafting by making two or 
more spring bolts with tapered wedge-block surfaces for keeping 
the bearing brass in position. (Accepted May 12, 1897). 


MINING, METALLURGY, AND METAL 
WORKING. 


14,672. M. Gledhill, Manchester. Apparatus for 
the Manufacture of Armour Plates or other Forg- 
ings. [3 Figs.) July 2, 1896.—This invention relates to further 
improvements in apparatus such as that described in the Specifi- 
<ation of Letters Patent dated May 22, 1895, No. 10,143, the said 
apparatus being combined with a hydraulic press for supporting 
the armour plates or other bodies therein during the forging of 
the same. As stated in the said specification, the press was pro- 
vided with transverse rollers for supporting the plate or other 
object, the said rollers being automatically adjusted for raising 
the same clear-of the lower block after each squeeze. The rollers 
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had their bearings suspended from the piston-rods of hydraulic or 
other cylinders arranged overhead. Now according to the present 
invention the rollers are supported by means of approximately 
horizontal pivoted beams or levers, which rest on cross-bars ccn- 
nected to rods or chains suspended from the piston-rods of the 
lifting cylinders. a and a! represent respectively the upper and 
lower swage blocks of the press, ), b represent the transverse 
rollers for lifting the armour plate c or other object which is being 
forged d,d represent the approximately horizontal pivoted 
beams or levers whereby the said rollers are supported, the journals 
of the rollers being mounted directly in the ends of the said 


cylinder fitted with a piston or its 
through suitable means with the signalling device, there being a 


secured at the sides of the press. 


they are operated. 


Fig. 2. 





cylinders k. The slight lifting movements or adjustments re- 
quired to enable the shoulder c! formed on the plate ¢ by the 
swaging operation, to clear the anvil a1, can be imparted to the 
plate c through the medium of the aforesaid levers, rods, and 
rollers by a very slight movement of the pistons or rams/. (Ac- 
cepted May 12, 1897). 


RAILWAYS AND TRAMWAYS. 


11,199. R. Abt, Lucerne, Switzerland. Safety Ap- 
liances for Rack Railways. (9 Figs.) May 22, 1896.— 
norder to insure the permanent engagement of pinions in the 
racks of very steep rack railways in such a way that neither out- 
side influence, such as rack teeth damaged by falling rocks, or 
clogged by debris, or by ice in high regions, nor the locking of the 
pinions by sudden and over-quick application of the brakes, shall 
cause the pinions to mount the rack, there are arranged, accord- 
ing to this invention, in front and in the rear of the pinion or 
pinions, or between the pinion rings, downward reaching anchor- 
like sliding pieces. The lower part of these sliding pieces is 
shaped similar to a shuttle or a cigar, for a double rack-rail, or 
like a pair of tongs for a single rack-rail. They are arranged 
either rigid and firmly fixed, or elastic and swinging (pendulum 
like) between fixed limits, and are made of wrought iron, or of 
mild or tempered steel or other suitable material. At the upper 
end they are fastened either in the special pinion frames or to the 





pinion axles, or to any other suitable part of the locomotive, in 
such a manner that they either participate in the motion of the 
carrying springs or are independent of the same; they are also 
preferably so arranged as to be capable of being raised or lowered 
according to the wear of the wheel tyres or other parts. The 
lower part can either be guided by ribs rolled on the rack bars 
or fastened thereon by screws or rivets, or, by preference, they 
are guided by lateral grooves rolled into the rack-bars at such 
a height that the anchor piece can clear the rack chairs, and, 
at switches and crossings, the ordinary or side rails, passing free 
over them. Fig. 1 shows a double rack rail with safety 
anchor, in which the two rack rails a, a@ have each a groove 
al, al formed on their inner side, into which projects the head } 
of the safety anchor, the stem b! of which is suitably secured to 
the locomotive or vehicle, as above described. Fig. 2 shows a 
single rack rail C, having a groove e), cl formed on each side 
thereof, into which project the hook-shaped ends d, d of the forked 
safety anchor d!. (Accepted May 12, 1897). 


14,219. A.Spencer, London. Signalling by Railway 
Passengers. [9 Figs.) June 26, 1893.—According to this in- 
vention, in order that a railway passenger in a train may operate 
an audible signalling device, such, for example, as a steam whistle 
on the locomotive, and so indicate to the driver and guards the 
necessity of stopping the train, there is provided in connection 
with the audible signalling device, apparatus, comprising a motor 
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its equivalent, that is connected 


spring or its equivalent adapted to move the piston in one direc- 
tion ; a train pipe that is connected to one end of the cylinder, 


levers. The fulcrums or pivots of the levers are arranged at one 
end thereof as shown at /, and are carried by blocks or brackets g 
h, h are the cress-bars on which 
the pivoted beams or levers rest and through the medium of which 
These cross-bars are connected by shackles i 
to rods i! coupled to the piston-rods or rams / of the hydraulic 


atmosphere by a passenger, and an exhaust — for producing 
a partial vacuum in the train pipe and attached end of the cylin- 
der, the arrangement being such that when the ejector is in 
action and a partial vacuum obtains in the train pipe and corre- 
sponding end of the cylinder, the piston will be held in its in- 
operative position against or by the action of the spring, and upon 
opening the train pipe at any point to the external atmosphere, 
the partial vacuum in the pipe and cylinder will be destroyed, and 
the piston caused to move either by the action of the spring or by 
the pressure of the external atmosphere, and set the audible sig- 
nalling device in operation. In Fig. 1 A is the motor cylinder, B 
means for operating the signalling device C from the motor pis- 
ton (not shown), D the train pipe, E the exhaust ejector. In 
Fig. 2, 1 is the motor cylinder, 2 its piston, 3 its rod, adapted to 
be connected either directly, as in Fig. 1, or by any suitable inter- 
mediate mechanism with a lever arm 4 connected to the plug of a 

cock for turning on steam to a steam whistle (C, Fig. 1) on the 
locomotive. The piston 2 is provided with a rolling ring 5 of 
india-rubber to form a fluid-tight joint with the interior of the 
cylinder in which it works, and is made hollow, being closed at 

its upper end and open at its lower end. The cylinder 1 is in 

free communication with the external atmosphere at one end (in 

this case through the annular space 6 between the piston- 3 
and the guide 7), and with the train pipe D at the other end, the 
said train pipe being in communication with an exhaust ejector 
(which may, as indicated at Ein Fig. 1, be that of the vacuum 

brake) through a branch pipe 8. Between the closed end of the 

piston 2 and the closed end of the cylinder 1 is a coiled spring 9 

that tends to move the piston 2 in a direction to open the steam 

cock and sound the whistle. With this arrangement, whilst a 

partial vacuum obtains in the train pipe D and attached end of 

the cylinder 1, the piston 2 will be held at the bottom of its 

stroke (that is, upon a packing ring 10) against the action of the 

spring 9, by the pressure of the external atmosphere, and the 

steam cock of the whistle will be held closed, but upon placing 

the train pipe D in connection with the atmosphere, the pressure 

of the air on the two opposite sides of the piston 2 will balance 

one another, and the spring 9 will react and move the piston 2 in 

a direction to open the steam cock and sound the whistle. (Ac- 

cepted May 5, 1897). 


14,738. P. R. J. Willis, London. (R. L. Caldwell, 
Cleveland, Ohio, U.S.A.) Railway [5 Figs.) . July 3; 
1896.--This invention relates to a new compound rail for railroad 
tracks. A is the supporting section, which includes the vertical 
web a@ and a base or foot a! which extends to both sides of the 
web. This foot is only part of the pleted pound rail 
which bears upon the ties. The plane of the inner face of the 
web cuts the base midway between the edges of said foot. The 
flanges a4 may also be formed upon the upper edge of the web a. 
The tread-carrying section B consists of a vertical web b and the 
ball or tread 61 on its upper edge. This ball extends on both 
sides of the web, and that part of the ball which extends inwards 
from the web, rests upon the top edge a? of the web a. This top 
edge is very slightly bevelled, and in that part of the ball which 
engages with it there is a shallow slightly bevelled groove b:, 
wherefore a weight upon the tread of the rail tends to draw the 
two sections towards each other. The lower edge of the web ) 
enters a groove a3 formed either in the base or in a lateral pro- 























jection a (Fig. 3) of the web near the base. The outer lower 
edge b* of the web is slighly bevelled either in straight lines as 
shown in Figs. 1 and 2, or in curved lines as shown in Fig. 3; and 
the surface of the groove a? which engages with the bevelled 
surface b® is corresponding bevelled. The tread section B is there- 
fore supported under the inner side of the ball, and at the lower 
edge of the web, and at both points of support there are engaging 
inclined surfaces which cause the rails to draw together. The 
chief advantage of the described construction is that when the 
rails have once been laid they do not need to be disturbed in order 
to permit the tread sections when worn to be removed and replaced 
by new sections. Fig. 4 shows a section which can be more readily 
rolled than the form before referred to, and in which the sup- 
porting section is formed with a square seat or shoulder ¢ which 
engages a similar shoulder c! on the adjacent section ; the foot or 
tread of the rail being divided and made up of the two sections. 
The head of the rail fits a right-angled recess or groove in the sup- 
porting section. Fig. 5 shows another alternative form in which 
the engaging shoulders are curved. (Accepted May 12, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,386. H. McIntyre. aa. Steam Generators 
or Sectional Water-Tube filers. (5 Figs.) May 26, 
1896.—The boiler consists of one large steam and water cylinder 
A and two water cylinders B, B!, the latter being spaced at a 
suitable distance to allow sufficient furnace area between the two. 
The top cylinder A is placed over the centre of the two water 





cylinders B, B', and is supported on a row of large water tubes C 
on each side, and at suitable distances apart to admit of clusters 





and extends throughout the train, and is provided in each com- 
partment of the latter with means such as a valve whereby the 





interior of the pipe can be readily placed in connection with the 


of tubes D being placed between them. There are also some 
tubes E which connect the two water cylinders B and B! together, 
and which also admit of circulation of the water. The tubes C 
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between the top and bottom cylinders act as downcomers for the 
water, and they also act as supports to carry up the clusters of 
tubes D. These clusters D are of semicircular shape, and are 
made of any convenient number of tubes L, the ends being ex- 

ded into a tubeplate, and a semicircular cover F is bolted on 
each tubeplate and connected to the water cylinder B on one end 
by pipes G, and the steam cylinder A on the other by pipes H. 
These pipes G and H may be fitted with stop valves I to allow of 
any one of the clusters D being disconnected and taken out for 
repair or examination and cleaning while under steam. To enable 
this to be done, pipes J and J) are fitted at bottom and top, the 
former, J, to a sea discharge or into the bilge, and the latter, J!, to 
the donkey or other pump to cause a circulation of cold water 
through the section, and so enable the workmen to handle it. 
The sections or clusters may vary in number to suit the power 
required, All the sections will be interchangeable, and one or 
more removed or replaced at any time. When any cluster of 
tubes is taken out a plate properly protected is put on the open- 
ing till the tubes are replaced. The furnace K is of the ordinary 
type placed under the clusters D(which almost meet in the centre), 
and the flame and heated gases pass amongst the tubes L up to 
the _alee M and _ round the top cylinder A into the funnel 
N. ffie-plates will be fixed in any wide spaces to confine the 
heat in the tubes. (Accepted May 12, 1897). =~ 28=—— Sass. % 


11,932, E. J. Liverpool. Steam and Vapour 
Engines. (2 Fijs.) June 2, 1896.—In carrying out this inven- 
tion the steam or vapour cylinder A is constructed with one half 
of its length of smaller diameter than the other half, and a piston 
is fitted to work in each half, both pistons B and C being mounted 
on the same piston-rod D. The movement of the pistons B and C 
in one direction is effected by the introduction to the smaller half 
of the cylinder A above the upper and outer side of its piston B 
of steam of a pressure similar to the initial steam pressure obtain- 
ing in well-designed compound engines. The movement of the 
pistons B and C in the other direction is effected by the expansive 
action of the steam first dealt with, which at the proper time is 
exhausted from the smaller half of the cylinder to the larger half 
of the cylinder below the lower and outer side of its piston C. 
The steam distribution valve E works in connection with three 
steam ports G, H, and J formed in the cylinder. The steam 
port G communicates with the space in the cylinder above the 
upper and outer side of the smaller piston B. The steam port H 
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communicates with the space in the cylinder below the lower and 
outer side of the larger piston C. The port J communicates with 
the exhaust pipe K of the engine. Steam admitted into the cylin- 
der to act on the small piston B escapes at the proper time by 
the movement of the valve E through the port G, a passage L in 
the valve, and the port H to act on the large piston C, and having 
acted thereon escapes at the proper time to the exhaust pipe K 
by the port H and the exhaust cavity M in the valve. The distri- 
bution valve E is worked by an eccentric or equivalent in any well- 
known way. An opening N communicating with the exhaust 
pipe K and the space between the pistons B and C is formed in 
the cylinder for the purpose of relieving back pressure. The dis- 
tribution valve E is shown asa slide valve, but may be arranged 
as a piston valve in an equivalent manner. By this arrangement 
of parts the steam is expansively employed in a manner somewhat 
similar to that in two-stage compound engines while one steam 
distribution valve and valve gear only are employed. (Accepted 
May 12, 1897). 

13,372, E. Labitte, Paris. Boiler for a Steam- 
Driven Velocipede. [4 Figs.] June 17, 1896.—The upper 
coil A which is supplied at a with the feed water is connected at its 
lower end with the superheating coil B, which consists of straight 
parts connected by bent parts, each convolution forming a 
triangle which is turned partly round relatively to the next, so 
that between the successive convolutions there are narrow pas- 
sages for the flame and combustion gases, which a upon both 
the inner and the outer surface of the coil. From the lowest 
convolution of B the superheated steam is led to the steam engine 
by a pipe b which ascends through the combustion chamber as 
indicated by the dotted lines in Fig. 1. The combustion gases 
pass through holes c at the top of the chamber into the annular 
space d within the casing, and descend to the outlet ¢ leading to 
the chimney. The firegrate consists of two sets of bars h and 
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k which alternate and are carried on two rings f and g respec- 
tively. The ring f is attached to a ring m which rests by seg- 
ments n on a flange o fixed to the base of the boiler casing. This 
flange has segments p cut out of it to allow the segments n to pass 
up, these being then turned partly round so as to be held in the 
manner of a bayonet joint. The ring g which carries the bars k 
is held outside the ring f by turnbuckles r pivoted on f. Other 
brackets ¢ serve to hold the ring g up to m. When it is desired 
to shake out ash or small cinders the ring m is turned a little to 
and fro between suitable stops, thus shaking the grate. In order 
to clear the grate from larger pieces, the brackets ¢ and the turn- 
buckles r are disengaged and the ring g with the bars k is lowered, 
thus leaving larger spaces between the bars h. ‘Fuel descends 
by the central tube, the shake of the vehicle insuring its descent. 
(Accepted May 12, 1897). 





VEHICLES, 


12,555. R. H. Fowler. J. Robinson, and J. Gozney, 
Leeds. Tipping Wagons for Roads or Railways. 
(5 Figs.) June 8, 1896.—According to this invention a wagon is 
constructed with a movable body for discharging the load at 
either side. The body of the wagon is independent of the under- 
frame and rests on rollers, upon which the ly may be travel’ed 
sideways until it overbalances and so discharges the load. 
The travelling of the body is accomplished by means of a longi- 
tudinal shaft carried under the body, at each end of which is 
secured a wheel which has recesses cut in its circumference. 
These recesses engage with projecting teeth formed on bearing 
brackets which are rigidly fixed across each end of the under- 
frame ; by leverage a circular motion is given to these wheels, 
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and by engagement with the teeth the body is projected towards 
the side the load has to be discharged, the body being carried on 
the above-mentioned rollers. In the figuresa@ is the movable 
body having on its underside metal plates a1 running on rollers bl 
carried in bearings on the underframe }. c is a shaft working 
in bearings on the bottom of the body a and having fixed to it 
wheels c* gearing with teeth d! on brackets d fixed at the ends 
of the underframe b. e, e are handles at the ends of the shaft e. 
FJ, f are catches in the form of angle-plates, working in sockets d? 
fixed to bars d3 connecting the ends of the brackets d. The points 
of these catches drop into the recesses in the wheels cl when the 
body is in its central position and lock it there. (Accepted May 
12, 1897). 

12,879. The Bristol Wagon and Carriage Works 
pompeny, Limited, J. McDonald. and W.S. Hek, 
Bristol. Wagons, Carts, &c. [3 Figs.) June 11, 1896.— 
This invention has for its object to enable the load to be dis- 
charged from the rear end of the vehicle without ey Fo 
the vehicle, or to insure or facilitate the discharge of the tow | 
in vehicles that can be tipped. The invention consists in fit- 
ting in the interior of the vehicle body a transverse vertical 
bulkhead or partition arranged to move freely along the said 
interior by means of chains operated by toothed or worm gear- 
ing or by means of a screw and nut, a rack and pinion, a series 
of levers, or other suitable means. In the illustrations 1 repre- 
sents the wagon body, 2 is the transverse vertical bulkhead or 

artition which, in accordance with this invention, is fitted in the 
interior of the body 1, and can be moved freely along in the said 
interior. Two chains 3, 3 are fastened to the lower part of the 
sliding partition 2 near its end, and are carried along the 
bottom or floor la of the vehicle around pulleys 4a, 4a, 
which are arranged at the rear of the wagon, and preferably 
form enlargements of a cylindrical roller 4 mounted in bearings 
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or brackets 5, 5 carried by the ends of the side longitudinals 
6, 6 of the wagon. From the roller 4 the chains 3, 3 are led 
back under the floor la of the wagon to drums 7, 7 arranged 
near the sides of the front of the wagon. Slats 3a of wood may 
be arran across from chain to chain, being fixed at or near 
their ends upon the chains 3. These slats 3a have for object to 
support or assist in supporting the load between the chains and 
to reduce the friction of the load as it is being pushed out along 
the floor of the wagon. Achain 8 fixed centrally to the lower 
front part of the sliding partition 2 is led forward to a drum 9 
arranged centrally at the front end of the wagon body. The two 
side drums 7, 7 and the central drum 9 are fixed on one common 
shaft or spindle 10, which is carried in bearings 11, 11, and ex- 
tends across the front part of the wagon outside the wagon body. 
A hole is provided in the front end 1 of the wagon to allow of the 
free passage of the chain 8. The mode of discharging a load from 
a wagon or vehicle of this kind is as follows: The handle 18 is 
placed on, say, the shaft 17, and is rotated so as to turn the drums 
‘, 7 to wind up the chains 3, 3 (the chain 8 at the same time un- 
winding from the drum 9), whereby the sliding partition 2 is 





pulled along the inside of the body to the rear so as to discharge 
the load by pushing aside the tailboard or door, which may 
hinged at the top or at one side, or be capable of removal alto- 
gether. When the load has been discharged, the handle 18 is 
then turned in the reverse direction so as to revolve the drum 9 
to wind up the chain 8 (the chains 3, 3 at the same time unwind- 
ing from the drums 7, 7), and thereby return the sliding partition 
2 to its normal “tesa at the front of the interior of the wagon 
body, which is then ready to receive a fresh load. The side drums 
7, 7 are preferably made taper, as shown, so as to take up a 
greater length of chain during each successive revolution, with 
the object of moving the sliding partition, and consequently dis- 
charging the load at a continually increasing speed in proportion 
as the bulk of the load, and therefore i: ist , diminishes by 
progressive discharge. The central drum 9 should be made corre- 
spondingly taper so as to enable the same to unwind a length 
of chain equal to that being wound up on each of the side 
drums 7,7. (Accepted May 12, 1897). 


MISCELLANEOUS, 


12,908. W. Crawford, Aberdeen. Apparatus for 
Dry ranular, Pulverulent, &c., Materials. 
(2 Figs.| June 11, 1896.—The apparatus is here shown as specially 
for drying ground PF hates inclosed in brickwork, and is 
heated by fires placed at A, Ain the brickwork opening into the 
interior by the flues B, B, and the gases after circulating through 
the apparatus escape into the chimney by the flue C, or, ins 

of escaping direct to the chimney, the waste heat may be utilised 
in a flue or flues around the brick casing to prevent radiation and 
loss of heat from the chambers, the chamber being closed at top 
by metal plates D, or fireclay slabs, supported upon cross-girders 
E. The main vertical shaft F is mounted in a footstep, and in a 
carriage at top, and is driven from the engine by a bevel pinion 
working into a bevel wheel keyed on the shaft. In this case there 
are four trays L!, L2, L3, and Ly keyed on the shaft, each having 
a truly level top surface, and each fitted with an adjustable dis- 
tributing arm M!, M2, M, or M4 carried by a suspended frame N, 
which does not revolve, by which the material as it is delivered to 
the upper tray L! from the hopper O! is levelled over the surface 
of the tray to any desired thickness by the revolution of the tray, 
thus exposing a layer of equal thickness to the heat. As the tray 
nearly completes one revolution a scraper arm P! carried in the 
suspended frame N sweeps the partially dried material into the 
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hopper 02, whence it falls on to the next tray L?, breaking up in 
falling, and is then again levelled by the distributing arm M2 ex- 
poms a fresh surface to the heat, and from this tray it is swept 

yy the scraper arm P2 into the hopper 0% and delivered on to the 
third tray L’, and so on until it reaches the last tray, a fresh sur- 
face of material being each time exposed to the heat, and when 
thus thoroughly and homogeneously dried it is discharged through 
the lowest oe and conveyed from the apparatus by hand or 
automatic mechanism. As the main shaft F, to which the trays 
are screwed, will lengthen vertically when the apparatus is heated, 
carrying the trays with it, the distributing arms must be adjusted 
toallow for such variation so as to adjust the thickness of each layer 
of the material, and as the scraper arms must always be in scrap- 
ing contact with the surface of the trays, provision is made for 
such adjustment by the scraper arms being suspended from the 
frames M, each of which is hung upon a pin Q at its outer end, 
upon which pin it is free to rise as the shaft F lengthens and 
alters the level of the trays, and, as the distributing arms M are 
also suspended from the frames, the required thickness of the layer 
of material once fixed is maintained. (Accepted May 12, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the. 
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street, Strand. 
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MACHINE-MOULDED WHEELS.— 
No. XI. 
By JoserH Horner. 

Mention has been made, and an illustration 
given (Fig. 119, on page 6 ante), of the bedding-in 
of complete pattern shrouds, in preference to 
striking them with boards in the case of small 
wheels and pinions. 
to include arms, and other parts when the arms are 
so small that it is cheaper to make them entirely 
than to make cores. Fig. 120, page 64, illustrates an 
example of this kind, the sectional form of the wheel 
shown having been imparted to permit it to clear 
mechanism which occupies the inter-rim space A. 
In this space, therefore, there are no arms, but a 
few stiffening brackets a, a only. This portion is 
made in a ring core, similar to those already 
described in the previous article ; the brackets a, a 
being inserted in the core box, and likewise the thin 
boss b. No print is used, but the core lies on the 
joint face c c, on which the bottom of the tooth 
block rests during moulding. The top boss and 
arms, B, are made most cheaply as a complete 
pattern boss and arms, and not in a core or cores. 
Fig. 121 illustrates these in plan. 

Ina wheel of this kind the boss arms, B, may be 
moulded either by ramming them up in the cope 
directly, or by laying thei on a level sand bed, the 
face of the bed coinciding with the face dd in 
Fig. 120, and ramming the cope sand over and 
around them, the cope being afterwards turned over 
for the withdrawal of the arms. This is done 
before the lower portion of the mould—below the 
face d d, Fig. 120—is made. 


Cases often occur in which spur wheels have to | 


be cast together. Then both wheels may have their 
teeth moulded by machine, or one of them may be 
moulded from a pattern, the latter case often 
vecurring when a small pinion has to be cast ona 
wheel of much larger diameter, the pinion pattern 
being already in stock. The methods of working 
may also be more or less affected by the presence of 
shroudings, clutches, or other attachments. A few 
typical examples must suffice. 

The simplest possible case which can occur is that 
indicated in Fig. 122, in which a wheel A is cast 
with a pinion B. The wheel may have arms of 
H section, or be plated ; and the pinion will be 
usually solid, but for the shaft-hole. If both of 
these are to be machine-moulded, a frequent 
practice is to make the mould in two sections, 
parted in the plane a a, which separates the faces 
of the adjacent wheel and pinion. It is practicable 
to make the mould in one mass, cutting a striking 
board to form the faces a, b, and the sloping edges 
c, d. But this is not a good plan, because the 
moulder has to lean over awkwardly to ram the 
pinion teeth. A better way is to strike the level 
bed aa, first, and the faces b, c; ram the pinion 
teeth, and then strike a and d, and ram the wheel 
teeth. There is no objection to this. The other 
method is to ram A and B quite apart from one 
another, and set them concentrically for casting by 
measurement. Then A is not rammed in a flask, 


The method is extended also | 


| desirable that this should be a flask joint, since the 
‘wheel teeth may be readily carried on a ring, the 
| section of which is indicated in the figure. 
| Yet another plan is adopted. The pinion is 
rammed on a ring apart from the rest of the mould, 
and after it is dried, a hole is prepared for it within 
'the wheel mould. When set and centred, it is held 
' securely by ramming sand between the outside of 
the sand composing the pinion mould and the hole 
struck for it in the wheel mould. The outside of 
| the pinion mould, made in this way, is represented 
by the dotted line e in Fig. 122. 

In all wheels and pinions made thus it is cus- 
tomary, and almost necessary, to dry the moulds, 
| since the weak green sand would be very liable to 
crush and flake off. The pinions being cast lower- 
most are also subject to considerable liquid pressure, 
and their teeth in green sand moulds would be 
liable to come out more or less lumpy or scabbed. 
Green sand is, however, sufficiently good for ordi- 
nary single wheels and pinions. 

Figs. 127 to 129, page 64, show common arrange- 
ments of wheels and pinions, each of which can be 
made by the methods just described. In some cases 
an undue massing of metal occurs in the boss, 
which tends to produce ‘‘ draws,” and diminution 
of strength. When practicable, such masses are 
lightened by chambering, as in Fig. 128 ; or, as in 
Fig. 129, by reducing the outer portion of the boss. 
In the latter case, the lightening out will be effected 
in the bottom ring core. Trouble is often caused in 
the foundry in consequence of a want of due regard 
to judicious proportioning of metal. Massive bosses 
frequently occur; when to prevent risk of frac- 
ture, or at least of excessive internal stresses in 
adjacent parts, much feeding has to be done ; and 
heavy bosses also have to be uncovered soon after 
the metal has set, in order that by exposure to the 
air they may cool down at about the same rate as 
the thinner parts adjacent. If these precautions 
| were not taken, many bosses would be quite unsafe. 
| When wheels have to be keyed upon shafts, or 
| when, though running loose, they are bushed with 
| gun-metal, chambering is often resorted to in deep 
| and heavy bosses. Even a shallow annular recess 

is very effective in diminishing the tendency to 
}draw. An experienced moulder or pattern-maker 
| can generally form a safe judgment in regard to the 
/ mass of metal permissible or desirable in a boss, or 
| other portion of a casting. When a machine-made 
wheel-mould is cored up, and not yet covered, the 
relative proportions are apparent at a glance. 
Frequently a little re-arrangement of the cores 
will be made in order to approximate thicknesses 
more equally, or if not, the precautions which 
will be necessary after casting will be settled. 
|Knowledge of this kind can hardly be conveyed, 
except in a general way, by writing, since a casting 
which will be ‘unsafe if unfed and left to cool 
entirely in the mould, will be safe if treated 
judiciously ; or, if unsafe if cast in one mixture or 
kind of metal, it will be reliable if cast in another 
mixture. In the sectional views of wheels given in 
| this and preceding papers, suitable proportions 
| have been observed. And, further, the dimensions 











When facings have to be cast on the arms of 
machine-moulded wheels, as for the reception of 
brake rings, or of flanged running wheels bolted to 
the tooth wheels, these facings are set by measure- 
ment in the mould before the teeth are moulded. 
The facings may come in the top, or in the bottom ; 
and they will be either bedded in, or rammed 
over: being always bedded in in the bottom, and 
either bedded in or rammed over in the top, 
depending upon whether the mould is wholly in 
flasks, or partly in the floor. In either case the 
facings have to be set in their due positions in the 
mould by measurement alone: a task which usually 
devolves on the pattern-maker. Fig. 132 shows a 
mould face in which facings have been set by 
measurement by means of centre lines struck down 
the centre of each arm, and of circle ares struck to 
the radius of the inner edges of the facings. A boss, 
with its shaft print and key boss, is also shown, 
set in the centre. The arrangement illustrated is 
that suitable for ramming a cope over. During 
ramming, the facings and boss are prevented from 
shifting by thrusting long sprigs or brads in close 
contact with the edges down into the sand beneath. 

The outlines of the arm cores are seen marked 
out also. This is not necessary for the mere setting 
of the facings, but it is often requisite for setting 
other pattern parts by, and for ensuring the coinci- 
dence of the edges of arm cores in top and bottom 
with such pattern parts. Long nails, or else slips of 
hoop iron, are thrust down by the sides of these 
lines in various localities going down into the 
bottom sand, where the bed has to be made and 
marked out for the cores to lie upon. When the 
arms are not marked out, but only their centre 
lines, then the following method is an accurate one: 
On one centre line at least, on the joint face, beyond 
the edges of the future mould, slips of hoop iron, 
or nails, are thrust into the sand, where they 
remain undisturbed until after the facings are 
rammed, the centre portion dug out and struck, 
and the teeth moulded. Then, by setting a 
straight-edge across these nails or slips of hoop 
iron a centre line can be plumbed down with a 
set square on the bottom face. From this the 
other centre lines can be obtained, and the out- 
lines of the cores marked, or their edges measured ; 
and also, if required, the positions of facings, prints, 
&c. Or, instead of using centre lines, lines can be 
drawn across the joint face coincidently with tie 
edges of the cores, and nails or strips of hoop iron 
pushed into the sand on those lines to set a straight- 
edge by. Checks are also afforded by the use of 
squares of paper. For example, if the facings in 
Fig. 132 were bedded in the top by measurement, 
and the arm cores laid in the bottom by measure- 
ment, then, before the mould is closed, squares of 
paper are laid upon the core edges, and the edges 














coincident with the positions which are to be occu- 





unless a special flask with internal flanges is used, | of bosses are but relative ; they must be considered 
but on a ring of the form shown in Figs. 123, 124. | in relation to the masses adjacent. The H section 
These rings are of cast iron, about } in. or ? in. | of arm is heavy, and if the precaution is observed 
thick, depending on diameter, and are provided | of always obliterating keen angles with large radii, 
with eyes for lifting them by. A portion of a wheel | as seen in the plan views of the arms and rim in all 
is seen rammed at A in these figures, and the | the armed core boxes shown—a practice which is 
position which the ring occupies in relation to the | highly essential—then the risk of fracture of arms 
mould is also indicated at f, in Fig. 122. is much diminished. Again, the bosses in small 

If the wheel A, Fig. 122, has arms of H section, | plated wheels may always be heavier in relation to 
the cores are set on the bed aa; if it is plated, the| the sizes of the wheels than those of wheels with 
cores are laid, one in the bottom and one hung in| H arms. The bosses of small plated wheels need 
the top, as illustrated on page 6 ante. | little care; those of large light wheels with arms 

Frequently, however, a pattern is used for mould- | have to be treated with consideration. 
ing B, and a tooth block for A. Then the pattern! Claw clutches often have to be cast on pinions, 
may be moulded in a bottom flask, and the machine-| as at A, in Fig. 130. Then it is not a good plan to 
moulded teeth be carried on an iron ring, or in a/ bed the clutch and arms in the mould. They should 
suitable flask, and the two moulds be centred by | be inserted in a core box, as shown in Fig. 131: a 
measurement. Or, preferably, the pattern may be | method which ensures accuracy, and saves trouble 
rammed up, and remain in the sand while the upper|in the foundry. The dotted lines in Fig. 130 
wheel is being moulded. Thus, Fig. 125 represents indicate core prints. Such prints are often struck 
a wheel A, and a pinion B, to be made in this! with boards in the manner illustrated in the last 
manner, the pinion being shrouded ; and Fig. 126| article. When pinions are of less than 10 in. or 
represents the pinion B rammed, and a striking | 12 in. in diameter, then the core prints are often 
board A set in position over it for striking the bed turned as pattern prints, and bedded into the 
for the wheel. A hole is bored through the centre| mould, the striking bar passing through a hole 
of the pinion and its shroud to allow the striking bored in the centre, as in the case of the pinion 
bar to pass through, and in this way the con-/| and shroud B, Fig. 126, and the shroud, Fig. 118, 
centricity of both A and B is assured. A mould’ in the last article. It would be easy to multiply 





joint is rendered necessary at a by the presence of | examples of the foregoing types, but other details 
the shroud... It is not, however, necessary or’ require consideration also. 


pied by the facings. A drop of clay water is put 
on the papers, the edge is lowered, the papers 
stick to the cope, and indicate whether or not the 
faces are plumb over the arms. Without precau- 
tions of this kind, overlapping edges and non- 
coincidence of centres, &c., will be present in the 
casting. 

Generally, bolt bosses are cast against the vertical 
arms central with the facings in Fig. 132. These 
are put in the core box, as shown at aa, in Fig. 133, 
from which the top set of arms is removed. In the 
same figure one-half a key way boss, b, is shown. 
The other half is rammed in another core, to the 
other hand, and the boss cores being laid adjacent 
in the mould complete the key boss. 

There are two general methods of splitting wheels. 
One is by means of small lugs placed within the rim, 
and without the centre boss, Fig. 134, page 64. 
The other is by means of a continuous web or rib 
connecting the rim and boss, Fig. 135, page 65. 

In the first case, the wheel is always cast entire, 
with the splitting plates in position, and the halves 
are separated on removal from the mould. In the 
second case, the wheel is nearly always cast in 
separate halves, and only brought together after 
casting. The first method is suitable for large 
wheels, the second for wheels of small and moderate 
sizes. It may be mentioned in connection with 
this subject of splitting, that whenever practicable, 
it is, as a rule, desirable to adopt the first method 
rather than the second. In the first, the casting is 
united by a narrow strip of metal at the rim and 
boss, left beyond the splitting plates, and remains 
therefore circular while cooling. In the second, 
there is always a risk of the separate halves being 
moulded not exactly alike, or of not shrinking 
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exactly alike, the tendency being for the joint face | 
to become convex. Wheels like Fig. 135 may be | 
cast entire, but not with chipping strips on the 
joint face. The face must be plain, and then the | 
area of plate is so large that the prevention of blow- | 
holes is well-nigh impossible. 

These wheels are split in machine-moulded gears | 
in the following ways: In the first case, the} 
pattern splitting lugs A A, Figs. 136 and 137, with | 
their prints a a, for the splitting plates, are put in 
the core box and rammed. Two such cores being 
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in the splitting plates, Fig. 138, from the templet, moulds by separate measurements, into which risk 
and then the cores are carried securely, their ends of slight error creeps. 
abutting against the lug faces, the lengths « of cores The thickness of metal at the back of the joint 
corresponding with the lug thickness, Fig. 138. face in Fig. 139 is, as elsewhere, formed by the 
When a wheel is cast in halves as in Fig. 135, | cores. The cores adjacent to the joint face being 
then a half ring of teeth A, Fig. 139, is rammed, of the same form as elsewhere, a slight reduction 
and a pattern piece B, is set carefully in the dia- in the dimensions of the core is effected by the 
meter, plus allowance for planing in the joint, and insertion of a thicker rib in the core box. 
sand is rammed against the outer face. Weights) The cores for the arms of H and other sections 
are laid against the back of the strip, as seen in the are made upon grids. The type of grid used in arm 
figure, to prevent it from becoming forced backwards cores of ordinary section is that shown at A, in 
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made, are set diametrically opposite each other in 
the mould, and the splitting plates being inserted 
in the print impressions aa, divide the wheel. 
The ordinary precautions which are observed in 
casting around splitting plates do not concern us 
here. Bolt holes are generally cast in the lugs, but 
their cores are not carried in print impressions, and 
therefore do not appear on the lugs in Figs. 136 and 
137. The patternmaker prepares an exact templet of 
the splitting plates, and bores holes in it in the posi- 
tions which the bolt holes are to occupyin the casting. 
The moulder inserts bolt-hole cores in holes drilled 
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during ramming, and brackets are screwed against | Figs. 140 and 141. Itis moulded in open sand, and 
the back to maintain its face perpendicular. «a is a|a lifting eye is cast in ; grids of large area are ofcen 
portion of a core print in the impression of which | made like Figs. 142 and 143, with two or more cross 
the centre shaft core is set, and b, b, b, b are plan-|ribs to enable them to sustain the mass of super- 
ing or chipping strips. In the figure, the sand is| incumbent sand. The cores are made in strong 
already ramined against the joint face of B. core sand and dried. The following is an account 
If bolt holes are cast in the rib, core prints will | of the details of the process. 
have to be nailed to the pattern rib. Butin jobs} The box, Figs. 140 and 141, being set in place, 
of this kind it is safer to omit the cores, and drill the | with the top arms removed, some core sand is strewn 
holes instead. It is not as in Figs. 137 and 138, | over the bottom to a thickness of about an inch. 
a case of single cores passing through adjacent half! On this the grid A is placed, and knocked down. 
lugs cast at once, but of setting cores in two separate | Core sand is strewn over this again, to a thickness 
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MACHINE-MOULDED WHEELS. 
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of about 2 in., and rammed well in between and 
over the grid, and into the corners of the box. To 
support the corners of the core, core rods } in. or 
2 in. diameter, wetted with clay water, are beaten 
down into the sand until they nearly touch the grid. 
These are seen dotted in Figs. 144 to 146. Sand is 
again rammed over, and up to the top of the box, 
care being taken to ram into every corner and 
angle. After a thickness of an inch or two of sand 
is rammed over the grid, no more is put into the 
central portion of the core, but around the inside 
faces alone is the ramming continued to the top, 
so that the core in section at this stage is repre- 
sented in Figs. 144 and 145. At this stage it is well 
consolidated over with a small flat rammer. The 
cavity is swabbed, and vents are made in all direc- 
tions from the central space to all the core faces. 
Ashes are now riddled out of a } in. or 1 in. riddle, 
nearly filling up the central cavity, and beaten 
lightly down with the flat rammer. More sand is 
now shovelled over, and the top strickled off with a 
Strip of wood slid across two or three times in suc- 
cession, any holes or roughness left by the strip 
being filled up, and levelled with the hand ; anda 
final sleeking with the trowel completes the core. 
Fig. 146 gives a section through the finished core. 
With the shapes of cores details will differ. Long 
nails or rods are often rammed in when there is 
considerable overhanging of sand, and sometimes 
rods are cast in the grids vertically ; always the 
grid is made small enough to pass between the arms, 
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and it is therefore not broken up for extraction, 
but used over and over again. After the core is 
finished, the edges are swabbed, the box rapped, 
the screws removed, the outer sweep moved, the 
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can be occupied when necessary in preparing cores. 


The inner faces of a core box framing can obviously 
be made to come to the inner faces of the vertical 
arms a, a, in Fig. 141. But it is better in every 
respect to make those faces come to the exact centre 
of the vertical arms as at 6, 6, and insert one-half 
the thickness of each arm in the box. The 
pattern-maker’s work is simplified, since he has to 
strike out an exact segment of the wheel, a sixth or 
eighth, as the case may be, instead of a sixth or 
eighth, minus half the thickness of vertical arms. 
The moulder is also assisted, because by measuring 
the half thickness of arms in the box, he has only 
to double that in order to obtain the size of the 
thickness gauge used in setting the cores. 





AN AMERICAN BICYCLE MANU- 
FACTORY. 
(By our New York CoRRESPONDENT.) 


THERE is probably no topic on which people can 
converse, argue, and dispute with the facility and 





core slid out bodily, and the various arms and 
the sweep pieces removed one by one. For small | 
cores, core sand is used throughout, for large ones | 
core sand against the faces, and moulding sand in | 
the central portions. 

It is not necessary nor usual to make an outer 
framing for every core box. This would unduly 
tax storage room, and increase expense. A few 
outer frames only are wanted, made of angles suit- 
able for wheels of six, eight, or four arms. 
Probably nine-tenths of wheels made have six 
arms. The frames are made of average depths 
to suit the deepest ordinary wheels likely to 
be wanted, and the core box parts are simply 
laid within these frames, the whole resting 
upon a level plate or bed. The upper faces of the 
core box parts furnish a guide by which the core is 
strickled off level after ramming. If the wheels 
are shallower than the box, a strickle is used to 
strickle off the sand at the proper depth. Or a 
triangular bottom can be used, fitting within the 
outer radial frame, and be raised up by means of 
packings to the height required to bring the top of 
the core level with the top edge of the framing. 
The sides of the box may range from 2 ft. to 
5 ft. or 6 ft. in length, and if made strongly will 





last for years. Having several frames, several men 





earnestness they employ when the best make of 
bicycle is in question. One’s doctor, minister, 
residence, and religion, are all fruitful topics, and 
good developers of temper, but the discussion of 
one’s wheel seems to call forth all the innate 
‘‘cussedness” of human nature. It is even more 
facile in this respect than either croquet or golf, 
and is common to all in its action, even the most 
godly. 
It is said that, on a certain trial at law, the 
attorney made a motion to have certain evidence 
stricken out, on the ground the witness -was not in 
full possession of his faculties ; or, in other words, 
non compos mentis. The Judge examined the wit- 
ness, and among other questions asked if he was 
a bicycle rider, receiving an affirmative reply. The 
Judge himself was a keen lover of the sport. ‘‘ How 
long have you ridden?” asked the Judge. The wit- 
ness replied, ‘‘ Two weeks, your honour.” ‘‘ And 
what make of wheel do you ride?” said the Judge. 
‘*Well! really, your honour, I have never noticed 
the kind of wheel,” said the witness. ‘‘ What! 
ridden two weeks and don’t ‘know the make of 
wheel!” thundered the Judge. ‘‘ Motion is 
granted !— Hopelessly insane : complete case of 
pariesis—strike out all his testimony !” 

With this preliminary, we can come at once to 
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the question we have in hand ; which is a visit to 
the Pope manufactory at Hartford, Conn. The 
writer, who has ridden various bicyles, both 
English and American, finally decided that his per- 
sonal preference rested on the Columbia wheel; and 
this conclusion was the result of several years’ trial, 
and various accidents due to his own carelessness, 
through all of which the wheel went unscathed : 
which is more than your correspondent could say 
of himself. Indeed, if a rider desires to blame 
his wheel in such cases, or if he wishes to relieve 
his feelings in a more or less cursory manner, we 
cannot recommend this make of bicycle. Having 
formed so high an opinion of the Columbia, the 
writer desired to see wherein the great excellence 
consisted, and was invited to visit the works of 
the Pope Company, at Hartford, by a friend who 
had no interest in them, and was shown through 
the plant by an officer of the company, who did 
not know of the intention, but half formed at that 
time in your correspondent’s mind, of putting in 
print the results of this visit. If experience with 
the wheel had induced great respect for it, an 
examination of the methods by which it was con- 
structed, served to confirm this good opinion. 

The extent of the works of the Pope Company 
is quite remarkable, and they show evidence of much 
skill in their design and arrangement. It may be 
mentioned in passing that they were recently visited 
by the American Society of Mechanical Engineers on 
the occasion of their spring meeting, and a descrip- 
tion will, no doubt, be of interest. The building in 
the centre of the large block is the commercial office, 
but in it is a most important room designated the 
‘*lecture-room ;” it is the front room on the second 
floor. Like our greatest railroad, to wit, the Penn- 
sylvania, the Pope Company examine all improve- 
ments to a more or less extent. It is not 
probable much time would be given to a perpetual 
motion bicycle, but any fairly promising appliance 
is looked into before rejection, and if it seems to 
contain the elements of even a possible success, 
the heads of the various departments assemble in 
this lecture-room, and hear the inventor’s descrip- 
tion, and view his work. The ‘ dissecting room” 
would perhaps be a better term, and the inventor 
will meet here some of the shrewdest men in the 
country. How long the process lasts must neces- 
sarily depend on how well he and his work can 
stand the tests applied. There is also a dining- 
room in this building, opposite the ‘‘ lecture-room.” 
The offices below are light, airy, and extremely 
attractive in their appearance; but, as it was 
not offices but manufactories we wanted to see, 
we did not wait long, but went at once to the tube 
works. They are at some little distance from the 
bicycle works, and are thoroughly well arranged 
for their purpose. The tube which makes up the 
frame is the most important part of thewheel, since 
it supports the weight of the rider, and is more 
liable to break if not properly constructed, than any 
other part, and in it more various and varied strains 
are produced than in any other ; hence the greatest 
care is used in its construction: for, beside the 
danger to the rider from any failure of the tubing, 
it must be of a character to preserve its rigidity, 
or the various driving parts of the wheel would 
lose the correct alignment, and fail to work in 
harmony. The great desideratum in a bicycle tube 
is a maximum of strength combined with a mini- 
mum of weight. At the outset the company were 
confronted with the fact that cold drawn steel has 
no fixed point at which it yields; it begins to take 
up a set as soon as loaded ; but after annealing a de- 
finite yield pointis established, andno permanent set 
takes place until this point is reached or exceeded ; in 
such thin tubes as must be employed, the liability to 
dent after annealing prevents the adoption of that 
state for bicycle tubes of any of the steels in common 
use. Of course, the brazing in of the joints of the 
frame produces annealing so that the structural 
strength of the tube, or, rather, of the frame made 
from it, is just as great whether the whole tube is 
annealed or whether the annealing is merely con- 
fined to the brazed end; it follows that in most 
cases the strength of the structure is limited by the 
annealed condition; while at the same time the 
unannealed portion of the tube between the brazed 
ends permits the frame to take a permanent set 
under slight load, and insures that the bearings are 
never strictly in line from the day the bicycle goes 
into service. 

_As may be inferred from the above, the use of 
bicycle tubing in the annealed state is contingent 
upon the selection of a material strong enough to 





resist denting from all ordinary causes. This re- 
quisite appears to be fully met by the 5 per cent. 
nickel steel ; and, as a result, the great stiffness of 
the 1897 ‘‘ Columbia” frame is owing to the fact 
that all the tubing in it is wholly annealed. 

The ultimate strength sought for in the nickel 
steel tube in the annealed state is 100,000 lb. per 
square inch. The best strength in .50 carbon steel 
is about 79,000 lb. per square inch, but more 
usually it is 75,000 lb. As a matter of fact, it is 
almost impossible to keep the Swedish makers up 
to the mark in carbon on any specification, and, as 
a result, the actual strength varies from 65,000 lb. 
to 79,000 lb. , according to the carbon contents 
of the individual tube. The strength of the so- 
called .25 carbon steel tube ordinarily used by many 
bicycle makers does not exceed 53,000 lb. at best ; 
and as the same difficulty is experienced with the 
Swedes on this specification as upon the higher one, 
the ultimate strength in the annealed or brazed 
state may be expected to run all the way from 
45,000 lb. per square inch to 55,000 lb. 

As a matter of fact, the so-called .25 carbon 
steel tube seldom exceeds .18, for the reason that, 
as the majority of tube-makers have no laboratory, 
they are not in a position to know whether the 
carbon run low or not. 

In testing the Swedish open-hearth steel, the Pope 
Company found a maximum of .35 carbon, and from 
that down. In their own practice they rarely find 
a tube running as low as .35, the great majority, 
on account of the careful laboratory practice em- 
ployed, being within their specifications of .45 to 
.55, and the majority of the remainder running 
down to .40, while very few run below that, even 
slightly. A diagram published in the Columbia 
catalogue shows the relative thickness and endur- 
ance of this make of steel, as compared with .25 per 
cent. carbon, of which the majority of bicycle 
frames are made. With this description of the 
material from which the tubing is produced, we can 
pass at once to the method of manufacture. 

The material (.50 carbon steel) is received from 
the manufacturer, whose entire product is taken by 
the Pope Company in the form of hollow billets 
about 4 ft. long, slightly tapered at one end so as 
to be readily gripped by the tongs of the draw- 
bench, and the nickel steel is received in plates. 
Both these materials are shown in Figs. 1 and 2. 
The nickel plate has a circular disc cut out, which 
is shown on the left of Fig.1. The disc is then taken 
toa double-acting hydraulic press, shown in Figs. 4 
and 5, page 80. The press has two slide move- 
ments, one with a longer stroke than the other ; 
and while the plate is held between the two sur- 
faces of the former, the latter pulls it from between 
them, and forces it through the centre die, which 
results in a wide and shallow cup, as shown in 
Fig. 1. It is then examined to see that the metal 
has been in no way distorted, and that there is no 
wrinkle or crack onthe surface. A second drawing 
reduces the diameter and lengthens the sides, and 
the final operation is shown in Fig. 4, which is the 
hydraulic draw press, single - acting with one 
plunger, and long enough in stroke to make the 
tube a proper length ; the latter then goes to the 
draw-benches. The method of action is shown by 
the diagram, Fig. 3, where G is the tube shown, one 












































Fic. 3. DIAGRAM SHOWING DRAWING PROCESS. 


end passing through a circular die C, gripped by 
the tongs D, which are attached to the piston-rod of 
the hydraulic cylinder F. At the opposite end of 
the machine is a mandril A, with an enlarged head, 
and when the drawing is going on it is practi- 
cally in the centre of the die C. As the tube passes 
through the die its outer diameter is reduced to 
that of the die, the amount of reduction in thick- 
ness being governed by the annular space between 
the mandril and the die. If this is too large the 
reduction will not be enough, and if too small the 
tube will be ruptured. The proper relation and 
adjustment is a fine operation, and, to use a Scrip- 
ture phrase, ‘‘ on these two hang the law and the 
profits.” Some of the draw-benches are shown in 
Fig. 6, page 80 ; the open pit on the right side is the 
end of a tunnel through which the water pipes come 





up. This tunnel is under the main building, and 
runs to the accumulators in the engine-house. The 
water is supplied under 1200 lb. pressure, and 
at the bottom two delivery pipes are seen; just 
above them, in the form of a triangle, is the return 
pipe. The pipe to the left on the wall is the main- 
service water pipe, while in the background are 
the steam and exhaust pipe for the machine-shop 
engine. 

The draw-benches vary in size from an 8-in. 
diameter cylinder and 8 ft. stroke, to 6-in. diameter 
and 22-in. stroke, the power being arranged so as 
to be economically used. As the drawing of the 
tubes tends to harden, and also to strain them, they 
are taken after each drawing to the annealing oven 
(see Fig. 7, page 69), the tubes being placed inside 
the retorts shown. These are iron pipes provided 
with screw caps, which makes them nearly air-tight. 
The annealing furnaces are heated by gas, and by 
enclosing the tubes as described, the flame never 
comes in contact with the tube itself ; the heat is 
also uniform, and subsequent gradual cooling in 
brick cooling ovens, restores the tubes to a soft and 
homogeneous condition. After being thoroughly 
cooled, the tubes go again to the draw-benches to 
be drawn till, by repeated operations, they are re- 
duced to the proper diameter. They are now cut 
to suitable lengths, straightened and pointed. The 
straightening may be done by passing the tube 
through an ordinary roll-straightening machine, or 
by hand and eye. During this process the tube is 
held in a lock, and bent if any curvature appears 
to the operator; as may be readily imagined, 
much skill and accuracy of eye are involved in 
this work. Your correspondent had an oppor- 
tunity to see the tubes put together to form the 
frame ; the parts were brazed and riveted by means 
of a movable tuyere, and the joint when completed 
was as shown in Fig. 8, page 68. 

Before leaving the Tube Company’s works, we 
went to the engine and boiler rooms, and both of 
them merit a description. Their completeness, 
economy, and arrangement will not be at all sur- 
prising when the reader learns they are from the 
designs of Mr. E. W. Leavitt, of Cambridgeport, 
Mass. It is unnecessary to refer to Mr. Leavitt's 
capacity for this character of work, for he is as well 
known in Europe as in America. The coal, which 
is a No. 2 Buckwheat, is dumped from the car 
through an opening in the bottom , and drops into 
a receiver under the track. There it is taken by 
the elevator buckets which convey it to three hoppers 
in the upper part of the building. A view of the 
receiver and the buckets is shown in Fig. 9, page 69. 
When coal is required for a boiler, it is taken by the 
conveyors and automatically deposited in the screen. 
In Fig. 10 the upper run of the coal conveyor 
is shown, with one of the buckets in the act of 
dumping. The ashes are taken away by conveyor 
buckets, and the boiler-room is a model of neat- 
ness. The boilers are 78 in. in diameter and 18 ft. 
long, each containing 151 3-in. tubes, and are de- 
signed for a working pressure of 1351b. The grates 
are of the Cox travelling type, and move 12 ft. per 
hour as a maximum. The draught comes from a 
Sturtevant fan 66 in. in diameter, connected direct 
to the engine which drives the grates. The speed 
of the fan is regulated automatically by the steam 
pressure acting through a Locke damper regu- 
lator, and thus the pressure is constant whether 
there is more or less demand for steam. The coal 
weighers, designed by Pratt and Whitney, automati- 
cally weigh the coal to the grate hoppers, and as 
soon as these last are full the delivery stops, and 
is resumed when more fuel is required. A view 
of the boilers, the fan, and the weighing apparatus 
is shown in Fig. 11. 

The engines are two vertical inverted cylinder 
triple-expansion, 19 in. by 33 in. by 49 in. by 30 in. 
with three single-acting plungers 5? in. by 30 in., 
each driven direct by the piston-rod of the corre- 
sponding cylinder. The pumps have been tested 
for 2000 lb. The valve gear is of the Corliss type. 
The coal sheds and the water tower are conspicuous 
features in the works. The latter is three storeys 
high, the lower one containing the supply tank of 
the hydraulic system. The water from the benches 
and presses comes here, and after being strained goes 
to the pumps again. In the next tank the water 
from the condenser overflow is pumped, and goes 
either to the filter or to the accumulator weight 
tanks. The upper tank contains clean water from the 
filter and goes to the feed-water heater, or to supply 
the waste in the hydraulic system. The water of 
the river contains too much sediment to use un- 
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filtered, and a filter 8 ft. 8 in. in diameter treats it. 

The testing department next claimed our atten- 
tion, and it may be said that the care and thorough- 
ness with which this part of the works is adminis- 
tered, conduces largely to the success of the 
Columbia wheel. The first piece of apparatus 
shown was the Emery testing machine shown in 
Fig. 12, page 72. The range of this machine is 
from zero to 100,000 lb., which ought to be sufficient 
to satisfy the most fastidious. Indeed, at Water- 
town, under the United States Government Board, 
a horsehair is sometimes put in just to show 
the beautiful working of the machine, and in one 
instance the hair was ;,55 in. in diameter. After 
stretching 30 per cent. it snapped at 16 oz. strain. 
This test had followed one of a forged iron link 
5 in. in diameter between the eyes, and which had 
broken at 722,800 1b. Pressure strains were put 
on metals of 1,000,000 Ib., and succeeding this test 
egg-shells were put in and pressure just sufficient to 
crack them was applied. In every case the machine 
showed its wonderful accuracy ; and this one at 
Hartford is similar, but of less range as to maxi- 
mum stresses. All material used by the Pope 
Company, is tested chemically and physically, both 
in detail and when assembled in the wheel. Every 
possible strain it is susceptible to in actual use, is 
considered, and the material is so combined as to 
best withstand such strain. No detailed: descrip- 
tion of the Emery machine will be attempted, since 
it is so thoroughly well known. The frame-testing 
machine is shown in Fig. 13, and at the time 
of our visit it was busily striving to destroy the 
drop frame shown in the picture. The object is to 
apply a strain at two points in the frame, so as to 
produce distortion, which must be taken up by 
the elasticity of the metal compuosing it. 

One strain is applied to the bottom bracket of the 
frame, and imitates to some extent that produced 
by the weight of the rider, while the other is 
applied to the saddle-post socket, and resembles 
such as the wheel would encounter in meeting an 
obstruction. In the machine the strains are pro- 
duced through connecting-rods, the upper ends of 
which are mounted eccentrically on the pulley 
shaft, the amount of such eccentricity being } in. 
to the stroke. The lower end of the frame is 
pivoted to a block secured rigidly to the base of 
the machine, but the rear end is fastened to a 
crosshead which can slide in a block secured to the 
base and in line with the forward end. It is thought 
the strains set up here could not be equalled by 
those developed in years of riding. The plan is to 
test a frame which has proved satisfactory in actual 
practice, and useit asa standard. To judge of the 
severity of this test, it may be said that in 20 hours 
720,000 alternate stresses will result at the usual 
speed. 

The machine shown in Fig. 14 is designed 
to duplicate the experience of a bicycle over a 
rough road, but thus far there has been no machine 
to duplicate the stresses set up in the rider under 
the same circumstances, as they vary with the 
person and the coefficient of common sense possessed 
by him. The machine consists of two vertical rods 
as shown, and the wheel is mounted on its own 
bearings ; revolving between these rods is a wooden 
wheel with obstructions of various kinds on its rim. 
The bicycle wheel rests on this wooden wheel, 
which is revolved at varying speeds ; and by a system 
of weights the actual conditions of rough riding are 
repeated, and different pressures can be put on the 
pedals or on any part. Every part of the wheel is 
thus strained in the severest manner, and the tyre, 
rim, hub, and spokes are all tested to destruction, 
and the results noted. 

A machine somewhat similar to the one at the 
Stevens Institute was designed by Professor Webb 
to measure the amount of work absorbed by a 
bicycle under various conditions. This machine is 
a dynamometer with a float, and has already been 
described in ENGINEERING by your correspondent. 
The bicycle is weighted and attached to this dyna- 
mometer, and the results noted. The speed can be 
varied, and the conditions resulting from running 
on a level or up a grade determined, also the 
amount of work absorbed by the wheel itself. A 
comparison between wheels of different make is 
made by this machine; but the results obtained, 
though of great interest, are necessarily confi- 
dential. 

_ Having now seen how a tube is made, it is interest- 
ing to pass to the outside of everything and discover 
how another kind of tube—and an equally important 
one to the rider—is produced, viz., the Tire—or 


Hartford single tube. This involved a visit to the 
extensive works of the Hartford Rubber Company. 
(To be continued.) 








THE INTERNATIONAL CONGRESS OF 
NAVAL ARCHITECTS AND MARINE 
ENGINEERS. 

(Concluded from page 39.) 

In our last issue we gave an account of the earlier 
proceedings at the recent Congress of Naval Archi- 
tects and Marine Engineers, which was organised 
by the Institution of Naval Architects, and of which 
H.R.H. the Prince of Wales was Honorary Presi- 
dent. Our report carried us down to the evening 
of Tuesday, the 6th inst. On the following day, 
members of the Institution and foreign delegates 
to the Congress met again at the Imperial Institute. 
As at the preceding sitting, the conference was 
divided into two parts, that referring to ship con- 
struction meeting in the Great Hall, whilst the 


engineers were accommodated in the Kast Conference 
Hall. 


THE Sure ConstRUCTION SECTION. 


The Naval Architecture Section resumed its 
meeting at 10 o’clock on Wednesday in the Great 
Hall, when Lord Hopetoun again presided, and 
there was a fair attendance, many ladies, undeterred 
by the experience of dry technical discussion, 
again brightening the meeting with their presence. 
The first paper down for consideration was by 
Sir Edward J. Reed, and was on 


Tue MatuematicaL THEORY oF NAvAL 
ARCHITECTURE. 


We shall publish this important paper in full in 
a future issue; but meanwhile we inay say that in 
it Sir Edward reviewed the advance made in this 
direction since the Institution was formed in 1860. 
The title naturally suggested to the timid a contri- 
bution of anything but attractive interest, and yet 
Sir Edward succeeded not only in compressing his 
remarks into a marvellously small compass consider- 
ing the enormous range of the subject, but at the 
same time became eloquent, and was always inte- 
resting. In giving an abstract of his paper he 
skilfully omitted those dry details necessarily em- 
bodied in the communication itself, confining him- 
self, in reading it, to broad, well-defined principles. 
We now pass on to the discussion, which, although 
very general in its character, was nevertheless of 
great interest. 

Dr. Elgar opened the discussion, characterising 
the paper as most interesting and instructive. He 
contented himself with a reference to a side of the 
question which had only been incidentally men- 
tioned in the paper—the advantage which had so 
readily been taken of the progress of science by 
the practical shipbuilder. That was a most impor- 
tant point, because it was obvious that without this 
practical application the value would not have been 
so great. In 1860 mathematicians and scientific 
men who understood the theory of naval architec- 
ture were not shipbuilders, and ship constructors 
were not mathematicians. He could remember 
when in the drawing office at the Portsmouth Dock- 
yard in the early days of the ironclad, and when 
Sir Edward Reed was Chief Constructor at the 
Admiralty, that naval constructors and officers were 
invited to submit ship designs, some of which were 
referred to the draughtsmen at Portsmouth to 
work out details and calculations of displacement. 
Amongst other things the water line was to be 
drawn on the plan, and as usual it was drawn in the 
position where it would look best, and when the 
drawings were returned, he remembered how sur- 
prised the designers—including some distinguished 
officers—were to find that they had on them very 
different water lines. After leaving the School 
of Naval Architecture, he was sent out by Sir 
Edward as an assistant to an overseer, and one of 
his duties was to calculate the displacement of a 
ship. The overseer watched very carefully the 
making of all the calculations, and at the end 
doubted the possibility of accuracy, and preferred 
to wait to see the ship in dock, when he would 
guess the displacement. That state of things was 
very much changed, for now the first-class ship- 
building yards as well as the Admiralty had highly 
trained scientific staffs to work out such results. He 
traced the influence of the Institution on this work, 
not only by disseminating knowledge, but by pro- 
moting schools and educational establishments, the 





Royal School of Naval Architecture at South Kens- 


ington being largely due to the direct action of the 
Institution. 

Mr. Archibald Denny also bore tribute to the 
comprehensive character of Sir Edward’s survey, 
and remarked, as corroborating Dr. Elgar, that his 
firm were actually taunted with being too scientific. 
‘* You are too scientific to be practical,” was what 
some prospective clients sometimes told them, and 
yet the work they did was not mathematical in the 
purest sense, but rather the practical application of 
mathematical theory, and thus he found some 
evidences in the paper of Sir Edward Reed’s difii- 
culty in drawing the line of demarcation between 
the mathematical and practical. 

Professor Biles said he felt astounded at the 
ability that Sir Edward had displayed in putting 
into this small space such a complete review of the 
mathematical theory of naval architecture ; the paper 
covered pretty well everything that had been done, 
so that bie was nothing to add. The subject of 
the strength of ships was, perhaps, the only one in 
which the least amount of mathematical work had 
been done, though at present there was prospect 
of the treatment of the subject by Captain Kriloff, 
who had read an opening paper before the Insti- 
tution, and proposed to bring the subject into 
line mathematically with stability and resistance. 
Sir Edward had pointed out that the practical 
difficulty, or the practical point which it was desir- 
able to determine, in connection with the strength 
of ships, was the factor of safety. This might 
have been deduced from the practice of bridge 
builders, but he had had occasion to read over a 
great deal of civil engineering research in bridge 
building, and was disappointed to find that the 
subject was in the same state as regards civil engi- 
neering as with naval architecture. What naval 
architects do is to take a hypothetical case of a 
ship upon the wave which is supposed to be per- 
fectly at rest for the moment, and find the relative 
distribution of weight and buoyancy, and from that 
ascertain the shearing forces and bending moment, 
and then determine how near this hypothetical case 
is to the actual case in which ships were placed. 
This involved taking into account many considera- 
tions : (1) the actual condition of the wave which, 
when taken full account of, gave a stress less 
than that in the hypothetical case ; (2) the vertical 
or heaving motion, which, while it increased some 
stresses also decreased others, the net result being 
that the maximum stress was also less than in the 
hypothetical case. Certainly the best way to find 
the factor-of safety was to build a weak ship, and 
those who had been fortunate or unfortunate enough 
to do so, could thus greatly profit ; but it was not 
a welcome experience, 

M. Daymard, who spoke in French, said that he 
desired to thank Sir Edward Reed for his interest- 
ing and admirable memoir, and to express grati- 
tude in the name of the foreign countries for the 
liberal justice Sir Edward had rendered to those 
countries and their savants for their work in con- 
nection with the theory of naval architecture. 

Sir William White said he quite agreed with 
Dr. Elgar and other speakers as to the amount 
of labour involved in preparing such a complete 
summary as that for which they were all indebted 
to Sir Edward Reed. Continuing to comment on the 
paper, Sir William said one remark in it had 
impressed him with its aptitude not only to the 
topic to which it was applied (stability), but to 
many other branches of mathematical theory dealt 
with in the paper. Sir Edward had said: ‘‘ We 
must carefully bear in mind that we have had no 
new elements and no new principles to deal with 
since 1860.” Sir Edward would agree with him 
that that was true of more mathematical theories 
than stability. Speaking from his own experience, 
Sir William said that no branch of his education 
was more profitable than reading over the books of 
naval architecture of the last century—a study to 
which he devoted a very large amount of time, 
and in the course of which he discovered how true 
was the statement, ‘‘ There is nothing new under 
the sun.” Many of the ideas worked out in detail 
in recent years had engaged the minds of the writers 
of the last century, and in many instances sugges- 
tions of lines of investigation made were to be 
found in the study of these old authors subsequently, 
so that in the years now far distant, when, fresh 
from the School of Naval Architecture, Sir Ed- 
ward Reed appointed him to the Admiralty, and 
gave him an opportunity to assist him in his work, 
he had well learned the lesson never to consider 
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must be new. In these old books he found many 
most remarkable investigations — qualitative as 
well as quantitative—and suggestions from which 
he had reaped the greatest benefit, and this led him 
to a consideration of the value of the Institution in 
assisting its members to know what others were 
doing professionally, and thus preventing the repe- 
tition of research work. It was matter of common 
knowledge, for instance, that the law of comparison 
which the late Mr. Froude worked out for him- 


self and applied to determining the resistance of 
ships, had been previously and completely worked 
out by M. Reech, but had not been made known to 
Mr. Froude. An extension of this advantage Sir 
William found in the formation of district associa- 
tions, which greatly strengthened the parent organi- 
tion, for some of the best papers came from 


| members of those younger societies. 


Sir William is ever ready to encourage the 
youthful worker, and recalled in his mind many 


cases where papers involving great work and not a 
little mathematical ingenuity seem to be read to 
audiences not enthusiastic in their interest, and the 
| utility of which was not at once recognised. He 
| encouraged hope in such cases where practical re- 
sult did not seemingly follow as the fruit of research, 
in a reference to the ultimate utility of the work 
of such men as Atwood, Moseley, and Inman, 
who seemed in their time to have laboured in vain, 
yet whose work was now of enormousvalue. There 
was no need to despair of the future, and many of 
the papers which members were disposed to think 
afforded little practical utility, would undoubtedly 
give fresh incentive and help to workers in the 
future. He could not forget that many who pro- 
fessed specially to be mathematicians were also co- 
workers in their work. He was glad to see present 
Professors Cotterill and Greenhill, who represented 
that class of worker. They might not be so closely 
in touch with practice as the shipbuilder, but, as in 
the past, so in the future, much good could be done 
by the scientist who took a deep interest in prac- 
tice. Shipbuilders’ work could not be purely scien- 
tific. He remembered some five years ago, when 
he admitted that he had to depart from some 
opinion he had formerly entertained, the Satwrday 
Review, in criticising him, said that it was quite 
obvious that the science of naval architecture was 
not an exact science, and did not compare with 
astronomy—that the prediction of the motion of the 
planets appeared to be more certain than the 
motion of ships. They could all wish for similar 
precision, for it was not comfortable to go on with 
the uncertainties and innumerably varied conditions 
they had to contend with at sea, but they must gain 
immensely by continuing on the lines sketched so 
skilfully by Sir Edward Reed, helping one another 
mathematically and practically without interna- 
tional distinction. Even Russia was assisting. In 
connection with the last examination at the Royal 
Naval College he found students working out a 
Russian method by the late Professor Tchebishoff 
| to determine the displacement of ships, which was 
| the shortest and simplest he had ever seen, and now, 
|as Professor Biles had said, Captain Kriloff was 
| showing the way in a new direction in connection 
with the strength of ships. It was a great satisfac- 
tion, too, to know that the Institution of Naval 
Architects was the place where such scientific re- 
search was disclosed to the profession. Sir William, 
before resuming his seat, expressed his _per- 
sonal thanks to Sir Edward Reed for the more 
than kind references made to himself in so many 
places in the paper, and he concluded with a recog- 
nition of the co-operation of his friend the late Mr. 
William John. The recollection of the continuous 
association between the two from 1864 to 1871 
seemed to touch Sir William’s heart, even after all 
these years. He said it was impossible to point out 
what was Mr. John’s work and what was his own 
—their relationship was so close—and that it was 
not easy to over-estimate Mr. John’s loss. at such 
an early age to the theory and practice of naval 
architecture. 

At the conclusion of Sir William White’s address, 
Lord Hopetoun had to leave to attend a Privy 
Council at Windsor, and he asked Sir William to 
take the chair. The discussion was continued by a 
representative from the United States, who, 
amongst other points, mentioned that there was on 
the Lakes an iron steamer built 54 years ago. 
With the Lake steamers their system of dry docking 
differed from that in this country, as bilge blocks 
were put in before the water was pumped out of 
the dock, and he thought this might be a factor in 
the difference between the damage of a Lake steamer 
as compared with an Atlantic liner. 

Mr. Courtier Dutton said that the difficulties of 
defining the conditions of strains were very much 
increased by the unfair treatment to which some 
owners subjected their ships. The practice was 
growing of sending to sea, in ballast, ships of full- 
bodied design, and perhaps with insufficient power 
to drive them in a storm, so that the strains were 
still more varied than with ordinary conditions. 
An Atlantic liner was sent to sea under the best 
conditions of trim, and in practically constant con- 
| ditions of load, so that the difficulties were not so 
|great. Indeed, to him it seemed a question as to 
whether some special provision should not be made 
in connection with the sending of ships to sea 
under the conditions indicated. As to the remarks of 
the immediately preceding speaker, he said he was 
under the impression that there was extra depth of 
girder in the double bottom of Lake steamers which 
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rendered comparison with the vessels built in this | 
country sumewhat uncertain. 
Sir Edward Reed was called upon to reply, and | 
explained how the paper came to be written. 
year ago he had suggested three such contributions, | 
the other two dealing similarly with engineering 
and practical shipbuilding, believing, as he did, 
that the ordinary work of the Institution should 
not suffer because of the social functions. He had 
no idea at the time that he would be called upon to 
prepare one of them. Headmitted that it involved 
labour—it would have been ten times easier to have 
written it at ten times its length—but there was 
also pleasure, especially in the appreciation of the 
enormous work done by the Institution members. 
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FERRIES AND IcE-BREAKING STEAMERS. 
The next paper was by Captain I. C. Tuxen, 


the Royal Danish Navy. It dealt with the design 


of Danish steam railway ferries and ice-breaking 


steamers; but as we publish it in full with its 
illustrations in the present issue, we may turn at 
once to the discussion, during which much infor- 
mation was given as to other steamers built for 
corresponding services. Two special points were 
considered by the speakers, first as to whether 
ferries should also be ice-breakers—the Danish 
authorities have decided to combine the two ; and 
second as to whether a screw propeller at the bow is 


U 





PPER Run or Coat Conveyor. 


|desirable, and the experience gained with the 


Danish boats has resulted in the decision being 
arrived at to fit the next ice-breaking ferry with 





A| Director of Naval Construction and Engineering of | a propeller at each end, as in the case of the Ameri- 


can vessels. There is an advantage in reduction of 
draught. 

Colonel Swan, of Sir W. G. Armstrong, Whit- 
worth, and Co., was asked to open the discussion, and 
| said that his firm had built some boats for a similar 
service, but they differed from the Danish ships. 
The most notable was a steamer for carrying trains 
across the River Volga, the alternative lying between 
|a bridge costing a million sterling and a ferry and 
| ice-breaking steamer, so as to continue the service 








|through the winter. The conditions were difficult. 
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The vessel had to be sent to her destination through 
canals with locks 150 ft. by 28 ft. by 5 ft. depth of 
water, and there was a difference in rail level on 
the two sides of the Volga of 45 ft. It was decided 
to use two kinds of vessels, as it would be unsatis- 
factory to make the ferry sufficiently strong for ice- 
breaking. The ice-breaker had engines of 1400 
horse-power, and was capable of breaking ice up 
to between 2 ft. and 3 ft. in thickness ; she had 
worked satisfactorily through the past two winters. 
The ferry was built to take 24 carriages. Hydrau- 
lic lifts in the boat were used for hoisting the car- 
riages, but 45 ft. was regarded as too great for one 
lift, and half of the height was arranged for on shore. 
The 24 wagons are put on and off the ferry in half-an- 
hour. ‘To suit the size of the canal locks, the ice- 
breaker was conveyed in halves, divided longitudi- 
nally, and the ferry in four parts, divided longitu- 
dinally and transversely. They steamed to St. 
Petersburg, where they were dismantled and sent 
in parts to their destination. 

As to the question of single versus twin screws, 
Mr. Swan was of opinion that all the advantages 
were with twin screws. There was less risk of 
damage with smaller propellers, and the blades were 
relatively stronger. In America, too, a bow screw 
was found of advantage in breaking up the ice, 
and his firm had built last year a vessel of 4200 
tons displacement and 4000 horse-power, which 
was now being carried in parts across Siberia,, and 
she had a single screw forward and twin screws aft. 
They were commencing the construction of a vessel 
for the Gulf of Finland with a single screw forward 
and one aft, but he personally preferred twin screws 
aft. The question of ice-breaking steamers was 
engaging much attention in the north of Europe, 
and he had seen a report to the Government of 
Russia by Admiral Makaroff commending the idea 
of thus keeping the Gulf of Finland open for navi- 
gation throughout the winter. 

Captain Nielsen gave some particulars of ice- 
breaking vessels built by his Danish firm for the 
Russian Navy. He urged that strength was the 
first consideration, and deprecated the use of any 
special inventions or even triple-expansion engines. 
The shell-plates were 1 in. thick up to the water line, 
and as to the propeller at the bow, he was satisfied 
that while it might suit for a comparatively thin 
sheeting of ice, it was of little use where the 
ice was packed. They tried their boat with 
packed ice in Finnish Bay, where 3000 horse- 
power was necessary to drive the ship through the 
packed ice. 

Mr. A. Brown, of Messrs. Simons, Renfrew, was 
asked by Sir William White to give some particulars 
of the Finnieston Ferry. He complied with the 
request, but it may be sufficient to refer our readers 
to the description and illustrations we have already 
published (see vol. 1., page 275). Mr. Brown said 
the ferry had been working for seven years with 
most satisfactory results. The deck rises and 
lowers to suit the tide and quay level, and not a 
single mishap had taken place. It has four screw 
propellers, two at either end, and the rudders are 
never used for steering. 

A representative of the Flensburg Shipbuilding 
Company said they built a vessel for that port, where 
the ice was about 1 ft. to 14 ft., and to minimise 
the power they constructed a pontoon which was 
specially shaped for breaking up the ice. It was so 
formed also that the ordinary ferry steamer’s bow 
entered at the after end of the pontoon, which was 
screwed on to the bow of the ferry. Nospecial ice- 
breaking steamer was required, and although the 
ferry steamer had to drive the ice-breaking pontoon 
on the homeward journey with no advantage, the 
cost, about 2000/., was a considerable feature. 

Captain Tuxen briefly replied, and was thanked 
by Sir William White for his paper. 


GRAPHIC AID IN APPROXIMATING HULL 
WEIGHIS. 

The last paper dealt with in this section described 
a graphic method of approximating the weight of 
the hull of a cargo steamer, the author being Mr. 
J. Johnson, now at Gothenburg, but formerly of 
the north-east coast. We shall print this paper in 
full in a future issue, and as to the discussion we 
may only say that Mr. R. Thompson, Sunderland, 
and Mr. R. H. Muir, of Wigham Richardson and 
Co.'s, referred, from practical experience, to the 
utility of the method sketched, while Mr. B. 
Martell and Sir William White spoke of the ad- 
vantage of having such a convenient method, the 
latter mentioning the readiness with which leading 








shipbuilders freely allowed such formuls and data 
to be given to the profession. 

This concluded the proceedings of the Shipbuild- 
ing Section. 

THe Marine ENGINEERING SECTION. 

Three papers were read on Wednesday, the 7th 
inst., in the East Conference Hall, where Sir 
Nathaniel Barnaby occupied the chair. The first 
taken was by Mr. G. W. Manuel, engineer super- 
intendent of the P. and O. Steam Navigation Com- 
pany. The subject selected was 


CRANK AND OTHER SHAFTS 
used in the mercantile marine. This paper we 
print in full in our present issue, together with 
the illustrations, and it is unnecessary, therefore, 
that we should give any abstract of it here. 

The discussion on this paper was opened by Sir 
John Durston, the Engineer-in-Chief to the Royal 
Navy, who said that the chief value of the paper 
rested in the Tables giving results of tests of crank 
and propeller shafts. The author had said that 
the twin screw had not lessened the danger to acci- 
dent, but that it enabled the ship to make her port 
although a mishap might occur in one engine. That, 
Sir John said, was the object of the twin-screw 
arrangement, and justified its adoption. The author 
had said that hollow shafts are seldom used in the 
mercantile marine, and had given an instance in 
which the solid shaft had held, although it had been 
cracked. He had had a great deal of experience 
with hollow shafts, and had so far found them 
highly satisfactory. At the Admiralty they believed 
that by using hollow shafting they got a better- 
worked material, but further than that the part re- 
maining was good and trustworthy, for the centre of 
the ingot was the part most liable to be defective. 
By means of the powerful modern plant now in use 
they were able to work an homogeneous material 
with greater facility than was possible formerly. 

Mr. Walter McFarland, U.S.N., asked whether 
Mr. Manuel was opposed to hollow shafts, as would 
almost seem from the nature of his remarks. In 
the American Navy hollow shafts were always used 
and no trouble resulted ; the experience in the 
United States was, in fact, on a smaller scale, exactly 
that of Great Britain in this respect. 

Mr. Milton, of Lloyd’s, said that engineers were 
much indebted to Mr. Manuel for putting before 
them the results of a lifetime’s experience in 
regard to shafting. The paper was somewhat dis- 
cursive, and he would confine his remarks to the 
subject of failures. The proportioning of shafting 
was governed by certain rules authorised by various 
high authorities. With these a factor of safety 
was given, but it must be remembered that no rule 
could make shafts work satisfactorily if they were 
badly treated, either by being out of line originally 
or through hot bearings in work. The great pre- 
ventative of accidents with shafting was close obser- 
vation and the timely remedy of defects. There was 
one point he would like to call attention to. There 
seemed to be an inclination to attribute the better 
results with shafting to the adoption of the triple- 
expansion engine, with its three cranks. He would 
be inclined to lay stress on the increased use of 
built shafts. In the old days they had the ordinary 
solid forgings which were machine-shaped. With 
built forgings much better results were obtained ; 
the masses of metal were smaller, and were more 
immediately under the control of the forgeman. 
There is no doubt the great trouble in use of the 
screws is the shafting, but the conditions under 
which they worked were so various and interwoven, 
that it is impossible to say any one incident was 
the cause of failure, there being so many possible 
reasons ; if, however, the built shaft were used, 
there could be moderate certainty that the small 
pieces would be well worked and the shaft could 
not break. Fault had been found with the iron 
shafts which had been made from material forged 
into billets, but it should be remembered that this 
part of the operation was often omitted. Mr. 
Manuel, in speaking of iron shafts, had said that 
they are made up of thousands of small pieces of 
selected iron, generally termed scrap, cuttings of old 
iron boiler-plates, good Navy ship iron, cuttings off 
forgings, old bolts, horseshoes, angle iron, all 
welded together and forged into billets, re-heated, 
rolled into bars, cut into lengths, and forged into 
slabs of suitable size for welding up into the shaft. 
Before the use of steel, a generally considered 
improvement on the old method of faggoting 
so-called had been made, more powerful forging 
hammers being used, along with more suitable fur- 





naces and fuel. With all this care, the author said, 
there was not an iron shaft without some flaws or 
defects, and when these flaws became placed during 
the construction of the shaft in proximity to the 
greatest strain, and though there was no hot bear- 
ing, they often extended until the shaft became 
unseaworthy. In referring to forged steel scrap, 
the author said that after the introduction of mild 
steel for the construction of vessels, there resulted 
an accumulation of cuttings from ships’ plates, 
&c., which was worked up into shafts ; but shafts 
made in this manner, though stronger than iron, 
contained similar defects to those of iron, added to 
which there was an inequality of the material, the 
latter being in some parts hard and in others soft, 
owing to its being made up of thousands of dif- 
ferent pieces, some of different steels. Referring to 
this part of the paper, Mr. Milton said that not 
only were the materials referred to used in making up 
iron shafts, but also many other articles, which gave 
a great diversity in the composition of the metal. 
On the other hand, Mr. Manuel condemned steel 
scrap on the score that some pieces might be hardand 
otherssoft. The speaker considered that if one virtue 
stood out more prominently than another in steel 
scrap it was its homogeneity, and in this respect it 
was far superior to iron. Mr. Manuel appeared to 
prefer a hard steel for shafting, but by the table 
he had published, it appeared that a 24-ton steel 
stood equally as many blows as a 33-ton steel, and, 
for his own part, he would prefer a tensile strength 
of 30 tons rather than that of 33 tons. One of 
the first and most successful firms in the trade 
had built up its reputation by using nothing but 
very mildsteel. A high carbon steel, if it once began 
to go, would break with a snap. In his paper Mr. 
Manuel had given an illustration of the manner in 
which shafts gave way, andthough this was in accord- 
ance with ordinary observation, the speaker hadnever 
seen four cracks on one shaft as shown, but that 
might be the result of want of observation on his 
part. The reason of these flaws in shafting was at 
present obscure, and it was a matter that was 
causing great anxiety to engineers. He had been 
working himself on the subject for some time, but 
had not been able to put his finger on the cause. 
That might be because there were many reasons ; 
one was probably the corrosion that took place 
between brass and iron; the separation of the mole- 
cules in the metal was due to longitudinal and not 
torsional stress. Where a gun-metal liner was 
shrunk on, a rigid point was obtained and the 
greater strain came, therefore, just at the end of 
the liner. This led to the suggestion that liners 
should be made longer and tapered down until they 
were as thin as would enable them to be kept tight. 
In that case, if corrosion took place between the 
iron and metal it was possible to cut a piece off the 
liner and thus remove the liability to damage to 
another place. Failures of shafts were due to the 
way in which they were used. Tramp steamers 
often went to sea so light that their propellers 
were half out of water. This led to the blades 
giving a blow each time they entered the water, 
and it was the concussion thus caused that was so 
hard on the shafting ; it was in steamers of this kind 
that the greatest number of failures were found. 

Mr. Thornycroft referred to the blow as proceed- 
ing from the propeller blades, which subjected the 
shaft to varying stress, depending on the number of 
the blows. The trouble thus caused depended 
largely on change of section, as Mr. Milton had 
pointed out. When a strong envelope was put on 
a shaft, though the gun-metal was not so strong as 
the steel, yet there was a stress due to shrinking on, 
and this produced a want of continuity in the metal ; 
a change in section would lead to corrosion, and 
tapering of the sheath was, therefore, of great im- 
portance. One subject to be considered was that of 
oscillation due to the natural period of vibration. 
This increased the stress, and ordinary rules did not 
indicate the ordinary forces brought into play ; the 
subject was one which would repay investigation. 

Mr. A. Holt said Mr. Milton was quite right. 
Stresses should be calculated in terms of the pro- 
peller, and not in terms of the engine. Twenty- 
three vessels in the North Atlantic alone broke their 
tail shafts last winter. These were mostly tramps. 
The rule which he advocated was to have a propeller 
as small as possible. 

Mr. A. E. Seaton said that the better results 
obtained in the present day were not so much due 
to the use of steel as to the better framing of 
engines. There was a great advantage also owing 
to the introduction of white metal. Mr. Manuel 
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was, no doubt, very successful with his shafts, but 
a 24 per cent. margin accounted fora great deal. 
He did not agree with what Mr. Manuel said about 
hollow shafts, as by boring out they got rid of the 
bad metal. A great deal of the success in modern 
days, however, was largely due to thorough exami- 
nation, microscopic cracks being carefully looked 
for. As a manager of a shipyard and engine works, 
there were two things which he found owners 
would interfere with. One was the diameter of 
the funnel, and the other the diameter of the pro- 
peller. He had learnt by experience it was no 
good to argue on this subject, so he always gave 
way at once. Mr. Holt was one of the few ship- 
owners with sufficient engineering knowledge to 
speak with authority on these points. Mr. J. 
F. Hall was the first to make cast-steel shafts, 
and he found them most satisfactory — quite as 
much so as any steel forgings ever made. They 
had connecting-rods of cast steel working for 12 
years, and still in good condition. He agreed with 
what Mr. Milton said as to the excellence of steel 
forgings from shipyard scrap. He would propose, 
in regard to what had been said about liners, to 
do away with them altogether, and run on white 
metal bands. Lignum-vitee was worn away in 
sandy water, but white metal bearings would last 
for years. In conclusion, he was a strong advocate 
of Mr. McFarland’s plan of looking facts straight 
in the face, and if there was experience, as there 
was, of using white metal bearings with success, 
it should be given consideration. 

Mr. Mudd, of Hartlepool, said that 90 per cent. 
of the shaft accidents which happened occurred 
with tail shafts, and he wished to refer more espe- 
cially to the corrosive action which caused them. He 
would modify what Mr. Milton had said about 
longitudinal stresses. It was minute cracks due to 
corrosion which were to be feared. By means of 
an india-rubber envelope only } in. thick, it was 
found that the shaft could be preserved, but that 
certainly could not affect the longitudinal stresses, 
although it prevented sea water getting to the 
metal and setting up corrosion at the junction be- 
tween the gun-metal and _ steel. he galvanic 
action between the iron and brass cuts a fine nick, 
and the stresses act at that point. Once the shaft 
is nicked, it will break sooner or later. He had 
seen nicks § in. deep, and corrosion extending at a 
distance of 1 in. from the end of a brass liner. The 
desired thing, therefore, was to get over galvanic 
action. As to Mr. Seaton’s recommendation to use 
‘ast iron or white metal bushes, he had tried two cast- 
iron bushes in vessels ; one had worked satisfactorily, 
but the other gave out. 

Mr. Manuel, in replying to the discussion, said 
that the hollow shaft was not generally used in the 
mercantile marine, whilst in the Navy it was largely 
used. The point to remember, however, was that 
it was never tested in the Navy to the same extent 
that it was in merchant vessels ; he therefore con- 
cluded that hollow shafts were not as good as solid 
shafts. In the case of an illustration he had given 
of a shaft that was deeply corroded, there would 
have been insufficient metal to withstand the 
strains had the centre part been taken out. With 
regard to longitudinal strains on propeller shafts, 
he did not see how they could arise if the bearings 
were not so loose as to let the shafts flop about. 
In regard to tramp steamers, and what had been 
said about them, the P. and O. Company owned 
tramps also —a statement which brought from 
Mr. Milton the remark, ‘‘Surely, Mr. Manuel, 
you do not call your fine cargo steamers tramps ?” 
‘* Certainly I do,” Mr. Manuel replied, ‘“‘and we 
have no accidents from them.” He could not give 
countenance to Mr. Seaton’s suggestion to use cast 
iron and white metal ; in fact, he had gone through 
all that. They had lots of sand in the Hooghly 
River and in China, but they found their lignum- 
vitee to last for seven years. Mr. Seaton said it 
could hardly be sharp sand, but Mr. Manuel held 
that it was, and would not advise the adoption of 
Mr. Seaton’s plan, although it may be added here 
that it is one followed in torpedo-boat practice, and 
in the destroyers the bearings are tried pretty hard. 
He agreed with Mr. Mudd as to the cause of the 
flaws which had been put down to longitudinal 
strains. His principle was to keep that part of the 
shaft water-tight, and he had never had anything of 
the nature of a flaw. 

CAVITATION. 

A paper by Mr. Sydney W. Barnaby ‘“ On the 

ormation of Cavities in Water by Screw Pro- 
pellers at High Speed” was next read by the 





author. This we print in full in our present issue. 
The paper was one of considerable interest, dealing 
as it does with the subject that is prominently 
occupying the attention of Naval Architects and 
Marine Engineers at the present time. By aid of 
asimple experiment and plain language the author 
endeavoured to make clear to his audience the 
physical conditions which govern the problem of 
cavitation. It is to be regretted that more time 
could not have been given to the discussion, but 
probably there will be an opportunity of taking the 
matter up again at a futuredate. No one has given 
more attention to the subject of screw propulsion 
than the author of the paper, and he has a talent 
for clear expression of ideas which renders the task 
of introducing a new subject particularly his own. 

Mr. D. W. Taylor, United States Naval Con- 
structor, opened the discussion by asking if the loss 
of efticiency was not largely due to increase of slip 
and not to cavitation itself. 

Mr. Thornycroft, on being called upon by the 
President, stated that he had little to add to what 
had been said. They were indebted to Mr. Barnaby 
for a very interesting experiment. When certain 
phenomena were explained, there was sometimes 
difficulty in grasping the speaker’s meaning. When 
a diagram was exhibited many things could be seen 
at once, but by means of an actual experiment the 
explanation falls into the mind rapidly and is 
retained in the memory with tenacity. There was 
one point in which he was not quite at one with 
Mr. Barnaby. He objected to the analogy between 
a propeller and a disc ; the propeller blade was con- 
stantly shifting its position, so to make the analogy 
complete they must imagine the disc disappearing 
constantly and being constantly replaced by another 
disc. 

Mr. C. H. Wingfield pointed out that there was 
a large amount of air in sea water, and this would 
have partially the same effect as the vapour in Mr. 
Parsons’ experiment ; that was shown by the corro- 
sion of the blades of a propeller. Mr. Parsons 
had tried to get the same tension of vapour and 
air, but that was not possible on account of the head 
of water. The author had used the expression 
‘*pulling water.” At first he had taken exception 
to this, and thought it was incorrect. He had re- 
membered, however, that Lord Rayleigh had shown 
that it was possible to pull water, in fact, that it 
had an appreciable tensional strength and acted 
like a jelly if you could prevent the reduction of 
area. 

In replying to the discussion on his paper, Mr. 
Barnaby said that in regard to Mr. Taylor’s re- 
marks the reason why cavitation affected efficiency 
was that the screw commenced to race as soon as a 
cavity was formed at the back of the blades, and the 
waste of power from the increased slip was much 
more than could be compensated for by the re- 
duction in surface friction at the back of the blade. 
If the blade area was made large enough to reduce 
the total thrust per square inch to less than 11} |b., 
then cavitation would be prevented, but he had 
explained in the paper that it would be necessary 
in some cases in order to effect this to resort either 
to very wide blades, to a greater number of blades, 
or to a larger diameter and pitch ratio than would 
otherwise have been preferable. Mr. Thornycroft 
had very properly pointed out that the dise by which 
he, Mr. Barnaby, had supposed the screw to be re- 
placed would only give the same propelling effect if 
it were abolished after a very short movement and 
replaced by another in the manner described by 
Mr. Froude. The author continued that he knew 
he was on dangerous ground, but thought he had 
put himself right by the foot-note, which, perhaps, 
Mr. Thornycroft had not noticed. The foot-note 
stated that it would not be true that the propelling 
effects of the screw and disc were the same if the 
movement of the disc were continued far beyond 
the stern-post, but were nearly so if the movement 
was confined to the length of the screw. 


SurFAcE REsISTANCE. 


The last paper read in this section was a con- 
tribution by Professor H. 8. Hele-Shaw, LL.D., 
on ‘‘ Experiments on the Nature of the Surface 
Resistance in Pipes and on Ships.” This was an 
extremely interesting lecture, and was illustrated 
by lantern apparatus and photographic trans- 
parencies. We print it in full in our present issue, 
together with the illustrations. We, therefore, at 
once proceed to the discussion. This was of a brief 
nature, the time having almost arrived for the 
closing of the sitting. 





Dr. Elgar, in response to Sir Nathanial Barnaby’s 
invitation, observed that he had little to say except- 
ing to thank the author for his instructive paper. 
The border line had a great deal to do with surface 
friction. They were accustomed to draw stream 
lines and also to make deductions from mathematical 
data, but the method introduced by the author put 
actual stream lines before their eyes. They had 
been taught by Froude and others that when 
an egg-shaped body is opposed as resistance to a 
flow of water there would be less resistance when 
the blunt end was forward ; that had been visibly put 
before them that day, and the meeting would under- 
stand now the nature of the difference of that 
resistance. He would ask the author to add to the 
paper the dimensions of the bodies and the speed 
of the water flowing past; that would enable an 
idea to be formed how the speed of the water com- 
pared to the ordinary speed of ships. 

Sir William White regretted that his duties in 
the other room had only enabled him to see one or 
two of the final experiments, but he wished to join 
Dr. Elgar in what he had said as to the value of 
Dr. Hele-Shaw’s experiments, which were extremely 
suggestive of the changes to be made as affecting 
resistance. 

Mr. D. W. Taylor, as the author of some 
theoretical work on stream lines, congratulated the 
Institution on possessing a member with the know- 
ledge and ability to work the subject out in the 
way Dr. Hele-Shaw had done it. It was the first 
time that this matter had been investigated in so 
practical a manner with ease and accuracy, and he 
concluded that we should now soon know more 
than was at present known on this subject. Those 
engaged in theoretical investigations were some- 
times unpleasantly surprised by the manner in 
which their conclusions jarred with actual results, 
It was the more gratifying to him, therefore, to 
find his speculations pene Toad by the author’s 
experiments. 

Sir Edward Reed said that the great value of these 
experiments was in their suggestiveness, for they 
illustrated several known facts. In regard to the 
experiment with the disc, he himself had, when 
steaming in the Black Sea, looked over the bow of 
one of the circular ironclads going at full speed, a 
speed which, however, was not high. In the centre 
there was no pressure against the bow for a con- 
siderable distance ahead, weeds reaching out in 
front. He had come to the conclusion that to 
force a body of an ungainly shape through the 
water led to the formation of what he would de- 
stribe as a water bow. He could do nothing 
more than admire the paper, and anticipated much 
from the result of the plan of using injected sub- 
stances. 

Dr. Hele - Shaw, in replying to the discussion, 
said that these experiments were only an introduc- 
tory series. As to velocity at which experiments 
were made, this varied from 3 ft. to 15 ft. per 
second of jet, but, of course, was anything at dif- 
ferent points of the flow when a vortex was 
formed. The exit velocity was from 1 ft. per second 
up to 10 ft. In regard to the nature of surface he 
had found on inquiry how little was known of 
the actual nature of the material exuded by 
fishes, and had since tried different experiments. 
A trout, for instance, was scarcely wet on leaving 
the water, at least it showed no signs of 
being so when placed on blotting-paper. There 
appeared very little mucus exuding from the 
fastest swimming fish, but a good deal from eels, 
skate, and slow-swimming fish. The great thing 
appeared a provision for preventing the wetting of 
thefish. He had tried a dead eel skin, quite freshly 
taken from the eel, stretched on a pipe, which was 
inserted in a larger pipe, so as to leave an annulus, 
The resistance of the skin was twice as great as 
with brass tried in the same way, and equal to 
flannel. The same was observed with the skin of 
other fish, showing that live fish exuding mucus 
are quite different in the effect they produce to that 
which takes place when they are dead. Speaking 
generally, the experiments upon which the border 
line between the two states of water was adduced 
needed much further amplification and extension, 
and the author felt gratified for the reception of his 
paper, and encouraged by the remarks and sugges- 
tions of many eminent men. He hoped on their 
advice to continue the work, with a view to attack- 
ing many other important questions which were 
certainly as yet unanswered. 

This brought the sitting of this section of the 
Congress to a close. 
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ENTERTAINMENTS AND EXCURSIONS. 

As already intimated in our former issue, the 
entertainments and excursions provided for the 
members of the Congress and foreign delegates had 
been planned ona scale of unusual magnificence. 
The whole programme was carried out without a 


single hitch so far as our observation went, a fact 
which reflects the greatest credit on Mr. Holmes 
and the permanent staff of the Institution; for pro- 
bably there has never been a meeting of a technical 
society where so much has been done so success- 





fully by such a limited staff. We do not propose 
to give a description of the brilliant functions which 


WORKS, HARTFORD, CONN. 





Fic. 14. Wueet Testinc Macurne. 


occupied the rest of the week. The crowning achieve- 
ment was that of the last day of the London meeting 
of the Congress, Saturday, when about 600 mem- 
bers, foreign delegates, and ladies were taken by 
special trains to Windsor, and were most graciously 
received by Her Majesty the Queen. It is beyond 
the scope of our more prosaic pen to deal with 
these brilliant entertainments. Neither can we 
pretend to describe the dinner at the Star and 
Garter at Richmond, the fairy-like scene of the 
illuminated gardens, or the astonishing fireworks 
let off by Mr. Brock in the Petersham meadows, 
and the illumination of the Thames Valley. Mr. 
Goschen’s reception at the Admiralty, which took 
place on Wednesday, and the Hon. T. A. Brassey 
and Lady Idina Brassey’s reception at Park-lane 
were most pleasant gatherings, but unfortunately 
the number of foreign guests was so great that all 
members of the Institution of Naval Architects did 
not receive an invitation. Possibly this may have 
caused a little disappointment in some quarters, but 
it should be remembered that, great as was the ability 
of the organising spirit of the Congress, it was not 
equal to suspending the ordinary laws of nature in 
regard to time and space. The remaining festival, 
to which we will make brief reference, was that held 
on Thursday evening at the handsome hall in 
Langham-place, known as Queen’s Hall, which is 
one of the most beautiful of concert-rooms. Madame 
Albani was the principal singer, whilst Dr. Villiers 
Stanford conducted. There was an orchestra of 
110 past and present members of the Royal College 
of Music, whilst a chorus of 230 persons from the 
Leeds Festival Choir, had been kindly organised by 
Mr. F. R. Spark, with the sanction of the com- 
mittee of the Leeds Musical Festival. After the 
concert a supper was served in the space under the 
dress circle and in the Queen’s Hall. 


Tue Lonpon Docks. 


Thursday, the 8th inst., was devoted to a visit to 
the London and St. Katharine’s Docks, the Royal 
Albert Dock, the Victoria Dock, and the Thames 
Iron Works. Special steamers left Westminster 
Stairs and took the visitors directly to St. Katha- 
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rine’s Wharf, where they landed and proceeded to 
walk through the docks. The docks above named, 
together with the India Docks, are under the juris- 
diction of what is known as the ‘‘ Joint Committee.” 
From a handbook distributed during the excursion 
we learn that the number of vessels entering the 
docks under the Joint Committee to discharge during 
the year 1896 was 2549. measuring 3,788,848 tons. 
The Committee possess three sets of dry docks for 
the repair of vessels, although they import abso- 
lutely nothing, and as a body are neither growers 
nor producers; they act as custodians, and house the 
produce discharged from vessels, reporting as to its 
weight, condition, &c., to the merchants interested. 
It is, we believe, the general impression that the 
dock companies simply warehouse goods as un- 
loaded from the ships, forwarding them to their 
destination as required and as received. We learn 
from the pamphlet referred to, however, that 
the Committee open packages containing goods 
which are sold by inspection of the whole 
package, and furnish samples of the goods which 
are sold by sample. The docks also carry on 
a large business in the collection, conveyance, and 
shipment of goods for exportation. The machinery 
employed at the docks is principally hydraulic, but 
of late years the use of electricity has been intro- 
duced with satisfactory results. Machinery is re- 
quired for 34 swing bridges, 36 pairs of lock gates, 
108 sluices, 1030 cranes and lifts, and many other 
machines. In addition to this there are special 
refrigerating engines in connection with the meat 
stores, pumping engines for the maintenance of the 
level of the water in the docks, and engines for 
the production of electric light. Amongst the 
movable plant provided are 16 tugs, four floating 
cranes, and 22 locomotives, which run over 80 miles 
of railway line. There are always two dredges in 
use removing mud caused by settlement. The 
quantity of mud annually raised is about 700,000 
tons, to dispose of which costs 32,0001. a year. 

The origin of the London Docks dates back to the 
year 1799, when the West India merchants, having 
for many: years suffered from delays and robberies, 
due to the crowded and unprotected condition 
of the river, obtained Parliamentary powers to 
form a company for constructing the West India 
Docks, which were opened in 1802 by William Pitt. 
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The London Docks were opened in 1805, and the 
East India Docks in 1806. The St. Katherine’s Docks 
followed in 1828, the Victoria Docks were opened 
in 1855, and the Albert Docks in 1880, and the 
Tilbury Docks in 1886. In 1888 the whole of the 
systéms referred to above were placed under the 
management of the London and India Docks Joint 
Committee, who work the docks as one undertaking 
and divide the profits between the companies in 
proportions laid down by Act of Parliament. The 
number cf persons on the permanent staff of the 
Joint Committee is nearly 5000, of whom 340 are 
in the engineer’s department. A large number of 
extra labourers are also employed, and on a busy 
day the total number of persons to whom the Joint 
Committee gives employment amounts to nearly 
11,000. The estate of the companies covers about 
1700 acres, of which the water area is 440 acres. 
There are 20 miles of quay available for discharg- 
ing ships, and there is an area of about 15,000,000 
square feet of floor space available for the handling 
and storage of 800,000 tons of goods. 

Luncheon was provided for the visitors in a shed 
in the Victoria Docks, after which the company 
again embarked and proceeded to the Thames Iron 
Works. Here they were met by the chairman of 
the company, Mr. Arnold Hills, the chief con- 
structor, Mr. Mackrow, and Mr. Young, the engi- 
neer. The first-class battleship Albion, one of 
the Canopus class, now in course of construction, 
was first visited, after which the party proceeded 
to inspect the Shikishima, now building for the 
Japanese Government. The latter is 10 ft. longer 
and 18 in. wider than the Albion, her length being 
400 ft.; extreme breadth, 75 ft. 6 in. ; and the 
draught of water, 27 ft. 3 in., at which her dis- 
placement will be 14,850 tons. The indicated horse- 
power will be 14,500. We have already illustrated 
and described this vessel in a former issue. Her 
speed is to be 18 knots. The Thames Iron Works 
have now quite a fleet of pinnaces in course of con- 
struction for the English Government, there being 
eight 56-ft. boats with 200 indicated horse-power, at 
500 revolutions ; twelve 40-ft. boats, 75 indicated 
horse-power, at 500 revolutions ; six 23-ft. boats, 
of 9 indicated horse-power, at 400 revolutions ; 
and one 60-ft. pinnace, of 300 indicated horse- 





power, at 500 revolutions. The latter is for the 
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use of the British Ambassador at Constantinople. 
All these vessels are fitted with water-tube boilers. 
A number of visitors also paid a visit to the 
boiler and engine making department, to the elec- 
trical engineering department, in connection with 
which a good many electrical machine tools are used 
on shipbuilding operations, and also to the exten- 
sive civil engineering department of the works. 


A Visit To PorRTSMOUTH AND SOUTHAMPTON. 

On Friday, July 9, a visit was paid to Ports- 
mouth and Southampton Docks. At the same 
time a run was made in the Solent on board the 
Mexican, which had been kindly placed at the 
disposal of the Institution by the directors of the 
Union Steamship Company. The weather, as on 
every occasion during the week, was perfect, and 
a most enjoyable time was spent. 


Excursion To ScoTLann. 


As already stated, the business of the Congress, 
so far as London was concerned, concluded with 
the Richmond féte of Saturday, the 10th inst., but 
an excursion to Scotland and the north of England 
had been arranged for the foreign members of the 
Congress and the Reception Committee. A special 
train left King’s Cross Station for Glasgow at 9.25 
on Monday last, the time of arrival in Glasgow 
being 7.15. On the following day, Tuesday, the 
13th inst., it was arranged for members to proceed 
from Bridge Wharf at 9.30, by. the steamer Meg 
Merrilies, and to be taken first to the yard of the 
Fairfield Shipbuilding and Engineering Company. 
The works were to be visited; and after luncheon 
the visitors embarked on the steamer and proceeded 
to Dumbarton, where Messrs. Denny’s yard was 
visited, after which the party returned to Glasgow 
by train. For the evening of this day an entertain- 
ment was announced to be given by the Lord 
Provost and Corporation of Glasgow. 

The following day, Wednesday, the 14th, was 
devoted to a pleasure excursion on the Clyde. 


Visit TO NEWCASTLE. 

Yesterday members of the Congress were to pro- 
ceed to Newcastle, where a visit was to be paid to 
Elswick, when the works of Messrs. Armstrong, 
Whitworth, and Co. were to be inspected. 
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CRANK AND PROPELLER SHAFTS. 
Crank and Other Shafts Used in the Mercantile Marine.* 
By Mr. G. W. Manvet, R.N.R., Member. 

I HAVE selected this subject, as the failure and break- 
age of shafting in the mercantile marine, though not so 
frequent, still goes on, as recorded by the daily papers, 
causing loss and detention to the shipowner and anxiety 
to all concerned. While bringing before you the cause of 
some of those failures, I take this opportunity of getting 
the experience of those of our foreign colleagues now 
visiting us on this important matter. Papers have been 
read and discussed, here and elsewhere, connected with 
this subject, chiefly dealing with the calculations relating 
to the twisting and bending moments, effects of the 
angles of cranks, &o. 

It isnot my intention to trouble you with calculations 
on this, your Jubilee trip, but rather to give you the re- 
sults of experience of the working of these shafts, under 
the calculations already made & us by the Board of 
Trade and Lloyd’s Register of Shipping, which govern 
the minimum dimensions of all these shafts in the mercan- 
tile marine of this country. 

I will begin by allowing that all shafts fitted in new 
steamers are likely to be in line, and fair with one another 
from crank to propeller shaft, when the completion of 
coupling up is done after the steamer is Nese 94 and is 
water-borne, therefore I do not take fitting of this de- 
scription into account. After the bearings are adjusted, 
engines set to work, and the voyage begins, and the power 
to give the required full speed exerted, then, owing to 
insufficient bearing surface, the oil for lubrication gets 
squeezed out, and the metal of the shaft and bearings gets 
too close together, causing excessive friction ; hot bearings 
commence, and it may be one or two bearing nuts are 
slacked back, and salt water, as well as oil, used for the 
rest of the voyage, causing the bearings to get rough, the 
shaft is strained by alternate bending, heating, and cool- 
ing suddenly, and, when continued, its gets out of line ; 
fractures begin, until the shaft breaks at sea or has to be 
taken out on arrival in port. I have known the crankpin 
bearings under these circumstances require renewal after 
a voyage of only 6000 miles in spite of many gallons of 
oil wasted, and the main bearings require to be lined up 
after running half that distance. The failure in this case 
is due to the engine builder, who also may have had pres- 
sure put on by the owner to get the engines into as fittle 
space and made as light as possible, added to the rivalry 
due to competition with other builders. 

Shaft Bearings Getting Hot.—Allowing that the bearing 
surfaces are of good proportion, damage to shafts occurs 
from want of proper lubrication, or dirt and grit getting 
into the bearings, and the engine not being slowed down 
or stopped in time before the heat becomes excessive so 
as to melt the bearing metal. Cold sea water is suddenly 
applied while the surface of the shaft is expanded by 
heat, causing surface flaws to commence by sudden 
contraction locally, or hidden flaws to open out, especially 
where the shaft is made of non-homogeneous material, 
which may eventually cause it to give way, or to be re- 
newed in harbour. The failure in this case is primarily 
due to want of judgment, or neglect on the part of the 
engineer or men in charge. 

Unequal Loading of Cargo.—It has sometimes occurred 
when loading vacant parts of holds adjacent to the engines, 
that hundreds of tons of metal blocks or bars have been 
put in a short space, with ordinary light cargo in same 
hold ; the steamer’s hull becomes locally deflected with 
such treatment, also the shaft, and under the influence of 
heavy weather combined, the shaft is strained and flaws 
commence, ending as before. This failure is due to want 
of consideration by those in charge of the stowage of the 
vessel. I would here mention that weak engine seatings, 
defective bearings, brittle steel bedplates and framings 
supporting the engines, have caused the breakage and 
failure of shafts. These failures are due to ship and 
engine builders’ designs. 

Twin-Screw Steamers.—It is well known that engines 
in these steamers, originally designed to lessen the danger 
of accident, have not lessened the breakages of their 
shafts, though they have been able, after the shaft of one 
engine has given way, to make their port with the other 
engine. I refer more particularly to the large class of 
ocean steamers and also smaller class, both having large 
horse-power. 

In some cases the shafts have been insufficiently sup- 
ported by the ship’s hull, at a considerable distance from 
the centre of the vessel, their bearings far apart, and the 
screw shaft unprotected and exposed to shocks of the sea 
in bad weather, added to the continual strains due to 
vibration of the ships themselves, which is in some cases 
considerable, causing alternate elongation and compres- 
sion in the direction of the length of the shaft, and creating 
flaws on the surface circumferentially close to couplin 
and bearings (see Fig. 6, page 73), which eventually 
cause the Teonion of the shaft. These failures are 
due to inefficient design of hull and bearings at the stern 

rt of the vessel. 

Hollow Shafts.—Hollow crank and screw shafts have 
been seldom used in ocean-going steamers of the mercan- 
tile marine ; and except a test hole bored in the centre of 
steel shafts forged from the ingot, to ascertain if there is 
any cavity in the centre, or what is termed piping, which 
hole does not exceed 24 in. in diameter in large shafts, 
made by the manufacturer, these shafts are generally 
solid shafts. Shafts generally give way from flaws near 
the surface, and weal give way earlier at sea if they were 
hollow and not supported by the metal next the centre. 
I have seen several solid shafts with serious flaws extend- 





* Paper read at the International Congress of Naval 
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ing inwards 3 in. from the circumference bring the vessel 
full speed into port, whereas if made hollow they would 
have broken at sea. In cases where hollow shafts were 
used they gave out at sea. Failures in these cases are 
through design. Where improvements have been made 
to remedy the defects I have mentioned, ocean-going 
steamers are now driven at full speed on a voyage of 12,000 
miles with no salt water on the bearings for years, and 
free from mishaps. I may here say that the use of triple 
and quadruple engines, by reducing vibration as compared 
with the irregular motion of the two-crank engines, tends 
to increase the life of these shafts, and that part of the 
power formerly wasted in vibrating the vessel is now 
utilised in propelling it. 

In spite of all these improvements relating to design. 
there remains the serious question of defective and 
variety of quality of the material which these shafts are 
composed of, and many have given way at sea, and also 
been condemned, through no other cause than original 
defects in material and process of construction. 

Shafts Made of Iron.—Iron is now less used, especially 
for crankshafts; steel is gradually taking its place in 
ocean-going steamers, except for propeller shafts. Iron 
shafts are, I may say, made up of thousands of small 
pieces of selected iron, poet termed scrap, cuttings 
of old iron boiler-plates, good navy ship iron, cuttings off 
forgings, old bolts, horse-shoes, angle-iron, all welded 
together, forged into billets, reheated and rolled into 
bars, cut into lengths, and formed into slabs of suitable 
size for welding up into the shaft. Before the use of 
steel generally considerable improvement on the old 
me of faggoting, so-called, has been made, more 

werful forging hammers used, along with more suitable 
urnaces oe fuel; still, with all this care, I may say 
there is not an iron shaft without flaws or defects more 
or less, and when these flaws became placed during the 
construction of the shaft, in proximity to the greatest 
strain, and though there was no hot bearing (which no 
doubt would have made matters worse), they often ex- 
tended until the shaft became unseaworthy, and, after all 
the best wrought iron that could be made of the finest 
scrap from the best qualities of selected brands, iron 
shafts are 60 per cent. inferior in strength to the best 
mild cast steel made on the open-hearth system, cast into 
ingots, and forged down under the hydraulic hammer or 

ress. 

Shafts Made from Forged Steel Scrap.—After the intro- 
duction of mild steel for the construction of vessels there 
resulted an accumulation of cuttings from ships’ plates, 
&c., and it was then considered desirable and economical 
to work this scrap steel into piston-rods and shafts. But 
shafts made in this manner, though stronger than iron, 
as regards tensile strength, contained pr defects to 
that of iron, added to inequality of the material, in some 
parts hard, and in others soft ; also being made up of thou- 
sands of pieces, some of different steels, and the presence 
of dirt, &c., along with the fact that steel requires more 
care in welding > Bo wrought iron, the shafts and piston- 
rods made in this manner were found inferior to that made 
of good homogeneous steel forged from the ingot, or even 
good wrought iron, and some gave way. 

Shafts Made from Cast Steel.—I may here state that in 
the P. and O. Company’s service steel was used for crank- 
shafts forged from the ingot as far back as 1863, then 
manufactured in Prussia by Messrs. Krupp, and generally 
known as Krupp’s steel; the tensile strength was about 
40 tons per square inch, and, though free from flaws, they 
broke without warning. This steel was too brittle to 
withstand the strains of the engines, and its use was 
discontinued in the service and iron shafts again resorted 
to. Great improvements have been made by Messrs. 
Krupp since then, and I am informed that their shafts 
are now of excellent quality. 

Shafts Made of Cast Steel, Unforged.—Attempts have 
been made to manufacture crank and other shafts ma- 
chined direct from the mould after being annealed. The 
result generally ended in failures, as the material was 
wanting in that ductility and toughness necessary in crank 
and other shafts, and I think they are now seldom used. 

Mild Steel Forged Shafts.—The term mild steel applied 
to shafts in a general manner does not in my experience 
represent the condition of the shaft, for I have found there 
are very great differences in the value and quality of 
mild steel, even as muchas I found in wrought iron, de- 
pending largely on the qualities of the iron used and the 
chemical and moulding operations of converting it into 
steel, and also the amount and description of mechanical 
work applied when being forged into shafts. I attach a 
Table showing these differences by actual test (Tables I. 
and II.). Mild steel was first used by the P. and O. Com- 
pany in 1880; the dimensions of the shafts were limited by 
the same rules as those for wrought iron shafts. The 
steel was made by the best makers, having a tensile 
strength of 24 tons per square inch, it being then con- 
sidered inadvisable to exceed this limit on account of 
former experiences with high tensile steel. The shafts 
made were crankshafts, and are still running, have been 
in use 17 years; up to the present date no flaws of any 
description have m seen. The engines have been 
tripled, using the same shafts and bearings, and the work- 
ing power increased. The percentage above the Board 
of Trade and Lloyd’s rules, which fix the minimum 
size, is 24 per cent.; a percentage above must 
allowed, and has been the experience of all shipowners, 
varying from their record of mishaps and losses, and con- 
demnation of shafts by the surveyors of the Board of 
Trade and Lloyd’s Registry. Since these shafts were 
first used the tensile strength of mild steel has been 
gradually increased, and we are now using it at 32 tons 
per square inch, possessing equal, if not more, ductility 
and toughness, to endure even greater strains than 
formerly. This has been arrived at by continued im- 
provement in the manufacture by the makers, so that the 


percentage allowed above the rules is now reduced to 
only 6 per cent., leaving a very slight margin (Table FII.). 
| I mention this as there is an opinion that the reason some 
shafts are so free from mishaps is owing to their dimen- 
sions being so much above the rules that late those 
sizes, instead of to the superior quality of the material 
used (Table II.). The Table given shows the results of 
steel tests made from 1880 up to the present time, inde- 
pendent of that done by the Board of Trade and Lloyd’s, 
which you will find interesting. 

Propeller Shafts.—These shafts until lately have mostly 
been made of good wrought iron; steel, where it has 
been used, in stern tubes and outside, where ex to 
the action of sea water, has in many instances been re- 
duced in diameter in a very short time, and in some cases 
the shafts have given way, and in others had to be taken 
out through corrosion. There is no doubt that steel, 
when exposed to sea water, corrodes more rapidly than 
wrought iron. Where steel is used and mecteeieh from 
the action of sea water it can be used with a 
Different methods have been adopted to protect the 
steel. I give you one which has been so far successful 
(see Fig. 9, e 73). The best method would be to make 
the gun-metal covering in one piece, but this is an 
achievement not yet reached in large marine engineerin 
practice. Before explaining the diagrams and Tables 
would add a few words about nickel steel. 

Nickel Steel.—This has been lately used for the construc- 
tion of shafts, and, while ing a higher tensile 
strength, about 40 tons, it Ass — increased duc- 
tility and toughness. But, as the price of this material 
is above that of the best mild steel, the shipowner would 
gain — by its use unless a corresponding reduction 
was allowed in the diameter, and, consequently, the 
weight of the shafts, for which purposes a modification of 
the Board of Trade and Lloyd’s rules would be desirable ; 
this should only be granted on condition that a more 
severe test be applied than those at present, so that good 
and bad steels may be easily distinguished. 

In 1881, when mild steel was coming into use for shafts, 
in order to compare its value with the usual and best 
wrought iron, I had test-pieces cut out of iron and steel 
shafts, made to the same dimensions, and tested in the 
same manner; the dimensions were 1} in. square by 13 in. 
long, as per sketch. 


TABLE I,.—Zests of Wrought Iron used for Shafts. 
Bend. | Fractured | 
| blows | blows | in. | 


| Fall of 
Broke. | 19 cwt. 


Ten- | Elongation 
sile. | in 5 In. 

















tons | per cent. | 


Ordinary Shafts. 
i { 22 | Good | 9 i ae eS fa 8 
Best double rolled scrap 44 cwt. blooms. 
18.6 | 24.3 |Good| 17 [| @ie | @ 
Best iron, three good qualities, rolled into flat bars, 
and cut into 44 cwt. blooms. 
22 26 | Good ' 21 32 12 Cc 
22.9 23 : 12 14 12 TE(J 
21.9 | 25.7 “2 15 21 12 P 
22.3 | 26.7 ts 12 19 2 | 2 
22.4 | 28.6 os 22 30 12 g 
24 | 27.6 a 20 28 12‘ |piston-rod 
| 10 in. in 
| dia. B [] 





No. 1, cut from a rolled bar of best Staffordshire iron, 
not machined, broke at one blow. 

No. 2, cut from large chain iron, forged down to size 
and machined, broke at 20 blows. 

No. 3, cut from a new best wrought-iron crankshaft 
forging, ‘‘machined only, ” broke at 11 blows. 
_ No. 4, cut from a new best mild steel crankshaft forg- 
ing, and ‘‘machined only,” stood 60 blows before ogee 

These simple tests showed the great superiority of mild 
forged steel above that of the best forged iron for the con- 
struction of shafts. 


TaBLeE II.—Tests of Steel. 











+ | Elongation Frac- Fallof {| - 
Tensile. in 5 Yn. Bend. ell | Broke 10 Cwt. 
tons | percent. | blows | blows | in. 
24.0 ne 52 CS | a 4 
27.0 2 i 76 81 | 12 | 
28.0 21.0 ae 26 32 12 FO 
29.1 26.1 ss 67 a | - e C+ 
29.6 a 7 3a | W@W | 
29.7 27.1 ie 70 s | 12 D+ 
30.7* me 1 5, 75 89 122 | A+ 
32.0 26.0 s 7 | @ |} 8 | 
33.2 26.0 5s ™m | s | 12 | 








Tas.e III. 











| Percentage of | 
Year. | Strength above Board, Tensile. Material. 

| of Trade Rules. | 

| tons 

1879 26 18 Wrought iron. 
1881 24 24 Steel. 
1887 14 28 ” 
1892 ll 31 rT] 
1897 6 32 0 








After an experience of 16 years, I have neither flaws 





nor breakages to report, while gradually reducing the 
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margin of safety of these steel shafts from 24 per cent. to 

6 per cent. , ‘ 

I give Tables I. and II. with more particulars of these 

tests of wrought iron and steel. Table III. gives the 
adual reduction of the factor of safety to present date. 
have some specimens (see illustrations on page 73) here 

to show you, from which you will readily distinguish good 

and bad material, waeuaiek iron and steel. 

I conclude by stating that, amongst the many improve- 
ments in marine machinery made during the last 60 years, 
none has added so much to the safety and efficiency of 
a as the manufacture of mild forged 
steel made by the best English makers. 








HIGH-SPEED SCREW PROPELLERS. 
On the Formation of Cavities in Water by Screw Propellers 
at High Speeds. 
By Sypney W. Barnaby, M.I.N.A., M. Inst. C.E. 


In a paper upon torpedo-boat destroyers, read before 
the Institution of Civil Engineers in 1895 by Mr. Thorny- 
croft and myself, we gave some particulars of the screw 
trials of the Daring, and described briefly the reasons 
which led us to conclude that a new phenomenon was 
manifesting itself. This phenomenon seemingly pointed 
to the stages 2 that the speed of vessels was approach- 
ing a stage at which propulsion by screws would caine 
less efficient, and we said that it appeared inevitable that 
reduced efficiency must be submitted to as the speeds still 
further increased. 

If a cavity be formed in any manner in the interior of a 
mass of water, it will tend to become filled with water 
vapour, and with pe 3 air which may be in solution, since 
ebullition takes place at ordinary temperatures in a 
vacuum. We believed that at the speed at which the 
screws of the Daring began to give trouble such cavities 
were being formed, and were the source of the great waste 
of power and of other difficulties which were experienced. 

This view met with not a little incredulity at the time, 
but I believe it to have been perfectly correct. The trials 
of the Turbinia and the experiments made by the Hon. 
Charles Parsons, and described by him to this Institution in 
April last, afford very strong, if not complete, confirmation 
of our contention. Even without this confirmation, the fact 
that the steps were successful which we took to overcome 
the difficulty, when we had, as we believed, discovered 
the cause, afforded strong evidence of the correctness of 
the diagnosis. Asthesubject may not have been brought 
to the attention of many of our foreign friends, I thought 
a short explanation of the theory of cavitation might be 
of interest if made as lucidly as its nature will admit, and 
accompanied by a statement of the experience obtained 
with the Daring upon which it is based. 

Put shortly, the facts were these. With a pair of three- 
bladed screws 6.16 ft. (1.88 metre) in diameter, 9 ft. 
(2.75 metres) mean pitch, and 8.92 square feet (0.83 square 
metre) developed surface, the Daring attained a speed of 
24 knots with 3700 indicated horse-power, the screws 
making 30 per cent. slip. With a pair of screws of the 
same diameter, and practically the same mean pitch, but 
with a surface of 12.9 square feet (1.2 square metre)—an 
addition of 45 per cent. to the surface—the same speed 
was obtained with 650 less horse-power, and with 174 per 
cent. slip instead of 30 per cent. The number of revolu- 
tions required for 24 knots with the screws of small area 
sufficed to drive the vessel at 28.4 knots when the blade 
area was increased. The vibration was unprecedented 
and dangerous with the narrow blades ; it was of quite a 
normal and unimportant character when the blades were 
widened. 

In order to arrive at a clear understanding of what is 
believed to take place, it is necessary to distinguish 
between the two cases—firstly, that of a propeller drawing 
air from the surface ; and secondly, that of the formation 
of cavities when the propeller is submerged. The effect 
upon the thrust of a fast-running screw when the blades 
break the surface of the water, or when air penctrates from 
the surface, is well known. Under such conditions the 
velocity at which water can flow, due to gravity at a 
depth h below the surface, is equal to »/2qgh, and 
amounts, for example, to only 84 knots at a depth of 
1 metre. 

If the velocity which has to be imparted to the water in 
order that it may keep in contact with a portion of the 


blade situated at a depth h is less than 4/2gh, then, even 
if the blade break the surface, there will be no loss of 
efficiency. This is the case with the slow - moving, 
— submerged screws used by Mr. Barcroft to propel 

rges on the Irish canals, as described by him in a paper 
recently read at the Institution of Mechanical Engi- 
neers; and it also probably explains the good results 
obtained with the partially submerged screws of large 
blade area employed in some shallow-draught tugs on 
the Continent. The speed at which water can follow the 
float of a paddle-wheel is limited by the same condition. 
The particulars of a large paddle steamer, having feather- 
ing wheels 20 ft. 6 in. (6.25 metres) over the floats, which 
are 9 ft. 9 in. (2.98 metres) by 3 ft. 6 in. (1.065 metres), 
have been supplied to me. I find the slip—i.e., velocity 
of float in relation to still water—is 11.2 ft. (3.41 metres) 
per second. In order that the water should attain this 


Speed, it must have a fall of h = ee 1.95 ft. 
(0.595 metre), so that, if the top of the float was just 
awash when at rest, then, considering the action of one 
float at a time, and assuming that at the position of the 
= there was neither a wave crest nor a wave trough 
ue to the motion of the vessel, the water would fall away 
* Paper read at the International Congress of 
i t gress of Naval 
Architects and Marine Engineers. 

















from the back of the float when in motion for a depth of 
nearly 2 ft., leaving 14 ft. only immersed, as it would only 
be at this depth that the speed of the water due to 
gravity would equal that of the float. 

How much the denudation of each float will be affected 
by the action of those in front of and behind it is very 
difficult to say. If it would be possible to raake model 
experiments with a feathering wheel some useful informa- 
tion might be obtained. 

_When the screw is sufficiently submerged to exclude 
air from the surface the rate at which the water can 
accelerated is very much greater. This can be illus- 
trated as follows. Water will flow from a tank through 
an orifice discharging into the open air at a velocity 
depending upon the depth of the orifice below the surface 
of the water in the tank. 

It will flow through the same orifice into the exhausted 
receiver of an air pump at a much higher velocity, de- 
—— upon the degree of exhaustion in the receiver. 

he velocity in the latter case will be that due to the head 
of water plus the difference between the pressure of the 
atmosphere and that in the exhausted receiver. Similarly 
the velocity with which water can be made to flow towards 
a submerged screw is due to the head of water over the 
screw plus the atmospheric pressure, and there is con- 
sequently a definite limit to the speed to which it can 
attain. 

It was not easy to calculate theoretically at what point 
the breakdown would occur with a given propeller, but a 
way of attacking the problem suggested by Mr. Thorny- 
croft proved to greatly simplify it, and to render its 
solution easy. is idea was that there must be a definite 
thrust per square inch of projected screw surface at which 
cavitation commenced. 

A screw propels by putting water in motion stern- 
wards. It effects its object partly by pushing the water 
with the after face of the blades, a partly by pulling 
it with the forward face. I will ask you to imagine that 
we have replaced the screw of a ship by a disc of rather 
less diameter than the screw, and that, instead of revolv- 
ing the screw shaft we push the shaft and disc sternwards 
at such a speed that the disc will momeniarily exert the 
same thrust as the screw. The propelling effect would 
be the same as that of the screw,* and so far as the 
action between the forward face of the screw blades and 
the contiguous water is concerned, which is what I wish 
to illustrate, the action of the disc affords a sufficiently 
close analogy. As the disc moves sternwards, it puts 
water in motion not only astern of it, but also ahead of 
it. There being no air between the water and the front 
face of the disc, a pull can be exerted upon the water, 
which is forced to follow the disc in the same manner 
that water is forced to follow the plunger of a pump. 
But the pull which can be thus exerted by the disc is 
limited. Ata little depth beneath the surface of the 
water, if the tension exceeds 15 lb. per square inch (one 
atmosphere), the surfaces of the disc and adjacent water 
are torn asunder, and a cavity is formed between them. 

As but a little more than half of the total acceleration 
imparted to the water by a screw is estimated to be 
Se by the suction of the forward surface, it might 

supposed that a total thrust approaching to 30 Ib. per 
square inch (two atmospheres) might be obtained, but it 
appears that rupture occurs at parts of the screw surface 
long before the mean thrust per square inch of the whole 
surface reaches this amount. This is probably accounted 
for by the fact that the thrust of portions of the screw 
blade near the circumference is much greater than at 


gressive trial carried beyond the speed at which cavitation 
commenced, we were able to note the point at which the 
first indications of failure appeared. It is not marked by 
a sudden change, but by a flexure in the curve of slip, 
which commences to rise rapidly when the critical speed 
is reached. 

The total thrust of the screw at this speed, divided by 
its projected blade area, gave a thrust of 11} lb. per 
square inch (0.75 atmosphere), which is, therefore, about 
the maximum thrust which can be obtained from a screw 
working efficiently at a depth below the surface of 11 in. 
(0.28 metre), which was the immersion of the tips of the 
blades in the Daring.+ For every additional foot of 
immersion the total thrust per square inch may be 
increased by $1lb. By means of the very ingenious 
expedient of trying a model screw in water heated 
nearly to boiling point, Mr. Parsons has been able to re- 

roduce and examine the phenomenon of cavitation, and 
as corroborated our figure of 11}]b. as the thrust at 
which it commences. 

The difficulty of reproducing analogous conditions with 
a model lay in the high speed of revolution necessary ; 
but by heating the water, and thus increasing the vapour 
pressure, lower speeds becamepossible. Since the tension 
of the water vapour at — point is equal to atmo- 
spheric pressure, a screw would cavitate in boiling water 
at the same s as it would do if air were admitted to 
it. In other words, steam would be given off as soon as 
pressure was reduced. An analogous effect could be ob- 
tained by expanding by heat the residue of air in the ex- 
hausted receiver before referred to. Then the reduced 
difference of pressure between the air within and without 
the receiver would cause the water to flow into the latter 
from the tank more slowly, and if the temperature of the 
air were raised sufficiently to cause a pressure inside 
equal to that of the atmosphere, the rate of flow would be 





* This would not be true if the movement of the disc 
were continued far beyond the stern-post, but is nearly so 
if the movement is confined to the length of the screw. 

+ The figure should vary slightly with the pitch ratio, 
being less if the latter is high, since the ratio which the 
suction thrust bears to the whole thrust varies with pitch 





ratio, but the variation is so small as to be negligible. 


portions near the boss. By plotting the results of a pro- | p 


that due to the head of water only. Thesame result would 
be secured by using a closed tank and exhausting the air 
in it so that re water would flow from one vacuous region 
to another, and I believe Mr. Parsons has suggested that 
further experiments might be made in cold water, the 
oor being relieved from the pressure of the atmo- 
sphere. 

Phat cavitation will be the cause of trouble in the future 
is, I think, certain. Already it is becoming difficult to 
obtain the requisite area in screws of destroyers without 
either resorting to an abnormal width of blade or toa 
larger diameter and pitch ratio than would otherwise 
have been preferable. The one expedient gives undue 
surface friction, and the other necessitates a reduction 
in the rate of revolution, and therefore a heavier engine. 
The fact that the designer of the Turbinia has been 
forced, doubtless against his will, to employ nine screws 
in order to avoid cavitation is an evidence of its influence 
and a justification of the note of warning we raised in 
our paper of 1895 after the trials of the Daring. 








‘“WATER-FINDING.” 
To THE EpITOR OF ENGINEERING. 

Sir,—I have always taken great interest in the above 
question, and am glad to see in your paper this week a 
letter from Mr. Gataker in his own behalf, after the 
very chilling paragraphs appearing in the press. 

I write this in the hope that correspondence on this 
subject may induce some scientific society to take in hand 
an investigation with experiments, so as to conclusively 
prove if there is any theory to account for the powers 
claimed by the water diviner. 

Some such form of energy would be no more marvellous 
than the polar attraction of the magnetic needle, or the 
powers displayed by the Hertz or Réntgen rays. 

And it appears to me that, could a definite theory be 
established = scientific experiment, the calling of the 
diviner might be recognised as a science, and not as a 
mere trick. 

What is wanted is that Mr. Gataker and his confréres 
should explain the phenomenon as far as they understand 
it, and not only point to results which, although gene- 
rally the important factor, are in this instance superseded 
by methods employed to obtain those results. 

Yours truly, 
C. B. N. 





TRAVELLING OF THE LEFT-SIDED RAIL 
IN RAILWAY TRACKS. 
To THE EpitorR oF ENGINEERING. 

Srr,—In your issue of the 11th ult. you published a 
letter from Mr. Wittenberg giving a résumé of a paper 
read by Mr. Engerth at the Institute of Austrian Engi- 
neers and Architects at Vienna. 

We learn from this paper— 

(1) That on the Austrian and French railways the left- 
sided rail of the track creeps more than the right, and 
that the wear of the left-sided tyre of the leading wheels 
of the engines is greater than that of the right side. 

(2) That Austrian and French locomotives have the 
right crank leading ; therefore 

(3) The = and wear in question arises from the 
position of the Jeading crank. 

The Egyptian Railways are mentioned in support of 
this theory. 

It is quite possible that the deduction made is correct, 
ut, as far as our observations in Egypt go, there is 
nothing to prove it. 

Egypt is a land of paradoxes, and nobody will be sur- 
prised to learn that our right-sided rail creeps ahead of 
our left. 

Half the engines that work on our lines have the right, 
and half the left, sided crank leading. 

Mr. F. H. Trevithick, our locomotive superintendent, 
says that he has been unable to detect any abnormal wear 
in the tyres of the leading wheels of his engines, nor can 
he find that the position of the leading crank affects their 
wear in any way. 

The subject is an interesting one for engineers of per- 
manent way. If the cause of irregular creep has been 
discovered, a remedy may be found, and economies made 
in the track. 

In conclusion, I may mention that we have practically 
stopped the creep on our main lines by using two angled 
fish-plates which are attached to the sleepers. 

T am, Sir, your obedient servant, 
A. J. CorreRILt, 
Deputy Engineer-in-Chief, Egyptian 
. Government Railway. 
Cairo, July 7, 1897. 








ACCIDENT INSURANCE IN BeELGium.—A proposal for 
compulsory insurance against accidents is at present 
under consideration by the Belgian autborities, a plan 
having been framed by a special committee appointed 
for that purpose. It is proposed that the accidental 
insurance shall be compulsory within the following 
industries : Mining and metal industries; textile, ceramic 
and chemical industries ; rubber, leather, and paper in- 
dustries ; manufacture of articles of food, and building in- 
dustries, ot ay motive power is used, or more than five 
men employed. Apprentices and technical experts, and 
— whose annual pay does not exceed 100/., are 
subject to the same rules as the men. The employers are 
to pay half the premium (except in the case of ee 
who receive no wages, where they are to pay the whole 
amount), and the men the other half. Special boards. 
comprising both masters and men, are to be formed, an 





the masters are responsible for the premiums and for the 
insurance being effected. 





















































































al nc henna 


he a pea ae 








[Juty 16, 1897. 


ENGINEERING. 


76 






‘a9 NOILD3S 






owe NOILO3S 

















‘H'S NOILOSS 








goes anthers at's 


4 NOILOSS 10:6 Ore ole bz 





























De n | 





























(2 96ce) 








/. gt hi, 


SS . é i 
‘ | ; 4°32 NOIL93S A a = wen 





























































































































l re es - 
7 ‘NOILWA313 LNOUWS B Fees Se 
rm a £3 ee 
692% Paz , . 





oi 819 ‘99% Py 
4N3WingvY HiIiNOS 


) Cb -mm se Le aA 


PPT | 








: ye ed 


@'¥v NOILO3S 
PG PERIGEE IIIT ICR IEA +z 








> Lid 








(‘abog apsoddo aas ‘anjoxy 107) 


SWHOM ONILVTIONOTY AO WV dVuL UVAT ‘IVNVO AYVNIVUYGC ONYVOIHO FHL 














JuLy 16, 1897.] 


ENGINEERING. 


77 











THE CHICAGO DRAINAGE CANAL; BEAR TRAP DAM OF REGULATING WORKS. 
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Boiler Room 


Fig.277 


| Portland Cement Floor 


Weir Tube 


On the opposite and present pages we publish illus- 
trations of the masonry of a part of the regulating works 
constructed at the outlet of the Chicago Drainage 
Canal, the sluices of which we described and illustrated 
in a recent issue. The regulating dam, of which we 
commence the publication of drawings, is of a type 
familiar in the United States under the name of the 
‘‘Bear Trap.” We shall reserve the description until 
we publish the remainder of the illustrations. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 8, 1897. 

Tue strike of 375,000 coal-miners inaugurated in 
six manufacturing States on Tuesday, is fraught with 
much to the manufacturing interests. At present 
writing the real magnitude and solidarity of the 
strike cannot be determined, nor the actual degree of 
restriction in iron-making determined, as coal is not 
the only available fuel. The miners have been re- 
duced to starvation limits, and demand about 9 cents 
per ton advance. The chief cause which has led to 
this condition is that big coal commission firms have 
launched into coal-mining, leasing lands, paying small 
royalties, and underselling the regular coal-mining 
interests, who, in consequence, lor to cut under to 
hold their trade. The strike is the most threaten- 
ing one we have faced for years. Pennsylvania 
will probably suffer but little, the storm of dis- 
content being mostly beyond its borders. The iron- 
makers’ scales are in process of adjustment. The 
tinplate workers’ scale has been fixed, and the 
entire force is at work. Glassmakers are discuss- 
ing wage questions during their annual suspension, for 
the coming season. The iron trade is strong, and deep 
interest is shown in all centres of production and dis- 
tribution over the course of the market. Large sales 
are reported here and there, from ore, pig, and billets 
up to finished products. Finished products are active 
for immediate delivery, but the usual midsummer 
heavy orders for the rest of the year have not heen 
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placed to any extent. isi | per.cent. of coke-making 
capacity is idle. Structural mills are gaining in work 
slowly. Bars, plates, rods, wire, merchant steel and 
pipe, all move with moderate activity. Considerable 
apprehension prevails over the fact that wages scales 
are not adjusted, and a miners’ strike may possibly 
yet assume aggravated proportions. Railroad traffic 
is improving, and prospects for more remunerative 
business are better. The anthracite coal trade will 
not be affected. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Success of Sheffield-Made Shot.—A further trial of 12-in. 
armour-piercing shot manufactured by Messrs. Firth and 
Sons has been made at. Shoeburyness. Although the pro- 
jectile broke into pieces, it su in passing an 18-in. 
compound plate backed by a 6-in. wrought-iron plate, 
and then completely penetrated and destroyed six layers 
of oak beams 1 ft. square at the back. The head and 
shoulders of the shot passed through an old caisson in the 
rear of the backing, and this portion was practically un- 
damaged. From a careful examination made after the 
experiments it was concluded that the projectile did not 
break up until after it had passed through the four tiers 
of backing. The result was considered very satisfactory, 
and the lot of 200 projectiles from which the one used was 
taken was accepted. There are a considerable number of 
orders for shot and shell on hand amongst the makers in 
Sheffield, and further orders from the Government are 
expected shortly. 


—_ of Coal from Yorkshire.—The returns issued by 
the Hull Incorporated Chamber of Commerce for the coal 
trade for the past month and for the half-year show 
satisfactory improven:ent. The total weight of coal sent 
to Hull in June from 89 collieries was 229,632 tons, bein 

an increase of 16,000 tons over the a mont 

of last year. The weight of coal sent to the port in the 
half-year was 1,179,088 tons, as against 1,034,464 in the 
first half of 1896, or an increase of 144,614 tons. There 
was a falling off in the coal exported coastwise of 300 tons 
for the month, and of 8251 tons for the half-year. The 
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exports to foreign countries in June were 130,690 tons, or 
an increase of 11,000 tons over last June, and for the half. 
year the —_ were 456,017, or an increase over the 
same period last year of 44,166 tons. The increased ex- 
—_ were to Sweden, Norway, North Russia, Germany, 
olland, and Belgium. The 24 largest collieries in South 

and West Yorkshire did 74.1 per cent. of the whole trade 

of Hull, leaving only 25.9 per cent. to be divided amongst 

the other 125 collieries whose names appear on the list. 


The Iron and Steel Trades.—The men employed in the 
engineering trades at Leeds, Bradford, and some neigh- 
bouring towns are now out on strike, and the trade is 
much disorganised. There is no movement either amongst 
employers or employed at Sheffield at present. There is 
reason to believe that the employers would be prepared 
to act together should ~~ aggressive action be taken by 
the men, but of that there is no prospect. Trade 
is very good, and men are in full employment. There 
is a large amount of work on hand in the gun fac- 
tories, and in the heavy shafting departments both 
for the Navy and the mercantile marine, and there 
is no desire to bring it to a stand. Local firms are ex- 
pecting further orders from the Government for the 
material for the guns required for the new ene ge 
and cruisers that are now being put in hand. The 
general steel trade of the city keeps up remarkably 
well. Usually July and August are, for various reasons, 
the two quietest months in the year, but the present is 
an exception. There is a good demand for crucible 
steel, especially for the more expensive grades, some 
firms having orders on hand to keep them occupied 
for several months. The Swedish ironmasters are taking 
advantage of the present strong demand to ask full rates 
for all best brands. Sheffield Swedish steel makers have 
this week quoted advanced prices to secure the stuff 
they want. There are. good orders for steel for cycle 
purposes, and makers of cycle parts are well booked 
ahead. The rolling mills, tilts, and. forges are runnin 
on time, largely in preparing steel for the Sheffiel 
trades. 


South Yorkshire Coal Trade.—There is less complain- 
ing in the coal trade than is usual at this season. Owners 
of steam coal collieries are still finding a ready market for 
their output, the demand for export to Continental ports 
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being unusually good. Five days a week are run, and 
where the men turn up in any number, Saturday is also 
included. Holidays and stock-taking have interfered 
with the consumption of fuel in works and manufactories, 
but that has now recovered, and the trade is fairly brisk. 
In house and gas coals business is quiet. Where sales are 
pressed slight reductions are made, but, as a rule, quota- 
tions remain unchanged. The Sheffield Gas Company have 
placed contracts for supplies during the next year amount- 
ing to nearly a quarter of a million tons at a slight ad- 
vance on the old rates. Considerable activity still cha- 
racterises the coke trade, there being a good demand 
for all kinds. For blast-furnace cokes from 93. 6d_to 
12s. at the ovens is being paid, and for steel and foundry 
cokes from 14s. to 17s. 6d. per ton. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was steadier last Thursday forenoon, and the dealing was 
on a more moderate scale, about 20,000 tons changing 
hands. Scotch iron rose in price 4d. per ton. Other 
20,000 tons were dealt in during the afternoon, when the 
market was firm, the finish being at the best points, the 
gain on the day ranging from 2d. to 5}d. per ton. The 
settlement prices ranged as follow: Scotch iron, 44s. 3d. 

r ton; Cleveland, 39s. 6d.; Cumberland and Middles- 
brough hematite iron, 47s. 3d. and 48s. 9d. per ton respec- 
tively. Business was very quiet on Friday forenoon, but 
the tone was very steady. About 10,000 tons of iron 
were dealt in, Cleveland rising 1d. and hematite iron 3d. 
per ton. Dealing was again limited in the afternoon 
to about 10,000 tons, and the tone was flat, Scotch, Cleve- 
land, and Cumberland hematite iron being all down in 
price. At the close the settlement prices were 44s. 14d., 
39s. 6d., 47s. 14d., and 48s. 9d. per ton. At the forenoon 
meeting of the warrant market on Monday not more 
than 3000 tons of iron changed hands, but prices were 
hardly changed. In the afternoon about 10,000 tons were 
dealt in, and the tone was flat, prices closing at from 
1d. to 14d. per ton easier than at noon, and the settle- 
ment prices were 44s. 14d., 39s. 44d.,47s., and 48s. 9d. per 
ton. The market was rather more active on Tuesday 
forenoon, but the tone was still flat. About 30,000 tons 
were included in the dealings. Scotch and Cleveland 
fell respectively 1d. and 4d. per ton. At the after- 
noon meeting of the “ring” about 15,000 tons of 
iron changed hands, and prices finished dull at a drop 
of 4d. per ton all round from the forenoon. The 
settlement prices at the close were 44s., 39s. 3d., 
46s. 9d., and 48s. 44d. per ton. A fair amount of business 
was done this forenoon, and the tone was steady. About 
20,000 tons were dealt in, and in the afternoon close on 
15,000 tons changed hands, and prices left off steady, the 
settlement prices being 44s., 39s. 3d., 46s. 104d., and 48s. 
per ton. The following are the quotations for several 
special brands of makers’ iron: Clyde, 50s. 3d. per ton ; 
Gartsherrie, Summerlee, and Calder, 51s. 3d. ; Rey 
51s. 9d. per ton—the foregoing all shipped at Glasgow: 
Glengarnock (shipped at Ardrossan), 50s. ; Carron (shipped 
at Grangemouth), 52s. per ton. Within the past week the 
lowest figures were touched for pig iron. Holders have been 
frightened into selling by the engineers’ strike and lock- 
out, which threaten to be of a protracted character. 
Should, however, an early settlement take place, there 
would be a smart reaction, with more extensive specula- 
tion. With regard to consumers and shippers, it is quite 
apparent that they are holding back contracts for forward 
requirements in ons of buying at still lower terms. 
The near approach of the Glasgow Fair holidays is 
militating against fresh business. The following are the 
returns of inet of Scotch pig iron for last week: 
India, 205 tons; Australia, 325 tons; Italy, 300 tons; 
Germany, 422 tons; Holland, 864 tons; Belgium, 377 
tons; smaller quantities for other countries, and 1978 
tons coastwise. The total shipments for the week from 
all Scotch ports amounted to 4769 tons, as compared with 
4125 tons in the corresponding week of last year. The 
stock of pig iron in Messrs. Connal’s public warrant 
stores stood at 353,648 tons yesterday afternoon, against 
353,927 tons yesterday week, thus showing a decrease 
amounting to 279 tons. 

Finished Iron and Steel Trades.—The makers of malle- 
able iron are beginning to ery out for fresh work, and 
they are under-quoting theiz list prices by 2s. 6d. per ton. 
Still there is a moderate amount of employment in the 
works where the finished iron is made. Steel-makers also 
state that fresh orders are not coming forward, and it is 
thought the whole of the manufacturing trades will be 
adversely affected by the lock-out of the engineers. 


Sulphate of Ammonia.—The shipments of sulphate 
of ammonia for the year amount, as per latest returns, 
to 77,002 tons, as compared with 66,377 tons for 
the corresponding portion of last year, an increase of 
10,625 tons for the present year. sos Hoa is inactive, 
with the spot quotation practical'y nominal at 7/. 7s. 6d. 
to 7/. 8s. 9d. per ton f.o.b. Leith. 


Glasgow Copper Market.—One .ot of copper was sold 
last Thursday forenoon, when the price gave way 2s. 6d. 
per ton. In the afternoon 75 tons were dealt in, and 
values left off 3s. 9d. up on the day. On Friday forenoon 
one lot of 25 tonschanged hands at 48/. 7s. 6d. ten weeks, 
the price advancing 6s. 3d. per ton. The market was 
steady in the afternoon, but again idle, only one lot being 
done at 48/. 7s. 6d. eight weeks. No dealings in 
copper were — on Monday forenoon, but the price 
gave way 3s. 9d. per ton. In the afternoon, however, 75 
tons were sold, and prices closed 11s. 3d. per ton down 
from Friday. The forenoon market yesterday was a 
blank, but the price rallied 2s. 6d. per ton. In the after- 
noon 25 tons Eenged hands, and quotations gave way 





3s. 9d. per ton, the settlement price being 47/. 12s. 6d. per 
ton od 5 Copper was dealt in this afternoon to the ex- 
tent of 100 tons at 47/. 17s. 6d. Nothing was done in the 
afternoon, but the quotations were 2s. 6d. per ton up on 
the day at 47/. 13s. 9d. per ton cash buyers. 


Electric Lighting at Leith.—At a special meeting of 
Leith Town Council held ag ye afternoon (Tuesday), 
a report was submitted by the Committee on Electric 
Lighting, in which they suggested that steps be at once 
taken for laying down a system of electric lighting ; that 
the system to be adopted be that proposed by Professor A. 
B. W. Kennedy—namely, the three-wire system at 230 
volts pressure; that the site of the station be in Junction- 
street, at the town’s property there ; that plant and mains 
be provided for supplying 12,000 eight candle-power 
lamps and 64 arc lamps, and for this purpose the horse- 
power at the station should not be less than 650; by an 
extension of the system to the org > districts, the 
streets could be lighted, as is done at Brighton, by incan- 
descent lamps, and the cables being laid for such would 
be an inducement for householders, and others on the 
line thereof, to become consumers; the majority of the 
engines in use at the stations the deputation inspected 
were of the Willans type, and the dynamos of Crompton’s 
or Siemens’ make, and unless something more modern 
and efficient is in the market, these are to be adopted. 
The committee further recommended that they should have 
a remit to carry out the scheme as soon as the provisional 
order receives Royal assent, and with power to appoint a 
resident engineer at a salary of 300/. per annum. In the 
course of the discussion, Mr. Smith moved that they 
approach Edinburgh to see if they could not get the 
electric light su slied from there. On a division, how- 
ever, it was resolved to approve of the report, and also 
that provision should be made in the electric lighting 
buildings for introducing electric tramway haulage if 
that means of traction were adopted. 


The Naval Architects on the Clyde.—The Naval Archi- 
tects, who were holding their conference in London last 
week, are on the Clyde this week. A very large party 
arrived in the city from the south on Monday evening, 
and yesterday morning they set out by the river steamer 
Meg Merrilies, from the Bridge Wharf for Fairfield, 
where they were taken in parties over the shipbuilding 
and engineering works of the Fairfield Company. After 
the inspection was completed, they sat down to a splendid 
luncheon, over which Sir W. G. Pearce, Bart., M.A., 
presided. He was supported on the platform by many 
eminent members of the Institution of Naval Archi- 
tects and the foreign visitors, including several of the 
directors of the company, notably Sir William Arrol and 
Dr. Elgar. In proposing the toast of ‘‘ Our Guests,” the 
chairman made a short and interesting speech, in the 
course of which he traced the history of the firm from the 
year 1834, when it started as Randolph and Co. He also 
mentioned that from 1889 to 1896 the present company 
had turned out a tonnage of 155,214. During that period 
they had turned out 304,801 indicated horse-power, and 
the horse-power on hand was 116,900. The other speakers 
were Rear-Admiral Bendemann, Mr. M‘Farland, M. 
Bertin, and Dr. Elgar. Subsequently a ee portion of the 
party sailed down to Dumbarton to visit Leven Shipyard 
and Messrs. Denny and Co.’s engine works. These being 
duly inspected, the party assembled in the firm’s model 
room, where afternoon tea and other refreshments were 
served. Mr. Peter Denny, in most heartily welcoming 
the visitors, said that the greeting to them in the ‘‘ Town 
of the Rock,” with its 20,000 inhabitants, was no less cordial 
than that with which they would meet in Glasgow, with its 
800,000 inhabitants. Mr. Archibald Denny and Mr. Leslie 
Denny re-delivered Mr. Peter’s speech respectively in 
French and German. The toast of ‘Success to the Firm” 
was proposed by Herr Lacisz and responded to by Mr. John 
Ward, who referred in feeling terms to the examples set 
to the younger members of the firm by the late Dr. Peter 
Denny and his eldest son, the late Mr. William Denny. 
In the evening the members of the Institution were enter- 
tained in the miinicipal chambers by the Lord Provost 
and magistrates of Glasgow at.a conversazione, along 
with a number of Clyde men. The ladies played a pro- 
minent part at the conversazione. The Lord Provost and 
other gentlemen spoke on the occasion, including M. 
Bertin, Sir James Bell, Bart., M. Gregonovitch, &c. 
To-day, in splendid weather, the party are enjoying a 
cruise on the lower reaches of the Clyde, and to-morrow 
morning early they will set out for Newcastle to visit the 
works of Sir W. G. Armstrong, Whitworth, and Co. 


New Shipbuilding Contracts.—Messrs. Russell and Co., 
Port Glasgow, have contracted to build four steel screw 
steamers for Messrs. William Thomson and Co., St. 
John’s, New Brunswick. They are to be of 4000 tons 
capacity.—The Fairfield Shipbuilding and Engineering 
Company have undertaken to build a magnificent steam 
yacht, which will be fitted out most luxuriously, for 
Baron E. Rothschild, Paris. She is the first that the 
Fairfield Company have built in collaboration with Mr. 
G. L. Watson, the famous naval architect. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on Change was only small, the market was depressed 
in tone, and very little business was recorded. Labour 
troubles were almost entirely responsible for the unsatis- 
factory state of affairs. Little disposition was shown 
either by buyers or sellers to do business. Producers, 
as a rule, would not quote below 40s. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and some of 
them asked more. There were merchants, however, willin 
to sell at 39s. 9d., and even as low as 39s. 74d. was sai 





to have been accepted for small odd lots. Foundry No. 4 
and forge iron were about 39s. 6d., and they were scarce. 
A parcel or two of No. 1 Cleveland pig were disposed of 
at 42s. Middlesbrough warrants closed quiet at 39s. 3d. 
cash buyers. East coast hematite pig iron om from 
49s, to 503. for early delivery of mixed numbers, iddles- 
brough hematite warrants closed nominally 48s. 45d. cash 
buyers. Rubio ore was steady at 14s. ex-ship Tees, 
and freights Bilbao-Middlesbrough were firm at 5s. 9d. 
It is rarely now that exhibits are seen on ’Change here, 
but yesterday a few specialities were sieseiined in that 
way. Messrs. Thomas W. Macnay and Co., of Middles- 
brough, showed a few specimens of Messrs. Denny and 
Gourlay’s patent lamps for lighting works. The appa- 
ratus is very portable, and is specially designed to vaporise 
crude oils. The same firm showed some steel rope pulley 
blocks for lifting by hand weights up to 50 tons; and 
a sample of Ransome’s free grit grindstone, also ex- 
hibited by them, attracted a good deal of atten- 
tion. It is claimed that the stone will do the work 
of natural stone in half the time, and can be driven 
at a speed at which natural stone would be unsafe. _The 
stone can be made hard or soft, fine or coarse, to suit re- 
quirements. 


Manufactured Iron and Steel.—Dulness characterises 
the manufactured iron and steel industries, and prices, 
though they are for most descriptions hardly quotably 
altered, have a decided downward tendency owing to the 
trouble in engineering. Iron ~~ and steel ship- 
plates are each about 5/. 2s. 6d.; iron ship-angles, 
4l. 17s. 6d.; steel ship-angles, 5/.; and common iron 
bars, 5/. 5s.—all less the customary 24 per cent. discount 
for cash. Bar producers are understood to be well 
supplied with orders. Rails keep fairly steady, but 
competition from the Continent and from America is 
being rather more felt. A report has been circulated 
that the Americans have got a footing in India. 
Nominally heavy sections of steel rails are 4/. 10s. net at 
works, but less would be accepted by some firms. 


Tees Trade.—The Middlesbrough Chamber of Com- 
merce have issued a circular giving the following statistics 
relative to the trade of the Cleveland district during the 
six months ending June 30 last. The output of pig iron 
reached 650,000 tons of Cleveland and 442,000 tons of 
hematite—total, 1,092,000 tons, as compared with 678,114 
tons of Cleveland and 494,000 tons of hematite—total, 
1,172,000 tons—in the first half of 1896. On June 30 
there were 42 furnaces on Cleveland and 24 on hema- 
tite. The shipments of pig iron reached 587,952 tons, 
against 503,150 tons during the corresponding period of last 
year. Other shipments were, manufactured iron 136,555 
tons, steel 168,996 tons—total 305,551 tons, against 254,699 
tons in the first six months of 1896. The imports of iron 
ore totalled 671,529 tons, as compared with 827,773 tons 
during the first half of last year. Coal and coke 
exports were 13,157 tons of coal and 22,182 tons of coke 
against 14,267 tons and 18,254 tons respectively. The 
value of over-sea exports other than coal and coke from 
Middlesbrough to foreign and colonial ports reached 
2,421,992/., being 674,822/. above the corresponding six 
months of 1896. The tonnage launched at Middles- 
brough during the past six months was 16,486, with 11,240 
indicated horse-power. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The improvement recently noted in the steam 
coal trade has been fully maintained, and business is even 
expected to become more active; the best descriptions 
have made lls. to 11s. 3d. per ton, while secondary 
qualities have brought 10s. to 10s. 9d. perton. The house 
coal trade has been fairly brisk, having regard to the 
season of the year. No. 3 Rhondda large has made 11s. 
per ton. Patent fuel shipments have continued heavy, 
and prices have been well maintained. The demand for 
coke has also been good; foundry qualities have made 
17s. 6d. to 18s. 6d. per ton, and furnace ditto 15s. 6d. to 
16s. 6d. per ton. Iron ore has been in steady demand ; 
the best rubio has brought 13s. 6d. per ton. 


Swansea.—The trade of Swansea showed a substantial 
increase last month when compared with the correspond 
ing period last year. The imports amounted to 61,127 
tons, against 60,773 tons in June, 1896, the totals for the 
half-year being 381,177 tons and 317,811 tons respectively. 
The exports for the month amounted to 211,628 tons, and 
for the half-year to 1,203,927 tons. In June, 1896, the 
shipments were 195,161 tons, and in the first half of last 
year 1,094,947 tons. 

South Wales Coal and Iron.—The shipments of coal from 
the four principal Welsh ports in June were as follows: 
Cardiff—foreign, 932,590 tons; coastwise, 202,850 tons; 
Newport—foreign, 218,165 tons ; coastwise, 75,861 tons. 
Swansea—foreign, 101,232 tons; coastwise, 55,959 tons. 
Llanelly—foreign, 15,061 tons; coastwise, 8154 tons. 
The shipments of iron and steel from the four ports in 
June were: Cardiff, 12,425 tons; Newport, 5723 tons ; 
Swansea, 402 tons; J.lanelly, ni; total, 18,555 tons. 
The shipments of coke were: Cardiff, 5552 tons; New- 

rt, 783 tons ; Swansea, 3000 tons; Llanelly, nil ; total, 
9935 tons. The shipments of patent fuel were: Cardiff, 
25,016 tons; Newport, 9613 tons; Swansea, 4654 tons; 
Llanelly, ni; total, 69,283 tons. The aggregate ship- 
ments of coal from the four principal Welsh ports during 
the six months ending June 30 were: Cardiff, 7,473,205 
tons; Newport, 1,875,341 tons; Swansea, 925,252 tons ; 
Llanelly, 107,020 tons; total, 10,380,918 tons. The 
aggregate shipments of iron and steel from the four 
Welsh ports were as follows: Cardiff, 38,366 tons; New- 
port, 36,200 tons; Swansea, 2324 tons; Llanelly, 130 
tons; total, 37,020 tons. The te shipments of 
coke were; Cardiff, 25,818 tons; Newport, 6212 tons; 


Juty 16, 1897.] 


ENGINEERING. 


79 








Swansea, 7881 tons; Llanelly, nil; total, 39,911 tons. 
The shipments of tent fuel were: Cardiff, 182,890 
tons; Newport, 14,909 tons; Swansea, 165,122 tons ; 
Llanelly, nil ; total, 362,921 tons. 


Tredegar Iron and Coal Company, Limited.—The 24th 
annual report of the directors of the Tredegar Iron and 
Coal Company, Limited, states: The hope expressed in 
the last report that some improvement would take place 
in the coal trade later in 1896’ was, unfortunately, not 
fulfilled. It is satisfactory, however, to be able to report 
that during the first three months of the current financial 
year the demand for Tredegar coal has been large, and 
that prices have been maintained at a more satisfactory 
level. Important contracts have been renewed at 
higher prices, and full work has been assured for some 
months to come. The output of coal during the 
past year was 889,556 tons, and the weight of coke pro- 
ven amounted to 69,496 tons. Further additions have 
been made to the rolling stock, and the number of wagons 
now running in the company’s traffic reduces the danger 
of stoppages at the colliery arising from temporary diffi- 
culties or delays in the shipment of coal. ee 
for the sinking of a new _ in the Rhymney Valley are 
being proceeded with. In furtherance of a policy fore- 
shadowed in their last report, the directors have taken 
steps to re-establish some of the former manufacturing 
industries at Tredegar, in addition to the intended re- 
lighting of two of the blast-furnaces referred to above, 
viz.: (1) The erection of another rail mill ; (2) the exten- 
sion and improvement of the existing foundry ; (3) the 
restarting on a more modern basis of the old brick works. 
They have also in contemplation the erection of machinery 
for the manufacture of boltsand nuts. The net profits on 
working account for the past year were 19,8201. 


Bristol Docks.—The Bristol Docks Committee, in view 
of the great development of Canadian traffic and the 
necessity of providing ample transit shed accommodation, 
has decided to recommend the town council to construct 
a granary on a mixed system of silos and floors, with a 
storage capacity of 75,000 quarters, at an estimated cost, 
including bands and elevators, of 40,0007. The traffic 
returns for the nine weeks ending the 3rd inst. show an 
increase of 3239/. in dues. 








MISCELLANEA. 
Ir has been officially stated in the House of Commons 
that 110,000. was the purchase money for the Brennan 
torpedo invention : no royalties are paid. 


The Petroleum Committee of the House of Commons 
is deferring its report until Sir Vivian Majendie has 
made experiments. It will be re-appointed next session. 


A memorial being arranged for the late Mr. Eddy, 
Chief Railway Commissioner for New South Wales, is to 
take the form of an orphanage for the children of railway 
employés. 

The scheme for an electric subway between Brompton 
and Piccadilly Cireus has been passed in Committee by 
the ce te of the Lords, so it now may be said to have be- 
come law. 


The Swedish Government have selected the Yarrow 
type of water-tube boiler for adoption in their most 
recent torpedo-boats, and have placed an order with the 
Poplar firm. 


Both Houses of Parliament have passed the London 
County Council Bill for a foot-passenger subway under 
the Thames, beginning near Brewhouse-lane, Greenwich, 
and terminating near the western boundary of the Island 
Gardens, Poplar. 


According to the quarterly report of Mr. James Deas, 
the Clyde Trust engineer, the total quantity dredged 
from the harbour during the three months amounted to 
475,138 cubic yards, compared with 540,328 cubic yards in 
the corresponding quarter of 1896. 


We are asked by the publisher of the Electrician to 
contradict a statement which been made to the effect that 
it is intended to discontinue the publication of ‘‘The 
Electrical Trades Directory and Handbook.” There is 
no intention to discontinue this most useful annual. 


The Society of Engineers visit Messrs. Easton, Ander- 
son, and Goolden’s works at Erith on Tuesday next, 
July 20. A steam launch, the Surrey Belle, has been 
specially engaged to convey the party to Erith and 
— The start from Westminster will be made at 
.30 p.m. 


Another has been added to the large number of six- 
penny monthly magazines. The new candidate—the 
Railway Magazine—appeals to a wide clientéle, for we 
are all travellers, and no one gets far beyond the boyish 
admiration of a locomotive. The new magazine is not 
technical, but much that is of professional interest is in- 
cluded. The publishing office is at 16, Serjeants’ Inn, 
Fleet-street, E.C. 


In the month of April the total shipment of bicycles 
from all points in the Uni States aggregated in value 
223,565., as against 66,7802. a year before. For the ten 
months ending April 30, the total exports reached the 
sum of 1,056,600/. More than half the shipments were to 
Great Britain and her colonies. In the week endin 
June 2 the shipments from New York alone reache 
the value of 26,5587. 


_The Canadian Pacific Railway Company’s mail steamer 
Empress of Japan has just made the fastest passage on 
record across the Pacific. She left Vancouver on June 26, 
and arrived at Hong Kong yesterday, after calling at Yoko- 
hama, Nagasaki, and Woosung, making the trip to Yoko- 
hama in 10 days and to Hong Kong in 17 days, including 
stops. The voyage was completed in five days less than 





schedule time, and an average speed was maintained of 
over 17 knots. 


The Berlin Exhibition last year was, it will be re- 
membered, the opposite of a financial success. At a meet- 
ing the other day the guarantors agreed to pay in 50 per 
cent. of the amounts guaranteed, and this will probably 
be the extent of their payments, the final settlement ee 
deferred by a number of small compensation cases stil 
pending. The president of the meeting consoled the 
guarantors by saying that matters were worse both at 
Buda-Pesth and Carve, where the full amount guaran- 
teed had to be paid. 


The Locomotives on Highways Bill has a fair chance of 
ming law. It deals with heavy traction engines, and 
while removing the vexatious nature of the present re- 
strictions, gives improved powers to local authorities. It 
was originally drawn on the recommendations of last 
year’s Select Committee, but was not drafted until this 
session was well advanced, and is in charge of Mr. 
Griffith Boscawen, who succeeded in getting it read a 
second time, just before Whitsuntide, as an unop’ 
measure. The BiJl has been before the Standing Com- 
mittee on Trade, and after a long discussion and some 
opposition was passed. 


_ The Burmeister and Wain Shipbuilding and Engineer- 
ing Company, of Copenhagen, whieh as was at the time 
mentioned in ENGINEERING, lost a large sum of money on 
their contract for the Imperial Russian yacht, the 
Standart, have now received a subsequent remittance 
from the Imperial Russian exchequer, in excess of the 
contracted price, of some 63,0007. The Standart was not 
originally intended for an Imperial yacht, and when the 
alteration in the specification was made the additional 
cost was fixed at some 45,0002. Subsequent alterations 
were made and additional payments agreed upon, but as 
already stated, the latter did not then step with the 
former. The payment of the above-mentioned sum has 
caused a rise of some 5 per cent. in the company’s shares. 


Some time ago a House of Commons Committee adjudi- 
cated upon three different schemes for constructing a line 
of railway which would give connection to Inverness over 
the West Highland Railway, in competition with the High- 
land line. The whole case was discussed in our columns 
at the time (see pages 433 and 477 of vol. lxiii.). The 
decision of the Committee was in favour of the Highland 
Railway, who were empowered to make this line, so that 
they could regulate their competition. This decision, 
however, had to be ratified by the House of Lords, who 
have now thrown out the scheme. No line will, there- 
fore, be made in the meantime, which means that next 
year we shall have the whole fight over again. This has 
at least the merit of giving many Highlanders another 
free trip to London. 


On Saturday, July 3, a large party of the members of 
the Institution of Junior Engineers availed themselves of 
Professor Ewing’s invitation to visit the engineering 
laboratory at Cambridge in connection with the univer- 
sity. Every preparation had evidently been made to 
render the occasion pleasant and interesting. All the 
apparatus was displayed in the various rooms; the engines, 
&c., were running; experiments were conducted on the 
testing machines, and on the elasticity and other in- 
struments. After the reception by Professor and Mrs. 
Ewing, the members were shown over the whole building. 
The laboratory was only opened in 1893, but the advan- 
tages offered are so greatly appreciated that last term the 
number of students attending was no less than 107. The 
teaching is carried on by the Professor and five demon- 
strators, with workshop instructors in carpentry, pattern- 
making, fitting, and forging. Lectures are given on the 
subjects of the Mechanical Sciences Tripos, viz., mathe- 
matics, mechanics, strength of materials, and theory of 
structures, principles of mechanism, heat and heat engines, 
applied electricity ; along with practical work in mechanics 
and elasticity, heat, surveying, drawing, and electricity. 
In the teaching of these subjects a variety of machines 
and apparatus are employed, most of which have been 


made in the university workshops. Professor Ewing, in | P 


showing them, invested his explanations with such 
interest, that at the conclusion of the inspection the 
visitors appeared quite reluctant to leave. For the kind 
reception which had been extended to them their acknow- 
ledgments were expressed by the chairman of the Insti- 
tution, r. Bloomfield Vorley. On leaving the 
laboratory special visits were made to Peterhouse, King’s, 
and Trinity Colleges, and also to the electric light station, 
where the engineer, Mr. John H. Barker, showed the 
members round. 


A trial has been made at the artillery range of Sir W. 
Armstrong, Whitworth, and Co., Silloth, on Friday, of 
the Sims-Dudley powder pneumatic gun, which is said 
to be the only gun in existence by which high explosives 
can be fired by the use of gunpowder. This weapon, 
which was manufactured by the Sims-Dudley Defence 
Company, of New York, is of 24 in. bore and weighs 
270 lb., or with carriage 500 Ib. Its length is 10 ft., and 
from the muzzle to the end of the carriage 12 ft. Air 
pressure reaching to 6000 Ib. to the square inch being 
produced by the explosion, no air-compressing plant is 
needed, and the gun is aself-contained, complete weapon. 
It consists of three tubes, arranged side by side on the 
same horizontal plane, the middle and longest tube being 
the main barrel some which the projectile is sent upon its 
journey. The other tubes are connected with each other 
and with the main tube. It is worked by two men, and 
the method of loading and firing being simple, six rounds 
may be fired per minute. The cylindrical projectile is 
of the same type as that used with a dynamite gun, and 
when charged weighs 11 lb. In the main body of the 
projectile is pl a4-lb. charge of explosive gelatine ; 





in the front end a 6-oz. charge of dry gun-cotton, and in 
the gun-cotton is a cylindrical case containing 30 grains 
of fulminating mercury. The ignition is effected by a 
mechanical fuse, and when the shell strikes the water or 
any other object a steel ball within it is driven forward, 
owing to the sudden retardation, and, striking one or 
more percussion caps, causes a detonation, which ignites 
a tube of slow-burning powder, and this communicates 
with the fulminating mercury and so explodes successively 
the gun-cotton and the main explosive in the shell. The 
trial on the 9th inst. was conducted in the presence of 
Lieutenant Moe, Ee the Norwegian Govern- 
ment (for whose benefit it had been arranged), and Mr. 
Smithson, from Sir W. G. Armstrong, Whitworth, and 
Co., and the spectators were much struck with the capa- 
bilities of the weapon. The a range at which the 
projectiles were thrown was about 1750 yards. The 
explosions were very great when the projectiles fell, and 
it was afterwards ascertained that they had made holes 
6 ft. to 8 ft. in diameter and 4 ft. deep in the soft, wet 
sand. The gun will be taken to France to be tried by 
the French Government, and afterwards, at the request 
= Sultan of Turkey, it will be tested in the Dar. 
anelles, 








Hamitton’s Exectric SigNaL Licut INDICATOR AND 
ALARM.—Messrs. Claud Hamilton, Limited, 137, Water- 
loo-street, G1: w, has introduced a signal light indicator 
for showing when electric masthead, side, and anchor 
lights are working. The lights are switched on from the 
indicator erected in that room or elsewhere, and should 
any light or the dynamo go out a bell rings, and the indi- 
cator shows the particular light that failed. A testing 
key is provided for ascertaining that the gear is in work- 
ing order. 





EXHIBITION OF NAVIGATIONAL INSTRUMENTS.—An ex- 
hibition of navigational instruments, &c., with particular 
reference to the progress made during the last 60 years, 
will be open at the Fishmongers’ Hall on August 4, 5, 
and 6,10a.m. to6p.m. It is intended to keep the Ex- 
hibition of Instruments open for three days, and entrance 
can be obtained on presentation of card. Catalogues will 
be ready a few days before the opening. The exhibition 
is arranged by the Shipmasters’ Society, and, by the kind 
permission of the Fishmongers’ Company, will be held at 
their hall, London Bridge. 





THE West YORKSHIRE CoaL TrapE. — The West 
Riding coal trade has shown during the past half-year an 
improvement so far as the tonnage sent to Hull is con- 
cerned. The total during June reached 229,632 tons, or 
an increase of 16,000 tons, while during the half-year 
1,179,088 tons were forwarded to Hull, an increase of 
144,624 tons. The quantity sent coastwise during the 
past half-year was 96,297 tons, of which 73,134 tons went 
to London. The exportation for the half-year amounted 
to 446,017 tons, of which North Russia, Sweden, and 
Norway took half. 





THE Lockx-Out In Denmark. —The lock-out within 
the Danish engineering world continues and is, in fact, 
spreading, the union of master smiths in Copenhagen 
having also declared a lock-out in order to hoy up the 
manufacturing engineers and the ironfounders. | The 
number of men out is now between 4000 and 5000, but a 
lock-out of this description naturally affects and impedes 
several other industrial branches. The original cause 
was a somewhat trivial one, and the lock-out 1s in reality 
a test of power between masters ‘and men. Public sym- 

thy is with the employers, who are likely to get the 

tter of this costly experiment. 





Our Coat AsroaD.—The exports of coal from the 
United Kingdom sustained a slight check in June, but 
for the first half of this year they showed a considerable 
In June the quantity sent abroad to foreign 
countries and British colonies was 3,082,214 tons, as com- 

red with 3,264,315 tons in June, 1896, and 2,976,871 tons 
in June, 1895, to which should be added 842,644 tons 
shipped in June for the use of steamers engaged in foreign 
trade. The corresponding shipments in June, 1896, were 
881,552 tons, and in June, 1895, 828,194 tons. The aggre- 
gate shipments of coal—the expression “coal” includin 
also coke, cinders, and patent fuel—from the Unit 
Kingdom in the first half of this year were 17,395,168 
tons, as compared with 16,594,637 tons in the corre- 
—- period of 1896, and 15,063,126 tons in 
the corresponding period of 1895. These totals are in- 
creased to 22,376,387 tons, 21,376,824 tons, and 19, 565,201 
tons respectively when account is taken of the 
shipped in the same periods for the use of steamers 
engaged in foreign trade. Our largest shipments of 
coal are made to France and Italy. France took 
2,748,172 tons in the first half of this year, as compared 
with 2,563,840 tons in the corresponding period of 1896, 
and 2,450,032 tons in the corresponding period of 1895 ; 
while Italy took 2,551,435 tons in the first half of 1897, 
as compared with 2,156,459 tons and 2,056,018 tons in the 
corresponding periods of 1896 and 1895 respectively. It 
will be seen that both the French and the Italian con- 
sumption of English coal is increasing. homage 4 is 
also a large importer of English coal, having taken 
2,033,064 tons in the first half of this year, as compared 
with 1,997,936 tons and 1,573,276 tons in the correspond- 
ing periods of 1896 and 1895 respectively. Our coal ex- 
ports increased this year to Sweden and Norway, Den- 
mark, Holland, Portugal, Spain, Turkey, Egypt, and 
a but they declined to Russia, Brazil, and British 

ndia, 
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THE DISPUTE IN THE ENGINEERING 
INDUSTRY. 


THE strike and consequent lock-out in the engi- 
neering trade is now in full swing, and although 
both sides, so far as we can judge, express them- 
selves confident it will soon be all over, there is 
some difficulty in accepting this optimistic view, 
because the agreement in opinion is arrived at by 
entirely different beliefs as to the facts that exist. 
The employers say the strike must rapidly collapse 
because the men have so weak a cause, and the 
men say the masters must give in because justice 
is on the side of labour. The unfortunate part of 
these industrial wars is that victory proves nothing 
as to right or wrong—although, when one comes 
to think of it, that is a defect common to most 
states of warfare. 

The statistics of this compound strike and _ lock- 
out dispute are very difficult to understand ; in 
fact, we have given up in despair the task of un- 
ravelling them. We are told on one hand that the 
quarrel will affect the engineering trade as a whole, 
and that 16,000 men are out of work, a number 
that will be increased to 20,000 by the end of the 
week. We understand, however, that the members 
of the Amalgamated Engineers’ Society amount to 
about 87,000 or more, and probably the other 
societies affiliated to the Amalgamated Engineers, 
so far as this strike is concerned, would swell the 
total to something not far from 100,000, possibly 
more. If, therefore, only 20,000 men are affected, 
what are the other 67,000 members of the Amalga- 
mated Engineers’ Society alone doing? Weshould 
imagine the figures require correction. No doubt 
there is a large number of society men in work. 
The railway works ; non-union shops in which so 
many society men are employed ; factories where 
the engineering branch is a subsidiary department ; 
and, of course, the firms who have conceded the 
eight hours ; all contribute their quota, but making 
allowance for every one of these, the total of men 
said to be affected, appears small. ’ 

The journal of the Amalgamated Engineers’ 
Society claimed last month that 95 firms in the 
London District had conceded the eight-hours day, 
and a further list of 65 firms is given. In addition 
to this, the names of some other firms have been 
added to the list. Many of these, however, are 
of small importance, and amongst those of standing 
are a great many in whose works engineering opera- 
tions must be a very minor consideration. One can 
easily understand that an important firm, employing 
a large number of hands and using steam power, 
would concede the eight-hours day to the mechanics 
engaged in keeping the engineering plant in going 
order, rather than throw the whole establishment 
out of gear. 

The determination of the employers to discharge 
men in batches of 25 per cent. of the total em- 
ployed, has led to the remainder of the men going 
on strike, so that in the shops affected, work of an 
engineering nature is practically at a standstill. 
The chief event of the past week has been the 
issuing of a manifesto to the public by the Amal- 
gamated Society of Engineers, and as it is desirable 
to put both sides of the question before our readers, 
we will give an abstract of this document. . The 
manifesto refers to the lock-out notices which were 
then to take effect on the following day, Tuesday, 
July 13, which, it says, would deal a heavy blow 
to the engineering trade and inflict untold suffering 
upon countless thousands of helpless labourers and 
their families. The indictment is a heavy one, 


but on whose head should it rest? The manifesto, 
however, is satisfied that the eight-hours move- 
ment will be advanced by the action of the em- 
ployers, and states that the economic possibility of 
the principle of an eight-hours day has long been 
theoretically established, many employers having 
put it into practice without loss to themselves. 





‘*Yet,” we are told, ‘‘there has lurked in the 
mind of the average man a fear of decreased out- 
put, foreign competition, and other bogies ;” upon 
which we would briefly comment that it is astonish- 
ing how often, in this world of averages, the 
average man is right. 

The manifesto goes on to ‘‘ briefly restate the 
case,” and we thus have the pith of all that can 
be said for the eight-hours day by the highest 
authority advocating the movement. For two years, 
we are told, trade has been improving, as have also 
been the conditions of labour, but the London en- 
gineer has not claimed higher wages. He has, how- 
ever, concentrated his attention upon a reduction 
of the working day, absolutely necessary owing to 
the peculiar geographical and residential conditions 
surrounding him. Nine hours in the workshop fre- 
quently mean 12 or 14 away from home. He has 
started work on an empty stomach, and left it with 
a sense of wrong rankling in his mind. The claim 
for an eight-hours day has been recognised by most 
of the employers as fair and reasonable; it has been 
conceded to about 7000 members of the society, 
and was in a fair way of being conceded to the 
others, but for the intervention of the Employers’ 
Federation. 

The manifesto further asks, ‘‘ Who will pay 
the cost of the change? ‘‘ Experience proves 
that neither capital, profit, nor loss of trade has 
hitherto borne it;” it will be met ‘‘ by fewer 
breaks in the day, more efficient work, and saving 
in gas, coal, lubricants, and other incidentals in the 
cost of production.” The list of wages paid in 
foreign countries, already published in the Times, 
is next alluded to, wherein it is said the amount 
earned is about one-half that received by British 
workmen. In this, the manifesto claims, the em- 
ployers have protested too much, as it must be 
obvious ‘‘ that if we have maintained our ground 
with a difference of 100 per cent., we are not likely 
to be affected by a change in regard to which it is 
a matter of opinion whether or not cost will be in- 
creased thereby.” The subsequent remarks are so 
important that we quote them verbatim : 

The foreign market in engines, machinery, and ships 
has been made in this country because we have outdone 
the foreigner in quickness and intensity of output, which 
are incompatible with long hours and low wages. In a 
word, Great Britain has conquered the world by rela- 
tively high wages and short hours, and, better still, by 
maintaining that standard can she alone preserve it. 
Invidious comparisons between what foreign workmen 
receive at foreign ports for different work and under 
different conditions to those which prevail here, will not 
avail the employers much. What they have got to get 
over is the fact that England’s hold in the waits market 
is not only absolutely, but relatively, greater than ever it 
was. In amount of labour per pound paid, or shillings 
per hour worked, employers hes are better served,:and 
ships such as the North German Lloyd’s, which can be 
built only in 20 and 22 months at Bremen and Hamburg, 
can be turned out by firms like Harland and Wolff in 
half the time, at the same price, and a better job made, 
because the hours are shorter, wages higher, and good 
organisation, which never accompanies low wages and 
long hours, is in force. 

Reference is next made to the eight-hours day 
being in force at the Thames Iron Works. ‘‘ The 
battleship Fuji has been a marked success. In 
point of workmanship, the ship in question was 
one of the best, if not the best, in the recent 
Naval Review at Spithead. She was built at the 
yard of the Thames Iron Works, which at this 
moment has orders on hand amounting to 
2,000,000/., where the eight hours has been in 
operation four years, and has resulted in placing 
the firm in a better position than ever before. It 
has been successful wherever it has been tried, and 
there is abundant proof that the fears of foreign 
competition are groundless.” The real object of the 
lock-out, we are told, is to crush the Amalgamated 
Society of Engineers, and that the Employers’ 
Federation is practically controlled by Armstrong’s, 
of Elswick, a firm which pays 15 to 17 per cent. 
dividend. ‘‘ For these men to talk of foreign 
competition is an insult to common sense.” The 
manifesto concludes with the following : 

It is for the public to decide whether these pseudo 
Napoleons of Newcastle are to ruthlessly dislocate the 
whole trade of the country with impunity, in the foolish 
endeavours to cripple the Amalgamated iety of Engi- 
neers, or whether, on the other hand, the workman is to 
be allowed quietly, peaceably, and calmly to work his 
way upward to increased leisure, fuller home life, and 
greater freedom, with the unfailing concomitants of 
mental, moral, and physical development, which are the 
true sources of a nation’s greatness. 

We have been compelled by the limitation of 
space to condense this manifesto, but it will be 
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evident to our readers that it is a most skilfully 
worded document, and whatever may be the issue 
of the struggle, the men must say they have been 
admirably served by their representatives. Pro- 
bably not much comment is needed at our hands upon 
the facts put forward. In regard to the ‘‘geographical 
position” of the London mechanic, he must indeed 
be unfortunate if—in any but very exceptional cases 
—he has to rise at 4 A.M. in order to be at work at 
six o'clock. Asa rule, engineering works of the Lon- 
don district are not situated in Cheapside or Mayfair, 
but rather in the outskirts, as in the case of Hum- 
phrys’, Thornycroft’s, or Yarrow’s, the three chief 
employers of engineering mechanics in the marine 
engineering trade. We venture to assert that, with 
few exceptions, the employés of these firms have 
no further to travel from works to home than those 
employed in the engineering works of Manchester, 
Liverpool, Glasgow, or Newcastle—cities which, 
after all, are not entirely composed of workmen’s 
dwellings. 

‘*The workman asks the same wage for eight 
hours as he has been getting for nine, because he 
knows that it will be met by fewer breaks in the 
day, more efficient work, and saving in gas, coal, 
lubricants, and other incidentals to the cost of 
production.” In regard to fewer breaks, the eight- 
hours advocate has a strong argument. Un- 
doubtedly much time is lost at breaks, but the 
question may arise whether, if work began at eight, 
there would not be before long a generally recog- 
nised, if unofticial, break midway between break- 
fast and dinner for a snack of bread-and-cheese. 
The morning spell would be longer than any yet 
worked. As to ‘‘coal, lubricants, and other inci- 
dentals,” we have only to carry this argument to 
its legitimate conclusion to imagine the manufac- 
turer shutting his works altogether, and making 
his profits out of the saving in coal, lubricants, and 
other incidentals. We regret we cannot agree 
with the manifesto that the economic possibility 
of the eight-hours day has long been theoretic- 
ally established, though there is doubtless truth 
in the fact that many employers have put it into 
practice without loss to themselves. The expres- 
sion ‘‘ theoretically established” creates a difficulty. 
We do not see how propositions of this nature can 
be established on abstract principles. It is only 
hard practice extending over a considerable period 
of time that can absolutely settle the question. 
We have, however, some practical data obtained 
from the shops where the eight hours has been in- 
troduced. Now it is always dangerous to draw 
general conclusions from particular instances, but in 
the present case it is especially so. The shorter day 
has been conceded by a few employers, and so far as 
our recollection goes the step has in no case been 
regretted. The number of men working eight 
hours form a small minority of the whole. Naturally 
they are the pick of the trade, for where additional 
advantages are offered the best men will go, and 
doubtless certain employers have shown a shrewd 
selfishness in thus getting a start of their com- 
petitors. If all engineering establishments were on 
the eight-hours system, the condition of affairs would 
revert to that normal to the past. 

A pleasant prospect held out by the disciples of 
the new movement is the gratitude of the men 
for the concession made to them. Mr. Arnold 
Hills, in yesterday’s Times, speaks of the ‘‘in- 
creased harmony and goodwill resulting from the 
appreciated effort to make all the conditions of 
work as easy and agreeable as possible.” That is 
very true, so long as the concession is excep- 
tional or even new, but we fear that the nine hours 
pay for eight hours work would be looked on as 
no more than actual right very soon after it 
became general; and very rightly so. Perhaps, 
however, Mr. Hills himself supplies the most tell- 
ing argument against the system he so con- 
sistently and unselfishly advocates, for, if we read 
his letter aright, he cannot compete for Admiralty 
orders on a profit-making basis unless the terms 
of payment are made especially favourable to him. 

After all that can be said, foreign competition is 
atthe root of this matter. The manifesto says the 
employers have protested too much in publishing 
a list of wages (it appeared in the Times originally, 
we reproduce it on another page) with a difference 
of 100 per cent. in favour of the foreign employer. 
Now 100 per cent. is an extreme case, but the 
question the British mechanic would be wise to ask 
himself is whether he can in eight hours and at the 
present rates of pay produce as much per unit of 
wages as the North German, the Belgian, the 





Frenchman, or the mechanic of other Continental 
nations. If he can, he is economically justified in 
his demand, and in going on strike for it if he cannot 
obtain it otherwise; for, as we have before said, a 
mechanic who works eight hours conscientiously 
has done his duty as a member of the community, 
considering the present state of labour-saving ap- 
pliances and the facility the factory system gives for 
the production of the necessaries of civilisation. 
That, however, is not the practical] issue. In order 
to exist, Great Britain must manufacture and ex- 
port, and if the Continental manufacturer is able 
to offer better terms than we can, it will not be 
a question whether the British mechanic shall work 
eight hours or nine hours, but whether he can get 
any work atall. It is no good depending only on 
the past to decide this question. We may draw 
inferences from the past to formulate future proba- 
bilities, but because we have had a monopoly of 
manufacturing industry in many branches during 
late years does not argue that we shall keep it for 
all time. 

It is a pleasant feature about this strike and lock- 
out, so far as it has gone, that so little malice or ill- 
will is shown between the employers and the men. 
Remembering the bitter things that have been 
said during past labour disputes, this argues well 
for a speedy settlement of the trouble. We have 
had an opportunity of conversing with some of the 
leaders of the movement, and also with several of 
the average workmen, and it has been a real 
pleasure to come in contact with these vigorous, if 
imperfectly informed, minds. In some of the 
London engineering works one meets with what 
may be described as the aristocracy of the engineer- 
ing operatives. They are largely north-country- 
men, Scots and Northumbrians, though many are 
London born, and a few come from the extreme 
west. 

In the two torpedo-boat building establishments 
the superiority of the men is especially marked, 
the work done being of the highest class. We 
happened to be at Messrs. Yarrow’s yard on Tues- 
day last when the men came out on strike, and can 
bear testimony to the great regret expressed by the 
crowd of workmen at the extreme measure that 
had been forced upon them, although they ap- 
peared fully convinced of the possibility of their 
demands being granted with equity. No doubt 
this is, to some extent, an exceptional case, for the 
Poplar yard has always been looked on as an 
exceptionally happy establishment for the work- 
man, and consequently has attracted the élite of 
the trade. So far as our observation has gone, 
however, the same spirit prevails throughout, and 
it is sincerely to be hoped it may continue to 
the end. 


RAILWAYS IN CHINA. 


Or all the openings for foreign enterprise in 
China, probably the construction of railways offers 
the best prospects for foreign investors and con- 
structors. The field is immense, and the returns 
ought to be large if the work be carried out under 
proper conditions. As we have more than once 
pointed out, if the Chinese Government would only 
look at the subject from a national, or even from a 
business, point of view, the industrial development 
of the country would be advanced at a very rapid 
rate. The latest information is not of a very 
promising kind, as the country seems to be in a fair 
way to become a happy hunting-ground for the 
Western loanmonger, company promoter, and rail- 
way contractor; who unfortunately very often 
descends to the low morals which prevail among 
Chinese officials, and tries to attain his object by a 
liberal use of that ‘‘ palm oil” which forms so 
essential a feature in the working of the Chinese 
Government machinery. It is a recognised fact 
that ofticials of all grades have generally purchased 
their positions by fleecing the people, and sharing 
the spoil with their superior officers until they are 
able to displace them. So far as we can gather, the 
arrangements which are being made for the con- 
struction of railways in China will afford another 
very fruitful channel for conveying some of the 
product of the work of the people into the pockets 
of the functionaries of the Government. 

The Peking correspondent of the Times has 
telegraphed information, which will not be read 
without some misgivings by all who have taken any 
interest in the subject of railway development in 
China, to the effect that the Chinese Government 
has definitely concluded the contract with a Belgian 








syndicate for the construction of the Hankow 
Railway. This railway alone is some 700 miles in 
length, but the syndicate is said to have obtained 
a concession giving it the sole right to construct 
trunk lines of a total length of 2000 miles. The 
present director of railways is Sheng Ta-jen, who 
makes no attempt to conceal his anti-British leanings ; 
and being a man of considerable influence he is 
able to obtain a good deal of his own way. He was 
formerly a subordinate and protégé of Li Hung 
Chang, but he has not hesitated to take advantage 
of the latter’s misfortunes, and he is now his most 
formidable rival. He now controls the telegraphs 
established by his patron, and the iron works in 
which the latter sunk a large private fortune ; and 
at the same time he has great influence in all the 
shipping enterprise in Chinese hands, as well as in 
the recently established Imperial Bank. He has 
now been able to add to these the management of 
the Chinese railways, 'and the negotiation of ex- 
tensive schemes for building new ones: so that he 
has abundant opportunities for practising those 
arts for which Chinese officials are so much 
distinguished. 

Whether the financial arrangements connected 
with the Belgian contract will be successful is, 
however, a very different matter, for they depend 
entirely on the amount of confidence which they 
can command among foreign and Chinese investors, 
When we mention that the Russo-Chinese Bank has 
been appointed to act as the bank of the Hankow 
Railway, we obtain a glimpse of some of the forces 
which are behind the contract. Moreover, Sheng 
undertakes to raise 2,000,000/. of the money re- 
quired but it is well known that he has estranged 
the confidence of the wealthy Chinese merchants of 
Hong-Kong and Canton, who might have been the 
most promising contributors, so that it is extremely 
doubtful if the railway will be completed in 1903, 
the date mentioned in the contract. Especially is 
this the case when we find it stated that complete 
control is vested in Chinese hands. Although the 
Imperial Customs, under the management of Sir 
Robert Hart, has been most successful, still it is 
well known that the mandarins do not like the 
arrangement, and have frequently declared that 
they would rather do without railways altogether 
than allow Europeans to erect another stronghold 
inside the Empire. If they were placing them 
under a strong and competent foreign manage- 
ment, they would be able to raise all the money 
which they required with great ease, and at 
a very moderate rate of interest ; but as it is 
quite evident that railways under Chinese con- 
trol offer in themselves very slender security to 
investors, it is probable that considerable difficulty 
may be experienced in finding themoney. Moreover, 
the loan will not enjoy the Imperial guarantee for 
its service, whatever that may be worth. We 
indeed require to study the political game which is 
being played in China to understand the true 
meaning of the Belgian syndicate, which we may 
take for granted has a strong family likeness to 
other syndicates which have recently come before 
the public. While it is nominally Belgian, it is 
supported both by France and Russia. Indeed it 
almost looks as if, for financial purposes, Russia had 
annexed France ; and we may rest assured that the 
financial relations which are being created between 
these two nations are the real grounds for the ap- 
parent political friendship. The French peasants 
find an outlet for their savings in the industrial 
developments which are undertaken by Russia, or 
which are under its patronage. That being s0, 
probably the money for the Hankow Railway will be 
forthcoming, notwithstanding the shaky security ; 
but it would not surprise us if in a few years there 
is a financial disaster far more widespread than 
that of Panama. The British, American, and 
German Ministers have protested against those 
parts of the Chino-Belgian agreement which infringe 
the principle of the ‘‘ most-favoured-nation ” treat- 
ment, and no doubt the terms of the concession 
will be brought into form with treaty requirements ; 
but the fact will nevertheless remain, that should 
the work ever be carried out its success will not 
depend on its financial merits, but because of the 
free use of political influence. 

It is impossible not to admire the adroitness of 
Russian diplomacy, whatever we may think of its 
morality. This has been especially true in the Far 
East. It has gained an influence in China and 
Korea, for which Japan spent both treasure and 
blood. It followed up the advantages it gained 
after the Chino-Japan war by obtaining permission 











Juty 16, 1897.] 


ENGINEERING. 





83 








to carry the Trans-Siberian Railway through 
Manchuria, by guaranteeing the 16,000,000/. loan, 
and by establishing the Chinese bank—all, of course, 
with French financial help. And we may assume 
that the Belgian syndicate for the construction of 
the Hankow Railway is merely the nominee of 
Russia—a convenient cloak under which to carry 
out great plans of wide-reaching importance. It is 
certain, however, that in a very short time the 
Chinese will discover that they have made a mis- 
take in trusting so exclusively to Russia, both for 
financial and political support ; and that by doing 
so they have not only cut themselves oft from a 
supply of cheap money for carrying on their indus- 
trial operations, but also in great part from the 
intellectual assistance which is so necessary to make 
these operations successful. 








SHIPBUILDING STATISTICS. 

Lioyp’s Recistry have issued this week their 
quarterly shipbuilding statistical return, and it may 
be said at the outset that it shows great activity in 
trade: prosperity is quite another word. This 
point ought, especially at the present time, to be 
taken into account. There is more tonnage now 
under construction than for along time, but the 
prices ruling are very low. One evidence is found 
in the fact that during the past few days the Ad- 
miralty have placed a contract for a battleship, 
with the most modern equipment, and taking the 
hull and machinery separate from the armour and 
armament, we find that the price is about 5 per 
cent. less than that paid a year ago, notwithstand- 
ing increased costs of material and labour ; and 10 
per cent. under the price paid two or three years 
ago. Again, we heard quite recently of a second- 
class passenger ship being accepted by a well-known 
firm for 15 per cent. less than other firms, equally 
well situated, were willing to take, while the 
builder agreed further to receive his first instalment, 
50 per cent. only, after the ship was delivered. A 
bill was to be given for the remaining half of the 
price, payable only in a year’s time, perhaps later. 
Such facts might be multiplied ; but those given 
suffice to show the keenness of competition, and 
that the present volume of trade should not be 
accepted as evidence either of prosperity or of good 
prices being paid for work. 

It is nevertheless pleasant to know that there is 
work for such a large amount of labour. The 
vessels under construction make up a total of 
871,661 tons, the measurement of 435 vessels, and 
these are practically all steamers, which number 
396 and total 859,283 tons. It follows, therefore, 
that marine engineers also have plenty of work on 
hand. This is the highest total since 1889, and 
exceeds the aggregate three months ago by 43,000 
tons, while the total in January was 87,000 tons 
less ; but at the latter time there were more vessels 
newly laid down. Even in this respect, however, 
the present condition of affairs is satisfactory, for 
steamers of 316,530 tons and sailing ships of 3646 
tons have been laid down during the past quarter ; 
the remaining tonnage—550,000 tons—is in a more 
or less advanced state. Indeed, the returns, care- 
fully analysed, show that there are 250,000 tons of 
shipping on which from three to five months pro- 
gress has been made, and of the remainder 300,000 
tons is almost completed. 

Again, there has been an accession to the amount 
of warship work on hand for foreign Governments, 
Japan having placed orders for two or three battle- 
ships since the year began; but for these our 
firms have had to compete with the builders in 
America and on the Continent. There are now 46 
vessels, of 129,375 tons, building in private yards 
for our own Navy, which constitutes the large pro- 
portion of 12} per cent. of the work under order. 
In addition there are 33 vessels of 84,800 tons for 
foreign navies. In the combined total of 214,175 
tons Lloyd’s include every ship until she undergoes 
her steam trials, so that amongst the number are 
several which are practically completed. The total, 
too, is less by 33,000 tons than it was at the begin- 
ning of the year ; but withal there is the outstand- 
ing fact that in the books of the builders through- 
out the kingdom there is shipping in course of 
construction aggregating 1,085,836 tons. So great 
are the facilities of production, however, that, 
excepting the larger warships, the whole of this 
tonnage could be concluded by the end of the year. 
We have, for instance, launched since January 
490,000 tons of merchant shipping, equal to more 
than one-half the tonnage now under construction. 





Thus, let the condition be ever so rosy, the pro- 
cess of booking orders must always be continuous, 
and the slightest suggestion of labour troubles in- 
variably checks orders. 

It is interesting further to note the condition 
of affairs in the respective districts as compared 
with that six months and a year ago. Belfast is 
exceptionally well provided with work. Their 
total is 148,322 tons; and as only 20 steamers are 
building, the average size is 74,000 tons. Eighteen 
months ago the total was only 95,737 tons, and 
it has since continued to increase steadily. At 
Glasgow the condition can only be described 
as normally good. There are 91 steamers of 
182,090 tons building, 6400 tons more than in 
January, and 1700 tons more than a year ago. At 
Greenock also there is continued activity; two 
years ago they had 85,902 tons, and now it is 
86,645 tons ; the number of ships is greater, 43 
against 34. In the period intervening the total was 
as far down as 70,000 tons. At Newcastle the 
merchant vessels building number 64, and the 
tonnage is 127,809 tons, whereas a year ago they 
had 60 vessels of 160,904 tons. In fact, the total 
now is as low as it has been for some time. At 
Sunderland, however, it has almost reached its 
highest point, 48 vessels of 144,835 tons. Since 
June, 1895, it has increased from 95,041 tons. At 
Middlesbrough, also, the condition is improved, 
the tonnage of the 30 vessels building being 76,637 
tons, or 20,000 tons more than a year ago. At 
Hartlepool there is an increase, but two years ago 
the total was 46,790 tons, now it is 47,293 tons, the 
latter being 10,000 tons better than at the beginning 
of the year. It will thus be seen that the activity 
is widely spread, although Newcastle seems not to 
have participated. Again, if we except the case of 
Belfast, the vessels on an average seem to be rather 
smaller than in some previous years. 








RAPID TELEGRAPHY. 
A NEW system of rapid telegraphy, which is 


worthy of notice from its originality, has been | 


invented by Mr. J. Harris Rogers, of Maryland, 
sometime pupil of Professor Henry, and is 
described in the Electrical World of June 26. 
It is of that class which depend on the syn- 
chronous rotation of two instruments, one at the 
transmitting and the other at the receiving end, 
and it is principally in the means for obtaining 
synchronism that the interest of the apparatus lies. 
The method is so beautifully simple that it is 
difficult to understand why it has not been devised 
before. At each station there is a wheel rotated 
by some source of mechanical power ; that at the 
transmitting end is set to some convenient speed, 
while that at the receiving end shows by a visible 
sign to the operator when it is getting out of syn- 
chronism, and is then adjusted byhim. By means 
of a brush, at the transmitting end, passing over 
an insulating disc, with one metal segment in it 
connected through a battery to earth, a current 
is sent into the line once in each revolution of the 
wheel, and this current is used for synchronising. 
At the receiving end this current goes through a 
relay to earth, actuating the armature. The back 
contact of the relay, each time it is closed, sends a 
current through the primary of an induction coil. 
The secondary of this coil is joined up by brushes 
and collecting rings to a spark gap at the periphery 
of the rotating wheel, and consequently every time 
the circuit is completed at the transmitting end, a 
spark appears at the edge of the wheel at the re- 
ceiving end. Evidently if the two wheels are run- 
ning at the same rate of revolution, the spark will 
appear at the same spot, say at the highest point 
in the revolution. If the second wheel is lagging 
slightly in relation to the first, the spark will appear 
before the wheel has completed its revolution, and 
will appear to be travelling round in the opposite 
direction to the wheel. On the contrary, if the re- 
ceiving wheel is gaining on its fellow, the spark 
will appear to travel round it in the opposite 
direction. Usually the wheel is set to go slightly 
too fast, and is adjusted by the operator brak- 
ing it by his thumb, and itis said there is no 
difficulty in gaining perfect synchronism by an 
automatic action of the muscles which makes no 
demand on the attention. 

Having thus shown how the two wheels are kept 
in synchronism, it remains to describe the method 
of signalling. The message is first punched on a 
paper tape by an instrument resembling a type- 
writer in general appearance. This instrument 





punches holes in the tape, there being sufficient 
width in the tape to provide for ten different posi- 
tions of holes. At the receiving end there is 
another typewriter having ten types only. No 
one of these is a perfect letter, but each is a 
short straight line, either vertical, or horizontal, 
or inclined in some direction at an angle of about 
45 deg. By combinations of these lines it is pos- 
sible to make any letter of the alphabet, but, of 
course, some of them have a quaint appearance, 
owing to the want of curves. Nevertheless, they 
are perfectly legible, and the message is typed out 
in column ready for delivery to the consignee with- 
out translation out of Morse or other code signs. 

Our readers will already have guessed the method 
of transmission. The perforated tape is fed over 
a metal drum connected through a battery to 
earth. On the tape there rest ten styles, each corre- 
sponding to one of the ten possible positions of 
holes in the tape. These styles are connected re- 
spectively to ten metal segments on a stationary 
insulating disc besides the rotating wheel. When 
a hole occurs in the tape at the point at which it 
is in contact with the metal drum, the correspond- 
ing segment is put in contact with the battery and 
earth through its style. A brush carried by the 
rotating wheel thens weeps over the segment, and 
an impulse is sent along the line to the relay 
at the receiving end. The front contact of this 
relay, of which the back contact operates the 
synchronising device, is connected to a brush 
carried by the rotating wheel. At the moment the 
signal is received the brush is in contact with the 
corresponding segment, of ten segments, arranged 
around a stationary disc, and a local current goes 
through it to an electro-magnet in the receiving 
typewriter. In this instrument all the type are 
centred under the platen, and can strike the paper 
by a movement of 3; in. The same current feeds 
the paper along, and returns it at the end of a line. 
The machines, as at present arranged, use a battery 
current for the main line, a storage cell for the 
induction coil, and the 110-volt direct current for 
the printer, polar relay, and carriage magnet. It 
is said that 200 words a minute can be sent over 
40 miles of poorly insulated No. 12 iron wire, with 
unsoldered joints and ground return. 








AIDS TO JAPANESE INDUSTRY AND 
COMMERCE. 

SomE time ago (ENGINEERING, April 23, 1897, 
page 552) wedirected attention to the United States 
National Association of Manufacturers, which had 
been formed for the purpose of collecting informa- 
tion regarding the conditions which affect trade and 
industry both at home and abroad, and we directed 
special attention to the arrangements which had 
been made with regard to the Far East. We ex- 
pressed the wish that Britain should take steps to 
collect, in a more systematic manner than at 
present, full information regarding all the condi- 
tions of the problems involved, and indicated that 
the organisation which had been started by the 
American manufacturers might be useful in indica- 
ting the arrangements which are necessary in order 
that we may keep our place in the industrial race 
in the Far East. 

We have from time to time mentioned some of 
the arrangements made by the Japanese for the 
extension of their trade and industry, but their 
activity in this direction is so great and so varied 
that it is difficult to keep abreast of all their efforts. 
We will now briefly note a few of the most recent 
developments. Among these, probably the most 
important is the institution of the High Council 
on Industry and Commerce. This Council was 
suggested a good many years ago when a separate 
Government Department was instituted for agri- 
culture, commerce, and industry, as it was felt that 
as these developed it was desirable that there 
should be committees appointed from among the 
people, in order to ascertain their opinions on these 
affairs, and thus, by combined deliberation on the 
part of the Government and the public, tofreach de- 
finite conclusions on important topics both at home 
and abroad. Circumstances, however, prevented 
the idea from being carried into practice until quite 
recently, and the establishment of the present 
Industrial and Commercial Council must be con- 
sidered an embodiment of that original idea, and 
consequently indicative of the progress of industrial 
and commercial affairs in Japan. .At the first 
conference of the Council the Minister for Foreign 
Affairs dwelt on the importance of industry and 
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commerce in the economy of a nation, and showed 
how the expansion of each country’s foreign com- 
merce is absolutely necessary for maintaining the 
balance of power among nations and preserving 
peace in the world. Persuaded of the truth of 
these things, he said that, so long as he continued 
to preside at the Foreign Office, he would not fail 
to pay the closest attention to all matters bearing 
on the expansion of Japan’s foreign trade, the 
balance between exports and imports, and the 
enforcement of the revised treaties. The Foreign 
Office would resolutely pursue a fixed policy in the 
discharge of its functions, and he was desirous that 
his hearers should keep these various points in 
view and apply themselves energetically to the 
development of business. 

The subjects discussed at the conference showed 
that the Japanese take no narrow view of the 
problems of industry andcommerce. They are, for 
instance, keeping an eye on the possibilities of China, 
and mean to make themselves acquainted both with 
its requirements and its resources. They propose 
to despatch experts to make surveys of the routes 
leading inland from the Yangtse-Kiang, which runs 
through the most prosperous district of China. 
Shanghai is situated near its mouth, while five 
inland ports already opened for foreign commerce, 
and two others newly opened in virtue of the 
Shimonoseki Treaty, lie along the banks. Between 
the mouthand Ichang several companies, established 
by either natives or foreigners, are engaged in 
various businesses, and steamers ply up and down 
the river. From Ichang to Chung-King, however, 
a steam service is not yet established, though, in 
virtue of the same treaty, Japan is entitled to open 
a service. The business offering must prove very 
profitable, and though natural as well as artificial 
obstacles exist, they need not prove deterrent, and 
tothe removal of these the Japanese mean to set 
themselves. The question of banking facilities and 
the establishment of bonded warehouses, subject 
to the control of the customs, are to be fully dis- 
cussed by the Council. If these warehouses issue 
to owners of goods warehouse receipts which, if 
necessary, can be used for raising money, the 
arrangement could not fail to be highly beneficial 
to foreign trade. 

The consideration of the best methods of expand- 
ing the markets for staples of exports is to forma 
very important function of the Council. It is 
recognised by the Japanese themselves that very 
often when access is obtained to a new market, 
it is soon closed against Japanese goods. This is 
generally traceable to the sale of shoddy goods at 
high prices, or to the fact that consumers are not 
well informed about the real worth and cost of 
Japanese goods. To correct those defects, it seems 
desirable to exhibit samples of Japanese commodi- 
ties free of charge at Japanese consulates, public 
or private museums, chambers of commerce, and 
trustworthy stores kept by Japanese or aliens, and 
to make the places of exhibition serve for the 
direct purchase of Japanese goods by foreigners. 
Japanese consuls abroad are required to report 
constantly on the conditions of the markets and so 
forth, and these reports afford no small benefit to 
Japanese merchants and producers ; but in view 
of the steady progress of Japan’s foreign trade, 
more prompt and perfect means of providing intel- 
ligence are deemed necessary. The problems of 
labour are also to be considered by the Council, for 
these are beginning to appear in Japan in all their 
intensity. It is, therefore, advisable at this junc- 
ture to devise means for maintaining cordial rela- 
tions between employers and employed, and to 
preserve the proper balance between labour and 
capital, to the end that the interests of the two classes 
may be permanently preserved and the creation of 
troubles may be provided against. The rapid 
growth of ‘‘ trusts” in Japan to which we recently 
referred (ENGINEERING, page 551 of our last volume), 
tendsto make the problems of ‘abour more and more 
complex and their solution more and more difficult. 

One of the most useful aids so Japanese industry 
and commerce has been the establishment of 
museums for the exhibition of the works of native 
and foreign producers; these thus serve as 
means of fostering and developing the home trade 
and improving the various branches of industry. 
That of Osaka seems to be the most complete ; and 
as the town is rapidly becoming an important in- 
dustrial centre, the museum is a most useful means 
of education. It consists of the following sections : 
(a) the section of exports; (6) the section of imports ; 
(c) the section of domestic produce and manufac- 








tures. In each section the samples are arranged to 
illustrate the processes of manufacture, and 
explanatory cards are attached to them giving 
details regarding them, and arrangements are made 
whereby that may be supplemented by experts. 
The institution has a library containing works of 
reference on industry and commerce which the 
visitors may consult, and it is kept up to date with 
works on the following subjects: Reports, statis- 
tics, &c. relating to commerce and industry ; the 
customs tariffs, &c., of the principal commercial 
nations ; trade marks and patents; the latest pub- 
lications relating to commerce and industry ; maps, 
charts and atlases; catalogues of commercial and 
industrial museums abroad; home and foreign 
newspapers and periodicals of commerce and 
industry. There is attached to the institution a 
laboratory for making chemical analysis of chemicals, 
minerals, &c. The laboratory is also intended to 
provide manufacturers of Osaka with an institution 
where they can make inquiries on chemical subjects, 
and thus promote the industrial interests of the 
city. This enterprise on the part of Japan has not 
only attracted the attention of the consuls of the 
various foreign nations, but has been very generally 
recognised as a decided step in advance in the 
commercial progress of the Empire of the Far East. 
A writer in the Monde Economique, of April 24 
last, in an article fully describing the aims and 
objects of the museum, says: ‘‘ While we are still 
asking when we shall have a trade intelligence 
centre, worthy of a nation like France, young Japan 
has opened her commercial museum at Osaka;” and 
again, with reference to the use that other nations 
may make of the establishment at Osaka: ‘‘If we 
had a little of that practical spirit, of that spirit of 
co-operation in which the merchants of Germany 
band themselves together to send out common 
representatives all over the world, we should not be 
long in taking a prominent place in this museum. 
It would not be necessary for each house of 
business to send out a special agent—that would 
be a bad plan, because too costly. French mer- 
chants desirous of trading with Japan should come 
to some understanding to entrust to one single 
representative the task of representing them in that 
country, and of conveying to buyers there all infor- 
mation as to the articles exported.” Of course, this 
advice applies with equal force to British merchants. 

We have, from time to time, mentioned the 
industrial legislation which had been passed in 
Japan, some of which had been beneficial and some 
the reverse, but the mere enumeration of the 
measures would in itself require a special article. 
We have also described the educational arrange- 
ments which have been made in Japan for the 
training of those who are engaged in trade and 
industry, and which have proved such powerful 
factors in the commercial and industrial develop- 
ment of the country. When we make a survey of 
all the conditions which have produced the changes 
which have taken place in Japan during the last 
quarter of a century, we see at once that they have 
not been brought about by chance, but by a careful 
study of all the aspects of the problems involved, 
and a steady determination to attain the objects in 
view. 





THE BRUSSELS INTERNATIONAL 
EXHIBITION. 
Mr. R. W. Briackwett’s ExuHieir. 
(Concluded from page 30.) 

In connection with electric traction upon the 
trolley car system, which forms the principal feature 
of Mr. Blackwell’s exhibit, the distinguishing 
characteristic of the system isthe method by which 
the current is collected from the mains and trans- 
mitted to the motors on the truck. We may re- 
mind our readers that over the centre of the track 
the main or trolley line is stretched, being sup- 
ported on decorative steel poles, to which we re- 
ferred in our last article, and the current is taken 
from this wire by a gun-metal pulley or ‘‘ trolley” 
forming the upper termination of a tapered steel 
pole, which holds the trolley wheel up against the 
trolley wire by means of springs at its base. In 
Mr. Blackwell’s exhibit will be found a number of 
specimens of various forms of these trolley poles, 
some of which—developed from necessities exhibit- 
ing themselves in the course of practice—are of 
very ingenious design. 

In America the custom of carrying passengers 
on the roof is practically unknown, so that in 











adapting the trolley system to English lines 
where roof-seat cars are nearly universal, it became 
necessary to modify the apparatus for collecting the 
current, for it is obvious that a trolley-pole hinged 
on the roof would be altogether inapplicable and 
fraught with danger to the outside passengers. To 
meet this Mr. Philip Dawson designed the roof- 
seat swivelling car trolley pole, which we illustrate 
in Fig. 8. 

The vertical standard which supports this trolley 
pole is of such a height as to place it out of the way 
and out of the reach of passengers on the roof. The 
springs for keeping the trolley wheel up to its work 
are encased in a cast-iron box at the top of the 
vertical standard, whereby the springs and connec- 
tions are protected from the weather. This case 


_ Trolley Wire 











revolves on ball bearings, so that the trolley pole 
and wheel may easily follow the trolley wire at any 
angle with the line of route. The trolley pole isa 
conical steel tube, heavily insulated throughout its 
entire length, and the trolley head is so constructed 
that the danger of its catching in the span wire or 
brackets, should the trolley wheel jump the wire, 
is entirely prevented. 

The current is transmitted from the trolley wheel 
to the standard by a highly insulated cable pass- 
ing through its axis, and a well-insulated connec- 
tion box is provided in the standard to which the 
motor leads are connected, and the connections are 
so made that the trolley pole can be rotated re- 
peatedly in the same direction without any danger 
of the conductor being twisted off. 

The tension on the springs can be instantly re- 
leased whenever desired, and can be regulated at 
will. It is quite easy, with this trolley pole, to 
work a tram-line when the trolley wire is 8 ft. or 
10 ft. distant horizontally from the side of the car. 
It instantly follows every variation of the trolley 
wire from the line of the track, and in many cases it 
renders the use of span wires unnecessary. This 
trolley pole has been adopted in the lines sup- 
plied by Mr. Blackwell at Brighton, Bristol, 
Clontarf, Coventry, Dover, Dublin, Guernsey, the 
Isle of Man, and Leeds. 

Mr. Blackwell has recently introduced a still 
further improvement in trolleys, by making the 
trolley head of a spherical form, having nothing 
to project, so as still more effectually to prevent 
any part of the head from catching anything con- 
nected with the trolley wire or its supports, should 
by any accident the wheel be thrown off the wire. 

Another portion of Mr. Blackwell’s exhibit 
illustrates devices fer protecting the electrical con- 
nections and motors from injury from lightning, of 
which the most prominent isthe ‘‘ Ajax ” lightning 
arrester. This apparatus consists of a vertical frame 
across which are stretched horizontally a succession 
of fuses so constructed that they are automati- 
cally brought into action by the current as each 
fuse is burnt up in turn. Each fuse consists of 
two pieces of fine brass wire, 3 in. long, laid side 
by side so as to overlap about an inch and being 
separated by only a single layer of fine silk, the 
wires so separated being about two-thousandths of 
an inch apart. The whole series of fuses are in 
metallic connection at one end with a vertical metal 
strip,and their opposite ends are brought very close 
to but without touching a similar vertical strip of 
U-shaped cross-section. Connection is made across 
the gap so formed by a little carbon ball which rests 
between the fore end of the uppermost fuse and the 
grooved metal strip. It will thus be seen that it 
is only the top fuse of the series that is in circuit 
with the terminals, and can be operated by a light- 
ning discharge; if, however, a discharge takes 
place of sufficient severity to destroy the fuse the 
wires are vaporised and the carbon ball drops on to 
the end of the next fuse, putting it into connection 
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with the terminals, and if that fuse be destroyed 
the third is thrown into circuit by the same process, 
and so on until all the fuses have been destroyed. 

The ‘‘ Ajax” arresters are furnished with choke 
coils of various capacities inserted in the main cir- 
cuit, so as to divert the lightning discharge through 
the arrester to the earth. In central generating 
stations the coils are large, and can be fixed at the 
back of the main switchboard, or in any other place 
more convenient for inspection, whereas for fixed 
motors a 100-ampere coil and arrester are used, and 
these are mounted together on a slab of marble. 
Arresters for motor cars are generally placed under 
the seats of the car, and are inclosed in an iron box 
lined with asbestos fibre to protect it from dust and 
from injury. 

Mr. Blackwell shows a number of various appli- 
ances for use in electric traction, including numerous 
chilled iron car-wheels, among which are those de- 
vised by Mr. Lobdell. ‘To illustrate the enormous 
rise in the output of wheels made under the Lobdell 
patents, we may mention that in the year 1886 the 
manufacturers considered it an exceptional day’s 
work to cast six wheels and to fit them to their 
axles, while four years later 30 to 40 wheels were 
turned out per day, ‘and some 20 fitted to axles ; 
another four years showed an output of 150 wheels 
per day, and at the present time the works are 
turning out 720 wheels per day, and are fitting 
them to axles at the rate of 100 pairs of wheels per 
day. 

Mr. Blackwell exhibits also a very convenient 
form of handle for operating the brakes on tram- 
cars, in which the action is accomplished by a ratchet 
wheel and pawl, after the manner of a ratchet 
brace. The advantages of this construction are 
obvious, for it allows the driver to apply his full 
strength in the position in which the most efficient 
leverage is obtained. 

A very large collection of valves and pipe fittings 
forms a part of the Blackwell exhibit, in which 
valves for every conceivable application of steam, 
water, gas, and hydraulic work may be examined. 
Some of these valves are constructed to deal with 
pressures up to 250 lb. per square inch pressure of 
steam, and have been submitted to an hydraulic test 
of 800 lb. per square inch before leaving the works. 

In addition to the various exhibits to which we 
have referred on Mr. Blackwell’s stand, on the 
floor and on the tables of his enclosure, the walls 
are hung around with photographs and drawings 
illustrating electric traction and tramway construc- 
tion, and there is a very complete series of photo- 
graphs and drawings illustrating the McIntosh and 
Seymour horizontal and vertical steam engines, as 
well as horizontal tandem compound engines of 
sizes varying from 150 to 3000 horse-power. All 
these engines are fitted with gridiron valves, and 
the cut-off is controlled direct from the governor, 
which is geared with the main shaft. These engines 
are used on the electric tramways of Birmingham, 
Bristol, Clontarf, Dover, Dublin, Leeds, and North 
Staffordshire, and on the Continent they are used 
in the installations at Bordeaux, Bremen, Brussels, 
Elbing, Erfurt, Remschied, Rouen, and Solingen. 

Mr. Blackwell, moreover, is deserving of thanks 
from visitors to the British Section of the Exhibi- 
tion for having fitted up in one part of his exhibit 
a complete resting-place, where all the principal 
English, American, and Continental scientific 
journals and periodicals are laid out for their use. 








NOTES. 
THe Rattway Museum. 

Our readers are aware that measures are being 
adopted for the formation of a railway museum at 
South Kensington, and that a committee is engaged 
in making the necessary arrangements. Matters, 
however, do not progress very rapidly—they never 
do when a Government department is a necessary 
party to them—and in the meantime other people, 
working with freer hands, are engaged in pur- 
chasing relics which ought to form a_ valuable 
part of our intended collection. According to the 
Scientific American, the Field Museum at Chicago 
has already secured the following objects, among 
others : 

The original books and working drawings of Edward 
Bury and Co. 

A few books and a large number of original working 
drawings of the firm of Bury, Curtis, and Kennedy. 

Books and drawings of E. B. Wilson and Co., late of 

S. 

Original list and some original drawings of the earliest 

engines upon the Great Western Railway. 





The whole of the books and drawings of Messrs. 
Slaughter and Co., of Bristol. 

A number of books and locomotive drawings from the 
Haigh Foundry, Wigan. 

The complete set of working drawings of the firm of 
Rothwell and Co., late of Bolton. 

The original drawings, papers, and documents of For- 
rester and Co., of Liverpool. 

The original drawings of the engine “Invicta,” for the 
Canterbury and Whitstable Railway. 

Working drawings of engines for the North Midland 
gad: dnialaga:et ines designed by M 

rigina. rawin of some engines Lr. 

J. E. McConnell. i : — 
It looks as if the future historian of our railways 
would have to go to Chicago, rather than South 
Kensington, for his materials. It is useless to de- 
plore what is lost beyond all hope of recovery, but 
it must be remembered that the flow of these 
interesting records to America has not yet ceased, 
and it probably will not do so until they are placed 
in safe custody. Nodoubt there are many owners 
who would not part with them to go abroad, but 
experience shows that even the most treasured 
collections are subject to be dispersed, and, there- 
fore, it is a matter of urgency that the railway 
museum should immediately become an accom- 
plished fact, and that prompt action be taken to 
secure for it every object connected with the 
history and progress of railways. 


Tue Protection or WARSHIPS. 

Writing in Le Yacht, M. E. Duboc deals with 
the use of cellulose on warships as a means of pre- 
venting the entrance of water through a shot-hole. 
When the matter was first investigated, very satis- 
factory results were obtained. The cellulose being 
compressed into cofferdams behind the plating, was 
found to swell after the passage of a shot, and 
completely close the opening to water. Many 
French ships were accordingly protected in this 
manner, but further experience then showed that the 
cellulose under the conditions named was liable to 
decomposition, when it lost its obturating proper- 
ties ; and further, when set on fire it burned with 
a most pungent smoke. Owing to these drawbacks, 
the use of cellulose in this way was abandoned on 
French vessels, being removed where it had already 
been fixed. The battle of Yalu, however, has 
shown that, if the disadvantages named can be over- 
come, the method has much to recommend it. 
Thus if the Chinese and the Japanese boats are com- 
pared, it will be found that the latter, which were 
protected with cellulose, came through the ordeal 
of perforation by shell fire the more satisfactorily. 
Thus the Chinese boat Tshi Yuen, struck near the 
water line by a large shell, which let in the water 
below the armoured deck, capsized, and went to 
the bottom. A similar fate awaited the armoured 
cruiser King Yuen. On the other hand, the 
Japanese Itsukushima was struck by a 6-in. shell a 
little below the water line. The projectile passed 
through two bunkers and burst in the aft stokehold. 
Some fragments of the cellulose packing traversed 
were carried with it by the shell and burnt, but the 
coal did not take fire. The sea entering the breach 
caused the cellulose to swell and to almost completely 
stop further entrance of the water. Similarly on the 
Matsushima two shot-holes amidships were equally 
stopped up by the automatic plugging action of the 
cellulose. In view of these facts M. Duboc raises 
the question as to whether the French Admiralty 
did not act somewhat too hastily in their precipitate 
abandonment of the use of the material in question, 
the more especially as further experiments in 
the United States have led to its extensive 
adoption by the naval authorities of that country. 
As regards another matter, M. Duboc states 
that the Japanese have made some remarkable 
experiments in connection with the best means of 
strengthening a hull against torpedo attack. Two 
hulls were prepared, each with an inner shell, the 
space between the two being in one case left empty, 
and in the other packed with bamboo. On explod- 
ing equal charges against the outer shell of each, 
the first-named hull had both outer and inner skins 
wrecked, whilst in the second case the inner skin 
escaped injury almost completely, though the 
bamboo packing was reduced to shreds. 


Water Surpty 1x Arip Districts. 

Perhaps one of the most interesting problems 
before engineers in the near future will be the con- 
struction of irrigation works in districts which, 
though of great natural fertility, are now useless 
from the aridity of the climate. Immense areas in 
Australia alone are practically uninhabitable at pre- 
sent from the lack of an adequate water supply. 








Rivers which on leaving the hills are of respect- 
able volume, rapidly die away in the plains, and 
finally terminate in some vast salt marsh. An in- 
teresting account of how natural disadvantages of this 
kind have been faced and conquered in Southern 
California is to be found in a paper read some little 
time back before the Engineers’ Club of St. Louis 
by Mr. J. L. Van Ornum. The districts in ques- 
tion are the San Bernardino and the San 
Gabriel valleys, to the south of Sierra Madre. 
These mountains rise to some 65000 ft. to 
12,000 ft. above sea level, and have rugged and 
steep slopes. The rainfall amongst the mountains 
is considerable, and the volume of water dis- 
charged during the wet season is very large, but in 
the valleys themselves the fail is scanty, and the 
streams soon disappear below the ground. The soil 
is rich and fertile, but to raise crops artificial irriga- 
tion has been found absolutely necessary. The works 
undertaken to this end comprise shallow wells, 
obtaining a supply from the underground rivers 
already referred to, impounding dams and the 
necessary distributing conduits, and also, in other 
parts, artesian wells. The value of the water thus 
obtained is very great, being estimated at about 
10,0001. for a flow of 1 cubic foot per second. In 
this district is to be found the famous Bear Valley 
dam, which for long proved a puzzle in engineer- 
ing statics. Its base was 22 ft. wide for a 
height of 16 ft., at which level it was narrowed 
to 8$ft., and thence tapered to a width of 3 ft. 
at the top, which was 64 ft. above the bottom of 
the dam. It no doubt owed its stability to the 
fact that it was built on a curve of about 300 ft. 
radius and had very solid abutments, but the 
precise distribution of resistance between this 
arch action and that due to its weight has proved 
a difficult matter to settle, as calculation has 
shown that the dam does not resist in the 
same way as a perfectly elastic solid of the same 
form would do. The water supply for Los An- 
geles, the principal city in the district, has been 
obtained by sinking open-jointed pipes parallel to 
the river of the same name, and about 800 ft. to 
1200 ft. from it. This collecting system consists 
of two lines of 24-in. sewer pipe, each 3600 ft. 
long, and two lines of 16-in. pipe laid similarly, 
and each 1600 ft. long. The supply thus obtained 
amounts to 8,000,000 imperial gallons per day. 
Other towns obtain their supply from tunnels 
driven through the detritus at the foot of the hills 
and along or under the river beds. These tunnels 
have usually an elliptic section measuring about 
6 ft. high by 4 ft. wide. They are stated to cost 
only about 7 dols. to 8 dols. per lineal foot. 


ENGLISH v. AMERICAN LOCOMOTIVES IN JAPAN. 


It is very interesting to note the discussions 
which go on inthe Japanese journals on the relative 
merits of English and American machinery and 
manufactures. The great development of railways 
in Japan has naturally led to the discussion of the 
relative merits of English and American loco- 
motives. In a recent issue of the Chuo Shimbun, 
the editor reproduces the arguments advanced by 
the advocates of each class of engine. The speaker 
in favour of the English engines appeals to actual 
experience, and expresses the opinion that, judged 
fromthat point of view, there isnoneed fordiscussion. 
He points out that when Viscount Inonye was at 
the head of the Railway Bureau, he resolved to make 
a trial of American locomotives, and in 1891 two 
were imported. The result of the experiment was 
thoroughly unsatisfactory, for within a year they 
were useless. He then enters into a long account 
of their defects, which, if at all correct, shows that 
they were deficient both in design and workman- 
ship. After Viscount Inonye’s retirement, his 
successor, Mr. Matsumoto, who had received part 
of his education in the United States, and who has 
therefore a great leaning for things American, im- 
ported in January, 1894, four American locomotives, 
which, however, fared no better than their pre- 
decessors. From the very outset repairs and 
alterations were required, and after a year or two 
the whole four were virtually condemned. After 
this experience the Railway Bureau decided that 
the English engine was the better ; and recently, 
when an order was recently given for 18 locomo- 
tives, it was stipulated that they must be of English 
make. The writer in favour of the American 
locomotives expresses the opinion that it is a mis- 
take to judge so hastily on the subject, as the 
engines hitherto imported by Japan from the 
States were not of the best kind. He says 
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that there are other and better makers of locomo 
tives in the States, and that it is absurd to sup- 
pose that the Americans cannot make good en- 
gines. Even Japan is beginning to develop that 
ability, and America is not new to the work as 
Japan is, as she has been at it for years. Above 
all, she can? turn out much cheaper locomotives 
than England can, there being a difference of as 
much as one-third of the price in favour of the 
American engine. This means, of course, that if 
the American locomotive lasts seven years against 
the English locomotive’s ten, the advantage is still 
on the side of the former. He makes the rather 
astonishing statement that materials and labour 
are cheaper in America than in England. Pro- 
bably he is nearer the truth when he says _ that 
the British manufacturer is a stiff-backed person. 
He has been at the top of the manufacturing tree 
for such a long time that he fails to observe the 
changes going on below. He will not concede any- 
thing to a customer, or make any effort to suit the 
tatter’s convenience. But the American is looking 
for custom, and will spare no pains to reduce his 
prices, or accommodate a client in any other 
manner. In conclusion, he adds that the proof 
that the Japanese Government understands these 
things is that it has recently ordered 18 locomotives 
from Rogers, and they are to be examined and 


passed by Mr. Crawford, an American’ en- 
gineer formerly in Japan. We _ believe that 
Mr. Crawford was the first engineer of the 


Hokkaido Railway, and introduced cheap methods 
of construction, which, however, were not fol- 
lowed. On this subject we may note that the 
question of State versus private railways is at pre- 
sent being much discussed from all points of view. 
The general conclusion seems to be that all railways 
ought to be built and superintended by the Govern- 
ment but worked by the people, as experience 
in Japan shows that official lines are managed with 
a degree of ofticialdom to which the public has a 
right to object, and private lines are built on prin- 
ciples so commercial as to be distinctly dangerous. 
The intelligent expression of public opinion which 
is taking place on these matters is certain in the 
end to lead to efticiency and public convenience. 





Tue Lire or THE Late Str Cuartes T. Bricut.— 
Messrs. Archibald Constable and Co., of Whitehall 
Gardens, are about to publish by subscription the life of 
the late Sir Charles T. Bright, who laid the first Atlantic 
cable, the authors being two of his sons. The work will 
be in two large octavo volumes, and the price to subscribers 
before publication 2/, 2s. net. 





CATALOGUES.—We have received from Messrs. W. H. 
Willcox and Co., oil refiners and general manufacturers 
of engineers’, mill, and railway furnishings, 34 and 36, 
Southwark-street, London, 8.E., a copy of their new cata- 
logue, which has been reduced to pocket size from the 
large lists, while several additional novelties have been 
added. The list is most comprehensive, and a casual 
yerusal, even without object, is profitable, but we cannot 
oe thinking that the type is toosmall for pleasant read- 
ing. That is due probably to the desire to get it within 
pocket size.—Messrs. John Tullis and Sons, John- 
street, Bridgeton, Glasgow, have issued a new “guide 
to ypoeds ring, which includes a paper on the sub- 
ject read by Mr. John Tullis before one of the tech- 
nical institutions. It gives many valuable hints, and 
forms an admirable prefix to the ordinary catalogue.— 
Messrs. Vosper and Co., engineers, yacht, tug, and 
launch builders, Portsmouth, ion issued a new list, 
and it is interesting to note that a boat 12 ft. by 
4 ft. beam, with 4 brake horse-power engine to give 
44 miles an hour, weighs 6 cwt., and costs only 90/. in 
nine and 93/7. in elm or mahogany. For a boat 25 ft. by 
at ft. beam, with 5 brake horse-power oil motor and 
10 hours’ storage, the cost is 2577. 10s., the speed being 
8 miles an hour, and the weight 24 cwt. \ any other 
sizes and types are dealt with in the list.—The Chaplin- 
Foulton Manufacturing Company, 28 to 34, Penn-avenue, 
Pittsburg, send us a descriptive catalogue of the Vigilant 
feed water regulator for steam boilers.—The Worthing- 
ton Pumping Engine Company, 153, Queen Victoria- 
street, London, E.C., have issuec a neatly printed cata- 
logue of 144 pages, and as two pages are devoted to each 
article, an idea may be formed of the variety of the pro- 
ducts of the company.—Messrs. W. Summerscales and 
Sons, Limited, Phoenix Foundry, Keighley, have issued 
a new catalogue of their well-known laundry and cooking 
appliances. Not only do they illustrate and describe 
their own works, but deal similarly with representative 
laundries.—Messrs. F. Reddaway and Co., Limited, have 
issued a catalogue which is oa gay in its wealth of 
colour, giving the price lists of Camel Brand belting, hair 
belting, cotton belting, canvas and cotton hose, rubber 
lined houses, and the like.—Messrs. Alex. Mather and 
Son, Orwell Works, Dalry-road, Edinburgh, have sent us 
a copy of their catalogue of steam engines, milling plant, 
and grain machinery, in the manufacture of which the 
firm have taken a prominent part for 50 years, 


LAUNCHES AND TRIAL TRIPS. 


THE Osaka Iron Works, Dock and Shipbuilding Yard 
(Tekko-sho) launched on May 31 the second of three twin- 
screw steamships of 600 tons gross, built to the order of 
the Osaka Shosen Kaisha, and named the Tenriugawa-maru. 
Like the Oigawa, launched in February, she is 170 ft. 
in length, 25 ft. in beam, and 17 ft. in depth of hold. 
The hull is built entirely of steel, on the spar-deck prin- 
ciple, with four water-tight compartments, and she is 
handsomely fitted up for first, second, and third class pas- 
sengers, the steamers being intended for the Inland Sea 
service. The engines, supplied by the builders, are of 
triple-expansion type, indicating 800 horse-power, the 
cylinders being 12 in., 18 in., and 31 in. in Rinne by 
22 in. stroke. Steam will be supplied by one large single- 
ended boiler, constructed to work at 160 lb. pressure to 
the square inch. The speed is to be 14 knots. The official 
trial trip of the Oigawa took place on June 1. 





Messrs. John Shearer and Son, Kelvinhaugh, launched, 
on the 1st inst., a steel steam ferryboat, with screw pro- 
vellers fore as well as aft, for ferry service between 

artmouth and Halifax, Nova Scotia. The vessel is built 
to the order of the Dartmouth Ferry Commissioners for 
goods and passenger traffic, the dimensions being 140 ft. 
by 50 ft. by 13 ft. 7 in., with houses on each side of the 
carriage-way 13 ft. in height, extending for about three- 
fourths of vessel’s length. The houses are handsomely 
fitted up for first-class passengers, with all the latest im- 
provements in sanitary and heating apparatus, and a 
complete installation of electric light. The machinery is 
being fitted on board by Messrs. MacKie and Baxter, 
Govan, being two pairs of compound surface-condensing 
engines, having cylinders 12 in. and 24in. in diameter 
respectively by 18 in. stroke, with two boilers of the gun- 
boat type. 





In connection with their new daily daylight service to 
the Channel Islands, leaving Paddington at 8.50 a.m. 
and reaching Jersey about 7, the Great Western Railway 
Company have put on anew boat named the Roebuck, 
which made her first voyage across the Channel on 
Thursday, the 1st inst. he Roebuck was built by the 
Naval Construction and Armaments Company, of Barrow- 
in-Furness, and is a steel twin-screw steamer 280 ft. long 
by 34 ft. 4 in. wide, with a gross tonnage of 1300. She 
is certified to carry 842 passengers, sleeping accommoda- 
tion being provided for 150 first-class and 76 second-class. 
The first-class accommodation is amidships, forward of 
the boilers and engines, and includes a smoking room and 
ladies’ sitting-room on the promenade deck, a large dining 
saloon, in which about 50 persons can dine at once, on 
the main deck, and state-rooms, with gentlemen’s and 
ladies’ sleeping cabins on the lower deck. This dining 
saloon is a very pretty room lighted by side ports and a 
dome skylight, and upholstered in green velvet. The 
second-class accommodation is in the stern, where, on the 
main deck, is a dining saloon to seat 30 persons, with a 
ladies’ sleeping cabin below on the lower deck. he 
vessel is wacaee | by steam throughout and lighted by elec- 
tricity, duplicate dynamos and mains being provided, so 
that failure of one engine does not involve extinction of 
all the lights. The two screws are driven by two sets of 
triple-expansion, inverted, direct-acting, surface condens- 
ing engines, the high-pressure cylinders being 23 in. in 
diameter, the intermediate, 36 in., and the low-pressure, 
56 in. The stroke is 33 in., and the indicated horse- 
power 5700. Steam is supplied from two double-ended 
multitubular boilers, 15 ft. 2in. in diameter and 20 ft. 
long, working under Howden’s system of forced draught, 
at a pressure of 175 lb. to the square inch, while a small 
donkey boiler provides steam for the winches, electric 
light machinery, &c. The Roebuck can attain a speed of 
21 knots. On her first trip she left Weymouth at 1.41, 
reached Guernsey at 5.4, and, leaving again at 5.28, 
arrived in Jersey at 6.48. The 82} statute miles between 
Weymouth and Guernsey were therefore covered in 
3 hours 23 minutes, and the 30} miles between Guernsey 
and Jersey in 1 hour 20 minutes. A sister ship, the 
Reindeer, is shortly to be put upon the same service. 





Messrs. Alex. Stephen and Sons, Linthouse, launched, 
on the 2nd inst., for Messrs. Ferguson and Reid, Glas- 
gow, a steel screw steamer of the dimensions 290 ft. by 
42 ft. 9in. by 21 ft. 10in., and fitted with triple-expansion 
engines (also made by Messrs. Stephen) having cylinders 
194 in., 32 in., and 53 in. in diameter by 42 in. stroke, 
having suitable boilers working at 180 1b. pressure. As 
the vessel moved into the water she was named “ Viz- 
caina.” 





The s.s. Dobrogea, built by Messrs. R. Napier and 
Sons, Limited, for the Direction Generals of the Rou- 
manian State Railways, Bucharest, had a very successful 
trial on the Firth of Clyde on the 2nd inst., when all the 
conditions of the contract were fully implemented. The 
Dobrogea is the first of three steel screw steamers to 
carry 2500 tons which Messrs. Napier have on hand for 
the Roumanian railway service, and these fine vessels 
have been specially designed to meet the requirements of 
the Government State Railways, and are intended to 
develop the important traffic from Roumania to the west 
of Europe. The general dimensions are : Length, 300 ft. ; 
breadth, 39 ft. 6 in. ; depth, 24 ft.6in. The machinery 
consists of a set of triple-expansion engines, having 
cylinders 22 in., 35 in., and 58 in, in diameter, with two 
peg Neve pe steel boilers for a working pressure of 178 lb., 
and fitted with the most recent improvements for effi- 








ciency and economy. After a series of stringent trials 





in speed and consumption, the representatives expressed 
themselves as highly satistied. 


Tuer s.s. Ambassador left the port of — for her 
trial trip on the 3rd inst. She was built by Messrs. 
William Gray and Co., Limited, to the order of Messrs. 
Hall Brothers, of Newcastle-on-Tyne. Her dimensions 
are: Length over all, 324 ft. ; breadth, 44 ft. ; and depth, 
23 ft. 3in. The engines are of the triple-expansion type, 
supplied by the Central Marine Engine Works of William 
Gray and Co., Limited, and have cylinders 23 in., 364 in., 
and 62 in. in diameter, with a piston stroke of 39 in. 
Steam is supplied by two large steel boilers working at a 
pressure of 160 1b. per square inch. The mean speed 
registered was 11.6 knots on a run along the coast. 





The Kastalia, a screw steamer, built for the fleet of 
Messrs. Donaldson Brothers, Glasgow, by the London 
and Glasgow Engineering and Shipbuilding pron, m4 
Govan, went on her trial trip on the 6th inst. in the Firth 
of Clyde. The vessel, which is 377 ft. long, 46 ft. 7 in. 
broad, and 29 ft. 6 in. deep, carries 6200 tons dead- 
weight, with a gross tonnage of about 4300. The spar 
deck is fitted throughout for cattle, and the main deck 
is arranged so that it may be similarly used. The steam 
winches are on platforms raised sufficiently high above 
the spar deck to keep them clear of the cattle. The after 
*tween-decks are divided into four refrigerating chambers 
for the carriage of Canadian dairy produce, frozen meat, 
&c. Besides a double bottom on the cellular system all 
fore and aft, there is a large chamber tank abaft the 
engine-room capable of holding about 650 tons, and the 
fore and after peaks are also fitted for water ballast. 
There are steam fans for circulating air in the ’tween- 
decks, and everything has been constructed to meet 
the American and British regulations for the carrying of 
cattle, grain, &c. The vessel = triple-expansion engines 
of the most modern type. The cylinders are 27 in., 44 in., 
and 72 in. in diameter, with a stroke of 48 in. The main 
boilers, two in number, are single-ended, and 15 ft. 4 in. 
in diameter by 11ft. 9in. long. Each boiler has three fur- 
naces. They are fitted with Howden’s forced draught. 
With everything working smoothly the mean of four runs 
was easily 12 knots. 





The Bat, the third of the new series of torpedo-boat de- 
stroyers built by Messrs. Palmer, of Jarrow, and de- 
livered at Portsmouth, had a satisfactory three hours’ 
trial at Portsmouth on the 7th inst. The mean speed for 
the entire run was 29.78 knots, but the mean of six runs 
over the measured mile was 30.053. The mean horse- 
power was 6167, with 391 revolutions starboard and 400 
port, and with 230 lb. of steam pressure in the boilers and 
3.3 in. of air pressure. 





Messrs. Laird Brothers, of Birkenhead, had, on the 
14th inst., a highly successful trial of H.M. torpedo-boat 
destroyer Panther on the measured mile at Skelmorlie. 
The vessel attained the highest actual speed yet recorded 
for the mean of six runs on the mile, namely, 30.52 knots; 
and for three hours’ continuous steaming she maintained 
30.16 knots. The Admiralty were represented by Messrs. 
A. R. Emdin and Welch ; the builders’ firm by Messrs. 
Ratsey Bevis and W. P. and R. M. Laird. After the 
speed runs, steering, anchor, and stopping and starting 
trials were completed. There was no hitch of any kind. 
The vessel returns to Birkenhead for completion, and 
will shortly leave for Devonport Dockyard. 








PERSONAL.—Messrs. William Reid and Co., 112, Fen- 
church-street, E.C., inform us that the Summerlee and 
Mossend Iron and Steel Company, of Coatbridge and 
Glasgow, have —, them sole agents for London 
and district for the sale of their brand of ‘‘Summerlee” 

ig iron, also steel plates, angles, &c.—Mr. D. M. F. 
fnaken, i aT President of the British Associa- 
tion of Water Works Engineers, has decided to commence 
private practice in Liverpool; but until he secures suit- 
able offices in Live 1 his private business will be con- 
ducted at Oakleigh, The Park, Nottingham.—Mr. Henry 
Simon, Manchester, for family reasons, and being wishful 
to give to his employés the opportunity of a direct 
interest in the business, has converted his firm into a 
private limited company, of which he remains chairman 
and governing director. ; 

InpIAN Towns.—It may be interesting to note that 
India has 2035 towns, with an aggregate population of 
27,251,176. The total of 2035 is made up as follows: 
Towns with a population of 100,000 and upwards, 28 ; 
towns with a population of 75,000 to 100,000—13; towns 
with a population of 50,000 to 75,000—35; towns with a 

pulation of 35,000 to 50,000—40 ; towns with a popu 
ation of 20,000 to 35,000—109 ; towns with a population 
of 10,000 to 20,000—407 ; towns with a population of 5000 
to 10,000—896 ; towns with a population of 3000 to 5000 
—301; towns with a population of less than 3000—204. 
Of the towns with populations of 100,000 inhabitants 
and upwards, Bombay has 821,764; Calcutta, 771,144; 
Madras, 452,518; Hyderabad, 415,039; Lucknow, 273,028 ; 
Benares, 219,467; Delhi, 192,579; Mandalay, 188,815; 
Cawnpore, 188,712; Bangalore, 180,366; Rangoon, 
183,324; Lahore, 176,854; Allahabad, 175,246; Agra, 
168,662; Patna, 165,192; Poona, 161,390; Jaipur, 
158,905; Ahmedabad, 148,412; Amritsar, 136,766; 
Bareli, 121,039; Meerut, 119,390; Srinagar, 118,960 ; 
Nagpur, 117,014; Howrah, 116,606; Baroda, 116,420; 
Surat, 109,229; Karachi, 105,199 ; and Gwalior, 104,083. 
About one-tenth of the population of India is urban, and 





the balance agricultural or residing in agricultural dis- 
tricts 
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INDUSTRIAL NOTES. 


Tue great labour struggle for the establishment of 
an eight-hours normal working day has commenced, 
the engineering trades taking the initiative. Such a 
struggle had become inevitable in one form or another. 
In 1858-9 the building trades started the movement for 
a nine-hours day ; some years afterwards the engineers 
in the Newcastle district endeavoured to enforce it in 
the engineering trades. To a very great extent the 
nine-hours system has become very general, for 54 
hours per week have been conceded to most of the 
skilled, and many of the unskilled, trades. The 
efforts to establish that system took nearly 40 years, 
but behind all these efforts was the sentiment in favour 
of an eight-hours day. That sentiment is nearly uni- 
versal among workmen, the chief difference being as to 
the mode of enforcing the system, whether by trade 
union action or by Act of Parliament. During the 
last seven or eight years there has been a growing 
feeling in some trades for Parliamentary enactment, 
but the older unions, as a rule, favoured the usual 
methods of voluntary effort. In several instances 
employers have met the men and arranged matters, 
and so far the experiments are said to have been suc- 
cessful. 

The decision to select certain firms in London to be 
struck against in case of their refusal to grant the 
eight hours, and the decision of the men working in 
those firms to come out, brought matters to a crisis. 
Then came the decision of the Employers’ Federation 
to discharge 25 per cent. of their men in protest against 
the action of the union, and in support of the employers 
attacked ; this was followed, as was expected, by a 
resolve to withdraw the remaining 75 per cent. wher- 
ever 25 per cent. were locked out. Thus the struggle 
is no longer local, in the metropolis, but general all 
over the country. The position of the Boilermakers 
and Iron Ship Builders, and of the Steam Engine 
Makers, appears to be one of precedure rather than of 
withdrawal, as both of these unions felt that they must 
first of all get a vote of their members before entering 
upon astrike. Thisis a matter as between one society 
and another, and between a society and its own mem- 
bers, which they respectively will settle for them- 
selves. The extent of the movement in London is 
general in so far as action is concerned ; but as regards 
the number of men involved, fewer are directly engaged 
than was expected. It is computed that only about 3000 
all told are affected by the strike, and by the lock-out 
of 25 per cent., but the number will be extended if all 
leave their work. The issue of notices by the federated 
employers appears to have been pretty general, but 
exceptions are mentioned. The line of attack and de- 
fence has been lengthened enormously by the lock-out 
notices, involving as it does all the great centres, east 
to west, and south to north. One result of this will 
be that the conflict will be comparatively short, if very 
severe. It is probable that ere these lines are pub- 
lished some 20,000 or more men will be idle, and if it 
lasts very long, more than double that number will be 
out of work. Presumably a large proportion of the 
engineers will still be at work, the total number in 
the union being 92,000 men. If, therefore, one-fourth 
are involved, there will still remain three-fourths to 
support the men engaged in the battle. But it is pro- 
babi that all the trades will regard this movement as 
a test case; that the success of the engineering bodies 
will mean success all along the line, and the unions 
will, therefore, make every effort to rally support in 
order that the victory shall be with the workmen. In 
this respect the employers will be at a disadvantage, 
unless other employers join who are not affected. 
Should this be the case the battle may be short, but 
it will be decisive. 

All doubts seem to have been set at rest as to the 
extent of the struggle brought about by the strike of 
certain London firms which had been selected as a test 
fight for the eight hours. Notices were posted in a 
large proportion of the chief centres, followed, in some 
instances, as at Messrs. Laird’s at Birkenhead, with 
an immediate cessation of work, to be followed when 
the notices expire in the Manchester, Bolton, and 
other centres in Lancashire, on the Clyde, the Tyne, 
the Tees, the Wear, the Hartlepools; at Leicester, 
at Belfast at least partially if not wholly, and so on 
in the different chief seats of the engineering trades. 
The official report of the voting showed that the 
unions forming the Engineers’ Federation were 
almost, but not wholly, in favour of the eight 
hours. The Ironfounders voted for 51 hours, and 
the Carpenters and Joiners for shortening the hours 
wherever it could be done, but not for a uniform 
eight hours at present; the Associated Joiners for 
45 hours per week, painters for 48 hours in ship- 
yards; the Blacksmiths for 51 hours ; Co-operative 
Smiths for no change, and the Shipwrights for 48 
hours. The Boilermakers voted for 48 hours, as did 
the Brassworkers. The general opinion was, therefore, 
in favour of the eight hours by the federated trades. 

The question is, what will the other trades do? The 
London Trades Council, at a delegate meeting, go in 
for immediate help. This doubtless will be the general 





List oF WaGES PAID PER WEEK IN ENGINEERING AND SHIPBUILDING ESTABLISHMENTS. 
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Trad London, Trieste, Havre, Italy,{ 
— | 54 Hours. 57 Hours. 60 Hours. 59} Hours. | 664 Hours. 60 Hours. 
| | £ad. £5. 4, | | 
Fitters .. ak od <3 os ..| 86s. to 88s. | 183.10d. {1 4 Otol 13 7 4s. | 25s. to 30s. 17. Os. 9d. 
Men working lathes and planing machines! | } 
of moderate size .. as ne -.| 368. ,, 38s. ll. 1 4 0,,113 7 | 3s. 6d. to 4s. | 20s. ,, 25s. 16s. 8d. to 18s. 6d. 
Drillers .. fet ea Ee me * 30s, | 168.7d. |019 2,,1 6 5 3s. 6d. | 20s. 18s. 10d. ,, 16s. 3d. 
Men working small machines, such as| | 
milling machines .. . we of 84. | 168, LG By, 1:10 24) = Ss, Bd. | 2s. 16s. 3d. 
Erectors. . ne se es Sa ..| 38s, to 40s 1l. 1s. 116 0 } 5s. | 27s. to 35s. 12. 0s. 9d. to 12. 3s, 
Boilermakers .. ‘<a Ss re ..| 40s. ,, 45s. | 17s. 140,18 8} 4s. 6d. | 30s. ,, 35s. ll. 3s. Od. 
Joiners... 38s. ,, 42s. 15s. iy aoe ee 3s. 6d. | 20s. ,, 25s. 1l. Os. 9d. 
Patternmakers | 88s. ,, 42s. | 1. L245 2. Oe 3s. 4d. | 208. ,, 258. | 1l. 0s. 9d. 
SHIPBUILDERS CONSTRUCTING VESSELS OF LIGHT SCANTLINGS. 
Framebenders .. 45s. | lds. 1 4 Otol 810 4s. 6d. 25s. ,, 30s. | 10. 3s, 
Platers .. : 45s. | 16s. 01610,,1 810 4s. 6d. | 258. ,, 30s. 1l, 3s, 
Riveters.. 36s. | 14s. ? 4 023 €'6 4s. 20s. ,, 25s. 18s. 6d. 
Drillers .. 30s. 12s, fd. 019 2 _ 8s, 24d 20s. ,, 25s, |18s. 10d. to 16s, 8d. 
42s, 19s. 16 5,118 7 es | 20s, ,, 30s. ll. 3s, 


Shipwrights 


3s. 4d. to 5s. per 100, 
cent. more. 


feeling, for it will be argued that the victory of the 
engineering trades will practically settle the question 
in all the skilled trades of the country. With this 
view they will levy themselves freely, so that the men 
at the front may not suffer. The strike pay accorded 
seems to be fixed at 203. per week, with such additions 
as may be made by voluntary levies, subscriptions, 
and other means. The struggle, now that it has com- 
menced, will doubtless be very severe. Even in 1859, 
when the trades were badly organised as compared 
with now, the struggle lasted off and on nearly 
two years, the half-holiday being given in lieu 
of the nine hours. It is well to be prepared for a long 
and stubborn fight if no other way can be suggested to 
bring about a settlement. Both sides are organised, 
and both can bring great material resources into the 
field if they so determine. 





The Zimes, on ‘‘high authority,” gives some inte- 
resting figures of the wages paid to engineers in various 
cities, and these we reproduce in the above ‘Table. 
These, the Zimes correspondent says, ‘‘ seem to prove 
nese! conclusively that the present resistance of 

ritish employers—I do not say London masters—is 
indispensable in the interests of masters and men 
alike. Hamburg, Trieste, Havre, and Holland are 
real competitors. Their men work more hours and for 
far less wages than ours work.. Among the distin- 
guished men connected with foreign navies at present 
in England, who buy from foreign shipbuilders, the 
quality of the work done in these foreign yards is 
spoken of in the highest terms. The same is true of 
Italy generally. A slightly greater price than that of 
Continental rivals can undoubtedly be secured for 
British work ; but there are manifest limits to the 
price that can be obtained, and the success of the pre- 
sent movement would mean the certain excess of those 
limits. That the movement will not succeed is reason- 
ably certain ; still the appended figures are an absolute 
justification for resistance to it.” 

In relation to this Table there appeared in the 
Times a long letter from Mr. G. R. Dunell, of Chis- 
wick, in which he said: ‘‘ Foreign powers are now 
placing orders for warships not only in Germany and 
France, but also Italian firms have entered the lists as 
competitors, one of the most powerful vessels of the 
Argentine Navy having been built by Ansaldo, of 
Genoa. America has already outstripped us in the 
steel-producing industry, and has dsl Boe to 
have a_ shipbuilding industry as a corollary. 
That she will succeed no one can doubt. In that 
country workmen — to be more reasonable. 
The best of them belong to beneficial organisations 
which are unconnected with trade disputes. They 
will not support a system by which the best men are 
kept down to the level of the most inefficient. The 
head of one of the leading American shipbuilding and 
engineering works in the United States, now in this 
country, stated recently that it was a common thing 
for men who come out from this country to apply for 
work saying that in England they were subject to the 
greatest tyranny from the unions which prevented 
their advance, and he found that such men frequently 
rose to a leading position in his works.” 





The number of members on donation benefit in the 
Friendly Society of Ironfounders increased by 280 
during the past month, but this does not necessarily 
imply that trade is very much worse than it was. The 
increase was partly due to disputes, and partly to the 
festivities which, to some extent, interfered with 
regular labour. The detailed returns show that in 92 
places, with 12,914 members, trade was either very 
good or good; in the last month’s return there were 
102 such places, with 13,695 members. But in 26 
places, with 2685 members, trade was moderate, as 
compared with 18 places, with 2570 members, last 





* The Hamburg wage alone is per day. These are the highest in Germany ; Stettin rates less, and Elbing rates still less. With 
piecework the workmen make about 50 per cent. to 100 per cent. more money. 
each ; Z-in. ship rivets, 6s. to 7s. 6d. per 100 ; }-in. ship rivets, 4s. 8d. to 6s. ; § 
(This includes the putting up of their own scaffolding.) 


t Piecework Rivetine.—1}-in. keel rivets, 4d. 
-in. ship rivets, 8s. 4d. to 5s. per 100 ; 4-in. ship rivets, 
t Riveters working piecework earn about 40 per 


month. In four places, with 875 members, em- 
ployment was either dull or declining, as compared 
with three places, with 378 members, last month. In 
two places, with 272 members, trade is described as 
bad, whereas last month only one place, with 33 
members, stated trade to be very dull. The total 
number on the several benefits was 2093, as compared 
with 1780 last month, total increase 313. The several 
numbers were: On donation 688, increase 280; sick 
426, increase 31; superannuation 787, increase 2; on 
travel or otherwise on trade funds 116, increase 15; 
on dispute 76, decrease 15. These figures are not alto- 
gether encouraging, though to some extent they may 
be explained away. The total cost of benefits was 
705/. 7s. 2d., or about 10d. per member per week. The 
total number of members was 16,746, and the funds 
amounted to 53,906/. 9s. 3d. An advance of 2s. per 
week has been secured at Exeter and at Thetford, and 
two shops have been reopened to the members, one at 
Brighton and one at Leeds. Two are still closed, and 
at Hanley there is a strike. 


The Associated Ironmoulders report trade to be 
good ; the number of members has increased, and the 
finances are better thanever. The increase of members 
was 80, and of funds 1170/. 8s. 2d. since last report. 
Referring to the progress during the first half of the 

ear, the report states that the cost of idle benefit has 

en 1592/. 17s. 3d., superannuation 2792/. 9s. 5d., 
funerals 1430/.—total 4175/. 6s. 8d. The working 
membership is given as 5535, idle and on benefit 212, 
idle but not on benefit 143, superannuated members 
306. The members in England, Wales, Ireland, and 
abroad, and those retired were 690, making a total of 
6886. Reference is made to the impending crisis in 
the engineering trades, which has now ended in a 
strike, but the question is not discussed. The report 
simply refers to the fact that employment was becom- 
ing uncertain in consequence of the anticipated dis- 
pute at the date of issue. 





The Associated Blacksmiths’ report states that gene- 
rally the members are well employed, only about 1 per 
cent. being out of work. The members are increasing, 
and the funds are being augmented. The wages move- 
ment continues to make progress, several firms having 
given advances since the last report. In referring to 
the dispute as to the hours of labour, the report ex- 
presses a hope that it will not dislocate labour, so as 
to cause a falling off in trade. Some misunderstanding 
having arisen in the Clyde district as to the wages of 
smiths’ finishers, it has been arranged between the 
Employers’ Association and the union that the rise 
and fall of the wages of the smiths’ finishers shall 
follow either the wages of blacksmiths, or fitters, as 
the men may be under the respective foreman of 
either section. This arrangement is intended to avoid 
disputes when one class may have a change in wages 
and not another at the same time. 





The report of the Amalgamated Carpenters and 
Joiners again records a continuous spell of good 
trade, and of advances in wages. The total mem- 
ome was 51,504, of whom only 364 were unem- 
ployed, and of these 131 were in the United States, in 
Canada, or Australasia, so that only 233 were out of 
work in the United Kingdom. There were 903 on 
sick benefit, and 654 on superannuation allowance. 
As regards wages, all the house-joiners on the Clyde 
have had their wages advanced #d. per hour, the 
rates now being 9d. per hour instead of 8}d. as pre- 
viously. This advance was mutually arranged between 
the parties. At Norwich all sections of the building 
trades have been advanced, and better conditions se- 
cured without a strike. At Carlisle the dispute ended 
in an advance in wages and reduction of hours. In 
eight other districts the men have succeeded in 
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getting better wages, and in some more favourable 
hours and other conditions. In the Ealing district 
the men have succeeded in bringing the em- 
ployers into line with the terms arranged with 
the Master Builders’ Association, both as to wages 
and rules. Nearly all the metropolitan districts are 
now in line, covering a radius of 12 miles. The few 
that remain outside will doubtless feel that resistance 
is no longer wise or possible. In general the hours of 
labour are approximately 48 per week, but so adjusted 
that the men work slightly longer in summer and 
fewer hours in winter, the rates of wages being gene- 
rally uniform for all branches. 





The condition of the engineering trades throughout 
Lancashire remains practically unchanged as regards 
activity and employment. All the establishments are 
well supplied with work, and great uneasiness is felt 
at the possible and even probable stoppage over the 
eight-hours movement in London. It is accentuated 
by the feeling that remains in some quarters as to the 
machine question, which matter is still far from being 
adjusted. The general stoppage means not only the 
suspense of work in hand, but probably the divergence 
of new orders, as new contracts can scarcely be en- 
tered into while the question of hours hangs in the 
balance. The general run of engineering work is busy, 
especially the chief branches of machine tool making, 
the building of stationary engines and locomotives, 
boilermaking, and kindred branches. There are but 
few local disputes pending, and these not of a serious 
character, except the one relating to working machines, 
which is for the moment in abeyance. But all minor 
disputes will be swallowed up in the one big struggle 
respecting the hours of labour. Some are under the 
impression that it might be possible to avert the ex- 
tension of the contest by confining it to the metropolis, 
but that idea has proven to be illusory by the lock-out 
notices. The iron trade has been and is feeling the 
uncertainty by the suspension of deliveries, and by 
easier terms, though generally prices have been 
steady. 





In the Wolverhampton district the dispute in the 
engineering trade and kindred trades has had a de- 
pressing effect, apparent, first of all, as regards prices, 
which have been slowly declining somewhat. There 
has been a moderate demand for bar and sheet iron, but 
mostly on account of uncompleted deliveries of existing 
contracts. There has been a tolerably steady demand 
both for raw and finished iron for home consumption, 
but not in large quantities. There have been many 
inquiries by shipping houses and agents, and there have 
been expectations of some heavy orders, unless a dis- 
location is experienced, The engineering and kindred 
branches in the district are well employed, and it does 
not yet appear to what extent they will be affected by 
the London dispute. Some branches presumably will 
not be interfered with, while others may be. The 
hardware trades, both light and heavy, continue to be 
well employed in nearly all instances. There are no 
serious labour disputes in the district of a local 
character, nor does it appear that any are pending in 
the near future. So far the district has been singu- 
larly free from strikes for some time past in nearly all 
industries. The coal, iron, and steel trades are regu- 
lated by a wages board and by a sliding scale, which 
seems to have the effect of steadying other branches of 
industry. 





In the Birmingham district there appears to have 
been a decidedly improved tone as regards business, 
and prices had an upward tendency as compared with 
a week or two ago. This will have the effect of 
strengthening matters all through South Staffordshire 
and some adjacent districts. There seems to have 
been a considerable volume of orders in the market, 
and there was no difficulty in obtaining contracts at 
recent rates. But manufacturers were not over ready 
to commit themselves to the low rates for forward 
deliveries. There seems to be a feeling that prices 
will not further decline, but go up. The engineer- 
ing and kindred trades continue to be busy, and 
a considerable volume of work is in hand. To 
what extent the men and the masters will be in- 
volved in the eight-hours dispute is not very clear. 
Most of the lighter iron, steel, and seated metal 
trades continue busy generally, though the pressure 
in a few cases has for the moment passed away. 


The Compensation for Accidents Bill made good 
progress in Committee during last week, and one 
ame ndment was practically accepted which enlarged 
the scope of the measure—it was what may be called 
a generous voluntary proposal on the part of some 
shipbuilders, as well as the representatives of the men, 
to include those working in shipyards, but who did 
not come within the’purview of the Bill. The concession 
was soon thought to be dangerous, as other pressure 
was brought to bear to further extend the scope of the 
measure. Speaking generally, the Bill has not suffered 
much in Committee, and it is thought that it will not 
suffer seriously in the House of Lords, although efforts 





are to be made to defeat it, or to alter some of its 
rovisions to the disadvantage of the workmen. 
When the Bill came before the House on Monday it 
had been reprinted with all amendments up to date, 
so that the House could see what changes had been 
made, and could estimate the effects of such changes. 
But we must await its final shape as it leaves the 
Commons before appraising its value. 

The Plumbers Registration Bill was practically 
killed by a fanciful debate on another measure, the 
object being to keep in the background a third Bill 
down for the same date. The Bill made some progress, 
but it was found to be quite impossible to carry it 
through, as the Government have now taken all the 
time of the House. All the labour members sup- 
ported the Bill, except the member for Battersea, who 
opposed it at every stage in Committee, or rather on 
report, for he was not present on the Committee up- 
stairs where the Bill was licked into shape. 





The decision of the London County Council has been 
practically given against the further continuance, or 
perhaps we might say the extension, of doing their 
work directly without the aid of the contractor. 
Certain jobs in hand are to be completed, and then the 
Council will revert back to tender and contract in- 
stead of direct employment. It was obvious that the 
system would not stand after the discovery of the irre- 
gular entries which were made in the books both with 
respect to materials, and to the time of the men em- 
ployed. 





Two sections of Government employés are complain- 
ing of the terms and conditions of employment, and 
are making strong efforts to bring about changes bene- 
ficial to their class. One is the labourers, who com- 
plain about the fair wages resolution in its application 
to men whose earnings are still below 1/. per week. 
Their case is to be discussed in Committee of Supply, 
when a strong whip is expected to bring up a large 
body of supporters. Perhaps one reason why they 
have made so little progress is that at their meetings 
they have talked of a ‘‘living wage,” putting the mini- 
mum at 30s. per week. Nowa rise from 19s. 6d. to 
30s. is unprecedented, and few men in the House 
would make such a demand. The other class represent 
the telegraphists, who complain that they have not 
been fairly treated by the Tweedmouth Committee. 
At their great meeting held last week the feeling was 
in favour of action, words hitherto having had no 
effect. A great strike of telegraphists would be a 
national disaster, but the persons engaged seem to see 
no other way in which to get what they want, or 
something approaching thereto. Surely the Post 
Office authorities will do what they can to avert a 
strike. 





The Great Western signalmen are still dissatisfied 
with the concessions made to them. Mr. W. Dawson, 
the superintendent of the line, has explained the con- 
cessions, and states that a further advance of ls. per 
week will be made to those to whom was conceded Is. 
at the end of a year from that date. But those to 
whom an advance of 2s. was given have reached their 
maximum. The men have invited the Amalgamated 
Society of Railway Servants to take the matter up. 
The arbitration in the case of the North-Eastern Rail- 
way men is still going on, Lord James having had 
another sitting to hear evidence, the goods and mineral 
guards being under examination during the whole of 
one day. 





The Russian Government have promulgated a new 
labour law, as a result of the frequent strikes re- 
cently in or near St. Petersburg and other large towns. 
The hours of labour are not to exceed 114 hours 
during five days, 10 on Saturdays and on days preced- 
ing public woes ey and eight hours during a night 
shift. On Sundays no work is to be done, and 14 
annual holidays are to be kept. Overtime is only to 
be worked on occasions of necessity. Certain modifi- 
cations may be made as to Sunday work, and in cases 
where the workers are not Christians ; but the full 
extent of the holidays are to be made up to the 
workers, 





The great threatened strike of colliers in America 
has not fulfilled the expectations of the leaders, who 
calculated that 250,000 men would come out. Not 
half that number responded, it seems, and it is stated 
that many of those who came out are very lukewarm 
in their support of the movement. The American 
— are not so ready as they were to strike upon 
order. 





The miners’ strike at Bilbao, in Spain, has been caus- 
ing some anxiety, as the men resent the arrest of 
several of their comrades, and demand their release. 
The threat of the men to hold a great demonstration 
was met by great military preparations in case of a 
riot. In the Belgian coalfields and in parts of Italy, 





the labour question has been causing some uneasiness, 
but up to the present no serious disturbances have been 
reported. 








DANISH STEAM RAILWAY FERRIES AND 
ICE-BREAKING STEAMERS.* 


By Captain I. C. Tuxen, Director of Naval Construction 
and Engineering, Royal Danish Navy, Nember. 

Denmakk, besides the peninsula of Jutland, consists of 
a great number of islands, separated from one another by 
sounds or belts. Most of these waters are shallow, at 
least near the harbours; only the larger of them may at 
times be rough. During the winter they are often filled 
with ice for one or more months; in some cases the ice 
covers the whole surface, but in other cases the ice is 
drifting. Across these waters there is a considerable 
traffic, and great efforts have been made by the State and 
private firms to continue this traffic uninterruptedly 
during the whole year. TheState railways have provided 
a floating materiel, consisting of steam railway ferries and 
ice-breaking steamers specially adapted for the purpose. 
I venture to think that the special features of these vessels 
contain several points of sufficient interest to the members 
of this Institution to excuse my bringing the matter for- 
ward on this occasion. 


I.—Stream Rartway Ferries. 


Formerly the traffic was carried across the water in 
ordinary paddle steamers, but the trouble of transhipment 
of the goods at each crossing led to the construction of 
steam ferries. The first steam railway ferry was a paddle 
steamer, built in 1872 in Newcastle, capable of carrying 
five goods wagons on a single line of rails. The next 
ferry (similar to the first) was built in 1877. Four larger 
ferries were built in 1883, and the development has con- 
tinued, so that the State railways now possess 15 steam 
ferries, besides one building. Table I., annexed, gives the 
principal data of these ferries. 

Ten of the ferries have a single line of rails, but the 
five largest have double lines. Twelve of the ferries have 
paddle-wheels, and only three have screw propellers. Two 
of the latter, fitted with twin screws, are running across a 
narrow channel, and can work better through ice than 
paddle-steamers could do. The single-screw ferry is really 
an ice-breaking ferry, and will be described further on. 

Detailed description of the ferries is unnecessary, as they 
are much like ordinary senger steamers and ferries. 
Some special features of the class may be mentioned, and 
a short description of one of the largest ferries will suffice. 
The first ferries were constructed to take goods wagons 
only, and thus to avoid the transhipment of goods. This 

rinciple has been followed throughout the development. 

assenger Carriages, as a rule, are not taken on board. In 
some cases a few through carriages are taken, the bulk of 
the passengers leaving their carriages at the ferries. 
Comfortable saloons for passenger accommodation are 
fitted underneath the deck in all the ferries, being well 
heated and ventilated, and in the later ferries lighted by 
electricity. All the ferries have heavy timber fenders round 
the outside from end to end, at the height of the deck. The 
shape of this fender at the ship’s ends is exactly the same 
for all the ferries, so that they may all fit in the different 
ferry harbours belonging to ths seven crossings at which 
railway ferries are used. 

The piers of the ferry harbours are constructed of 
timber, and shaped to the form of the ferry; this goes 
end on into the berth, and is stop by buffers. A 
hinged bridge is lowered to the end of the ferry, which is 
arranged to receive the bridge, over which the wagons 
roll on board or ashore. As there are no great variations 
in the water level, such as occur in tidal harbours, the 
difficulties are much reduced. 

The lines of rails pass through the whole length of the 
deck of the ferries, and the wagons can shipped or 
unshipped at either end, these being alike. The rails are 

jlaced directly on the plating of the deck and bolted to it. 

Inderneath the deck beams heavy longitudinal girders 
are built, one for each rail in the small ferries, and one for 
each line of rails in the large ferries, to take the weight 
of the railway wagons. The girders are again supported 
by a number of pillars. The paddle ferries have a rudder 
at each end, and steam practically as well astern as ahead ; 
they vibrate, however, rather more going astern. 

The arrangements and installations are very similar in 
all the ferries, and a general idea of them may be had from 
our two-page plate, Figs. 1, 2, and 3, and from the sec- 
tion, Fig. 4, on the opposite page; these illustrate the 
largest ferry, the Kjébenhvn, Ault in 1895, which needs 
no further explanation. 

The engines of this vessel are compound, with the 
cylinders placed diagonally. There are two high-pressure 
cylinders, 34 in. in diameter, and two low-pressure 
cylinders, 62 in. in diameter; the stroke is 54 in. There 
are four cylindrical boilers, with a steam pressure of 
85 Ib. per square inch. The ordinary full-power speed 
of this vessel at 9 ft. draught is 12.9 knots ahead or 
astern, with 1400 indicated horse-power. On the measured 
mile, the vessel has, at the same draught, made 14.4 
knots, with 2155 indicated horse-power. 

II.—Ick-BREAKING STEAMERS. 

Formerly, when the sounds and belts were filled with 
ice, thestraffic was carried across in open boats with huge 
bilge keels, on which the boats could slide on the ice. 
This was, however, a primitive way, and it was conse- 
quently found necessary to build ice-breaking steamers. 

Table II. gives particulars of the ice-breaking steamers 
now existing. The five first named are used for carrying 
the traffic across the sounds and belts when the steam 

* Paper read at the International Congress of Naval 
Architects and Marine Engineers, 
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ferries cannot work on account of ice. The Bryderen 
belongs to a private company, the four others belong to 
the State railways. The fifth, the Sleipner, is used for 
keeping open the free port of Copenhagen during ice- 
winters and to assist merchant vessels in getting through 
the Sound to or from the free port. : 
The first ice-breaker, the Staerkodder, did not quite 
answer the purpose. The reason for this was that she 


| was intended to be a good passenger and cargo steamer 
lat the same time as an ice-breaker, and that she was 
given a very small draught on account of the shallowness 
| of the water where she has to work. As seen from Table 
II., the length is large relatively to the breadth and 
| draught, which has proved to be a drawback. Further, 
‘the vessel has twin-screws, and these are too close to the 
water line, as the tanks aft are not large enough to put the 





vessel well down by the stern. Consequently the pro- 
pellers are much exposed, and the blades often break off. 
At first the propeller blades were of gun-metal, but now 
they are of cast steel, which stands better t the 
ice. The engine power also proved to be insufficient for 
the work, the total indicated horse-power being only 800. 
Experience gained with the Staerkodder was profited by 
in the construction of the next ice-breakers, and these 
have all proved to be very successful, both for working 
through water filled with drifting iceand through a thick 
layer of ice ———. the water. 

Comparing the Staerkodder with some of the later 
ice-breakers (for instance, the Mjdélner and Thor), it will 
be seen from Table II. what alterations have been made 
to secure better ice-breaking qualities. These vessels 
are made 15 ft. shorter, 5 ft. broader, and have 2 ft. 3 in. 
more draught. The draught can be much increased, as 
the water tanks aft are considerably larger and the longi- 
tudinal stability smaller than in the Staerkodder. The 
later vessels have a single screw propeller, and this can 
be brought well down underneath the water, and is thus 
better protected than the twin screws of the Staerkodder. 
The engine power has been much increased, being 1350 
indicated horse-power on the full-power trial of two 
hours’ duration. 

A short description of the largest and newest ice-breaker, 
the Sleipner (and which is illustrated on our two - page 
plate, Figs. 5, 6, and 7), will serve for all the class. The 
principal dimensions of the Sleipner are given in Table IT. 
The hull is very strongly built, to be able to resist the 
enormous pressure of theice. The frames are placed much 
closer together than usual, the frame-space being 15 in, in 
the fore body and 18 in. in the after body, while Lloyd’s re- 
quire 23 in. for a vessel of this size. The plating is further 
stiffened by six transverse water-tight bulkheads, and five 
web-frames in engine and boiler rooms. The outside 
plating is unusually thick, being { in, below the main deck 
in the fore body and }{in. to }4 in. amidship and aft. 
This thickness is, on the average, 50 per cent. greater 
than required by Lloyd’s rules for a vessel of that size. 
The plating is worked flush-jointed, with internal butt 
and edge straps, to form a smooth surface, on which the 
ice can take no hold. The longitudinal ties inside the 
vessel (side keelsons and deck stringer plates) are also 
well strengthened, and carried through the whole length 
of the vessel. 

The shape of the bow is specially desi; 
the ice. The ‘‘ water-lines” are very full, and the ‘‘ bow- 
lines” fine, the forefoot being cut away. When the 
vessel is trimmed by the stern for ice-breaking, and steams 
ahead, the bow presses the ice downwards and breaks it. 
The shape of the bow is like a “spoon;” only that the 
stem projects somewhat further out than usual in 
steamers, forming an edge, which facilitates steering in 
open water. 

Two water-ballast tanks are built in each end of the 
vessel for trimming. By filling the two tanks aft, the 
draught aft is increased 4 ft. 2 in., whereby the propeller 
comes well below the water surface. The two forward 
tanks when filled increase the draught forward 4 ft. 11 in. 
The tanks are filled and emptied through a large cen- 
trifugal pump placed in the engine-room. It takes 
about six minutes to fill or empty each tank. The air- 
pipes of the tanks have the same sectional area as the 
water-supply pipes, to avoid any undue pressure on the 
walls foe top of the tanks if the pump is not stopped in 
the moment they are filled. 

The machinery consists of a vertical compound engine 
with two cylinders of 40 in. and 70 in. diameter, an 
36 in. stroke. To resist the strain brought on the machi- 
nery through shocks of the propeller against the ice, all 
parts are made extra strong—the shaft, for instance, is 
20 per cent. stronger than required by Lloyd’s rules. 

A compound engine was chosen in preference to triple- 
expansion. This was done for the sake of the boilers. 

en the vessel has to break heavy ice by ramming, 
going forwards and backwards alternately at full speed 
the steam —— is eas fluctuating, which would be try- 
ing to the boilers if the high pressure required by triple- 
expansion engines were used. On the other hand, the 
saving of fuel gained by triple-expansion would not be 
reat for the kind of service required by this ice-breaker. 
ro get a low consumption the boilers are designed with 
large heating surface to a steam pressure of 100 lb. per 
square inch. For the same reason the engine is fitted 
with expansion slide. 

The screw propeller is made very heavy, of cast steel, 
with loose blades that can be shifted while afloat. This 
is done by the following device Fr by Mr. Olsen 
of Elsinore, and indicated in Fig. 5. <A well is built 
in the vessel right above the propeller, the top and 
sides can be shut air-tight. Access to the well is through a 
hatch in the upper deck. Through a large hole in the 
bottom of the well works a vertical tube, which can slide 
down to the boss round a propeller blade. Air is pumped 
into the well, which forms thus a es bse Spare pro- 

lier blades are stowed in the well. hen the tube is 

auled up, the lower opening in the vessel for the well is 
closed by a steel plate. When the vessel is working in 
ice it is difficult to get the necessary cooling water for 
the surface condenser. There are three sea valves for the 
entrance of this water, namely, two in the engine-room, 
placed somewhat —< and at different heights, and a third 
in the foremost ballast tank aft, which can be opened and 
shut from the engine-room. hen there is much ice, the 
valves are apt to get choked. The cooling water is then 
taken from the ballast tank and returned to this again. 
Now and then the water in the tank is renewed from the 
sea. If necessary, the vessel is —— to free the sea 
valve of ice, as it is not so apt to choke then as when the 
vessel is moving. In this way it is possible to keep a 

ood vacuum. The vessel can carry 250 tons of coal. 
Toaiea with 40 tons of coal, and all four ballast tanks 


ed for breaking 
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filled, the vessel easily maintains a speed of 12? knots, 
which requires 2000 indicated horse-power. The engines 
are able to develop 2600 indicated horse-power, which 
gives a speed of 13.4 knots when loaded as mentioned. 
Probably no more ordinary ice-breaking steamers will be 
built for the Danish State railways, as ice-breaking rail- 
way ferries will be preferred. The first of these, the 
Jyiland, given in Table I., has been built and proved suc- 
cessful. er main features resemble those of the ordi- 
nary ice-breakers, but the length is relatively greater, to 
et rvom for railway wagons. The ice-breaking qualities 
have proved to be satisfactory, but the manceuvring quali- 
ties do not quite come up to those of the ordinary ice- 
breakers on account of the greater length. The advan- 
tage of being able to carry the railway wagons is, how- 
ever, so great that the ci sag, ferry is preferred. 
Experience gained with existing ice-breakers shows that 
they work in ice as well going astern as ahead, and for 
this reason it is under consideration to build the next 
ice-breaking ferry with a propeller at each end, like those 
in America. The advantage gained is smaller draught : 
the only fear is that, the vessels being small compared 
to the American, each of the two engines may be rather 
small for the work. 

I hoped to have given in this paper some impression of 
what has been done in Denmark to carry the railway 
traffic across the sounds and belts. Considered in rela- 
tion to the size of the country and the population, the 
undertaking is doubtless greater than any similar work 
done in any other country. 





SKIN RESISTANCE.* 

Experiments on the Nature of the Surface Resistance in 
Pipes and on Ships.t 

By Professor H. 8. Hete-Suaw, LL.D., M. Inst. C.E. 


For some time the author has attempted to illustrate 
to the students of the Engineering Department of Uni- 
versity College, Liverpool, by means of lantern apparatus, 
the actual behaviour of water in flowing through pipes 
and round the sides of ships, but, until recently, various 
contrivances have been adopted with only partial success. 

No matter how complex the flow of water may be, unless 
some foreign substance is introduced, or there are vacuous 
spaces, there is nothing to indicate what is taking place. 
Colouring matter may be used at very low velocities, but 
for the purpose in view, in which reasonably high velocities 
were required, this is quite useless, as the colour imme- 
diately mixes with the body of the water. Foreign sub- 
stances such as sand and spermaceti were tried, but, apart 
from the general indistinctness of the stream lines, the 
sand accumulates in the places where eddies are formed 
and vitiates the results. The same may be said of most 
foreign substances. A mixture of disulphide of carbon 
and petroleum which has nearly the same specific gravity 
as water, and of course does not mix with it, offered the 
serious objection of sticking to the surfaces of the glass 
lantern slide through which it was running and obscuring 
the light, in addition to being, after several trials, so 
finely divided as to render the water opaque. It was only 
by accident that what has turned out to te the most suc- 
cessful arrangement was discovered. One experiment 
was being made with the section of a pipe with only clear 
water, when it was found that it showed perfect stream 
lines upon the screen, and it was then discovered that in 
the narrow part of the entrance-pipe, where the velocity 
was greater and, of course, the pressure less, an induced 
current of air leaked in, and finely divided bubbles gave 
exactly what was required on the diagram. 

The first point was to determine whether the presence 
of air vitiated the results, but by experimenting it was 
found that there was no difference whether the smallest 
quantity of air was present, or so large a quantity as to 
practically render the slide opaque, and it may be said 
that the general behaviour of the flow of water was prac- 
tically unaffected by the presence of the air. 

It must be remembered that in all these experiments the 
results are given on a very large scale, the screen being 
10 ft. square, and a powerful arc light being used in the 
lantern. Hence the cross-sections of the figures themselves 
are magnified to a very large scale, and the results can be 
observed by a close observation of the screen in a way 
which is quite impossible to do by looking directly at the 
actual figure on a small scvle, or at its reproduction in a 
photograph. 

One thing appeared evident, as will be shown hereafter, 
viz., that there were certain important differences between 
the appearances of flowing water as obtained by these 
means, and those figures which are, with little variation, 
given in text-books as representing the behaviour of water 
flowing past obstructions in pipes, and round bodies 
moved through the water at rest. 

The author happened to show some of these experi- 
ments to his friend Dr. Elgar, at Liverpool, who suggested 
that the results obtained would be interesting as a com- 
munication to the Institution o* Naval Architects. At 
the time, the idea was merely to show the effect of stream 
lines and vortex motion upon ship-shape and other forms, 
and in pipes, but a point which was not understood at 
first has been specially enlarged upon, as it appears to 
have an important bearing on the nature of surface 
resistance. 

I may, however, say a word about stream lines. Mr. 
D. W. Taylor, of the United States Navy, contributed a 
paper on “Ship-shape Forms,” vol. xxxv., 1894, Transac- 
tions of the Institution of Naval Architects, in which he 


* Paper read at the International Congress of Naval 
Architects and Marine Engineers. 

+ Illustrated by lantern apparatus and photograph 
transparencies. 


investigated theoretically stream lines under conditions 
almost exactly the same as those which take place in the 
experimental investigations of the present paper. He 
supposed the ship-shape forms to have vertical sides and 
flat bottoms, hee to have a sheet of ice at the surface of 
the water and also at the bottom; if now we replace the 
sheet of ice by the glass sides in the lantern we have the 
same conditions as in the present experiments, and it 
would be interesting to note various points in which the 
theories set forth by Mr. Taylor are more or less con- 
firmed by the experiments. It may also be remarked 
that, although at first it was a question as to how far the 
conditions under which the experiments were made, bore 
a direct relation to the actual conditions of practice, Mr. 
Taylor considered on theoretical grounds that it would 
not have a very appreciable effect, except in the matter 
of wave formation, and the author, in confirmation of 
this, has found that when the thicknesses of the different 
bodies (that is the space between the glass) was consider- 
ably altered, without altering the cross-sections of the 
immersed bodies or pipes through which water was flow- 
ing, no change was made in the character of the flow. 


DESCRIPTION OF APPARATUS. 

The experiments to be described divide themselves into 
three classes : Pipes. 2. Jets. 3. Flow round im- 
“—— bodies. ‘ r : 1 ; 

ig. 1, page 91, isa diagram showing the general form o 
lantern shade with which the experiments have been made. 

It merely consists of a brass frame with an inlet and outlet 
pipe, each being furnished with cocks so as to regulate 
the admission and outflow of the water. In the inlet 
ao there was inserted at an angle a small pipe through 
which the induced current of air could be drawn, and the 
air cocks in this regulated the admission of air, which 
could be shut off altogether when required. A more simple 
and effective method has been adopted in all the subse- 
quent slides, which is merely to insert a smaller pipe at 
right angles right through the larger main pipe, so as to 
diminish the area as shown in the figure, having one or 
more holes drilled in the side of the smaller pipe to admit 
the current of air thereby induced. 

For pipes and channels it is easy enough to give the 
brass plate any required form, such as shown in Fig. 2. 
In aadition to this, means are taken for admitting separate 
coloured fluid in the inflowing water for purposes which 
will be afterwards described, also means by which water 
of different colour and different kinds of fluid can be ad- 
mitted to the sides of the pipe. 

For the purpose of experimenting upon jets, the frame 
shown in Fig. 1 is used, the body upon which the water 
impinges being held in position by small projections 
fitted into the glass. In this case the admission of fluid 
to the skin of the body upon which the jet impinges is 
arranged for as shown in Fig. 3. 

For the general case in which a body of water was 
required to move in parallel lines smoothly across the 
slide, the special contrivance shown in Fig. 4 was devised. 
This consists, in addition to the main entrance and out- 
let pipes, of an arrangement of a number of small pipes 
parallel to each other with a baffle-plate opposite to each, 
fine wire gauze being placed behind the baftle-plate. This 
piece of apparatus proved quite satisfactory in operation, 
giving parallel stream lines across the whole width of the 
screen when no obstacle was inserted. 

The actual water for the supply of the slides was gene- 
rally taken from a pipe connected with the town mains ; 
but, in order to msure a uniform flow, a small three-throw 
pump has been employed, which will be used in the ex- 
periments shown in reading the paper. This pump is 
really a water-meter which has been adapted to suit the 
end in view. 

Further, it has been found necessary, in order to ex- 

periment with water under pressure, and particularly for 
use with the parallel flow apparatus, to have an air pump 
and reservoir of comp air, and by means of this 
arrangement the air can be admitted even when the water 
at the smallest part of the pipe is considerably above 
atmospheric pressure. 
_ Asmall detail, but one making the greatest difference 
in the rapidity of effecting changes in the apparatus, is 
the coupling joint shown in Fig. 5, which somewhat re- 
sembles the coupling joint of compressed air or vacuum 
brake, having a ring of elastic packing which acts effec- 
tively for laboratory purposes when using water under 
pressure. 

In photographing the effects, a sheet of ground glass is 
placed between the arc light of the lantern and the water 
slide, and the photograph obtained directly with an ordi- 
nary camera, as suggested by Mr. Robinson (the assistant 
of the author's colleague, Professor Oliver Lodge). 

RESULT OF THE EXPERIMENT. 

Figs. 6 to 23, pages 92 and 93, are selected from a large 
number of photographs which have been obtained from the 
actual flow of water. These examples are sufficiently 
clear without explanation, but it may be noted that the 
first few are those in which the body is immersed in flowing 
water, and the differences can be seen in the effect according 
as the form is “fair” or otherwise. 

In the case of the square-edged body, Figs. 6 and 7, 
which is turned both sideways and endways to thestream, 
the water in the latter case appears to chat up some- 
what in front of the body, so as to form an artificial cut- 
water, and thus prevent the form of flow which is gene- 
rally assumed to take place under the cireumstances. 

_ Figs. 8 and 9 show the effect of a projection on the 
side of a body according as the blunt or sharp end faces 
the current. The egg-shape section in Figs. 10 and 11 
show distinctly the well-known beneficial effect first 
pointed out by Froude, when the blunt end is used for 
the bow. Figs. 12 and 13 show what may be taken as a 


over, and it will be noticed that in the latter case the 
effect of the body in the current tends to produce a 
general set round the opposite side of the ship to that 
to which the rudder is placed, i.¢., if the helm is hard 
aport, the rush of water takes place round the port 
side of the ship. A circular section is shown in Fig. 14. 

The next series of examples, beginning with Fig. 15, 
show the effect of a jet, Fig. 15 being the action of the 
jet upon a “fair” form, and can be compared with the 
action of the jet about the same speed, and under similar 
circumstances, on a form (Fig. 16) which is not fair, the 
result being that in the latter case two vortices are pro- 
duced in front of the obstacle and two behind it, the 
difference in appearance of the vortices formed being 
caused by the greater quantity of air present before than 
behind the body. Fig. 17 shows a case in which the 
velocity is not so great. Fig. 18 is where the velocity is 
reduced still further—so much so, that the whirl or vortex 
only appears in front of the body, while behind it there 
is an empty space, as can plainly be seen by the drops on 
the glass sides. Fig. 19shows a casein which the velocity 
is still further reduced, so that now the jet is no longer 
immersed but free, and falls upon the obstacle running 
down the sides, and is heaped up in the side and finally 
escaping underneath. Figs. 20 and 21 represent the effect 
of the jet upon a flat face in two positions. Fig. 22 gives 
an example of the flow through pipes in which an obstacle 
has been placed. 

Now in all these examples it will be seen that there is a 
clear border line round the imme body, and at that 
portion of the body which is in contact with the water in 
the case of the action of the jet, and this is the point 
which has already been alluded to as being a matter call- 
ing for some explanation. In Fig. 23, which will be re- 
ferred to at greater length later on, it will be noticed that 
the clear border passes beyond the limits of body. 

The natural question suggested at first was whether 
this border is caused by refraction of light in age 
through the parallel layers of the glass and water, an 
very careful means were taken to investigate this point ; 
but, as will appear from what follows, this matter was 
completely set at rest by subsequent experiments, and 
nam not be alluded to further. 

What was, then, the cause of this clear border which 
has different breadths at different points, the amount of 
which can be modified by varying the velocity of flow, 
which, of course, was quite invisible as long as the air 
was not admitted, of which the admission of colou 
fluid or any finely divided solid bodies in the water did 
not reveal in any way to the eye? 

To obtain an answer to this question the changes 
effected by rubbing the sides of pipes and obstructions 
with grease and by roughening the surfaces were. first 
observed, and also the effect of injecting coloured liquid 
more or less suddenly into the flowing stream. In the 
latter case it was noticed that the colour seemed to pass 
first into the general body of the water, and linger last 
round the portion where the clear border line was shown. 

Mr. Okill, my assistant, who has carried out all the 
experiments with me and constructed most of the appa- 
ratus, made the suggestion of admitting coloured liquid at 
the skin surface itself of the obstruction, and not in the 
general body of the stream. The way of doing this is 
shown in Fig. 3. 

The wall diagram shows the general effect of injecting 
coloured fluid into this clear border line, and it will be 
noticed that the coloured liquid is travelling along in 
parallel layers, the deepest colour being nearest the skin 
of the obstacle. This shows that the rate of motion is 
slowest at the skin and gradually increases outwards, 
causing the fluid to more and more diffused, but it 
does not directly mix with the darker portion which con- 
tains the air. Further experiments showed that if 
coloured liquid is injected across the clear border line it 
immediately colours the whole darker portion in the slide. 
Again, air injected into the border would not remain 
there, but at once escaped to the outside. Remarkable 
effects have been obtained by injecting different materials. 
With the idea of using the materials exuded upon the 
skin of fishes, but which material is difficult to obtain in 
quantity, bile was suggested to the author by his friend 
and colleague, Professor Sherrington, F.R.S., as contain- 
ing a quantity of the above substance, its function being 
apparently the lubrication of the intestines. Moreover, 
vee can be obtained in sufficient quantity from slaughter- 

ouses, 

The use of bile for injection at the skin of obstacles 
resulted in changing the appearance shown in Fig. 17 to 
that of Fig. 23, the clear Cooder being reduced, and the 
whole mass of water rendered opaque. For some time 
the author thought the apparent increase of velocity of 
flow denoted a reduction of surface resistance, due to the 
presence of this lubricating material ; but special experi- 
ments made to test the effect upon the discharge through 
a pipe by the injection of this substance have, so far, given 
negative results. Moreover, precisely the same appear- 
ance is produced by the use of turpentine as that shown in 
Fig. 23, and theuse of turpentine in experiments with pipes 
does not give any marked increase in the discharge. 
These experiments were made by fitting a pipe (9 ft. 
long) covered with flannel within another of the same 
length, so as to form an annular space for the discharge 
of the water, the inner pipe being filled with the oil— 
turpentine, bile, or glycerimme—which was forced out 
gradually into the flannel covering as the experiment pro- 
ceeded. The experimental tank of the college laboratory 
enabled accurate observations of the rate of discharge 
under a given head to be made, but further and more 
complete experiments are required in connection with 
this matter. 

Lantern experiments have been made with sections of 








ship, giving the cases of the rudder steady and hard 





pipes, one side being lined with flannel and_the other 
ing smooth brass, and the effect of using bile is made 
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evident from a study of its effect upon the rougher side 
of the pipe. The retardation produced by the flannel can 
be plainly seen, but as the Bile is injected under the 
flannel side of the pipe the velocity of the particles upon 
that side is at once increased, and the border in which 
— motion of the layers of water is taking place is 

iminished in width. Again, experiments were made 
upon a section of circular form which could be turned 
round and either a rough or smooth surface exposed. 
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With the rough surface (notched with a file) the border | 


was appreciably larger than with a smooth surface, but | 
directly the bile was injected from the skin of this| 
obstacle, the border was reduced, and the water seemed | 
to glide over the tops of the small projections as if they | 
presented no real obstruction. 

Now if the figures giving the effect of jets upon the | 
concave obstacle be examined (Figs. 16 to 19), it will be | 
seen that they bear out the view that the width of the | 
film decreases with increase of surface velocity, and that | 
except in the case of the free jet (Fig. 19), the border is | 
most narrow at the point upon which the jet impinges, 
and gradually increases in width. The case of the free 
jet is very interesting, as this remains of the same width, 

aving the same velocity throughout. In this case it is 
important to note the border is not caused by the pre- 
sence of air, but is merely the effect of refraction upon 
the curved surface. Again, in the case of the ship’s sec- 
tion with the rudder hard over, it will be noticed that the 
border is very narrow on the side where the flow is acce- 
lerated and wider on the other side, and that the line of 
separation is very much more marked on the former side. 

he result of all these observations and experiments 
has led the author to the conclusion that the clear border 
line represents a condition of parallel flow of layers of 
water past the skin of the obstacle or the sides of a pipe | 
in which a state of shearing exists, while outside this, in 
the darker portion, the water is in a state of sinuous | 
motion, which corresponds to the state of the | 
velocity of water. 

Members will be aware that the French philosopher 
Coulomb, more than 100 years ago, cau: a disc sus- 
pended by a torsion wire to oscillate in a vessel of liquid, 
and he thus ascertained that the resistance to various 
bodies under such circumstances, when the movement is 
a slow one, varies directly as the velocity of the motion, 
a fact which is quite contrary to the friction between 
solid bodies as investigated by General Morin. Colonel 
Beaufoy, Froude, and others, however, found that, at 
higher velocities, the resistance varied more nearly as the 
square of the velocity, and at higher s s the resistance 
varied at even higher powers of velocity. The difference 
of the two conditions in which the variation was directly, 
or, as the higher power, undoubtedly represented on the 
one hand the condition of water in which the mere 
viscosity came into play, resisting the shearing stress of 
the layers in passing over each other, and, on the other 
hand, to the breaking up of the water into eddying 
motion when the resistance was much greater. 








Professor Osborne Reynolds investigated the critical 
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velocity at which this occurs, and in his 


paper on the 
subject (Phil. Trans., vol. clxxiv., Part iii., 1883) he gave 
calculations concerning the critical velocity, accompanied 
by an account of some beautiful experiments, which 
showed the sudden breaking up at the critical velocity of 
the stream in a glass tube, which had been flowing quite 
steadily until that critical velocity was reached. 
Now in this paper he incidentally alludes to the velo- 
city of the water being greatest in the middle of a 





Fig.5. 




















adduced in favour of the foregoing way of accounting for 
the clear border revealed in the lantern experiments. 
One of the most striking is the extension of this clear 
border beyond the edge of the immersed 'y, as shown 
in Fig. 23, which clearly proves that no optical effect 
by the body itself can be considered as the cause. 
Further, the a merging at the end of the clear 
stream into what has been considered as the portion in 
sinuous motion does not conflict with the view of a sudden 
change of state along the boundary of this clear portion, 
since different layers of the latter must obviously have 
different velocities. 

There is a practical aspect of the whole question upon 
which the author would only touch with the greatest 
diffidence. Many inventors have suggested the lubrica- 
tion of ships by exuding some substance, usually mineral 
oil; indeed, there have been many advocates of the use 
of air in this way. The idea in such cases has been to 
obviate the carrying along of a body of water with the 
ship. It is clear that neither of these substances can be 
applied so as to prevent the wetting of the ship’s sides, 
pe if once the side of the ship or the inside of a pipe is 
wet, the shearing action at this wetted surface must 
result, at certain speeds, in setting up eddying or sinuous 
motion in the surrounding water. This sinuous motion 
is capable of absorbing all the enormous power taken up 





by what is known as skin friction without any great mass 
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channel, and zero at thesides. If this isthecase, it seems 
obvious that in no event can a whole body of waterin the 
tube break up into sinuous motion ; for, if the matter be 
thought out carefully, it is evident that, although it is 
possible to have one of the conditions by itself, viz., the 
condition of lower velocity and parallel flow, it is not 
possible to have the other condition by itself, viz., the 
condition of sinuous flow, and this leads irresistibly to 
the conclusion that at some point or other there must be 
a line of separation between the two. 

This, of course, would not be seen in the experiments 
made by Professor Reynolds, and the diagrams in his 
paper show the whole body of the water broken up into 
sinuous motion, which would naturally appear to be the 
case, from the fact that the colour used would spread 
through the whole tube when the colour band broke = 

Professor Reynolds expresses his surprise at the sudden- 
ness with which the change took place between the two 
states of flowin the following words: ‘‘I had not there- 
fore considered the disturbances —T to try and 
diminish them as much as possible. I had expected to 
see the eddies make their appearance as the velocity in- 
creased, at first in a slow and feeble manner, indicating 
that the water was but slightly unstable. And it 
was a matter of surprise to me to see the sudden force 
with which the eddies sprang into existence, showing a 
highly unstable condition to have existed at the time the 
steady motion broke down.” 

The author had not read the above paper for many 
years, and did not, in fact, look it up until after he had 
arrived at what appears to be the real cause of the clear 
border line and of the darker portion, but when the above 
words were re-read he could not help thinking that the 
clearly defined line of demarcation visible in all the 
experiments between what must be regarded as the zones 
of parallel flow and sinuous or eddying flow was even 
more surprising and unexpected. In many of the photo- 
graphs, the line itself is most strongly marked, the 
presence of air in the water making that line darker than 
the space beyond, showing in what a sharp and clear-cut 
manner the change of state occurs, instead of, as one 
would naturally expect, gradually changing from one 
to the other. 

To put the matter in a sentence, whereas Professor 
Reynolds was surprised at the suddenness in time at 
which the change of state took place when the velocity 
rose beyond a certain point, the foregoing experiments 
seem to show a suddenness in position where the change 
of state occurs which is even more startlin 





There are numerous arguments coven those already 


of water being necessarily carried along bodily by the 
ship. It may be that a closer study of the economy of 
nature in the coverings of fish, water-fowl, and aquatic 
animals will lead to more successful attempts to reduce 
the surface resistance in pipes and on ships. 








THE PROGRESS OF MARINE 
ENGINEERING. 


A Review of the History and Progress of Marine En- 
gineering in the Royal Navy and Mercantile Marine 
from the Foundation of the Institution of Naval Archi- 
tects to the Present Date.* 

By Sir Atsert J. Durston, K.C.B., R.N., Engineer-in- 
Chief of H.M. Navy, Vice-President ; and Mr. J. T. 
Mixon, Chief Engineer-Surveyor of Lloyd’s Register 
of Shipping. 

(Concluded from page 52.) 

Fies. 1 to 4, on pages 94 and 95, have been con- 
structed to show graphically the rises in pressure of 
steam, piston speed, total indicated horse-power, and 
8 of revolution which have taken place in the Royal 
Navy between the years 1860 and 1897. 

In Fig 1 the total indicated horse-power of all the 
effective ships has been set up to scale at the years given, 
and a curve has been drawn through the points so ob- 
tained. The indicated horse-power under construction 
is shown for the later years by setting it up from the ‘first 
curve, and the second curve so obtained thus represents 
the total indicated horse-power, including that under 
construction. 

In Fig. 2 the rise of pressure in the Royal Navy is 
graphically traced. The upper dotted line represents the 
advanced guard of smaller ships, and the lines have been 
carried back before 1860 to show where the divergence 
commenced. It is interesting to notice that the advanced 

ard has now been outstripped by the main body, the 

errible and Pelorus having pressures of 260 Ib. and 

300 lb. respectively, against 250 lb., the highest in a com- 

pleted torpedo-boat destroyer. There have been jumps 

of pressure at various times, notable cases being the 

Lightning, the first torpedo-boat built for the Royal 

Navy, the Herreschoff torpedo-boat, and other torpedo- 

boats by Thornycroft and Yarrow. —=§s_—> 

The straight line at 1889 to 1897 indicates that the 





* Paper read at the International Congress of Naval 
Architects and Marine Engineers. 
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EXPERIMENTS ON SURFACE RESISTANCES IN PIPES AND ON SHIPS. 


(For Description, see Page $0.) 





Fic. 7 Fic. 8. 





Fic. 9. 


Fic. 10. Fic. 11. 





Fia. 12. 


limit of pressure considered desirable with the tank boiler 
(under the conditions of weight and space allowable in 
the warships of the Royal Navy) had been practically 
reached ; the further rises of pressures after this date have 
been made by the adoption of the water-tube boiler, and 
the lines are made thick where the steam is obtained from 
water-tube boilers. 

It may be remarked here with reference to the rise of 
pressure that as the pressure has increased so the difficulty 
in making a further rise has diminished, and a rise from 
150 lb. to 250 Ib. has been made with less difficulty, and 
certainly with less risk and less proportion of actual 


| 





Fie. 13. Fic. 14. 


failures, than the rise from 30 Ib. to 60 lb. in the earlier ; factor in diminishing the size and weight of the engines, 
stages of progress. After all, the rise of temperature in | and in Fig. 4 these increases are indicated. The speed of 
recent advances is comparatively small. revolution naturally varies with the speed, size, and 

Fig. 3 shows the piston speeds which have obtained in | draught of water of the vessel, and also the size of the 
the Royal Navy since 1860. | engines. 

A line has been drawn connecting the lowest examples, Tn the figure, the vessels have been arranged in classes 
and it will be seen that there has been a steady general | following very closely their official classification ; repre- 
rise. By comparing the highest and lowest cases, i.e., | sentative ships are selected and a line passed through 
the Warrior, with a speed of 434 ft. per minute, and Star- | them, special cases being shown by isolated spots. The 
fish, with a speed of 1221 ft. per minute, it will be seen | lower line shows the battleships, and the Bellerophon and 
that the piston speed has been practically trebled. | Hercules are notable cases of high speed of revolution for 

Increased speed of revolution has been a most important | the time in which they were constructed, and in view of 
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EXPERIMENTS ON SURFACE RESISTANCES IN ‘PIPES 








Fic. 18. 





Fia. 21. 


the size of the engines, the Bellerophon being 6500 indi- 
cated horse-power, and the Hercules 8500 indicated horse- 
power. 

The lines —.—. on diagram refer to the cruisers, 
which practically commenced with the Inconstant and the 
Volage in 1869. The earlier cruisers existed without 
much attempt at classification ; later we find divergencies, 
which eventually become accentuated into first, second, 
and third classes, as shown by the three lines — .—. on 
diagram. 

Vertical engines were fitted in the first-class battleships 








(For Description, see Page 90.) 
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in 1875, and about 1887 the horizontal engine was aban- 
doned generally for the vertical, the change being made 
practicable by modifications in the ~~ design, chiefly as 
regards protection. The stroke of the vertical engines 
was greater than the horizontal engines they replaced, 
and the revolutions were therefore less, though there was 
a slight increase in piston speed. : 

An interesting illustration of this is given by compar- 
ing the Orlando and the Hawke. We have in the Hawke 
an increase in piston speed to 870 from 830 in the Orlando, 
but a decrease in speed of revolution from 119 in the 
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Orlando to 102, due to the employment of a 4 ft. 3 in. 
stroke, as against the 3 ft. 6 in. stroke of the Orlando. 
The result has been a much smoother running and more 
economical, if somewhat heavier, engine. Most of the 
Hawke class have made long runs at high speeds, in 
some cases over 18 knots, with a coal consumption of 
1.6 lb. to 1.7 1b. of coal per indicated horse-power. 

In the early torpedo gunboats there was a sudden and 
considerable increase of speed of revolution, but they 


soon evolved into two classes, the slower running Haleyon 
class, and the torpedo-boat destroyers, which are shown 
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by the upper spots. A comparison of one of the twin 
engines of the Mars and the single engines of the Warrior 
shows that the speed of revolution has been practically 
doubled in battleships for engines of the same power. 

In Table I. there are given a few particulars of repre- 
sentative ships in the Royal Navy, which embodied the 
advanced practice at the time they were designed. Some 
torpedo-boat destroyers are added, as the machinery of 
these little vessels represents, with the single exception of 
the steam pressure employed, what is most advanced in 
modern marine engineering. 

The Warrior was launched in 1860 and _ tried in 1861. 
She has since been reboilered, but the original engines 
are still efficient. Besides the general features already 
mentioned, we find in her machinery many now obsolete 
details, such as deadweight loaded safety valves, feed and 
bilge pumps worked off the main engines, cast iron con- 
densers ; while the engines are started and turned by 
hand gear, and as first fitted there was no steering engine. 
There is also an entire absence of steel in the construction 
of engines and boilers. 

Passing over a period of 11 years to the Devastation, we 
tind the engines are still simple, but twin screws have 
been adopted, surface condensers are fitted instead of jet, 
and the number of auxiliary engines is doubled, and in- 
cludes steam engines for steering, and for working the 
gun machinery and ventilating the ship. The next six 
years bring us to the Inflexible, in which the horizontal 
simple engine is replaced by the vertical compound. The 
auxiliary engines are increased fivefold, including hy- 
draulic pumping engines and a variety of hydraulic 
motors driven by them for working the gun machinery. 
Steam driven ventilating fans are freely used. The box 
boiler has disappeared, and its place is taken by oval 
boilers, some of which are double-ended. The engines 
are also fitted with piston valves. The expansion valve 
disappears at this stage, the Inflexible being so_ fitted 
originally, but the valves removed soon after her trials. 

We find another very important advance in this ship, 
the prelude of a revolution in shafting; for, while her 
pred arom and connecting and piston-rods are iron, the 
wropeller shafting is of Whitworth compressed steel and 
Solleer. As illustrating the advance which has been 
made in the matter of boiler preservation, it may be 
noticed that the Inflexible’s boilers are still efficient. 

An interval of 10 years from the Inflexible brings us to 
the Sanspareil, and the advances here are again very 
marked. The cempound engine is replaced by the triple- 
expansion. Steel replaces iron generally for shafts, rods, 
columns, and also for the main bearing frames, and the 
crank and propeller shafts are hollow throughout. The 
boiler pressure is more than doubled. The boilers are 
entirely of steel with corrugated furnaces. The piston 
speed is increased nearly 50 per cent. Cast-iron pistons 
are replaced by cast steel in the case of the low-pressure 
and intermediate-pressure pistons, and arrangements for 
forced draught are fitted. The number of auxiliary 
engines has increased to. 92, and their indicated horse- 
power to 2100. The feed pumps are no longer worked off 
the main engine, evaporators are fitted for making up loss 
of fresh water, and in the construction of the condenser 
cast iron is replaced by gun-metal. The advances of the 
nine years ee ee 9 the Sanspareil are best seen by com- 
paring that ship with the Terrible. 

The boiler pressure in the Terrible is nearly double that 
in the Sanspareil; and, although the figures in column 
marked * do not indicate any reduction in weight, it must 
be remembered that while the Sanspareil’s power was ob- 
tained by a liberal use of forced draught, the Terrible’s 
was obtained without any air pressure, the stokeholds 
being open, and by comparing the Terrible with the Sans- 
pareil under the same conditions as in column marked +, 
we have a reduction in weight per indicated horse-power 
in favour of the Terrible pe poh 35 per cent. The reduc- 
tion in weight from the Prince George is seen from the 
Table, but in this ship again the maximum power was 
obtained with forced draught. Taking the natural 
draught power of the Prince George, as at +, there is 
again a reduction of weight in favour of the Terrible of 
33 per cent. In the Terrible we have, besides water-tube 
boilers, many improvements in detail necessary in order 
to deal with the high pressures with certainty. Among 
these may be mentioned a general use of steel steam pipes, 
and of metal to metal joints, also of asbestos-packed cocks 
and metallic packings. There are also improvements for 
dealing with the water from the air pumps, and for ex- 
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TABLE III.—Tue Cunarp FLEEt. 























| 
Cylinders. | ” Coal per 
3 Boller | Pistoo > —g | Coal, tadicated 
. : i ioe ee } e- 
Name of Ship. Description of Engines. — | Pressure. | Speed. Scat Day. ponurper 
Diameter. | Stroke. | | Hour. 
ee — ‘i --—_—— |= sie ar = 
1860. } Ib | tons Ib. 
Cambria .. . 3 Side lever 774 90 10 | 256 | 1,040 | 44 id 
Ainerica \| Ditto Cs a a eC 2 1,600 | 58 3.38 
Niagara fi} | | 
Europa... | : | . = 
Caneta és j Ditto 20 96 18 | 294 | 1,850 | 674 3.41 
Asi te | : 
Africa } wane 968 1023 «=| #18 | 261 | 2,160 74 3.2 
Arabia ; Ditto 103 108 18 270 =| = 3,000 «| =—(105 3.2 
Persia ; a _ Ditto — 1004 120 | 24 320 | 4,180 | 157 3.5 
Satellite (tender) ..| One-cylinder, side lever 50 42 | 12 | 
Etna a Beam, geared 42 | 38h 16 | 218 | 28 | 
Delta a aye Ditto 763 | 63 | 14 | $25 | r 50 
Jura : om __ Ditto "6 | i | 6 | Be | “ane 485 | 3.35 
Melita . — ee Oscillating, geared FO} | 54 13 252 | 612 224 | 3.38 
Palestine . bet hee Ditto 57 ee a i 7 a ris i 
British Queen ) | | | | 
a - ‘ Vertical, direct 48 | 33 | 12 | 330 | 500 | 20 3.73 
Karna a 
Stromboli .. ae = Ditto 424 31 | 17 | 284 — | 19 
Damascus .. * : Ditto 52 36 14 | % 6&0 27 3.7 
Australasian oe : Ditto 90 42 | 20 | 294 | 3,070 100 3.0 
| | | 
1870. | | 
Satellite (tender) One cylinder, side lever 50 42 12 | 
Palestine .. sf Oscillating, geared 57 57 | - a | - 30 
British Queen : Vertical, direct 48 33 14 | 330 | a0 | 20 3.73 
Balbec .. ; Ditto 48 330~C*«&S! cs 2 500 | 20 
Stromboli .. i : Ditto 42 31 20 315 = | 19 
Atlas . \ Oscillating, geared 5 ; } xX 26 0 | 37 4.0 
Olympus .. j 8 58 | 60 | ee ad 860 ss . 
Hecla | : | | 2 ‘ 
Marathon Ditto 59} €0 20 285 | 930 38 3.8 
Sidon ) 
Kedar Ditto 58 €0 21 260 | 860 | 37 4.0 
Morocco J | 
Scotia a : Side lever 100 144 25 | 384 | 4,200 | 164 3.6 
China os Oscillating, geared +0 66 | 92 | $08 | 2,000 | £0 3.7 
Corsica. “ Ditto 51 54 21 | 216 680 | 95 | 3.4 
Cuba 2. Ditto 82 | 72 22 | 300 | 2,300 83 | 3.36 
Tripoli ' | 
Malta j Ditto 61} 0 24 | 250 | 1,100 | 40 | 3.40 
Tarifa ) | | | 
Aleppo Ditto 61 | 60 23 | 250 | 1,100 | 40 3.4 
Palmyra : ) j | | | | 
Java * et . Vertical, direct 85 } 42 25 378 2,440 | 85 3.25 
Rossin ; : Ditto 86 45 % | 412 | 2900 | 98 3.15 
Siberia ' : ~ | - | , ¢ 
Samaria / Ditto 61 42 2% | 371 | 1,400 | 48 3.2 
Calabria \ ) 432 | 
Abyssinia .. Ditto L 9 48 30 416 | 2,480 | 86 3.2 
Algeria / j 408 | 
Batavia xa Compound 51 and 86 48 60 | 400 | 3,700 | 41 2.25 
Parthia... : Ditto 56 ,, 97| 48 | 60 408 | 1,870 | 45 2.25 
1880 | | 
Satellite (tender) One cylinder, side lever 50 42 | | | | 
British Queen Compound 29 and 54 36 | 65 | 360 | 580 | 14 2.25 
oo , Ditto 28 ,, 56 36 65 | 360 | 510 | 13 | 2388 
Atias : | cs 
Ghemees Ditto 44 ,, 78 42 oo | 6392 | «1,150 | 88 2.27 
Hecle : | | 
on Ditto ee ee 66 | 392 1150 | 28 | 227 
Sidon \ | | | | 
Kedar f Ditto so, ¢8 | 45 | 6 | 405 | 850 | 23% 2.57 
Morocco ; i | } | | 
China ‘ ¢: Ditto Bh. 88 48 63 | aS | 1,750 43 2.3 
a ke Ditto 38 ,, 68 48 | 70 424 | 1,100 26 i 22 
arifa | | 
Aleppo Ditto ba. Pee sg | 70 | 424 | 1,100 2% | 22 
-almyra | | | | 
Sunnie - Ditto 45 ,, £0 42 70 | $392 | 1,600 39 | 2.27 
Abyssini ) ee . | 
rg Vertical, direct 72 s | 30 | 416 | 2,480 | 86 | 32 
Batavia. ° Compound Stand 86 | 48 | 60 | 400 | 1,700 41 2.25 
Parthia : Ditto ob, 97 | 48 | 6v | 408 | 1,870 45 2.25 
rinidac : : mm | 
nance a Ditto 39 ,, of] 45 | 70 | 390 =| 900 24 2.5 
Saragossa . Ditto 0, 71 | 4 | 67 | 405 | 1,000 27 2.5 
Nantes Ditto 33h,, 58] 42 | 65 | 357 | 600 16 2.5 
Bothnia ) Di | | * | | 4 - 9 
Scythia... { itto 60 ,, 104 54 67 | 513 | 3,300 76 | 2.15 
Cherbourg Ditto 333,, 58 | 42 | 61 | 357 |, 600 1 6| «(25 
Gallia Ditto 64,80,80 | €0 | 7% 650 | 4,500 100 «=| «= (2.07 
| | 
1867. | | | 
Satellite .. : One-cylinder, side lever 50 42 | 
British Queen Compound | 29 and 54 36 | 65 | $60 580 14 |} 2,25 
Marathon .. Ditto 44 ., 78 42 | 66 | $92 | 1,150 28 2.27 
Kedar Ditto 39 ,, 68 45 | 6 | 406 | 350 233 2.5 
Tarifa A , Ditto 38 ,, 68 | 48 | 70 | 424 | 1,100 26 re! 
Aleppo... ie Triple-expansion 243,353, 583) 48 | 160 | 536 | 1,250 18 1.34 
Samaria .. ss : Compound 45 and 80 42 | 70 | 392 | 1,600 39 2.27 
Trinidad . : ' Ditto 39 ,, 69} | 45 70 | 390 | 900 24 2.5 
Saragossa .. : Ditto oO. 7L I 45 | 67 | 405 1,000 27 2.5 
a Ditto 334 ,, 584 42 61 357 600 16 2.5 
t Fi ; P | 
Sey this, Ditto GO ,,108 | 6 =| 67 513 | 8,300 76 2.15 
Gallia... Ditto 64, 80, 80 | 60 75 | 550 | 4,500 100 2.07 
Catalonia ; ; Ditto 51 and 88 60 | so | 610 | 3000 | 6 2.14 
Cephalonia : ; D tto 52 ,, 93 | 66 | 90 | 605 | 4,000 | 87 2.03 
Pavonia < : s | | oo | eo | 
Servia < Ditto 100, 72,100} 78 | 8&5 700 «=| «(9,500 | «(178 17 
Aurania eS Ditto 91, 68, 91 72 | 90 | 764 | 9,700 | 180 1.72 
Umbria. : ge | e ‘ 
Etruria | i Ditto 105, 71, 105 | 12 110 | = 780 | 14,500 285 1.83 
. . . . 2 of 37 | 
Campania \ |Twin-screw, triple, five cy-)) 7° 24 | ™ - 
Luc&inia / linders to each engine } “ sid og \ “4 - ssi | ee 
i . en = é 
8 i . . 
a : \ Twin-screw, triple 22}, 363,60/ 48 180 | 680 4,200 63 1.4 
Skirmisher (tender) Twin-screw, compound 21 and 42 32 


Warrior’s machinery were turned into machinery of the 
Quail class, it would supply 38,000 indicated horse-power, 
instead of 5400, with a coal consumption per indicated 
horse-power of half that of the Warrior. 





In the mercantile marine the advance of engineering 
has been steady and continuous. In the majority of cases 
economy of coal has been, as it always will be, the pre- 
| dominating factor affecting the design, and the progress 





made in this direction has, no doubt, been the principal 
reason of the'great development in steam shipping, both in 
point of numbers and in size of vessels engaged in general 
commerce, while it has rendered it possible for them to 
compete in trades previously monopolised by sailing 
vessels, 

Table II. shows the increase in the number of British 
and Colonial steam vessels in each decade since the foun- 
dation of the Institution. It shows also the gradual in- 
crease in the powers of the individual vessels which have 
rendered possible the attainment of ~— at sea which a 
few years ago would have been considered to be impracti- 
cable. 

Appended also in Tables III. and IV. are the parti- 
culars of the fleets of the Cunard and the P. and O. Com- 
ge for the years mentioned in Table II. These may 
»e taken as representative of the vessels of the other 
great lines, and, so far as types of engines, &c., are con- 
cerned, they are representative of the then best practice 
in the marine engineering world. These particulars show 
the gradual rise of steam pressure, the increase of size and 
power of engines and of piston — and the advance- 
ment made as regards economy of coal consumption. 

In concluding the paper it may not be out of place to 
remind ourselves how much of the great progress in marine 
engineering of the past 37 years has been due to the cordial 
relations et have existed between the various nations 
represented at this gathering, and the increased facilities 
for intercommunication which have enabled each to be 
assisted by the advances of the other; and we may on 
such an occasion as this reflect with satisfaction on the 
fact that these relations and intercommunications, by 
assisting so materially in the progress of marine engi- 
neering, have conduced very much to the general pro- 
- stp and happiness of the western world, to which 
that progress is so closely allied. 








BRAZILIAN Rartways.—The Paulista line has been pur- 
chased by the San Paulo (Brazilian) weeny, Mena ny, 
— The purchase price is stated to have been 18/. per 
share. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 
—The Loughborough section of the extension of the 
Manchester, Sheffield, and Lincolnshire Railway to Lon- 
don has for several weeks been dese to some extent, 
the workmen ee ag Age te oer having been drafted off 
by the contractor (Mr. H. Lovett, of Wolverhampton) to 
the Leicester section. Operations have, however, now 
been resumed near Loughborough, and 450 men are at 
present engaged. The permanent way has been laid over 
a large extent of the section, and it is expected that it 
will be completed in about ten days. The south end of a 
tunnel at East Leake has been completed, Stations are 
about to be commenced at Louatiueath, Woodhouse, 
Quorn, Rothley, and Swithland. 





Srreet Ramways.—The Street Railway Journal, of 
New York, has again issued a comprehensive review of 
the operations of street railways or tramways in each 
of the great centres of the United States, and facts of 
engineering interest, as well as of financial importance, are 
given. It is not possible to offer any precise summation, 
as each town is dealt with separately, but it seems as if 
the total receipts were increasing at the rate of about 6 to 
7 percent. per annum. The large companies have only 
an increment of 64 per cent., and they represent over 
84 per cent. of the total gross receipts. Indeed, 72 per 
cent. of the fares go to 195 companies whose capital 
exceeds 200,000/., while 12? per cent. more goes to com- 
panies having each over 100,000/. of capital.. There are 
many maps showing the systems in the respective towns, 
and tabular information of interest to the investor. 





Ovr Ratts ABroaAD.—The exports of rails from the 
United Kingdom sustained a check in June. The total 
shipments for the month were 51,775 tons, as compared 
with 60,533 tons in June, 1896, and 37,870 tons in June, 
1895. The Japanese demand showed a falling away in 
June; the shipments to Brazil and the Argentine Re- 
public also declined. On the other hand, the exports to 
South Africa, British India, and Australasia were upon a 
larger scale. In the six months ending June 30 this 
year our rail exports amounted to 289,957 tons, as com- 
pared with 288,683 tons in the corresponding period of 
1896, and 170,894 tons in the corresponding period of: 
1895. It will be seen that exports have, upon the whole, 
been about stationary this year as compared with 1896, 
while they show a large increase as compared with 1895. 
The deliveries to British India to June 30 this year were 
170,210 tons, as compared with 139,473 tons and 61,417 
tons in the corresponding periods of 1896 and 1895 respec- 
tively. Australasia took 41,823 tons of British rails to 
June 30 this year, as compared with 30,337 tons and 
20,983 tons. There has been a large increase in our de- 
liveries to British South Africa, the total attained to 
June 30 this year having been 38,610 tons, as compared 
with 6553 tons and 7684 tons. On the other hand, the 
deliveries to Japan to June 30 this year declined to 
25,144 tons, as compared with 34,113 tons and 18,828 tons ; 
while those to the Argentine Republic fell away to 
27,382 tons, as compared with 40,043 tons and 2658 tons. 
No British rails have been forwarded to the United 
States this year, although 8407 tons were forwarded to 
the American Union in the first half of 1896. Russia 
took 3703 tons of British rails in the first half of this year, 
as compared with 3853 tons and 7810 tons in the corre- 
sponding periods of 1896 and 1895 respectively. The 
prices current for rails have slightly improved this year, 
the value of the 289,957 tons exported to June 30 having 
been 1,331,873/., while the 288,683 tons exported in the 
first half of 1896 were priced at 1,290,612/, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the tance of a complete 
ae is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the nee of a complete speci ion, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,829. W. Rowbotham, Bi ham. Vaporising 
Arrangements for Oil or Inflammable Vapour 
es, [2 Figs.) July 4, 1896.—Referring to the first modi- 
fication shown in Fig. 1, there are attached to the ends of the 
pistons B, B projecting fingers or rods b, b, which rods at or 
about the end of each piston’s stroke (as in the position shown) 
make contact with a centrally situated insulated rod M, such 
contact completing the circuit through the battery D (or other 
source of electrical supply) and the wires E, E of the vaporising 
body ; and by heating up the wiresand surfaces, puts that body 
in a state fit for vaporising. When the engine starts, the move- 
ment of the pistons B, B make and break contact with the insu- 
lated rod M at each reciprocation, and thus as the speed increases 
the time during which the current flows through the vaporising 
wires E, E diminishes. As the speed of the engine increases the 
current passing thus decreases, and the heat added by the ex- 
plosions succeeding each other takes the place of the heat at first 
generated by a powerful electric current. By this device the 
temperature of the vaporiser wires or vaporiser body is kept 
sufficiently low to avoid ignition of the oil when it is in- 
jected on the vaporiser, and also, of course, sufficiently 
low to secure the wires from any danger of fusion. Fig. 2 
shows a modification in which the contact fingers b, b are dis- 

















pensed with, and where the current regulator is combined with 
the engine governor. The engine governor F is driven from the 
shaft G, and has at one end a flat disc H fixed on the sleeve I; 
the said sleeve having a sectional commutator 1, 2, 3, and 4 
formed on it, and riding between the contact brushes J, K which 
complete the electrical circuit through the battery D and 
vaporiser wires E, E at certain times. The oil supply valve L is 
<lriven from the cam M through the hit-and-miss wheel N, rod O, 
and lever P at the proper moment. The operation is as follows : 
The governor F is in the position it would be when starting, and 
the brushes are on section 1 of the commutator, this allows the 
current to pass without interruption; on a slight increase in 
sp:ed, section 2 is pulled under the brushes J, K, and the circuit 
is made and broken a few times per. revolution; the speed still 
further increasing section 8 comes under the brushes, and still 
less current is passed owing to shorter durations of contact ; on 
a further increase section 4 comes under the brushes simultaneous 
with the disc H, pulling the hit-and-miss wheel N out of the path 
of the oil supply cam M, and both current and oil are cut off simul- 
taneously until the speed becomes normal again. Contact making 
and breaking devices may be attached to any moving part of the 
engine outside of the cylinder to effect the same purpose. (Ac- 
cepted May 12, 1897). 


LIFTING AND HAULING APPLIANCES. 


11,614. R. M. Howatt, London. Automatic Rais- 
ing Arrangement for Tipp: Coal, &c., into 
Storage Hoppers or in to Ships or 
Barges from Wagons. [4 Figs.] May 28, 1896.—This in- 
vention relates to means or apparatus by which railway and like 
trucks or trolleys having no tilting appliances of their own can, 
by a raising or lifting device at one end, have their contents dis- 
charged from the opposite end. The tilting apparatus of this in- 
vention may be in pairs, so that trucks to be emptied can be run 
and be located over either end of a hopper or shoot into which 
the material has to be discharged, such as into storage hoppers, 
— or barge shoots. A A is the side wall of hopper or shoot, B 
t e slope thereof, C, C rails laid on ground like ordinary railway or 
c ontractors rails, which for the purpose of this invention are laid 
across the mouth of the hopper or shoot. D, D are ‘‘ wells” or 
gg tubes between the rails C, C, and within which tube the 
= t screw E has free travel. F socket or foundation bed with 
“ er or cap G. H screw collar in gear with main or lift screw 
"This collar has a six-sided exterior or body for fitting a cor- 
of eandingly inwardly shaped head I of a bevel-wheel J, the neck 
: which forms a sleeve K extending downwardly to near the 
Pog of the foundation F, where it rests in a cup L as a race 
pele M, M, which run in the lower bearing N which is re- 
se be the foundation F. P is the saddle or stirrup on the 
age of the screw E and stands above the level of the rails when 
track aan Position, and centrally with that of the axle of any 
coal at may be brought over it; the saddle or stirrup P may be 
Pi > on the head of the screw E for ready adjustment. P!, 
chewuar ae rods depending from the saddle P and ing 
bevelaith . head G to prevent the screw being turned. The 

eel J is rotated by its gear Q from the shaft R from any 








prime mover, or it may be by a winch handle or otherwise and 
capable of being operated from one side of the shoot only or from 
both sides if the appliance be so fitted as will be gathered by the 
cross-shaft S next or over the shoot as in Fig. 2, or from a dis- 
tance where the throw in of a clutch to the respective bevel- 
wheel on the cross-shaft S will operate the screw E for raising 
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and lowering it as desired. The operation of tilting a truck is 
illustrated by Fig. 1, where, by first loosening the end flap U of 
the truck and then tilting it, the contents will slide out. The 
double apparatus is capable of simultaneous action if two trucks 
be arranged over the hopper or shoot. (Acccpted May 26, 1897). 


14,283, F. E. Duckham, London. Means for Deli- 
ve Pneumatically Conveyed Grain, &c. [5 Figs.) 
June 27, 1896 .—Referring to Figs. 1 to 3, A is a line of piping ex- 
tending over the various bins B of a warehouse or granary. It is 
connected at one end with the conveying pipe coming from the 
grain blowing and conveying — generally used for the 
pneumatic conveyance of grain by a forced current, and is closed 
at the other end. At the underside of this line of piping and at 
intervals corresponding to the various bins B or places of deposit 
pipe enlargements C having outlet orifices Dand removable covers 
E are provided. The enlargement of the thoroughfare at the 
point of discharge has for effect to diminish the velocity of the air 
current at this point, and in order that the grain travelling at a 
very high velocity through the pipe may be deposited gently, the 
orifices are placed axially at right angles to the line of piping, so 
that the direction of motion of the grain must be abruptly changed 
in order that it shall pass out at the orifice, which for the time 
being may be open. Now whilst the air flows directly to the out- 
let, the momentum of the grain is so great at the high velocity at 





which it travels in the pipe that its inertia would cause it to over- 
shoot or pass beyond the discharge orifice, and means are, there- 
fore, provided whereby the grain is brought to rest so that its 
initial velocity being thus destroyed it will flow slowly in the new 
direction. The arrest of — and the change in the direc- 
tion of its motion is produced by closing the bore of the pipe A 
at a point beyond the orifice at which the grain is required to be 
discharged, the effect being to cause the grain carried by its mo- 
mentum over the opened aperture to bank up in, and to choke 
the pipe just beyond the said aperture, the grain thus banked up 
forming a self-constituted, elastic, and constantly renewed buffer 
against which the grain subsequently arriving may be projected 
without injury. It is generally most convenient to close the bore 
of the pipe A just beyond the aperture at which the discharge is 
to be effected, and for this purpose there is provided a baffle-plate 
F having a shank f, whereby it is adapted to be passed through 
the delivery aperture D into the bore of the pipe A, and to be 
there retained by the engagement of the shank with the lower 
side of the enlargement C, the baffle being situated so far beyond 
the aperture D as to leave room for a bank of grain to form for 
the purpose mentioned. To facilitate the dispersal of the air and 


permit of the quiet deposit of the grain, the sectional area of the 
orifice D is made considerably greater than that of the pipe A, the 
preferred form of the pipe enlargement section C being shown 
in Fig. 3. The covers E of the orifices D are preferably pivoted at 
one side and secured at the other by a — bolt, so that they 
may be readily opened and closed as required, all being ey 
closed except the one from which the grain is to discharged. 
Fig. 4 illustrates the invention applied to the terminal nozzle G of 
a flexible pipe H adapted to be through the hatchway of a 
vessel or bin. The nozzle G is made about twice the diameter of 
the pipe H, is closed at the end g, and provided with an outlet I 
at the underside of about the same diameter as the nozzle. (Ac- 
cepted May 26, 1897). 


MINING, METALLURGY. 
WORKING. 


14,801. E. Hollings, Manchester. Manufacture of 
Metal Pipes and similar Hollow Articles. [3 igs.) 
July 4, 1896.—a, @ are a pair of rolls caused to rotate by any 
convenient = by means of which an ingot or other piece 
of metal b hea or otherwise is forced against the point of 
the mandril c, thereby expanding or spreading out the metal 
around the mandril as shown, and forming a column or pipe. 
More than one pair of rolls @ may be used if desired, pened 
one behind the other. The mandril ¢ is of any convenient 
construction. d is a hydraulic ram by means of which end 
pressure can be applied to the ingot b if found necessary, as 
may be the case when it is requi to convert an ingot into a 
column or pipe having a relatively large hole through it. e, el isa 
series of guide or feed rollers, free to rotate on axes f carried by 
bars g,91. The bars g, g! are movable to and from each other by 
means of right and left hand screws h, or equivalent devices, so 
that the rollers can be adjusted for various sizes of ingots. 
When it is desired to use the rollers e, e! for assisting in feeding 
the — forward, the said rollers are caused to rotate by gearing 
instead of allowing them to revolve loosely, and the rollers or 
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their axes are so connected to their gearing by ratchets and pawls 
or equivalent devices that such rollers are free to rotate faster 
than their gearing if the ingot should be temporarily caused to 
travel faster by the rolls a, a or end pressure. j, j are another pair 
of rolls by means of which the column or pipe formed on the 
mandril may be smoothed or reduced or have any desired sha) 
imported to it. The rolls j,j are Ss caused to rotate by 
any convenient gear so as to assist in drawing the column or pipe 
over the mandril head. Several pairs of rollers may, if desired, 
be used to assist in stripping the column or pipe from the mandril 
head. & are antifriction rollers for supporting the mandril head 
in a central position. The said rollers are carried on arms/ free to 
slide in guides m in the frame m, and held in position by bellcranks 
0 pivoted to the frame nat n!. The bellcranks /! are operated by 
a ring o and lever ol. When the formed column or pi 

over the mandril the rollers k are released so as to allow such 
column or pipe to . More than two antifriction rollers or 
arms may be used if desired, and many various arrangements may 
be used for holding such antifriction rollers or arms in position. 
p is an antifriction roller behind the rolls j, j for rs the 
mandril or column. Several such antifriction rollers may be 
used in the case of long columns. (Accepted May 12, 1897). 


PUMPS. 
Kaiserslautern, Germany. Im- 

8.) May 30, 1896.—The object of this 
e distributing action of piston pum 
of all kinds. This pump, shown, is composed of the following 
—: Two cylinders bined and ted by two distri- 

uting chambers E!, E?; pistons A and Al, the first having two 
plugs made of hardened india-rubber B! and B?; reversing levers 
Cl and C2 ; two conical distributing valves Dl and D2 ; chambers 
El, E2 for the distribution valves; and an outside connecting 
device composed of a lever, a hand lever, and a connecting-rod. 
The pistons of the two cylinders are so arranged that they simul- 
taneously reach the dead point in their opposing position. A 


11,785. CC. Schey, 
roved Pumps. [3 Pig 


invention is to improve ti 








little before reaching the top and bottom of its stroke, the piston 
A pushes forward the reversing lever Cl or C? by means of its 
hardened india-rubber plug B! or B2, the effect of which is to 
turn the two distribution valves into their prescribed course 
through the box or chamber, by the help of the outside connect- 
ing device, so as to obtain the silent and regular opening and clos- 
ing of the forcing channels G!, G2 and the suction channels 
H', H2. The lengthened hand lever F? causes the simultaneous 
closing of the two distribution valves, as soon as the pump’s 
action is stopped. The four lateral openings made in the two 
cylinders and shut by bolts J' serve to remove the reversing 
levers. (Accepted May 26, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,713. P. Davies, London. Steam Generators and 
es - Motor Cars. [1 Fig.) May 29, 1896.—A 
cylindrical or other casing @ is a with a second casing or 
jacket a} at a certain distance therefrom so as to form an annular 
space b wherein is placed the naphtha or other volatile liquid 
intended for fuel. Upon or at the upper end of this annular 
casing is fixed a hollow ring ¢, which latter communicates with a 
conical shaped vessel d placed centrally and apex downwards 
within the space contained or inclosed by the annular casing a, 
and which conical vessel d is suspended by and communicates 
through a set or series of tubes c, e with the above mentioned 
hollowring. The hollow ring e is intended to form a steam space 
or dome, the tubes ¢ and conical vessel d form the water or liquid 
space of the boiler, and the space f tained or incl y the 
annular casing a forms the furnace or combustion chamber of the 








generator. c! is the steam pipe for conducting the steam from 
Se engine or the like. The feed water 


the steam space or dome c tot 
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or other liquid is preferably introduced into the water or liquid 
space through one or more tubes g entering the lower extremities 
of one or more of the tubes e. The vaporised liquid fuel is intro- 
duced into the furnace or combustion chamber through pipes A 
leading from near the upper part of the annular casing a! at two 
or more points opposite each other. These pipes pass through 
the lower part of the said casing and their free extremities termi- 
nate in nozzles h1 so situated as to impel the blow-pipe flames 
that would result from the burning vapour against the herein- 
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before mentioned conical shaped vessel d, after impinging against 
which they would take an upward course, and having passed be- 
tween and enveloped the tubes e connecting the said conical 
vessel with the hollow steam ring or space ¢ would finally pass 
away to the uptake ¢ through the central aperture c? in the said 
hollow steam ring ¢ as indicated on the drawing by the arrows. 
To start the apparatus it is necessary to apply sufficient preliminary 
heat, from some independent source, to the annular casing to 
effect the vaporisation of the naphtha or other volatile liquid 
contained therein. (Accepted May 26, 1897). 


11,911. J. S. Raworth, Streatham, Surrey. Im- 
provements in Connecting-Rods. (4 Fiys.) June 1, 
1896.—This invention has reference to an improved construction of 
connecting-rods suitable for steam and other motive power engines, 
and also for machines in general wherein connecting-rods are or 
may be required, and it has for its objects to reduce the cost of 
construction of such rods and to facilitate the operation of taking 
up wear. A connecting-rod, according to this invention, com- 
prises an external frame composed of suitable material, for 
example, wrought iron or steel, or a combination of the two, 
for the purpose of resisting tension, and an internal strut of 
suitable material, for example, cast steel, for the purpose of 
resisting compression ; these parts being adapted to carry the 
eyes or bearings at the ends of the rod ; and the strut being made 
in parts ane together by an adjusting screw by means of which 
the total length of the strut can be easily varied. To provide 
against any possible slackness between the adjusting screw and 
the parts of the strut with which it engages, it is preferred to 
form the end of each portion of the strut in connection with the 
screw with a slit, and provide it with one or more bolts or screws 
whereby such end can be closed tightly upon the said screw. 
(Accepted May 26, 1897). 


VEHICLES. 
14,284. E. J. Clubbe, A. W. Southey, and the Electric 
Motive Power Comp , Limited, London. Steering 


Wheels of Mec Driven Vehicles. [4 Figs.) 
June 27, 1896.—Referring first to Figs. 1 and 2, A is the steering 
axle of the vehicle, B is the box or hub of the steering wheel H, 
and C is the bearing mounted on or carried by the axle. The 
bearing C is a casting or forging shaped to fit with slight play 
inside the wheel box or hub B. The weight transmitted between 
the axle and the wheel is carried on anti-friction balls D working 
on or in ball races or paths E and F, respectively attached to or 
forming | of the wheel hub B and bearing C. The bearing C 
is formed on its inner side with a central recess in which fits at 
top and bottom the enlarged end A! of the steering axle A. A 
cylindrical pin G made a working fit in a vertical hole bored in 
the enlargement A!, extends through the latter, and its project- 
ing ends are made a driving fit in corresponding holes formed in 
the top and bottom walls of the recess. The pin G thus acts as 
a vertical axis about which the bearing C, and consequently also 
the hub of the wheel H, are at all times free to turn or swivel. 
The pin G is arranged with its vertical centre line or vertical 
axis in line with the central resultant vertical line of pressure 
passing through the weight-transmitting contact surfaces of the 
wheel hub and bearing, and it is also arranged with its horizontal 
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centre line in line with the common centre line or axis of the 
wheel and the axle. By reason of the wheel being capable of 
rotating freely around the bearing C through the medium of the 
ring of balls D, and the bearing C being in its turn capable of 
rotating freely within certain limits around the vertical pin G, 
great ease and freedom of steering are obtained, combined with 
great strength of construction. The steering axle A is arranged 
to be turned by suitable connections (not shown) from a steering 
handle. Fig. 3 illustrates a modification of the wheel box or hub Bin 
which the male and female portions of the pivoted bearing are 
interchanged, the wheel hub ting in this case formed with a 
central and inwardly projecting journal or extension BI, carried 
by and free to rotate inside the horizontal bearing sleeve C!, in 
which it is retained by the usual lock-nuts C2. The sleeve C! is 
formed at top and bottom with vertically fixed pins or studs G', 
taking respectively into the upper and lower members A2, A2 of a 
forked part attached to or forming part of the steering axle A. 
By means of this arrangement the wheel is enabled to revolve 
freely in the sleeve C1, whilst it, together with the said sleeve, is 
also free to swivel about the vertical axis constituted by the pins 
or studs G!,G1. The position of the pivoting point, i.e., the ver- 
tical line drawn through the centres of the pins Gi, G1, is deter- 
mined in the same manner as in the case of the preceding arrange- 
ment. (Accepted May 26, 1896). 






11,912. C. Coonan, Louvain, Belgium. Autocars 
or af-Prepeiting ehicles. [4 Figs.) June 1, 1896.— 
According to this invention there is used in combination with a 


turbine or other rotary motor, from which motion is preferably 








transmitted to the front wheels of the vehicle, a special arrange-| may be placed in line with the first, the two together con- 


ment that facilitates travelling round curves by allowing 


the | stituting a double-acting cylinder, having an elongated plunger 


outside wheel at this time to rotate more rapidly than the inside | common to both, the middle of which is connected by side-rod 


wheel. In Fig. 1, A represents the turbine (for instance, 
turbine) for imparting motion to the vehicle. 
shaft on which is a 
which it transmits the motion of the turbine to a fluted or toothed 
wheel D keyed on the upper part of a vertical shaft E, which 
extends through the frame of the vehicle, and whose lower end is 
mounted in a hanger Gin such a manner as to rotate freely 
therein. The vertical shaft E is, on a level with the axle of the 
vehicle, provided with an endless screw or worm H which gears 
with a toothed wheel I keyed on a hollow shaft K into or through 
which the axle M of the wheels of the vehicle T. Each of 
the ends of the hollow shaft K is provided with a clutch sleeve L 
adapted to slide freely along the said shaft, but to rotate 
therewith and to engage with a toothed rim or ring of teeth O, 


on the boss or hub of the adjacent wheel of the vehicle. Springs 


Fig 1 














P, arranged preferably around the hollow shaft K, constantly tend 
to press the clutch sleeves L into or with the toothed rings O. 
The motion of the toothed wheel I is thus transmitted to the 
wheels of the vehicle by means of the shaft K and the clutch 
mechanism or couplings L,O. When the vehicle turns or de- 
scribes a curve, the wheel situated on the outer side of the curve 
has, in order to overrun or move more quickly than the clutch- 
sleeve L with which it is in gear, only to overcome the very small 
resistance of the spring P that presses the said clutch-sleeve 
against the toothed ring O, with which its hub is provided. It is 
therefore ere of readily turning on its axle with a greater 
speed than the other wheel. If instead of a turbine there be 
employed, as shown in Fig. 2, a rotary motor a adapted to rotate 
ata less speed than a turbine, the motion of the motor a may 
be transmitted directly to the shaft e that carries the endless 
screw or worm h, and in that case steam may be supplied to the 
motor a by means of a flexible pipe 7 for the purpose of allowing 
the fore-carriage of the vehicle to turn under the body. (Accepted 
Mag 26, 1897). 

13,996. E. J. Pennington, Racine, Wiscons 
U.S.A. Devices for Steering Motor-Driven Road 
Vehicles. [1 Fig.] June 24, 1896.—This invention relates to de- 
vices for steering motor-driven road vehicles, and comprises a 
steering pulley or the like running on an overhead rail or cable, 
and an arm or other means for connecting said pulley to the steer- 
ing apparatus on the vehicle, the whole being so constructed and 
arranged that the lateral movements of the arm or other con- 
nector due to the deviation of the vehicle from its true course 
will operate to control the steering apparatus and so automatically 
bring the vehicle back to its proper course. The said overhead pulley 
is pushed or drawn on its rail or cable by the vehicle. In carry- 
ing this invention into practice as applied to a four-wheeled road 
vehicle driven either by an internal combustion engine or a steam 
engine or electric motor, the steering forks A, A of the front 
wheels are furnished with arms B, B connected by a link C, the 
lateral movements of which operate to steel thevehicle. Disanarm 
pivoted to the vehicle at D! and carrying at its upper end a flanged 
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pulley or sheave E which runs upon the wire or cable F by which 
the steering is controlled. The said wire or cable is supported by 
brackets such as G! carried by pillars G or otherwise, and con- 
structed so that the pulley E can pass them readily. The lower 
end of the arm D is forked, and engages with a pin C! on the link 
C. Should the vehicle when travelling on the road deviate from 
its proper course; the arm D will operate to move the link C and 
so turn the steering wheels in such a direction as will instantly 
bring the vehicle back to its proper course. The details of con- 
struction may be varied ; the pulley E being in some instances 
arranged underneath the wire or cable, in which case the arm D 
is supported by a spring which keeps the pulley in contact with 
the cable. When applying these improvements to vehicles driven 
by electricity supplied from a central station through an over- 





a steam | toa pair of cranks. In the arrangement of double-acting engin 
B is a vertical | shown in the figures, two cylinders A, in line with one anothe 
fluted or toothed pinion C, by means of | are fitted with a long plunger B, —- the middle of which 


asses a crosspin C extending through slots in the sides of the 
junction-piece D of the two cylinders A, and connected by side- 
rods tocranks E. The inlet valve F for compressed air has a stem 
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with a rounded end projecting slightly into the cylinder A in such 
a position that when the plunger B reaches the end of its stroke 
its slightly rounded end striking the end of the valve stem causes 
the valve to open for an instant, admitting a charge of compressed 
air into,the cylinder. This expands, propelling the plunger, until 
the pressure in the cylinder is so far reduced that the exhaust 
valve G urged by an adjustable spring opens, allowing the con- 
tents of the cylinder to escape while the plunger makes its back 
stroke, on the completion of which the action is repeated. (Ac- 
cepted May 26, 1897.) 

13,684. R. Wallwork, Manchester, and A. C. Wells 
London. Apparatus for Coat Surfaces with 
Paint, &c. [3 Figs.] June 20, 1896.—This invention relates to 
improvements in cy Mogan for coating surfaces with paint and 
similar substances by pontocting the same in the form of a fine 
spray or shower on to the surface to be coated. a@ is the head of 
theapparatus, which in this case is arrangedin an inclined position, 
and is provided with a pair of parallel tubular lateral extensions 
ai, a, which depend therefrom vertically or approximately so, the 
former (a1) being connected to the pipe 6 through which the paint 
passes to the nozzle, while the latter (a2) is connected to the pipe 
c through which the compressed air reaches the nozzle. d@ and dl 
are the spraying nozzles which are screwed upon the head a, thus 
admitting of their being readily adjusted relatively to one another 
or replaced by other nozzles as required. e is the piston valve for 
controlling the flow of paint and e! is the spindle thereof, the said 
valve being formed by reducing the diameter of the end of the 
spindle and being adapted to fit the opening f through which the 
paint flows to the nozzles. gis a removable plug which is screwed 
into the head a and through which the spindle e! passes, a stuff- 
ing-box gl and a gland being provided to form a tight joint 
with the said spindle. nm its outer part the plug g has a pair 
of finger-pieces or wings A, h for turning it upon its axis to remove 
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it from the nozzle head, 7 is the thumb lever for operating or 
regulating the valve. It ispivoted at 71 to one of the wings / and 
fits near its upper end between a pair of collars e2 on the valve 

indle, its lower end being so formed that it can be readily worked 





head wire, the arm D may be used for making the ry con- 
nection between the overhead wire and the vehicle. A return 
overhead wire will be used in this case for the return current. 
(Accepted May 26, 1897). 


MISCELLANEOUS. 


6324. J. Molas, South Tottenham, Middlesex. 
Engines Worked by Compressed Air. [4 Figs.) March 21, 
1896.—This invention relates to a simple construction of engine 
worked by compressed air or other gaseous fluid. The cylinder, of 
which there may be several, is single-acting, and is fitted with a 
plunger connected in the usual way toa crank. Attheside of the 
cylinder near its end there is an inlet valve opening outwards and 
having its stem with a rounded end projecting a little into the 
cylinder, so that as the plunger is approaching the end of its in- 
stroke, its end, which is a little rounded, acting on the valve 
stem, opens the valve for a moment, admitting a charge of high- 
pressure fluid which propels the plunger outwards. At the end 
of the cylinder there is also an exhaust valve urged by a spring 
to open inwa When, by expansion, the pressure in the cy- 
linder is so far reduced that the spring can overcome it, the 
exhaust valve opens, allowing the fluid to escape, and thereupon 
the plunger makes its instroke until it again opens the supply 
valve, admitting a fresh charge, the pressure of which closes the 
exhaust valve and again propels the plunger. A second cylinder 





by the thumb of the user. This lever enables the said spindle and 
the valve e to be withdrawn when it is desired to allow the paint 
to’ flow through the opening f. j is the spring for closing the 
valve, this spring being connected at j! to the wing h' and acting 
upon the upper end of the said lever. kis the strainer by which 
large particles of paint are prevented from reaching the said open- 
ing. It consists of a tubular extension formed upon or secured to 
the inner end of the plug g and situated within a cavity or chamber 
a formed in the head of the apparatus. This strainer has a flange 
kl which fits in the upper contracted end of the cavity a. W ith 
this construction it is practically impossible for any obstruction in 
the paint to get into the opening /, and even if this passage should 
become choked it can be freed by working the valve to and froin 
it, the valve thus acting as a plunger. en it is desired to clear 
the strainer it is only necessary to withdraw it from the nozzle 
head by unscrewing the plug g, and to cleanse it in any suitable 
manner. (Accepted May 26, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in | 
United States of America from 1847 to the present time, 9 
reports of trials of mt law cases in the U! ted States, may 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, 8 a 
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MICROSCOPIC OBSERVATIONS ON THE 
DETERIORATION BY FATIGUE IN 
STEEL RAILS. 

By Tuomas AnpREws, F.R.S., M. Inst. C.E., 
F.C.S., Consulting Metallurgical Engineer and 
Chemist, Metallurgical Testing Laboratory, Wort- 
ley, near Sheffield. 

(Continued from page 842 of vol. latit.) 
Observations on the Micro-Crystalline Structure, 
Chemical and Physical Properties of «a Bessemer 


appears to have worn well, having only lost 3 Ib. 
per yard in weight, its present weight being 77 lb. 
per yard. This equals a loss in weight of 0.13 Ib. 
per yard per annum. By measurement this rail 
had only worn down on the face about $ in., and 
on the bottom flange where resting on the chairs 
to the extent of only 3; in. 

The original section is given in Fig. 19, and the 
present section in Figs. 20 and 21. ‘ 

One portion, A, of the rail was 2 ft. 6 in. long, 
and was cut from the rail end ; the other portion, 
B, 2 ft. long, was cut from near the centre of the 








Steel Rail unbroken after 23 Years’ Main Line|rail. This rail was selected from several similar 


Service. Index CO. General Examination.—In order 





ones as being typical of the lot. 





Original Sector 
8 pounds per yard. 


+0251 


Present. Section ab Ral End 
77 pounds per yard. 





~ 


Original section £0 Ib. 


Rail face, old Bessemer steel rail. Time ife 23 years. Main line traffic. Rail unbroken. 


22, 
_ Loss in weight in pounds per yard per annum 0.13. 








Fic, 23. Rail face, old Bessemer steel rail. Time life 23 years. Main line traffic. Rail unbroken. Original section 80 1b. 
Loss in weight in pounds per yard per annum 0.13. 


to make further observations on the effects of| Fig. 22 is from a photograph showing the present 
fatigue on steel rails of known conditions of age| condition of the rail face after having endured 23 
and service, the author examined two portions from | years of main line traffic. This figure is typical of 
a Bessemer steel rail, originally of 80 lb. per yard| the general character of the rail face, with the 
section. This rail had in every way worn satis-| exception of a spilly part on the edge of the rail, 
factorily, and shown no sign of fracture, but it had | which is illustrated in Fig. 23. ; 
been taken out in the course of ordinary inspection! Portion A, End of Steel Rail.—The wearing face 
and for relaying the line. The rail is stated to have | of this portion was generally in fairly good order, 
been in wear on the down main line on one of the| with the exception of about four spilly longitudinal 
—— English railways for a period of 23 years. | laminations on the horizontal part of the wearing 
e line at this point is level ‘ae; straight, and the| face nearly } in. from the inner wearing edge of the 
ballasting under the rail was gravel. This rail! rail. These external flaws varied in size from 6 in. 
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long, and ranged from }$ in. in width, and in depth 
from about .05 in., .07 in., and .08 in. These ex- 
ternal flaws were complicated by numerous ramifi- 
cations (see Fig. 23). They were developments re- 
sulting from the presence of a very fine longitu- 
dinal crack, which extended fully 17 in. from the 
railend. The width of this long fine hair flaw or 
fissure varied from 0.00492 in. to 0.0082 in. It 
appeared, on cutting a vertical section, to extend 
downwards into the rail head near in. At 2 ft. 
4} in. from the rail end another large surface flaw 
was found above 1} in. long by } in. wide and near 
te in. deep. There were also numerous other very 
ne longitudinal cracks. There were, however, no 
transverse cracks of any moment present, even 
after the prolonged wear it had undergone, a cir- 
cumstance which speaks well for this rail. 

Portion B, from near Middle of Steel Rail.—The 
wearing face of this part was in tolerably good 
order ; there were noticeable, however, near the 
inner wearing side of the rail face, about 25 very 
fine longitudinal laminations varying in length 
from 1} in. to }in., and in width being not more 
than 0.00492 in. On the outer wearing side of the 
rail face there were also noticed about 17 fine lon- 
gitudinal laminations, running in length from about 
1{ in., and in width not more than 0.00492 in. 

With the above exceptions, this part of the rail 
was in fairly good order. 

Most of the above-mentioned external flaws in 
portions A and B of the rail, the author considers, 
were primarily due to blowholes or air cavities in 
the steel ingot, as this end of the rail appears to 
have been the top end of the steel ingot from which 
the rail was originally made. Other of the fine 
flaws the author regards as growing flaws originally 
emanating from the presence of sulphur, and other 
impurities to which allusion is made in the micro- 
scopical part of this report. 

The above flaws, the author considers, would 
not be manifest at first, but have developed and 
been made apparent on the surface by the wearing 
down of the rail and by the fatigue stress of its 
work. 

These deleterious micro-flaws may be chiefly 
ascribed to the action of the sulphur, which is most 
injurious in its effect on steel. 

Micrographic Analysis or High-Power Micro- 
scopical Examination.—A section was machined 
from the interior of the rail head, and another 
similar portion was cut, so as to give a longitudinal 
micro-section from the face of the rail, and micro- 
sections } in. in diameter were prepared and suit- 
ably etched in very dilute acid. A careful examina- 
tion was made of these at 300 diameters, and the 
result of this micrographic analysis is given in 
Figs. 24, 25, 26, 27, 28, and 29, page 100. 

Fig. 24 shows the normal micro-crystalline struc- 
ture of the rail in a place entirely free from micro- 
flaws, as seen in longitudinal section. 

Figs. 25, 26, 27, 28, and 29 are illustrations of 
the micro-crystalline structure of the rail, showing 
also undetectable internal micro-flaws as seen in 
section. 

The ultimate general physical structure of the 
steel was of a fairly good character, the normal car- 
bide of iron areas being properly and evenly dis- 
tributed throughout the mass. There were, how- 
ever, numerous micro-sulphur flaws present, but 
these were not in such a condition of concentrated 
microscopic segregation, as in the case of the St. 
Neots rail, but were more widely separated and 
scattered throughout the steel, except in one or two 
local areas. 

Moreover, the individual micro-flaws were gene- 
rally, with a few unusual exceptions, of compara- 
tively small dimensions, there being with certain 
exceptions but little evidence of the existence of 
extensive ee areas of sulphur flaws. 

By careful micrometer measurements the author 
found that the micro-flaws, near the face of the rail, 
varied in size from 0.0018 in. long and 0.0002 in. 
wide, and by far the greater number were of much 
smaller dimensions than this. There were, how- 
ever, one or two exceptionally large ones, one being 
0.084 in. long and 0.0014 in. wide, and another 
about 0.006 in. long by 0.0014 in. wide. 

In an area of 0.196 square inch the author counted 
a total of 722 micro-flaws ; this would approxi- 
mately equal 13,571,856 to the cubic inch of steel. 

The author has alluded to the deleterious nature 
of sulphur flaws in his report on the steel rail 
which ae at St. Neots. 

Moreover, the sulphur flaws were generally less 
in size and more widely scattered than in that case. 
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Description of the Micrographs, Figs. 24, 25, 26, 
27, 28, and 29.—The black and heavily-shaded (for 
convenience) portions of each of the above figures 
are the internal micro-flaws ; the lighter shaded 
parts are the ultimate primary crystals of the steel, 
composed of distinct and detached crystalline areas 
of iron saturated to various extents with combined 
carbon. These constitute the normal iron carbide 
areas of mild steel as distinct from the pure iron 
crystals (or ferrite) of the steel. The unshaded 
portions of the drawings consist of crystals of pure 
iron, or ferrite, which have not been affected, or 
but very slightly, by the carbon. The fine divi- 
sional lines in the figures show the line of junction 
or intercrystalline spaces between the ultimate 





Normal micro-crystalline structure. Bessemer steel 

. rail (80 1b.). Longitudinal section from rail face. Time life 
23 years. Mainline traffic. Railunbroken. As seen under 
a magnification of 300 diameters (actual magnification 
shown by diagram 175 diameters). The actual diameter of 
the field was 0.015 in. 


Fia. 24. 





Bessemer steel rail 
Longitudinal section from rail face showing por- 
tion of micro-flaw. Actual size 0.046 in. long by 0.014 in. 
wide. Time life 23 years. Main line traffic. Rail unbroken. 
As seen under a magnification of 300 diameters (actual 
magnification shown by diagram 175 diameters). The actual 
diameter of the field was 0.015 in. 


Fre. 27. Micro-crystalline structure. 
(80 Ib.). 


crystals of the steel. It may be remarked that 
the micrographic analysis confirms the result of 
- chemical analysis as to the nature of this steel 
rail. 

Description of Photographs, Figs. 22 and 23.— 
Fig. 22, page 99, is a view, at iatural size, of the 
wearing face of the rail, showing the comparatively | 
even manner in which the steel has endured its life | 
work. This photograph also shows the comparative | 
freedom from external longitudinal or transverse | 


flaws which generally obtained in this rail, with the | piece from tail 
head 


exception of one end which appeared to have been | 
next the top of the ingot, from which the rail was 
originally rolled. 

The spilly development from the internal blow- 
holes previously described (which were made mani- 
fest by the grinding down or wear of the rail) is | 





Physical Examination.—A portion was machined 
from the rail head a short distance from the end of 
the rail, and another portion was cut from the rail 
bottom from near the centre of the rail, these were 
submitted to tensile tests in the usual manner with 
the results given in Table VII., subjoined. 

These results are satisfactory and of a normal 
character, especially in view of the prolonged wear 
that the rail has had. The results accord satis- 
factorily with the requirements of a medium carbon 
steel rail. 

The physical test for a good tough durable rail 
steel should be a tensile strength of from about 
36 to 42 tons per square inch, with an elongation 
of not less than 20 per cent. between gauge points 





Fic. 25. Micro-crystalline structure. Bessemer steel rail 
(80 Ib.). As seen under a magnification of 300 diameters 
(actual magnification shown by diagram 175 diameters). The 
actual diameter of the field was 0.015in. Transverse sec- 
tion from rail head showing three internal micro-flaws. The 
rail unbroken after 23 years’ main line wear. Present 
weight 77 Ib. per yard. 


Fig, 28. Micro-crystalline structure showing internal micro- 


flaws. Bessemer steel rail (80 Ib.).. Transverse section 
from rail head. Time life 23 years. Main line traffic. Rail 
unbroken, As seen under a magnification of 300 diameters 
(actual magnification shown by diagram 175 diameters). 
The actual diameter of the field was 0.015 in. 





TaBLE VII.—Tensile Tests of Steel Rail. | 
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t 50 per cent. fibrous ; 50 per cent. very finely granular. 


illustrated on Fig. 23, page 99, which is a view of | 2 in. apart, or an equivalent elongation if the gauge 
| points have a different distance apart. The above 


that part of the rail face. 








strength will insure a good tough wearing steel 
rail, sufficiently hard to endure abrasion without 
the nature of the steel approaching brittleness. 
Chemical Examination.—Three careful chemical 
analyses were made of portions machined respec- 
tively from the rail head, near the end of the rail ; 
the rail web, about 2 ft. 4}in. from the end of the 
rail; and from the bottom flange, near the middle 
of the rail, with the results given in Table VIII. 
The subjoined results as regards combined carbon, 
though rather low, are generally of a satisfactory 
character. The silicon and manganese are not in 
excess, the latter being unusually low. The sulphur 
is too high, but the percentage of phosphorus is 
abnormal and very excessive, that element being 





Fic. 26. Micro-crystalline structure. Bessemer steel rail 
(80 1b.) As seen under a magnification of 300 diameters 
(actual magnification shown by diagram 175 diameters). 
The actual diameter of the field was 0.015 in. Longitudinal 
section from rail face showing three internal micro-flaws. 
The rail unbroken after 23 years’ main line wear. Present 
weight 77 lb. per yard. 





Fie. 29. Micro-crystalline structure. Bessemer steel rail 
(80 Ib.). Longitudinal section from rail face showing two 
micro-flaws. Time life 23 years. Main line traffic. Rail 
unbroken. As seen under a magnification of 300 diameters 
(actual magnification shown by diagram 175 diameters). 
The actual diameter of the field was 0.015 in. 


TaBLE VIII.—Chemical Analyses of Steel Rail. 











Percentage Results. 
. — 
- Rail Head. Rail Web. | an 
Combined carbon .. 0.340 0.350 0.380 
Silicon ear 0.062 | 0.054 0.052 
Manganese .. 0.478 0.486 0.446 
Sulphur... .. ~— «| 0.065 | ~—(0.070 0.080 
Phosphorus .. r ~-| @200 | 0.118 0.130 
Iron (by difference) 98.945 | 98.922 98.912 
100.000 | 100.000 
i] 


| 100.000 





present to more than double the amount which 
should exist in a good normal rail steel. 

General Concluding Remarks on this Rail.—The 
correlation of the results of the general, physical, 
chemical, and microscopic examinations, indicate 
this rail to be a typical example of a medium carbon 
rail; and as such it has successfully endured the 
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THE RIVER VOLGA. 
(For Description, see Page 102.) 
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test of the main line wear for the prolonged period of | ception of the external longitudinal flaws near the 
23 years, without having during that period reduced | end of the rail, resulting chiefly from long wear and 
in weight more than 3 lb. per yard, and being | tear. ° 


otherwise in fair general condition, with the ex-| On the other hand, the rail which broke at St. 


Neots was a high carbon rail, which became brittle, 
and further was reduced by the wear of its ordinary 
work considerably more in section weight per yard. 

One of the main faults with this present rail was 
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the high percentage of phosphorus, and the 
sulphur was also too high for a first-class rail steel. 
Nevertheless, notwithstanding these disadvantages, 
the evenness and toughness of its structure, result- 
ing from its medium percentage of combined carbon, 
assisted it to endure its life work in a generally 
satisfactory manner. 

The physical tensile tests show good results, and 
freedom from brittle tendencies, indicating the per- 
manent endurance and the comparative freedom 
from deterioration in a medium carbon steel rail. 

The microscopical examination again shows the 
lurking danger in steel rails arising from micro- 
sulphur flaws, or other germs of metallic disease, 
and the importance of eliminating that or other 
impure elements as far as practicable from steel used 
for rails or other purposes. The micro-physical 
structure of this rail was of a generally satisfactory 
character, the carbide of iron areas being evenly 
distributed throughout the mass, there being with 
some exceptions not much evidence of extensive 
segregated areas of sulphur flaws. 

Another matter in connection with the obtaining 
of a satisfactory quality of steel rail to which atten- 
tion may be drawn, is the low price which railway 
companies now generally pay for steel rails. This 
probably results from the present excessive com- 
petition between makers, yet it! is not a desirable 
state of affairs. 

It might be desirable to offer rail makers a pre- 
mium of an agreed amount per ton on all steel rails 
which could be made to contain a less percentage 
of sulphur, phosphorus, silicon, or other im- 
purities than are given in the general specification. 
A substantial inducement would thus be offered to 
encourage a reduction of the impurities in steel 
rails to the lowest possible extent. 

A comparison of the general, chemical, physical, 
and microscopical tests of this rail compared with the 
St. Neots rail, indicates that the two rails are of a 
different nature and structure. The results, both 
of the tests, combined with the practical wear and 
freedom from sudden fracture, the author considers 
point indisputably to the advantage and safety of 
using medium carbon rails of the physical nature 
and chemical composition he has recommended. 
See paper on ‘‘The Microscopical Structure and 
Chemical Specification of Steel Rails,” by Mr. 
Thomas Andrews. 

The author reserves until the end of his paper 
any remarks he may have to make on the indica- 
tion of the way in which these micro-flaws grow and 
gradually extend. 

The object of the present research is to obtain 
information relating to the deterioration by fatigue 
in iron and steel which may throw light on this 
obscure phenomenon. 

The author trusts that the publication of the 
results of his researches on these rails may prove of 
utility in increasing our knowledge of some of the 
causes of the loss of strength in steel rails, and 
further, the interests of the public safety will be 
promoted, as the knowledge the author has derived 
from studies of this nature has proved valuable in 
guiding him to the most suitable specification to 
insure durability and safety in steel rails. 


(To be continued.) 








THE RIVER VOLGA, 

Considered as the Great Water Highway of Russia. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 

Tue following description is compiled mainly 
from original publications by the Russian Ministry 
of Ways of Communication or by its officials. 
These are principally : (a) ‘‘The Volga” as a way 
of communication, compiled from the records of 
the Institute of Engineers of the Ways of Com- 
munication, published in 1887 by Professor N. A. 
Bogouslavski, director of the hydrographic survey 
of the Volga, instituted in 1881 ; (b) ‘*‘The Official 
Register of River Steamers in European Russia,” 
published by the Statistical Department of the 
Ministry of Ways of Communication in 1893. Also 
papers communicated to the International Congress 
on Internal Navigation at their meetings at 
Manchester in 1890, and Paris in 1892, by Mr. 
M. E. Timonoff, Engineer of the Ministry of Ways 
of Communication, Assoc. M.I.C.E.; Mr. E. 
Hoerschelmann ; Mr. N. E. Timonoff, Engineer of 
the Ministry of Ways of Communication, and as- 
sistant professor at the Institute of Engineers 
at St. Petersburg. Also a book by Mr. S. M. 


Communication, entitled, ‘‘Short Sketch of the 
Internal Waterways of Russia.” 

The importance of the Volga as a highway is 
rendered apparent by the following facts : 

The total length of the Volga and its tributaries 
(about 100 in number) navigable by vessels is 7500 
miles, whilst the length navigable by vessels and 
rafts is not less than 14,000 miles. These rivers 
intersect all the central governments, and the 
south-eastern and eastern part of European 
Russia, whilst the Volga itself flows through nine 
governments from Tver to Astrakhan, and their 
principal towns and centres of commerce and 
manufacture are situated on or near the banks 
of the river. The most important of these from 
a commercial point of view is Nijni-Novgorod 
(commonly called simply Nijni), where the great 
annual fair is held, at which a trade is carried on 
which was estimated at 200 million roubles in 1887. 
Nearly the whole of this trade makes use of the 
navigation of the Volga and its tributaries Oka and 
Kama. The upper Volga is connected with the 
rivers of the Baltic basin by three canal routes : 

1. The Vishnivolotchok route, leaving the Volga 
near the town of Tver by the River Tvertsa. 

2. The Tikhvinka route, leaving the Volga by the 
River Mologa. 

3. The Maria route, leaving the Volga near 
Ribinsk by the River Sheksna. 

Each of these routes, after going along sundry 
rivers, canals, and, in some cases, lakes, reaches 
St. Petersburg at last by the Ladoga Canal and the 
River Neva. Recently the locks on the Maria 
route canals have been so much enlarged that now 
moderate-sized barges, carrying 600 to 800 tons of 
cargo, can be brought through from the Volga to 
St. Petersburg without transhipment of cargo. 

The Volga is also connected ~ water with Arch- 

angel by means of the River Sheksna, the Duke 
Alexander of Wirtemberg’s canal, and several rivers 
and lakes. 
It is also connected by numerous lines of rail- 
way, not only with St. Petersburg and Moscow, but 
also with all the ports of the Baltic, the Sea of 
Asof, and the Black Sea. 

By means of the Volga, Russia is also connected 
with Central Asia. 

The latest published estimates of the quantity 
and value of goods carried on the Volga was for 
1887, when it was put at 8} million tons, valued at 
32,000,0001., exclusive of timber, the latest return 
given for which was for 1881, when the number of 
rafts floated down the Volga and its tributaries was 
47,272. The average dimensions of a raft may be 
taken as 420 ft. long, 18 ft. broad, and 7 ft. high. 
In 1888 the quantity of corn conveyed on the Volga 
was put at two million tons, and of petroleum one 
million tons. 

In 1890 the principal goods carried on the Volga 
were : 


Tons. 
Corn on eh nee ie sie 1,600,000 
Linseed ... ae -e or is 76,000 
Flax ne &e ae sd we 13,000 
Hemp ... 555 “Ae sa abs 2,500 
Cotton ... sa ee a ial 10,600 
Wool... . - aS a 14,000 
Hides se ae a -m 13,000 
Fish = Pes Bes ihe = 300,000 
Cast iron = ce = 18,000 
Wrought iron and steel ae ve 185,000 
Petroleum and products of same ... 1,260,000 
Coal tee an ae 23,500 


In the same year the trade of Astrakhan is shown 
by the following figures : 2099 laden vessels arrived 
from above, bringing 298,350 tons of goods; 2801 
laden vessels left up stream, carrying 1,265,000 
tons of goods; whilst the maritime traffic was as 
follows : 2257 sailing vessels arrived ; 2301 sailing 
vessels left ; 2201 steamers arrived ; 2211 steamers 
left. 
The total number of craft, other than steamers, 
plying on the Volga exceeds 30,000 annually. 
A general description of the river may now be 
given, following that up with further particulars of 
the several sections into which it can be conveniently 
divided, and after that some account will be given 
of the rise and development of the navigation of the 
Volga by sailing and steam vessels. The general 
map given on page 101 will be useful for reference 
in connection with this description ; later on we 
shall give a map of the mouth of the river to a 
larger scale. 

General Description.—The basin of the Volga 
extends over 550,000 square miles, and the length 
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of the river from its source to the Caspian Sea is 


2255 miles—three to four times larger than any of 
the other principal rivers of Europe—whilst its 
navigable length from Tver to the sea is 1980 miles. 
The Volga is remarkable for being the only really 
large river, draining an enormous area of land, 
which empties itself into an inland sea, the mean 
surface level of which is about 85 ft. below the 
Black Sea or the ocean. 

The sources of the Volga are in the bogs and 
lakes at the south-west part of the Valdai plateau 
in the-Government of Tver. One of these springs 
is looked upon as the actual source of the river, 
and it is surrounded by a small wooden house. It 
is 683 ft. above the level of the Baltic. After pass- 
ing through several small lakes and having its volume 
augmented by numerous streamlets, the course of 
the river is checked by a dam, about 90 miles from 
its source, which thus forms a huge storage reser- 
voir, having an area of 66 square miles and a capa- 
city of 356 million cubic yards, or 265 million tons 
of water. The object of this reservoir is to regulate 
the depth of water in the upper reaches by means 
of draw-doors in the dam, so that a depth of water 
of 2 ft. shall be maintained during the summer low 
water at a measuring post 235 miles below the dam, 
or 50 miles below Tver. The normal low-water or 
summer water level thus maintained at Tver is 
245 ft. below the source, at a distance of 275 miles 
from it. The volume of water, before receiving 
the River Tvertsa, in summer is estimated at 1100 
cubic feet or 30$ tons per second. 

The whole of this part of the country is strewn 
with granite boulders, of which there are many 
in the river, forming numerous rapids. There are 
also many rocky sills or ledges running across the 
river bed with shallow water on them. All these 
obstructions render the navigation difficult and at 
times dangerous. The depth of water at these 
places varies from 1 ft. to 3 ft. 

The banks above Tver are very low, except in 
one place, where the right bank rises to a height of 
about 100 ft. 

Although there is a considerable amount of navi- 
gation by small craft and rafts above Tver, the 
navigable part of the river is considered to begin 
at Tver, below which there is regular steam naviga- 
tion. The distances between the principal towns 
on the Volga are as follows : 


Miles, 
From Tver to Ribinsk (mouth of 
POISE ONY) Gris ete ise ite tees 235 
From Ribinsk to Nijni (mouth of the 
Oka) 








From Nijni to Kasan (45 miles above 

mouth of the Kama) ... oe oes 255 
Kasan to Samara... ae ae eS 275 
Samara to Saratof ... gee _ ~ 265 
Saratof to Czaritsin... ae re sé 255 
Czaritsin to Astrakhan _... ave sts 310 
Total from Tver to Astrakhan ... _ 1895 
From Astrakhan to the Caspian Sea ... 85 
Total navigable length from Tver to the 

Caspian ee = e .. 1980 


Below Tver, and till some distance below Czarit- 


generally either sandy and sloping, or else they 
form bluffs of more or less tenacious soil, which are 
never high, seldom exceeding several fathoms in 
height. The description applies to either bank ; 
but nowhere are both banks alike—one is sandy 
and the opposite one is raised. The bluffs or raised 
banks are generally concave, sometimes straight, 
and rarely slightly convex. 
almost always convex, rarely straight, and hardly 
ever concave. 

On the left bank the bluffs are never high, and 
on the right bank they are replaced in several 
places by steep rising ground and hills. Hence 
the right bank is called the hill side of the river. 
The sandy bank generally extends some distance 
from the river, forming extensive meadows or sandy 
flats, and this occurs mainly on the left bank ; 
hence the left bank is called the meadow side of 
the river. 

Generally—and this is a very noticeable feature 
of the Volga—the left bank is low, and the right 
bank is raised and often tolerably high and hilly. 
It frequently happens that a sandbank is formed 
on the side of the high bank, parallel to it, but 
sufficiently far from it to leave an inlet or creek be- 
tween the two. This formation is the result of the 
washing away of a high concave bank, so that these 
creeks are situated on the concave sides of bends, 
and generally at their lower end. There can be no 








doubt that whenever a bank is washed away the 


sin, the banks—where they are not stony—are’ 


The sandy banks are’ 
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sand is deposited in the same reach ; either forming 
such a creek, or forming sandbanks in the stream, 
or increasing the opposite bank. Only a compara- 
tively small portion of sand is carried away down 
stream. These creeks always open into the river 
at their lower end, and frequently a stream enters 
into the creek and helps to keep it from silting up. 
In many cases, when the water has risen sufficiently 
in the spring, a current from the river passes through 
the creek, carrying more or less ice with it. In the 
autumn the mouths of many of these creeks silt 
up. But in those cases where the ice does not 
pass down the creek in dangerous quantities in 
spring, and where the mouth does not silt up in 
the autumn, these creeks form natural havens in 
which the river craft can winter in safety. In 
several such havens regular wintering stations have 
been formed for steamers and barges, with repair 
shops and houses for those engaged in superintend- 
ing and executing the work. 

Where the river is wide, the summer channel is 
either on the right or hill side, or else about the 
middle of the width ; it seldom approaches the left 
bank. If the summer channel runs along one of 
the sides, there is always formed, on the other side, 
a pond or pool of more or less depth, generally 
connected with the main stream by a channel, 
which, however, sometimes silts up in summer. 
But if this channel is sufficiently deep at low 
water, it, together with the pool, forms a haven 
which is almost always suitable for wintering 
vessels in. In spring a strong current is developed 
through such pools. 

When the channel runs on the middle of the 
river bed, such pools or lakes are formed on each 
side. The most striking formation of such lakes is 
that on the lower Volga, from Czaritsin almost to 
the sea, where a chain of them is formed on both 
sides of the river, but mainly on the left side. In 
some of these the water is stagnant, whilst in others 
a current is maintained by connecting channels 
with the main stream. During high water the 
lakes are joined together on the left bank, forming 
a stream which is called Akhtouba. Often such 
pools or lakes are in the line of the former main 
channel of the river. 

When the main summer channel keeps to the 
right or left bank indiscriminately, then the banks 
—unless they are stony or hard—get washed away 
year by year, and the river becomes continually 
wider. 

The greatest depth of the summer channel is 
always near the high bank or bluff ; and the greatest 
velocity of current is generally there also, though 
sometimes it is in the middle of the stream. 

The channel frequently shifts during the naviga- 
tion, rendering great care on the part of the pilots 
necessary. The approach of a steamer, going at 
a fair speed, to a shallow is attended by the raising 
of a wave in front of the steamer, and right across 
her course. 

In the wide parts of the river, where the channel 
passes from side to side, the depth of water is 
always reduced, and where this occurs to a great 
extent, the shallows and sandbanks are formed, 
which constitute such a great difficulty and ob- 
struction in the navigation of the river. The 
bottom on the shallows is by no means smooth ; 
there are always wavelike undulations in it, which, 
however, are not infrequently due to the grounding 
of vessels. 

These shallows occur between the deep pools of 
the river, and Professor Bogouslavski considers that 
the river may be described as consisting of a series 
of more or less deep pools connected together by 
comparatively shallow channels. Thus in a longi- 
tudinal vertical section of the river, the bottom 
would appear to consist of a succession of high and 
low steps. The high steps are the shallows over 
which the water runs at a greater velocity, falling 
at the end as over a weir into the pool formed by 
the lower step, where the velocity is always less 
than on the shallows. 

If the river bottom were not thus formed, but 
were uniformly parallel to the surface of the 
water, giving a uniform depth, the water would 
flow steadily down the inclined plane, and Professor 
Bogouslavski considers that in that case the depth 
of water would certainly be less than it is at pre- 
sent. He considers that the raising of the bottom, 
thereby reducing the depth of water and forming 
shallows, constitutes a*remarkable compensating 
provision for maintaining a maximum depth by 
natural laws. 

From this it is evident that the works required 





to deepen the channel must not take the direction 
of an attempt to produce a uniform depth. It is 
not known what causes the formation of shallows 
or sandbanks in particular places, but, as a matter 
of fact, shallows are more common above the con- 
fluence of the Kama and the Volga, and sand- 
banks are more common below it. 

The shallows almost always recur in the same 
part of the river. But their exact position varies 
from year to year and even during the navigation, 
principally by moving laterally, but also slightly up 
and down stream. These changes cannot be ac- 
counted for or foreseen, so that measures cannot 
well be taken beforehand to improve the naviga- 
tion over any particular shallow. It often happens 
that there is no reason to anticipate trouble ; and 
when it occurs thus suddenly curative measures 
have to be taken there and then. 

There are records of shallows having disappeared, 
but very rarely. 

During the summer the current in the fairway of 
the shallows is always greater than it is in the deep 
reaches, in which it diminishes towards the bottom, 
where there is often no current at all. 

The current on the shallows is nearly the same at 
all depths, and it even often happens that it is 
strongest near the bottom. It follows that the cur- 
rent along the bottom at low water may be strong 
enough to produce a scouring action, and this 
actually is the case, so that, as the water level falls, 
scour takes place to the same extent, and the depth 
of water on the shallow remains unaltered. 


(To be continued.) 








FIRE PROTECTION IN EUROPE.— 
No. III. 
By Epwin O. Sacus, Architect. 
Intropuction—(continued ). 

In the first article of this series, I have tried to 
explain my definition of ‘‘fire protection ;” in the 
second I have given some general information as to 
the scope of the subject, particularly as relating to 
‘‘ fire prevention.” I have also spoken of the cost 
of fire protection and of fire losses. It will be 
remembered that I have divided the subject Fire 
Protection into ‘‘ Fire Protection,” ‘‘ Fire Combat- 
ing,” and ‘‘ Fire Research.” In this section of my 
introduction, I propose dealing with ‘‘ Fire 
Combating.” 

Fire CoMBATING. 

Self-Help.—As to self-help, I would only add that 
complications must always be avoided, and that the 
amateur fireman must above all be drilled on the 
simplest lines. I am a great friend of competition 
where volunteer work is concerned, and have always 
found annual prizes to be a good investment. One 
thing, however, must be instilled into the 
amateur mind, and that is not to waste water, a 
sure sign of a lack of training. Of course, the 
drills must be on the same lines as those of the 
local brigade, and on no account should other gear 
be used for self-help than is generally customary in 
that force. When regulars and volunteers work to- 
gether, the latter should always remember that the 
paid force are experts, but the regulars also must 
never have any of that ill-bred contempt for volun- 
teer work so often noticeable. Volunteers are men 
who are probably experts in some other vocation 
than fire-fighting, and have probably not had the 
opportunities of a professional fire-fighter. 

There is one point still regarding self-help which 
Imay touch on. There are authorities who dispute 
the advantages of both organised and independent 
self-help, and who prefer the immediate call of out- 
side help only. These authorities remember the 
futile help of the amateur, and, — the door 
he opened, which fanned the flames before there 
was a sufficient supply of water ready to counteract 
the effect. One should, where there is more than 
one helper at hand, always see that the regular 
fire brigade is called, and where there is one man 
only, never attempt self-help if the fire is well 
alight, but call the engines. If the fire, however, 
is small, and engines cannot be had within a few 
minutes, self-help should always be tried. Of 
course, much depends on the circumstances, and 
also on the nationality and the temperament of the 
first comer. Excepting in one or two countries, 
where the amateur is apt to be too excitable, I hold 
that self-help, both organised and unorganised, 
should be encouraged. 

Fire-Call,—I must now give some space to the 





invaluable fire-call. There are several methods of 
transmitting the m The simplest is, of 
course, to run direct to the nearest fire station, but 
this is only possible where the distance is quite 
small, In one or two cities, however, the number 
of minor fire stations is so great that they are very 
close to one another, and hence what I will term 
‘* direct ” calls are generally recorded. 

Then comes the system of special messengers. 
The fire is reported at some public office, police 
station, or guard-room, where there are always 
runners ready to start off to the nearest fire station. 
The special runner is, of course, here practically 
simply a makeshift for the more modern telegraph 
or telephone line ; and the only city in which Thaow 
this system to be employed is one where the un- 
settled political atmosphere has compelled the 
authorities to prohibit the construction of any tele- 
graph line other than those for the use of the general 
post service. Similar messenger services have, how- 
ever, also been introduced in connection with the 
telegraphic signalling system. I refer to the pri- 
vate enterprises known as General Messenger or 
Call-Boy Services, which are organised for business 
purposes, and have the advantage of the fire-call 
and the police-call thrown in. In the same way as 
a cab can be signalled, a call may come for a fire 
engine, and the ever-ready runner makes off to the 
fire station instead of to the cab rank. Asa rule, 
these messenger offices are near the fire station. 
The combination is really rather a curious one, as 
it embraces the most advanced notions of givi 
every ‘‘risk”’ its own fire-call, and the somewhat 
antediluvian one of the special runner. I have 
often wondered why these messenger offices have 
no special wires to the fire stations. 

Another system for facilitating the fire-call relies 
entirely on the public telephone system, the terms 
of subscription to which may compel holders to 
forward fire messages if required to do so. This 
system allows for such development as the payment 
of retaining fees to porters in public and other 
buildings which have a night service, on condition 
that the fire-call shall be promptly despatched. The 
telephones are, perhaps, even provided free, if they 
are not forthcoming ; but it should be remembered 
that the service always goes through the General 
Telephone Exchange, which is, of course, open day 
and night. 

Then there is the special telephone line system, 
where special wires are laid on to buildings which 
are practically open, all the year round, direct to 
the nearest fire stations, some payment being 
again made for prompt attention. Sometimes 
telegraphs take the place of telephones, but this 
requires the porter or attendant to be specially 
trained to the work. To simplify matters the 
buildings are sometimes provided with automatic 
fire-calls instead of telephones, but the principle 
of the system remains the same. In districts 
where there are few public offices the list of 
buildings at which messages can be handed in has 
been frequently augmented by a set of bakeries or 
apothecaries’ shops, where a partial night service is 
not unusual. 

What may be termed semi-public street alarms 
come next. Automatic fire-calls are put up in 
the street, but their handles are under lock and 
key, and the keys are only distributed among 
policemen, watchmen, or householders, and the 
messages can hence only be given by persons 
known to the authorities. 

The public automatic street call is the last on 
my list. It is the simplest system, next to the 
direct message. 

Of course I know that private automatic fire- 
calls or telephones can be laid on from dangerous 
risks, and there has even been an instance where 
an attempt was made to give every householder 
a private fire-call. This system is, however, un- 
fortunately too extreme for the municipal purse. 
If in connection with some other paying enterprise, 
as in the case of the messenger services referred 
to, it would be a different matter, though it should 
also not be forgotten that too great a number of 
call-points means a probable repetition of signals 
to the same fire. As every call should be answered, 
while two separate fires can quite easily occur in 
the same neighbourhood, there is a risk of too 
many sections of the fire brigade being on the road 
to the same fire. 

As to the position of call-points, they should not 
only be conspicuous, but they must also be in most 
frequented positions. Possibly in some towns a 
point in front of a church would be the best ; in 
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others it may be more advisable to have them in 
front of a public-house. It should always be remem- 
bered that every facility should be given to enable 
as many people as possible to know the where- 
abouts of the call-points without any distinct effort 
on their part. Red paint may make a call-pillar 
conspicuous by day, and a coloured lamp is neces- 
sary by night. 

As to the indication I spoke of, the plate on 
every letter-box as to the whereabouts of the 
nearest call-point is, perhaps, one of the best. 
The letter-box is one of the most used instruments 
of a modern city, and the plate is hence read by 
many. In an Orienta] town the public fountain 
would, however, of course, take the place of the 
letter-box. Plates put up inside every front door 
are somewhat extreme measures. In one city I 
saw small red darts painted on the glass of every 
street lamp, indicating the direction to be taken to 
come across a street alarm. This sign, however, 
has the disadvantage of requiring a previous know- 
ledge of its meaning. It is generally useless to a 
stranger in the town. 

As to rewards paid to messengers, I have known 
them to vary from a shilling to half-a-sovereign. In 
some places every call is rewarded, that is to say, 
even those to mere chimney fires, and this often 
results in an abuse. I have actually known rogues 
light bogus fires on the top of a chimney, and 
then run to call the engines. If a reward be given, 
a limitation should be made. In one town I know 
that no relation or employé of the owner receives a 
reward. In other cities no rewards are given for 
calls to a fire in a dustbin ora chimney. As to the 
value of the reward, of course, it depends on the 
value of money in each respective country. 

Here I must add a few words as to false alarms. 
No true fireman would be annoyed at a false alarm 
given by mistake. The possibility of a fire, or the 
suspicion of one, are bond-fide reasons for a call, 
which should not be discouraged. Malicious alarms 
should, however, be treated with utmost rigour, as 
the absence of firemen from their stations always 
means an extra risk to life and property. More 
distant helpers may arrive toolate. A combination 
of lynch law with imprisonment has been adopted 
with good effect in one city Iknow. The rascal, when 
caught, was put over the pole of the engine and 
thrashed with a broad fireman’s belt, and after that 
he was handed to the police. Hard labour has had 
much effect, especially when inflicted on persons of 
position. Only a short time back the son of a 
well-known mayor had a month’s hard labour 
for a malicious call, and there was at once an 
abatement of the evil. Fines are a ridiculous 
punishment for this kind of offence. They almost 
encourage the moneyed imbecile or ruffian. Where 
the punishment for malicious alarm is severe there 
need be no recourse to the ‘‘semi-public” auto- 
maton, excepting perhaps in the slums of the city. 

The fire-call should, if possible, also be so con- 
structed as to facilitate intercommunication be- 
tween the scene of a fire and the headquarters of 
the fire brigade. Where the runner is employed 
or the telephone is used, no special arrangements 
are required, but where the telegraph or automatic 
call-point have been introduced, the apparatus 
must be adapted for this contingency. At some 
automatic fire-call points a few signals can be given, 
at others a telegraphic or telephonic transmitter 
can be applied. Much valuable time may be saved 
in this way when mote assistance is required. On 
the other hand, again I know towns that make a 
point of keeping up a line of intercommunication for 
every fire, so that in case of an emergency part of 
the men in attendance there could be called away 
to help elsewhere. In some places the headquarters 
of a fire brigade are in communication with some 
watchmen on a neighbouring tower or steeple, who 
can signal any increase in a large fire by the change 
of light the blaze shows. 

Outside Help.—The orgaaisation of fire brigades 
varies greatly. As to the hours of duty, there are 
brigades where officers and men are practically con- 
stantly ready to attend a fire; and others where they 
are ready on alternate days, two days out of every 
three, or three days out of every four, and the off day 
is entirely their own, or at the most only partially 
used by the authorities for some light oc. The 
men off duty are only expected to attend a fire if 
there is agreat emergency. The brigade is strong 
enough withoutthemforordinaryeventualities. Both 
systems can be worked with or without partly paid or 
volunteer reserve. These would be only called out 
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a practically independent reserve force, or the re- 
serve men might be attached to sections of the 
regulars and mixed with them when the occasion 
arises in the same way as our Naval Reserve men 
mostly are. The reserves can either consist of 
retired firemen who have a few regular drills, or 
amateurs who have to go through a special course 
of training with some regular drills at intervals, 
and preferably a short spell of service every year 
with the regulars. I prefer the reserves to be a 
distinct body. As regards the hours of duty for the 
regulars, 48 hours ‘‘ on ” to every 24 hours “ off” 
has given the most satisfactory results. 

As to the division of the active force, it may be 
on a system of a number of small parties of twos 
and threes backed by one or more strong bodies. 
Another system allows for subdivision into sections 
of equal strength ranging from parties of, say, from 
five men with a non-commissioned officer to 30 
non-commissioned officers and men with an officer. 
The force can, of course, also simply be divided up 





for great calamities. They could be organised as 





into parties or sections of different strength, not 


governed by a system of military units. The sec- 
tion can either work independently as units, simply 
governed by one central authority, or there can be a 
grouping of the units into minor or major bodies 
or districts, each duly officered, and, as a whole, 
individually responsible to headquarters. 

As to the officers, they may be all taken from the 
ranks, or they may be officers and gentlemen in the 
military sense, who have only temporarily done 
work with the rank and file when in training. 
There could also be a combination of these two 
systems. Only the captain and deputy captain 
might be officers in the military sense, the sections 
or divisions being officered by non-coms. Some 
cities have an officer to every 30 non-coms. and men, 
whilst others put a division of as many as 200 
under a fireman who has risen from the ranks. 
Where protection is treated as a science, and where 
those in charge of a brigade have also to act as ad- 
visers to their employers, officers in the military 
sense have been found essential. They have also 
been found advantageous where their sole scope 
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fire service than the telegraph, though I should by 
no means advise the great expense of their introduc- 
tion where there is a good system of the older kind. 
Headquarters should be in direct communication 
with every station, but every station should be able 
to communicate with its neighbours directly as well 
as through the headquarters office, and there should 
be a direct wire to its district station if it has one. 
There should be three routes of communication, so 
that two would be always ready for use in case of 
one breaking down. Either headquarters of the 
district centres would be in touch with the various 
auxiliaries referred to, as well as the general tele- 
graph office and the telephone exchange. 

As to the attendance at fires, some cities always 
turn out but one unit to answer the first call if 
they have no particulars; others always turn out 
two or three sections, and there are several cities 
that I know where the district centre would send 
at least an officer and a few men. In one 
brigade headquarters is always either represented 
by the chief or second officer in the case of a call of 
this kind. The idea is that it is always better to 
have too strong a force quickly in attendance than 
too small a number of men, and that it is all- 
important that the first arrivals should be well 
handled. Further, if two sections answer ac all and 
one breaks down on the road, there is no chance of 
there being too great a delay in the arrival of 
organised help. It should, however, not be for- 
gotten that further calls in the same district to 
other fires are not unusual, and that the absence of 
too many engines on account of a first call is dan- 
gerous. In some cities, when a call reaches the 
firemen, one or two of the nearest stations turn out, 
and if more help is required other sections will be 
called up individually. In others the reinforce- 
ments are not called up separately, but the fires are 
divided into three classes—small, medium, and 
large—and on the message arriving of the more 
extensive conflagration at a certain point, the sec- 
tions already know beforehand if they must attend 
ornot. First calls to certain classes of risks, ¢.y., to 
theatres or public offices, may always be considered 
to be for medium or large fires, as the case may be, 
and the same message will then simultaneously turn 
out the stronger body without any further detailed 
instructions having been necessary. In two towns 
I know that the fire-call automata are so arranged 
that the messenger can at once call for the different 
classes of fire. This, however, is not to be recom- 
mended, as the messenger will probably consider 
the smallest fire to be a gigantic blaze, and will 
turn out too many engines. 





KERMODE’S STEAM STEERING GEAR. 

In our issue of November 16, 1894 (vol. lviii., page 
637) we gave an illustrated account of the steam steer- 
ing gear invented by Mr. J. J. Kermode, of 14, 
Gertrude-road, Anfield, Liverpool. Since that time 
this gear has obtained a large measure of success, and 
is now being fitted to an Argentine cruiser which is 
being built & Messrs. Laird Brothers, of Birkenhead. 
Naturally it has been somewhat modified in its 
mechanical details, and now it is of the form shown 
in the engravings on page 104. A modification of 
this design is to be fitted to a vessel of 5000 tons 
registry building for the Houston Company, of 
Liverpool. 

As some of our readers may possibly have forgotten 
the construction of Kermode’s gear, we will first give a 
general brief description of its leading features. On 
the rudder shaft (Figs. 1 and 2) is placed a large 
toothed wheel. This is not keyed to the shaft, but is 
free to revolve independently of it. Above the wheel 
comes a crosshead (Fig. 2), which, of course, is fast to 
the shaft. Ateach end of the crosshead is a connect- 
ing-rod, the other end of which is pivoted to a frame 
sliding on two guide bars. Connected with each frame 
is a block moving in an eccentric guide slot formed in 
the large wheel. This block is carried by a projecting 
pin from a small crosshead sliding on the guide bars, 
and connected to the sliding frame by means of strong 
helical springs, which allow the helm to move either 
way when struck by a wave, and then cause it to 
return to its original place. The main wheel is itself 
rotated by the steering engine; in the case before us 
a bevel pinion on the engine gears into a ring of bevel 
teeth on the underside of the wheel. In the s,s. 
Jackdaw the wheel is worked by a chain connection, 
and in the s.s. Comrade by means of a steel wire rope. 
Any of these methods is possible, because in no case 
are the shocks caused by the impact of the sea on the 
rudder transmitted to the steering engine or hand 

sear, 
It follows that if the helm be put hard over by hand, 
it will stay there, even if the steersman leave hold of 





the wheel. The pressure exerted by the blocks on the 
eccentric grooves is almost normal to their surfaces, 
and being within the limiting — of friction, has no 
tendency to rotate the wheel. Hence the teeth of the 
gear of the steering engine, and the intermediate 
ropes or chains—if there be any—are relieved from 
the surge and stress of the sea. 

In the gear illustrated, which was constructed by 
Messrs. Baxters, Limited, Sandiacre, Nottingham, the 
main structure of the quadrant wheel is cast steel, the 
eccentric guides of wrought steel, and the frames 
carrying the springs of the same material. ‘The bevel 
teeth are bolted to the main wheel in segments 
in order that they may be changed from one 
position to another in the event of the teeth 
in one of the segments —— The pinion is of 
a. and so are the slipper blocks in the guides. 

n the event of accident to the gear the pins can be 
withdrawn from the slipper blocks, and other pins, 
shown in Fig. 1, inserted to connect the crosshead 
positively to the quadrant wheel. Hand gear (Fig. 4) 
is fitted on the upper deck, and steam control gear 
(Fig. 5) both aft and amidships. Fig. 6 is a diagram 
drawn by the inventor, to show how the pressure on 
the rudder and the load on the engine vary as the 
rudder is put over to different angles. As the quad- 
rant wheel rotates, the leverage of the eccentric in- 
creases, and consequently the load on the engines 
grows very slowly, compared with the pressure on the 
rudder. 








LOCOMOTIVES FOR THE SOUDAN 
MILITARY RAILWAY. 

Ws illustrate on our two-page plate and on page 105 
one of several locomotives built by Messrs. Neilson and 
Co., of Hyde Park Locomotive Works, Glasgow, to 
the order of the Egyptian War Office, through Lieute- 
nant-Colonel Western, late of the Royal Engineers. 
They are for the Soudan Military Railway, a line of 
3 ft. 6 in. gauge used in connection with General 
Kitchener’s expedition to Khartoum. The locomotives 
are similar to those for the Cape Government and 
Bechuanaland Railways, except in certain details, 
which are made to suit the requirements of the Soudan. 
The Soudan engines are each fitted with a donkey 
pump, and also a pump worked by an eccentric as well 
as an injector. Appliances are provided for con- 
necting the feed pipes to a separate auxiliary water 
tank in front of the engine if necessary, and a portable 
rail is fitted to the back of the cab, so that the engine 
can be detached from and worked without the tender, 
the rail forming a protection for the driver and 
firemen. 

As will be seen from our engravings, the engine is of 
the outside cylinder type and is twelve-wheeled, there 
being four pairs of coupled wheels and a four-wheeled 
bogie at the leading end. The second coupled axle 
from the front end is made the driving axle. The 
cylinders, which are slightly inclined, are 17 in. in 
diameter by 23 in. stroke, and as the diameter of the 
coupled wheels is 3 a. 6} in., the engines have a 
tractive effort of = ad = 157.3 lb. for each pound 

42.25 

of mean effective pressure per square inch on the 
pistons. The weight of the engine is 46} tons and 
tender 34 tons in working order, and the performance 
of engines of similar type on the Cape Railways is 
to take a gross load, exclusive of engine and tender, 
of 206 tous up a grade of 1 in 40 for 7 miles with curves 
of 7 chains radius, at an average speed of 64 miles per 
hour ; speed on level 30 miles per hour. The fact of 
engines of the same design running on the same gauge 
of railway at the Cape, in Bechuanaland, and in Egypt, 
seems a forecast of the connection which will no doubt 
be ultimately made, by railway, between these widely 
separated countries. 

he principal dimensions of the engine we illustrate 
are as follow : 


General Dimensions : 


Gauge a a ie 3 ft. 6 in. 
Weight in working order 46 tons 14 cwt. 
» . on ple | wheels is RO igs Sees 
Wheel-base, rigid... eee es 12 ft. 
ae » total ... re 21 ft. 34 in. 
Cylinders, diameter : ee 
- stroke... ine 1,, 1 ;; 
Diameter of piston-rods... 34 in. 
Thickness of pistons 3% 5, 


U.S. metallic 


Kind of piston-rod cking i 
- . 1 ft. 2in. by 1} in. 


Size of steam ports ies 


” exhaust 9 . e4 0 * 75 ee ” 
» bridges... ss ia in. 
Kind of slide valves __... ai Ordinary 
Greatest travel of slide valves... 3} in. 
Outside lap... é 


iss = ng 
Kind of valve spindle packing... U.S. metallic 
Wheels, de. : 
Diameter of driving wheels on ; 
trea oft oa 8 as 3 ft. 6} in. 
Material of driving wheels 
Cast steel 





centres... fos aes ee 
— held by shrinkage and tap 
lts 


Gun-metal 


Axle-box material = sis 
Diameter and length of driving 
journals ies ee ate 


u 5 7 in. by 8 in. 
Engine bogie 


4-wheeled 


mS a journals mo Bin. by 84 in. 
2 ;, diameter of wheels 2 ft. 4 in. 
‘* », kind of wheels Cast steel 
Boiler : 
Working pressure 160 lb. 


Length of barrel ... 10 ft. 5 in. 


Rs firebox... 7 oA Bigs ine 
Diameter of barrel out at front 4 ft. 5h in. 
Material ... So ins S Steel 
Thickness of barrel plates oe #5 in. 

= firebox plates 2 


riveted with welt 


strip inside and out 


one 2 ’ 
4 Butt-jointed, double- 
Horizontal seams { 





Circumferential seams ... Single-riveted 
Inside firebox... Bs 33 Copper 
Thickness of covering plate and 
door plate ic ie 5s 3 in. 
Thickness of tubeplate at top 
part for tubes ... es ae er 
nS under part ,, Th 2 ss 
. : rough stays 1 in, 
Crown staying { Yel so 
Tubes, material ... + Brass 
»» number ... yas ne 185 
»» . diameter ... a te 1f in. 
i between tubeplates 10 ft. 9 in. 
Firebrick arch... nd ... Supported on studs 
Heating surface, tubes ... iss 976 sq. ft. 
% » firebox... et ie «4 
” a ae 1078_—si,, 
Area of firegrate ... a a0 IZA 5 
Style ; Finger grate. 


... _ 44 1n. in dia. 
. 1ft.1fin. at bottom, 
1 ft. 5 in. at top. 
12 ft. 10 in. 


Exhaust pipe nozzle ie 
Chimney, inside diameter 


ma height of top from rail 

Boiler fed by one No. 9 Gres- 
ham’s self-acting injector. 

One engine pump 3} in. in dia- 
meter by 5?in. stroke and one 
Evers’ donkey pump 3 in. and 
5f}in. in diameter and 8 in. 


stroke. 
Tender : 

Carried on two four-wheeled 

bogies. 
Weight curty 17 tons 12 ewt. 

ss ful a 34 tons 

Diameter of wheels 2 ft. 94 in. 
Material... cats Sch a Cast steel. 
Journals, diameter and length... 4 in. by 83 in. 
Wheel-base an me! ves 16 ft. 1 in. 
Tender frame Channel iron. 
Bogie frame Plates { in. thick. 
Water capacity 2600 gallons. 
Coal... x oe a ae 5 tons. 
Total wheel-base of engine and 

tender... ne se a 42 ft. 6 in. 
Total length of engine and 

tender . OB 35.7 +35 


The engine is provided with 
steam and hand brake to act 
on all the coupled wheels. 

The tender is provided with 
hand brake. 





THE MATHEMATICAL THEORY OF NAVAL 
ARCHITECTURE. 


On the Advances made in the Mathematical Theory of 
Naval Architecture during the Existence of the Institu- 
tion. 

By Sir Epwarp J. Reep, K.C.B., F.R.S., Vice- 
President. 


At the first meeting of this Institution on March 1, 
1860, the late Dr. Woolley, who was in the highest degree 
qualified for the task, read a paper on ‘‘The Present 
State of the Mathematical Theory of Naval Architec- 
ture,” in which paper the whole ground covered by the 
title was well surveyed. It was possible at that time for 
a man like him to go hastily over the field of scientitic 
naval architecture, for its advancement in all the genera- 
tions that had gone before had not carried it Beyond 
the grasp of an individual, or the com of a single 
discourse. The Council of the Institution, in this year 
of great commemorations and congresses, has thought 
it well to impose upon me the task of presenting 
a brief notice of the p $s made in this field during 
the existence of the Institution, and, as the subject 
is so extensive, I will spend no time on apologies for 
undertaking the duties cast upon me. Such a summary 
of actual progress can have no claim to novelty, or to any 
other merit than of a generous notice of the labours of 
others ; but, however imperfect, it cannot fail to illustrate 
the fact that, if the Institution of Naval Architects has 
powerfully assisted, as I am sure it has, in advancing 
the theory of our profession from its state in 1860 to its 
present condition, then has it taken a Me 4 important part 
indeed in that scientific expansion which is perhaps the 
greatest glory of our Sovereign’s reign. 

The mathematical theory of naval architecture naturally 
separates itself into the following divisions: (1) The 


* Paper read at the International Congress of Naval 








Architects and Marine Engineers. 
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science which deals with the strains to which ships are sub- 
jected at sea, and with the provision of the strength 
necessary to withstand them ; (2) the science which regu- 
lates dimensions, forms, and weights, so that vessels may 
float under all conditions with due displacement, draught 
of water, and stability; and (3) the science which provides 
for so adapting form to fluid resistances that vessels may 
be propelled, either by external or by internal forces, 
with due economy and security. 

The first of these divisions occupied no part of Dr. 
Woolley’s paper, but I have introduced it here because of 
the great importance it has assumed in these days of lon 
and large ships. A full exposition of its principles woul 
have to start with an investigation of all the strains to 
which ships are subjected, and to comprise a theoretical 
explanation of the manner in which these are all provided 
for. This investigation has not, within my knowledge, 
yet been made, or even attempted, in any connected or 
exhaustive manner. The transition from wood shipbuild- 
ing to iron, which had made some progress in 1860, has 
been succeeded by the abandonment of iron for steel, and 
nickel steel now appears likely to replace steel ; while 
other alloys, such as bronze and aluminium, have occasion- 
ally been more or less employed. It would be a great 
advantage, doubtless, were a theory of strain and of 
strength worked out in such a form as to prescribe 
minimum scantlings and proper butt and joint connections 
for all forms of sea-going ships, and for all parts of them, 
adjustable by means of constants to the use of various 
metals of known strength and durability. But the pro- 
duction of such a theory, and its embodiment in appro- 
priate formule, is a task reserved for the future, and one 
not unworthy of the labour of some of our younger men. 
All that has been done in this respect during the existence 
of our Institution is to prepare the way for such a theory, 
and much work of this preparatory kind has been accom- 
plished. The Transactions of the Institution abound with 
records of partial investigations, calculations, and experi- 
mental data. 

In dealing with this particular matter I find it necessary 
to summarise in three or four sentences the early work done 
upon it. A century and a half ago, the famous French 
originator of so much of our naval science Bougeur, in 
his ‘‘Traité du Navire,” projected estimates of the 
strains upon ships, of no t value in themselves, as 
his assumptions were very wide of the truth, as he acknow- 
ledged ; but he nevertheless laid down the system of 
graphically representing relative displacements and 
weights, from point to point, along the length of the 
floating vessel, which is in principle what we still do for a 
like purpose. A few years later, Euler, who was Director 
of the Prussian Academy of Science, produced his famous 
treatise on rolling and pitching, in which, although he 
dealt but little with statical strains, nevertheless took 
note for the first time of the longitudinal bending effect 
produced in a ship by the longitudinal pressure on the 
immersed part. In a later work (‘‘ Théorie Complete”), 
this author again dealt with the subject; but, like his 
predecessors, attempted no quantitative estimates of 
strain. Romme followed Bouguer’s line of inquiry, and 
then Seppings, in this country, took the matter up, but 
advanced it little himself ; his practical work upon ships, 
however, being referred to our Dr. Young—a man remark- 
able at the beginning of this century for mastery in 
several branches of science. The Doctor examined and 
reported on the subject to the Royal Society, giving 
quantitative results from actual ships, and taking into 
much fuller view than any previous writer the principal 
causes of straining in ships. The colbeased Dupin 
reviewed the work of Seppings and Young, and cast much 
light upon the subject. 

It remained pretty much as he left it (so far as I know) 
until I entered upon the subject at the Admiralty in 1869, 
ata time when it had become of great importance, and 
when I enjoyed the signal advantage of having upon my 
staff, and available for this purpose, a naval architect who 
has since become well known to fame, and has distin- 
= himself greatly as the designer of many of the 

nest warships in the world—Sir William White—and 
with him our lamented friend Mr. W. John. The line 
of investigation adopted by us, which was of the most 

ractical character that could be given to it—our calcu- 
ations being founded upon the graphical representation 
of the buoyancy and weights, estimated in short lengths 
from stem to stern, of several of Her Majesty’s ships of 
different types—develo results very different indeed 
from some of those which had hitherto been accepted, and 
disclosed consequences which had not at all been fore- 
seen.* In the year 1874 Mr. Wm. John read a paper to 
this Institution in which he summarised this system of 
inquiry, which I had previously applied only to certain 
of Her Majesty’s ships, and extended it to vessels of the 
mercantile marine. fis paper was followed by another, 
in 1877, from the pen of the same able investigator, who, 
Imay say, after receiving the highest available training 
in Her Majesty’s School of Naval Architecture, and at 
the Admiralty, had become one of the leading members 
of the staff of Lloyd’s Register Office under our eminent 
and valued friend Mr. Martell. In his first paper Mr. 
John displayed, ina remarkable manner, the tendency 
that then existed—when, as now, larger and still larger 
ships were continually coming into vogue—to bring the 
materials composing them under continually greater ten- 
sile strains per square inch as the ships increased in size, 





* These investigations were published in extenso in the 
ransactions of the Royal Society in 1871, and were pretty 
fully reproduced in ‘‘ Naval Science,” Vols. 1 and 2. The 


Summary of them given at the commencement of Mr. 
John’s paper of 1874, about to be mentioned, though 
rief and imperfect, absolves me from the necessity of 
repeating here any part of these investigations or of 
their results, 





as illustrated in the following Table, deduced from calcula- 
tions made on a series of vessels that were at the time fairly 
representative of the mercantile marine of this country : 
Maximum Tension 
on the Upper 


Tonnage Works in tons per 
of Vessel. square inch. 
xe... me re ee ove 1.67 
300 3.09 
400 3.55 
500 3.95 
600 3.72 
7 4.57 
800 4.59 

900 4.8 
1000 5.19 
1500 5.34 
2000 5.9 
2500 7.08 
3000 8.09 


_All these vessels approximated to the proportions of 
eight breadths in length and eleven depths in length, 
their scantlings representing as fairly as possible those 
generally adopted at the time for first-class vessels. 
After also estimating the strength of some vessels above 
3000 tons, the author was induced to believe that their 
maximum tension ranged in many cases between 8 and 9 
tons per square inch. ‘In a vessel over 400 ft. long, 
whose strength I investigated quite recently, I found the 
maximum tension 8.85 tons. These forces,” he said, 
‘fare not sufficient in themselves to cause rupture in a 
vessel well built of good materials; but they may be 
sufficient to cause very considerable straining, which, if 
not attended to in time, must weaken the vessel to the 
— of danger.” As ships at that time were mostly 

uilt of iron, of which the tensile strain did not, as a 
rule, exceed, or much exceed, 20 tons per square inch, it 
is obvious that the factor of safety was not more than 24, 
and, therefore, much below that assured to structures on 
land. Thelate Sir William Fairbairn—no mean authority 
of his day—in his work on ‘“‘ Iron Shipbuilding,” advised 
that the strain brought upon the material should not 
exceed one-fourth or one-fifth of its ultimate strength, on 
account of the fact that the changes of strain are not 
merely effective as regards their amount, but also as 
regards their direction. His final conclusion was that, 
with iron, a strain of 5 tons per square inch on the 
material, acting alternately in opposite directions, would 
at least injure, if it did not ultimately fracture, the 
material after a great number of alternations. Professor 
Rankine also considered that the strain should not exceed 
one-fifth of the ultimate strength. 

The first paper of Mr. John’s had nothing of the 
alarmist character about it, erring, if at all, the other 
way ; for after discussing in detail a ship the tension upon 
whose deck stringer plates rose to more than 8 tons in 
some conditions of la ing and some states of the sea, he 
refused to pronounce her as unsafe, or dangerously weak 
for the trade she was in, or even to say that ‘“‘she isa 
weak ship as ships go,” alleging that she had for years 
been doing her work in an unexceptional manner, and 
acknowledging that we did not often hear of vessels 
breaking in two afloat. He confessed, however, that 
‘*we are trespassing on the margin of surplus strength to 
an extent which creates in my mind an uncomfortable 
feeling.” In his later paper he had to acknowledge that 
several cases of vessels breaking asunder at sea had come 
under his notice, and he investigated very fully the case 
of a comparatively small vessel (210 ft. by 25 ft.) which 
broke in two from the excessive amount of compressive 
strain cast upon her upper deck at sea. his was a 
vessel of light draught, and the sagging strains when she 
was stretched across the hollow of a wave of her ownlength 
were by far the greatest strains to which she was exposed. 
It was a case analogous to, but much worse than, that 
of the Victoria and Albert given in my own Royal 
Society paper. I will only add in this connection 
that Mr. John very properly drew attention to the 
great difference that undoubtedly exists between the 
case of land structures exposed daily to the fatigue of 
enduring the maximum weights and strains, and the case 
of a seagoing ship which has only to endure them occasion- 
ally. The point is so vital to a just appreciation of the 
matter as he left it—and I do not think this aspect of it 
has been much advanced since—that I add the following 
paragraph from his second paper : © 
‘In engineering structures of iron, 5 tons per square 
inch would be considered quite as high, and in many cases 
higher, than it would be prudent to go with the ordinar 
working load; but this would be for an everyday load, 
and there is a marked difference between such cases and 
the exceptional strains of aship. For ordinary working 
loads and fair weather strains, perhaps no engineering 
structures in existence have larger margins of surplus 
strength than iron ships, and this helps them the better to 
bear exceptional strains. There are, of course, limits which 
should govern the margin of safety against exceptional 
strains, but it is a difficult matter to deal with them, and 
they can only be arrived at by very careful attention to 
the teachings of experience and an accurate investigation 
of the facts bearing on the subject as they arise.” 

It would be leaving the general question of our recent 
progress in respect of strain and strength in a very im- 
perfect condition, if I failed to take passing note of three 
remarkable papers submitted to the Institution in the 
years 1882, 1890, and 1894 respectively by three naval 
architects, two of whom have —— been taken from 
us. I refer to the papers ‘‘On the Transverse Strains of 
Iron Merchant Vessels” (1882), by the late Professor 
Jenkins and the late Mr. T. C. Read; another (1890) 
having special regard to ‘“‘The Distribution of Shearing 








Stress over the Transverse Section of a Ship,” by the 


former; and a third (1894) by the late Mr. Read and 
another accomplished member of Mr. Martell’s staff at 
Lloyd’s Registry Office, Mr. Stanbury, exhibiting certain 
detailed verifications and limitations of well-known 
formule of stress and strain ; and I gladly avail myself of 
this, the first, opportunity which my paper affords of 
expressing in general terms the deep obligation which this 
Institution owes, in my opinion, both to Mr. Martell and 
his predecessors at Lloyd’s Register Office, for the help 
afforded us, from our very first session until now, in every 
department of our work. 

he first of these papers presented the first close mathe- 
matical investigation of the distribution of transverse 
strains with which I am acquainted, but it was confined 
to the case of a vessel in dock, without cargo, kept upright 
by breast shores only, and supported by the keel alone. 
The results demonstrated the need of transverse strength 
in the engine and boiler spaces of a steamship, ‘‘ where 
the localised weights of the engines and boilers, and the 
want of support from the deck above, due to the small 
number of _ al increase the strains at the middle line 
and the bilge.” To the second paper I will presently 
devote a paragraph. The third paper, by Messrs. Read 
and Stanbury, is an extremely valuable one, as it exhibits 
in much detail the degree of correspondence which they 
found to exist between the well-known stress formule— 
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first in the case of certain rolled Z-frames and channel 
bars, and of certain riveted steel and iron frames with 
riveted reverse frames; and afterwards in the case of 
actual ships. The general result reached was that ‘‘ there 
appears good reason for ns that the actual deflec- 
tions of a vessel do not differ greatly from those which 
are obtained by calculation.” is result should be borne 
in mind, notwithstanding the admissions which I am 
bound to make in the next paragraph. 


(To be continued.) 
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Exectro-CHEMicAL Works 1N SwepeEn. — Although 
there are several places to the fore in Sweden about im- 
portant electro-chemical manufactories, to which the 
abundant water power lends itself admirably, there are 
not yet many in operation, the most important being the 
one for manufactureof chlorate of calciumat Mansbo, where 
the process used is the one patented by Mr. O. Karlson. 
The Mansbo waterfall represents an aggregate power of 
about 5000 horse-power, of which, to begin with, only a 
smaller portion was utilised. There were eight turbines 
of 220 horse-power each, revolving at a speed of 260 re- 
volutions per minute ; they have horizontal axes, and are 
directly coupled with their dynamos. The normal capa- 
city of the latter is 1200 amperes, 115 volts, and they are 
being worked both day and night. The machines work 
independently of each other. The current is conveyed 
from the dynamos to the electrodes, of which the one is 
of carbon, the other of iron. The original output was 
fixed at 690 tons per annum, but this has been found alto- 
gether inadequate; the installation has therefore been 
extended very materially, and now represents 3000 
horse-power, and an annual output of some 1300 tons. 
The whole installation has cost rather more than 80,000/., 
the cost of machinery and plant being about equal to that 
of the necessary constructions, which were required in 
order to utilise the water power. 





Yrar-Booxs.—Messrs. Dean and Son, Limited, 160a, 
Fleet-street, E.C., have just issued the sixth edition of 
the ‘‘ Papermaker’s Directory,” which comprises all the 
nations, 38 different countries being included, while re- 
ference is also made to the principal paper and pulp 
mills.x—The ‘‘ Municipal Year-Book for 1897 ” (price 1s.) 
has just been issued from the offices of London, 125, 
Fleet-street, E.C., and gives a comprehensive review of 
the municipal undertakings not only in London, but in 
every town in England, the county towns being first 


noticed, and then smaller towns alphabetically arranged, 
those for Scotland also being added. Complete details, 
however, are not always given. Thus Port Glasgow has 


half a page devoted to it, while a number of much more 
important towns, such as Perth, Hamilton, Kilmarnock, 
&c., are dismissed with a line.—The second edition of the 
‘* London Manual for 1897-8,” edited by Robert Donald, 
has just been issued by Messrs. Horace Marshall and 
Son, 125, Fleet-street, i... at the price of 1s. Details 
are given as to the constitution and duties of all the little 
ublic authorities which make up the government of 
mdon. The-total cost of this government, we are told, 
is equal to 7s. 6d. per pound, and the receipts from the 
rates amount to 71.67 per cent. of the total expenditure, 
imperial grants, dues, rents, and incomes from other 
sources making up the remainder. Of the total cost one- 
fourth is for poor-law administration. London’s debt is 
37.3 millions, excluding the City Corporation debt, which, 
however, does not involve payment from the rates. 





* p = the stress at any particular point ; 
y = the distance of the point from the neutral axis ; 
M = the bending moment of the impressed forces ; 

I =the moment of inertia of the section of the beam 
through the point, and perpendicular to the 
neutral axis, about a line through the neutral 
axis, at right angles to the forces bending the 


m 5 

E = the modulus of elasticity of the material of which 
the beam is composed ; and 

p= = —_ of curvature of the neutral axis under 
loads, 
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CARBURETTED WATER-GAS PLANT AT SALTLEY GAS WORKS, BIRMINGHAM. 


CONSTRUCTED BY THE ECONOMICAL 
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WE illustrate on the present page and pages 109 and 


112 a plant for the manufacture of carburetted water- | 


gas at the Saltley Gas Works of the Birmingham Cor- 

ration, constructed by the Economical Gas Appara- 
tus Construction Company, Limited, who, since they 
commenced operation four years ago in Canada and 
the United States, have made several installations not 
only in America, but also in England. In Canada 
they have put down plant at Toronto, Montreal, 
Ottawa, Belleville, Peterborough, Lindsay, Brantford, 
and St. Catherine, and in the United States at Ken- 
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GAS APPARATUS CONSTRUCTION COMPANY, LIMITED, LONDON. 





Fig. 10 








|sington, Pa., and Wilkesbarre, Pa. It is 2 years | order for doubling this plant, so that soon Birming- 


since they got their first order in England for a plant | ham will be able to make ex 10 million cubic 
h 


of a ae 4 capacity of 1} million cubic feet for Black- feet of carburetted water-gas. 
eir next plant was for Colchester, for a daily also constructed a 1,225,000 cubic feet plant at 


burn. T 


e company have 


output of 300,000 cubic feet. The Birmingham Cor- | Birkenhead, and a 125,000 cubic feet installation a 
ration gave them their next order for plant at the | Swindon. 


Vindsor-street Gas Works, where Mr. Charles Hunt is | 


engineer, and the other at the Saltley Works, where Mr. | the illustrations of the Saltley plant now given 
Henry Hack is engineer. These two plants at Birming- | show the latest improvements. As shown by ¥ 


These several installations are practically alike; 


‘igs. 


ham ave a daily maximum capacity of five million |2 and 3, the plant consists of a generator, a super- 
cubic feet. The corporation have since placed an! heater and fixing chamber combined with oil atomiser, 











JuLy 23, 1897.] ENGINEERING. 








109 











CARBURETTED WATER-GAS PLANT AT SALTLEY GAS WORKS, BIRMINGHAM. 
CONSTRUCTED BY THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, LIMITED, LONDON. 
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SECTION ON LINE A.B. SECTION ON LINEC.D. 
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a washer and scrubber of the ordinary type, and the| gives off heat which unites with the oxygen of the 





=a 





SSeeessss 


Sr 


\STLTTIL LY, 


a) 
—— 
dc cdcdddcddddd 


Gg 





4 












= 


UES 





























SSeeeeee 




















SSSSSeeeEtts 









Cn es 
Usa relsltherrssssenscatsasatttlarlsserers, 






necessary air blowers, pumps, &c. air, forming producer gas—i.e., carbonic oxide and | g 


_ But before dealing further with the plant, it may be | nitrogen are set free. These two gases pass out at the 
interesting to describe the process of manufacture as | top of the generator down to the bottom of the super- 
given by Mr. Westcott, the engineer of the company | heater; and as they are only partial products of com- 
resident in London. The coke fire in the generator, to | bustion—i.e., if more heated oxygen were applied they 
which is applied a forced draught from blowers, | would ignite—air is admitted at this point through a 
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regulating valve, and the carbon from the carbon mon- 
oxide takes up additional oxygen from the air, form- 
ing some carbonic acid, oat ‘eevien some carbonic 
oxide and nitrogen. The amount is varied accord- 
ing to the heat required. These gases pass on 
up through the superheater and carburetting space to 
the fixing chamber, where another valve is opened and 
admits air to the fixing chamber ; the oxygen of this 
air unites with the remaining carbonic oxide and forms 
carbonic acid, setting a further amount of nitrogen 
free. With the absorption of this large amount of 
oxygen from the air, heat results. The coke becomes 
heated ; and, the carbonic oxide absorbing the oxygen 
in the superheater and fixing chamber, there is an 
intense heat, which is absorbed by the series of loose 
firebricks with which the superheater and fixing 
chamber are filled. Thence the products of complete 
combustion pass up through the stack valve to the 
atmosphere. As soon as sufficient heat is obtained 
for the decomposition of steam in the generator, and 
the best heats in the right places in the superheater 
and fixing chamber, the process of blowing up the heat 
is discontinued. 

In the actual process, then, of making a run of gas 
the air blast is shut off from the fixing chamber and 
superheater and generator, and combustion ceases. 
The stack valve is closed, and steam is admitted 
under the grate bars of the generator: the highly 
heated carbon of the coke decomposing the steam 
by uniting with the oxygen and setting the hy- 
drogen free, forming theoretically 2CO + 2H, In 
practice, however, there are some impurities, and a 
certain amount of carbonic acid. These two gases 
form what is known as “straight ” water-gas, and will 
burn with a pale blue light. The illuminating power 
is produced j oil being forced through the atomisers 
in a downward direction as the water gas passes u 
through the superheater; the oil is vaporised an 
asified, and the two gases are thoroughly mixed ; and 
the mixture passes up through the hot firebrick of the 
fixing chamber, and forms a thoroughly fixed per- 
manent high candle-power gas. From here it passes 
on through the washer and oil heater, where the 
otherwise wasted heat is taken up by the oil which 
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is passing in an opposite direction to the gas through 
a coil. From here the gas flows on through the 
scrubbers, condensers, purifiers, &c. When it is time 
to stop the run of gas making, the oil and steam valves 
are closed, and the stack valve opened. 

To again regain the heats, the procedure is as in 
the original heating up. 
the down run of gas, the air valves and stack valves 
are closed; and simultaneously the valve regulating 
the upper outlet of the generator is shut, and the valve 
regulating the outlet at the bottom of the generator 
opened. Steam is then admitted at the top of the 
generator, and passes down through the fire into 
the bottom of the superheater; the same chemical 
reactions taking place in the formation of the water 
gas in the generator as previously described. After 
this the water gas is passed on, and comes in contact 
with the oil in the same manner as with an up-run. 

The generator is of steel plating, lined with brick in 
two courses, with a non-conducting material between 
the brick and the steel. The advantage of the two 
courses is thatthe inner may be the more easily removed 
wher burned. This generator, which is illustrated in 
detail by Figs. 4 to 9, differs from those previously made 
in being double. The advantage is that the gas and 
vapours, or straight water-gas as it is called, can pass 
up the one and down the other if desired, and thus 
before going to the superheater it passes twice through 
a bed of hot or incandescent coke, and the percentage of 
carbonic acid remaining in the water gas is reduced to 
the minimum in the second fuel bed. The blowers, 
shown in Figs. 2 and 3, are for supplying draught to 
these generators, the supply being, of course, regulated 
by a valve on the main. 

The company’s plant also differs from that of other 
installations in having the superheater and _ fixing 
chamber in one shell, as shown in detail by Figs. 10 
and 11, and thus the loss of heat by radiation is mini- 
mised. 

A short distance above the bottom, or the inlet for 
the carbon monoxide from the generator, there is an 
arch to support 9-in. firebricks, spoken usually of as 
checkered brick. A sufficient number of courses of 
these are placed to prevent any oil vapours or liquids in 
their downward course coming into contact with the 
brick lining in the bottom. Above the checkered 
bricks, as shown in Fig. 10, isan open space which may 
be called the carburetting chamber, into which the oil 
is admitted by three different sprayers or atomisers, 
through which the oil is forced by a pump. The 
atomiser for introducing the oil is of special design, 
and the oil passes in a downward direction, meeting 
the gases in their upward course. This insures a more 
thorough mixture than would otherwise be the case, 
and the oil passes through a sutlicient number of 
checkered bricks to insure that it will be converted 
into permanent gases before leaving the fixing chamber. 
The oil heater isa simple steel shell with a coil through 
which the oil passes while the hot gases pass over it. 
Over the atomiser is an arch which divides the super- 
heater from the fixing chamber and supports the great 
mass of checkered brick filling the fixing chamber. 
At the top is the stack valve allowing the waste gases 
to escape when blowing off the heat. There is an off- 
take pipe for receiving the gas when it is being made, 
in which case the stack valve is closed. 

Figs. 12 to 19 show a special water-cooled valve 
placed in the conduit between the generator and the 
superheater. It may be described as a combined 
wedge double-faced valve, with a water jacket 
through which cold water is continuously circulating. 
It is arranged with a pocket for taking out any par- 
ticles of dust or dirt that may be blown over from the 
yenerator into the valve when blowing up the heats. 
rhe water jacket is so arranged as to prevent the hot 
gases which are passing from coming into direct contact 
with the cooled surface, the connections being brick- 
lined. The design admits of the generator aa super- 
heater being very close together, which minimises loss 
by radiation. 

The washer and scrubber are of the ordinary type. 
As shown by the section, Fig. 2, the valve inside of 
the washer is connected to the stack valve, so that the 
operation of opening the one closes the other. This 
prevents any possibility of escape of gas through the 
washer into the fixing chamber in the event of the 
water level in the washer being too low. 

As will be seen from the engraving on page 108 
(Fig. 1) and the section, Fig. 2, all the valves are 
operated from a working floor, and in the case of the 
double generator the upper valve communicating 
between the two is closed when the lower one is 
opened. The air blast is also regulated from this floor. 
The blast is provided by blowers coupled direct to 
steam engines as shown on the plan, Fig. 3. The 
blowers are of the Sturtevant type made specially 
heavy for the duty. The blowers, engines, oil pumps, 
&c., are in duplicate, each being of sufficient power 
for two sets of apparatus. At the Saltley works steam 
is provided by two Lancashire boilers. At the Windsor- 
street works the boilers are of the Babcock and 
Wilcox type, and the steam plant in both cases is in 
duplicate, 


When all is ready to make | p' 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was only the fore- 
noon meeting of the Glasgow pig-iron warrant market last 
Thursday, owing to the return of the Fair Holidays. 
Some 10,000 or 15,000 tons of iron were dealt in, and 
rices were very steady on a renewal of the rumour that 
the Fairfield Company might break away from the Fede- 
ration in respect of the lock-out of 25 per cent. of the 
workmen. Scotch iron gained 1d. per ton, and the other 
sorts were unchanged in price. The settlement prices 
were as follow: Scotch iron, 44s. per ton; Cleveland, 
39s. 3d.; Cumberland and Middlesbrough hematite iron, 
46s. 104d. and 48s. per ton respectively. Business was 
resumed on Tuesday forenoon, But there was very little 
doing, only some 10,000 tons of all kinds being dealt in. 
The tone of the market was rather flat, largely 
owing to one of the members of the “‘ring” having failed 
to meet his differences, which were understood to amount 
to about 4000/., against which, however, there were assets 
which, it was hoped, would realise a fair dividend. In the 
afternoon not more than 5000 tons of iron were sold, and 
prices closed steady at the forenoon level. The following 
were the settlement prices: 43s. 10}d., 39s. 3d., 46s, 9d., 
and 47s. 24d. per ton. Business in the pig-iron market 
this forenoon was almost at a standstill, only some 5000 
tons of iron being dealt in. Prices fell $d. to 24d. per 
ton. There was even less doing in the afternoon, only 
1000 tons changing hands, and prices were practi- 
cally unchanged. The settlement prices were 43s. 104d., 
39s. 3d., 46s. 7hd., and 47s. 3d. per ton. The 
following are the quotations for No. 1 special brands 
of makers’ iron: Clyde, 50s. 3d. per ton ; Gartsherrie and 
Summerlee, 51s.; Calder, 51s. 3d.; Coltness, 51s. 94.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), Shotts (shipped at Leith), 
51s. 6d. ; Carron (shipped at Grangemouth), 52s. per ton. 
The number of blast-furnaces in actual operation in Scot- 
land is now 80, as compared with 76 at this time last year. 
A furnace making ordinary iron has been taken off at 
Eglinton Iron Works, and four ordinary furnaces have 
been relighted at Carron Works. Six are making 
basic iron, 34 are making ordinary iron, and 40 are 
working on hematite iron ore. The annual Fair 
Holidays have in a_ great measure interfered with 
business in the Scotch pig iron market during the 
week, both with shippers and with local consumers. 
In respect of the engineering dispute a most serious aspect 
has arisen, as both sides appear determined to fight the 
matter out to the bitter end, and should the struggle be 
a prolonged one, it must inevitably have a serious effect on 
the home consumption of pig iron. There is but little 
demand from abroad, still the month of July is usually a 
quiet time, and many persons predict that the Continent 
will be in the market again for iron shipments. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 353,399 tons yesterday afternoon, 
as compared with 353,648 tons yesterday week, thus 
showing for the past week a reduction amounting to 249 
tons. 


Trade at Motherwell.—In most cases work will not be 
started at the iron and steel works at Motherwell till next 
week, so far do the Glasgow Fair holidays extend. Good 
trade has prevailed throughout the district during the 
past six months. In the finished iron and steel industries 
constant employment has been obtained, and the rela- 
tions between employers and workmen have not been in 
the slightest way strained. The outlook in the iron and 
steel industries is very bright indeed, if trade is not 
affected by the dispute which is now raging in the engi- 
neering trades in other parts of the country. The Lanark- 
shire Steel Company, which was in liquidation, has got a 
new lease of life through a new company being formed, 
and at the present time operations are in progress with the 
erection of additional furnaces and the laying down of a 
new rolling mill; while at the Dalzell works of Messrs. 
Colville and Sons a new engineering and pattern shop 
will soon be completed. Altogether, the town has been 
most fortunate in the matter of good trade, and there is 
every prospect of a continuance of this condition of affairs. 
The same rule generally holds good so far as Wishaw, 
Coatbridge, and adjoining districts are concerned. 


Sulphate of Ammonia.—-This commodity has been 
shipped during the year to date to the extent of 79,152 
tons, compared with 69,212 tons for the same period of 
last year, thus showing an increase amounting to 9940 
tons. The price is nominally about 7/. 8s. 9d. per ton 
f.o.b, Leith. 

Glasgow Copper Market.—There were no dealings in 
copper last Thursday, but the quotations showed an im- 

rovement of 3s. 9d. per ton. Yesterday forenoon one 
ot of 25 tons anaes 3 hands at 47/. 17s. 6d. per ton, the 
en being 1s. 3d. better than it was last Thursday. 

here was nothing done in the afternoon, but prices 
dropped 3s. 9d. per ton. The market was flat this fore- 
noon, prices dropping 8s. 9d. per ton on the sale of 25 
tons. In the afternoon 75 tons were dealt in at the fore- 
noon price. 

Caledonian Railway Appointments.—The directors of 
the Caledonian Railway Company, at their meeting last 
week, had under consideration the vacancy in the engi- 
neering staff caused by the death of Mr. Robert Dundas, 
C.E., and og | appointed Mr. D. A. Matheson, C.E., 
engineer for the western division of the line, to be sta- 
tioned in Glasgow, and Mr. W. A. Paterson, C.E., engi- 
neer for the southern and eastern division of the line, to 
be stationed in Edinburgh. Both gentlemen have had 
large experience—Mr. Matheson as engineer for the 
Glasgow Central and Lanarkshire and Dumbartonshire 
Railways, and Mr. Paterson as assistant to the engineer 
for the northern division, 








British Association : Invitation to Glasgow.—At a meet- 
ing of citizens and representatives of the leading scientific 
and literary associations of the city, which was convened 
by Lord Provost Richmond last week, it was resolved to 
ask the British Association for the Advancement of Science 
to hold the meeting for 1901 in this city. There was a 
highly representative meeting—including members of the 
University, the Clyde Trust, the Philosophical Society, 
the Institution of Engineers and Shipbuilders in Scotland, 
the Faculty of Procurators, the Govan School Board, the 
Chamber of Commerce, the Royal Infirmary, St. Mungo’s 
College, the Archzological Society, the Trades House, 
the Natural History Society, the Geological Society, &c. 


Glasgow Water Works Contract.—The Glasgow Water 
Trust have accepted the offer of Messrs. Morrison and 
Mason, contractors, Glasgow, for the new outlet works 
at Loch Katrine, at a cost of 8185/. 


_ New Shipbuilding Contracts.—The Fairfield Shipbuild- 
ing and Engineering Company have contracted with the 
Orient Steamship Company to build a large first-class 
assenger steamer. She is to be of or about 500 ft. in 
ength by 60 ft. in breadth, and of 8000 tons, with en- 
gines of 10,000 horse-power, capable of giving a speed of 
163 knots.—Messrs. Charles Connell and Co., of Scots- 
toun, have closed a contract for a large cargo steamer.— 
Messrs. Hawthorn and Co., Leith, have received an order 
to build a steel screw steam yacht of 350 tons for Cap- 
tain Arthur Wiggins. She will be constructed to 
the highest class, and under the supervision of Mr, 
A. H. Brown, naval architect, London.—The Caledon 
Shipbuilding Company, Dundee, have contracted for a 
high-class steamer of about 600 tons for Messrs. Lang- 
landsand Sons’ line. She is to be built to the highest 
class of the British Corporation Registry, and is to have 
a speed of 13 knots.—Messrs. Russell and Co., Port 
Glasgow, have recently closed an order to build a steamer 
of 5200 tons, on a very light draught of water, for the 
King Line, Limited, of Glasgow and London. 


Edinburgh Association of Science and Arts.—On Satur- 
day afternoon about 70 members of the Edinburgh Asso- 
ciation of Science and Arts visited the Edinburgh and 
Leith Corporations’ Gas Works, New-street. They were 
received by Mr. Herring, chief engineer, and conducted 
over the works by him and his assistants. Particular 
attention was directed to the carburetted water-gas plant. 
It was explained that a large volume of the gas can be 
made on a small area of ground, the plant at the Edin- 
burgh works being capable of making 2,000,000 cubic feet 
per day, and that it is possible to have the plant in full 
work within four or five hours of lighting it up, as com- 
pared with as many days for the ordinary coal gas plant. 
On the motion of Mr. John Anderson, vice-president, Mr. 
Herring was awarded a hearty vote of thanks. 


Harbour Works.—The Macduff Town Council, at a 
special meeting held yesterday, agreed to the Duke of 

ife’s terms for the sale of the harbour, as recently men- 
tioned in ENGINEERING.—Mr. Henry H. Wake has had 
a conference with the Works Committee of the Aberdeen 
Harbour Board, in reference to the improvements of the 
harbour that have lately been suggested, which he indi- 
dated as likely to occupy 18 to 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefiield and the Engineering Strike.—Sheffield has so 
far kept aloof from the engineering dispute, and has not 
yet felt the effect of the stoppage to any extent. The 
members of the Iron and Steel Manufacturers’ Associa- 
tion, however, have been waited upon by a deputation 
from the Federated Engineering and Shipbuilding Em- 
ployers, who asked for co-operation against the demand 
of the Amalgamated Society for a 48-hours week. A 
meeting of heads of firms interested, held on Tuesday, 
was largely and influentially attended, but after an hour 
and a half’s consideration no definite decision was arrived 
at. Another meeting will be held shortly. 


Shefield Armour-Plate Trial.—A successful trial of a 
4-in. special nickel steel armour-plate made by Messrs. 
Vickers, Sons, and Co., Limited, was made on the 
Nettle on Tuesday under the direction of the naval officers 
at Portsmouth. The plate was 4 ft. square, 4 in. thick, 
and had no wood backing behind. It was attacked by a 
5-in. gun with Palliser projectile. The first shot was 
fired with a velocity of 1406 ft. per second, but the 
plate showed no signs of damage, the 50-lb. projec- 
tile simply splashing on its face. The second shot 
was fired with a velocity of 1750 ft. per second, 
the plate being indented about }in., but the face not in 
any way broken. The third shot also had a velocity of 
1750 ft., but the indentation was only in. There was 
no crack of any kind in the plate, and the projectiles 
were in every instance broken into fine pieces. Great 
satisfaction is expressed at the result, as it is considered 
the plate will prove invaluable where thin unbacked 
armour is needed. 


Coal Carriage from Sheffield to Birmingham.—An in- 
teresting question was decided on Saturday last by the 
Railway and Canal Commissioners. An application was 
made by the Sheffield Coal Company and the Birmingham 
Corporation for a reduction of the rate for carrying coal 
from the Birley collieries to the Windsor-street siding at 
Birmingham. At present the rate is 4s. 3d., and the 
application was that it should be reduced to 3s. 9d. 
tad this been successful, it would not only have 
been a great boon to Birmingham consumers, but 
would have stimulated production at the Yorkshire 
end of the line. The application, however, was refused, 
Mr. Justice Collins holding that the 4s. 3d. rate was a 
just and reasonable one. The traffic was not carried over 
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one company’s system only, but over lines belonging to 
the Midland, the Manchester, Sheffield, and Lincoln- 
shire, and the London and North-Western. The 4s. 3d. 
rate was considerably lower than the sum of the rates 
which would have been charged by the respondent com- 
panies if they had been dealt with separately, and the 
Yommissioners could not see how it could be further re- 
duced without injustice to the companies concerned. 


Mining Managership Examinations.—The yearly ex- 
aminations for certificates of competency in the manage- 
ment of mines for the Yorkshire and Lincolnshire district 
were held last week. Sixty-three first and 70 second- 
class candidates presented themselves. Hitherto these 
examinations have been held in June, but by permission 
of the Secretary of State they were this year postponed 
to July in consequence of the Jubilee. 


Railway Communication in Yorkshire.—A new scheme 
for connecting the Halifax and Huddersfield districts with 
the Midland Railway Company’s main line, north and 
south, has been formulated by a Dorchester engineer, and 
is now to be laid before the various district councils and 
the Midland Railway Company for consideration. The 
scheme is for a line about 50 miles in length, to be called 
the West Riding, Lancashire, and North-West Union 
Railway. It would commence by a junction with the 
Midland Railway at the Court House station, Barnsley, 
and join the curve of the Hellifield and Blackburn line, 
about two miles south of Hellifield station. On its 
way it would open up Gawber, Cawthorne, Denby, 
Mencliffe, Kaywood, Parkhead, Dearnehead, a. 
shaw, Hollinhouse, Butterley, and Newmill. It would 
not, it is contended, involve much tunnelling be- 
tween Barnsley and Lockwood. The scheme for a 
Huddersfield, Barnsley, and Bingley Railway, to which 
we have already referred, is being in: og wean doy ¢ rted. 
A deputation from the Huddersfield Chamber of Com- 
merce on Friday last waited on the Bradford Chamber to 
urge them to use their influence in favour of the proposed 
railway. The chairman of the latter body explained that 
while Bradford approved of the plans generally, bein 
anxious to get on the Midland main system, they desi 
the station to be as near as possible the centre of the town, 
the proposed station at Little Horton not being very 
accessible. Mr. Eastwood, president of the Huddersfield 
Chamber, said the Midland Company were considering 
the scheme favourably, and that anything to be done 
would be done quickly. 


Tron and Steel.—The output of iron and steel in the Shef- 
field district continues as brisk as ever, most of the firms 
being in full work. The cutlery trade is a 
active for this season of the year, and although July and 
August are generally looked upon as particularly quiet 
months, the half-year has commenced better than for 
some years past. Engineering work-of all kinds is brisk 
in Sheffield, the crisis in the engineering trade having, 
so far, left the city untouched. Boilermakers have orders 
which will last for some months, and those firms who 
produce engines state that with improved tools much of 
the work which has been leaving the city is gradually 
returning. Quotations for raw and finished material con- 
tinue unchanged. West coast hematites are quoted in 
Sheffield from 59s. to 61s., and east coast from 57s. 6d. to 
58s. Lincolnshire No. 3 foundry, 43s. 6d. to 44s. ; forge 
ditto, 42s. to 42s. 6d.; bars fetch from 5. 17s. 6d. to 6/., 
and sheets from 7/. to 7/7. 10s. 


South Yorkshire Coal Trade.—The coal trade in the 
district shows slight improvement. In some places the 
demand for manufacturers’ fuel has been affected by the 
engineering dispute, but on the whole it is well main- 
tained. The twelve months’ coke contracts, expiring on 
June 30, have been renewed at slight advances, bringing 
them up to the increase asked for at the beginning of the 
year. Bix months’ contracts have been renewed at the 
old figure. Collieries, as a rule, are working from four to 
five days a week, the longer time being worked by those 
collieries sending out hard coal. The export trade shows 
no sign of falling off, in some instances the demand being 
fully up to the means of production. There is little 
change to be noted in prices. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
asmall attendance on ’Change, the tone of the market 
was very depressed, quotations all round were easy, and 
little business was done. What transactions were recorded 
were only for small odd lots. Sellers and buyers were 
both inclined to hold aloof for the present, and the latter 
would only purchase what they needed to meet immediate 
requirements. The general quotation for prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron was 39s. 6d., and 
a few small parcels were sold by merchants at that price. 
There were makers willing to sell at 39s. 9d., but most 
of them adhered to 40s. No. 1 Cleveland pig was rather 
Scarce, and commanded 42s., whilst foundry No. 4 was 
quoted 39s. 6d. to 39s. 9d.—there being little available 
for sale—and grey forge 39s. 3d. Middlesbrough 
warrants were flat, opening at 39s. 24d., and closing 
39s. 2d. cash buyers. East coast hematite pig iron 
was weak, and producers offered mixed numbers for sale 
at 49s. for early delivery, whilst one or two merchants 
would have accepted even less, and this is not at all sur- 
prising, seeing the way that warrants have drop 
lately. Middlesbrough hematite warrants, after realising 
47s, 6d., fell to 47s. 3d., which was the closing cash price 
of buyers. Spanish ore was steady and firm, freights 
Bilbao-Middlesbrough being very stiff. For 50 per 
cent. rubio 14s, ex-ship Tees was generally named. 
To-day there was practically no change in prices. 





The trouble in the engineering trade is having a 


detrimental influence upon the staple industry of 
this district. It has already had the effect of lessening 
the demand and cheapening the price of hematite pig 
iron. There is reason to believe that the blastfurnacemen 
in this district will obtain their long-sought eight-hours 
day. One of the largest firms in the district are, we 
understand, altering their plant so as to considerably in- 
crease their output, and under the change it will be almost 
necessary to have three shifts in the 24 hours. Some of 
the unassociated firms have been for some time working 
on the eight-hours day. ; 


Manufactured Iron and Steel.—In most departments o 
the manufactured iron and steel trades a good deal of 
work continues to be carried on, and several firms have 
orders in hand which will keep them well occupied for 
awhile, but new contracts are not easily secured. Quota- 
tions, though hardly altered, have rather a downward 
tendency, and producers of some descriptions are prepared 
to make concessions to obtain fresh work that they 
would not have made a little while ago. This is most 
noticeable for steel rails and steel plates. The follow- 
ing are the market quotations: Common iron bars, 5/. 5s.; 
best bars, 5/. 15s.; iron ship-plates, 5/. to 5. 2s. 6d.; 
iron ship-angles, 4. 17s. 6d. to 5/. ; and steel ship-plates 
and steel ship-angles, 5/.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails are 
nominally 47. 10s. net at works. 


The Consett Iron Company, Limited.—The directors of 
the Consett Iron Company, Limited, have resolved to re- 
commend to the ordinary general meeting on August 7 
next the payment of a dividend of 4s. per share on the 
8 per cent. preference shares, and of 22s. 6d. per share on 
the ordinary shares. A dividend of 6s, 3d. per share will 
also be recommended to the —t of the Consett 
Spanish Ore Company, Limited, to be held the same day. 


Coal and Coke.—There is a marked steadiness in gas 
coal. With autumn approaching, the gas companies are 
taking out their contract requirements pretty fully, and 
collieries are kept busy. For what surplus gas coal there 
is to sell colliery-owners are asking 7s. to 7s. 6d. per ton. 
It is some years since gas coal was so steady at this par- 
ticular season of the year. Coke continues steady on the 
—_ of 13s. 6d. for good blast-furnace qualities delivered 
nere, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has continued 
good; prices have not shown much change, but — 
the whole an upward tendency has_ been observable. 
The best steam coal has made lls. 3d. per ton, while 
secondary —_- have ranged from 10s. 6d. to 10s. 9d. 
per ton. The demand for house coal has been dull, and 
prices have been drooping. No. 3 Rhondda large has 
made lls. per ton. The demand for patent fuel has con- 
tinued good. Coke has shown little change; foundry 
qualities have brought 17s. 6d. to 19s. per ton, and fur- 
nace ditto 15s. 6d. to 17s. per ton. Iron ore imports 
have continued large; the best rubio has made 13s. 6d. 
per ton. The manufactured iron and steel trades are 
still well employed. 


Barrack Diphtheria.—Mr. Watts, surveyor for the War 
Department, paid a visit to Devonport on Wednesday for 
the purpose of imsnantieg the new drainage system pro- 
posed for Raglan Barracks. The programme of work, 
which was intended to be carried out in the western dis- 
trict this year, and for which provision was made in the 
current year’s estimates, included 4013/7. for the recon- 
struction of the drainage at Raglan and Granby Barracks, 
and of this sum only 20007. was to be spent by April next. 
A recent development of diphtheria, however, has neces- 
sitated a considerable extension of the original plans, and 
the drainage work for Raglan Barracks alone will now 
cost over 8000/., the whole of which is to be spent during 
the present financial year. Although 12 months was at 
first named as the time required to put the Raglan 
quarters in proper sanitary condition, the War Office 
authorities are of opinion that the work can be completed 
in six months from the time it is taken in hand. During 
the last few days, tenders have been invited for the re- 
organisation of the water supply at the Raglan, Granby, 
and Mount Wise Barracks, and also at Government 
House. This work is to be commenced forthwith, and is 
estimated to cost 24007. 


The Western Ports.—The Bristol Chamber of Com- 
merce has compiled some interesting statistics illustrat- 
ing the trade of the western ports. The values of the 
imports of foreign and colonial merchandise last year 
were as follows: Barnstaple, 11,206/.; Bridgewater, 
80,0087.; Bristol, 9,613,989/.; Cardiff, 3,006,507/.; Exeter, 
144,135/.; Gloucester, 2,615,594/.; Milford, 27,347/.; New- 
port, 721,784/.; Swansea, 2,693,588/. The corresponding 
totals for 1895 were: Barnstaple, 14,250/.; Bridgewater, 
89,711.; Bristol, 8,461,2932. ; ardiff, 2,693,314/.; Exeter, 
143,7002.; Gloucester, 2,329,946/.; Milford, 20,061/.; New- 
port, 677,4597.; Swansea, 2,369,990/. 

The Electric Light.—The Bridgewater Town Council 
adopted on Thursday a report of the lighting committee 
in favour of lighting the borough by electricity at an esti- 
mated cost of 14,6720. 


Bargoed.—On Monday the Powell Duffryn Company 
commenced sinking two new shafts at Bargoed, each of 
which will be 21 ft. in diaméter and between 600 ft. and 
700 ft. in depth. Some fine workshops are also to be 
built, and electricity is to be used as an illuminating and 
motive power. The extent of the coal tract which the 
company intends —. about five miles up and down 
the valley. When completed, the new pits will attract a 
population of about 4000, 





Swansea Harbour Trust.—The monthly meeting of this 
trust was held on Monday, Mr. G. Thomas presiding (in 
the absence of the chairman, Sir J. J. Jenkins). The re- 
venue collected in June was returned at 11,5817. 5s. 5d., 
as compared with 11,2527. 17s. 11d. in the corresponding 
month of 1896 ; while the expenditure was 11,350/. 3s. 8d., 
as against 10,5157. 1s. 4d. The executive stated that 
Messrs. Weaver were going to exercise their right of 
option to build grain warehouses at the Victoria Wharf, 
North Dock, which was let to them at 2002. a year. The 
chairman said this was felt to be a satisfactory way of 
getting rid of some of the difficulties which had been 
raised against the original proposal by which the trust 
was to build warehouses. 


The ‘‘Arrogant.”—The Arrogant, cruiser, recently 
built at ——— commenced her official trials in the 
Channel on — with a 30 hours’ coal consumption 
trial. Yesterday (Thursday) the Arrogant made another 
30 hours’ trial at a higher engine power; and on Monday 
she will have a four-hours’ trial at not less than 10,000 
indicated horse-power. As the Arrogant is the first 
Government-built vessel furnished with water-tube boilers, 
a large number of engineering officials were present on 
Monday and yesterday. 


The Rhymney Valley.—The demand for steam coal has 
been encouraging, and quotations have remained firm. 
There has also been a ane inquiry for steel rails. Patent 
fuel and coke have also been in sustained request. 


Defending Harbours.—The Lords of the Admiralty 
have completed arrangements which have nm in hand 
for the past two years for protecting harbours on the south 
coast against torpedo attack in war time. Besides the 
construction of immense booms, built of stout spars, 
chain cables and wire hawsers which will be laid across 
the harbour entrances, no fewer than 13 obsolete sloops 
and gunboats have been ——— as boom defence 
vessels, and have been specially rigged and fitted for their 
new duties. The Mariner, the Reindeer, the Industry, 
the Fanny, the Mutine, and the Espiegle have been thus 
fitted out at cee 2 Of these vessels, the Mariner 
and the Reindeer will be employed in the defence of Ply- 
mouth Sound, while the Fanny and the Industry are to 
sent to Portland, and the Mutine and the Espiegle to 
Southampton. 


Dockyard Recruits.—During the past week several ship- 
wrights employed on the Ocean, line-of-battle ship, at 
Devonport, have closed their connection with the yard, 
and have returned to their homes at Belfast. These men 
were entered at Devonport in February, 1896, when 
200 shipwrights were specially recruited from the Belfast 
district, and another 250 from the shipbuilding yards at 
Glasgow, Greenock, and Govan. Although they were 
specially entered in order to accelerate the construction 
ot the Renown and the Talbot, and the refit of the 
Phaeton, they were guaranteed employment for 15 months. 
The Admiralty, however, have had nooccasion to keep to 
the letter of their agreement, for before the 15 months 
had expired no fewer than 320 of the men had left volun- 
— , most of them being anxious to return to their 
amilies. 


Rhymney Iron Company, Limited.—The annual report 
of the directors of the Rhymney Iron Company, Limited, 
states that the profit on the past year’s working has been 
18,3017, 10s. 8d. The directors add: ‘‘In spite of an in- 
creasing demand, the production of coal during 1896 was 
still in excess of that demand, and the consequently 
diminishing prices seriously affected coal proprietors in 
South Wales and elsewhere. It was, in fact, a matter of 
great difficulty to regulate the output at the company’s 
collieries last year, and to keep the pits in regular opera- 
tion, so as to diminish the cost of production and to 
realise profits at the low selling — which prevailed. 
The quantity of coal raised by the company during the 
year ending April 3, 1897, was 565,820 tons, against 
557,733 tons in the previous year; but taking into con- 
sideration the additional week included in the accounts, 
the average weekly output remains practically about the 
same. 








WESTERN AUSTRALIA. — The ulation of this long 
stagnant colony at the close of December, 1896, was 
137,946. At the close of March, 1897, the corresponding 
total had grown to 152,835. 





DersysHirE Licnut Rariways. — Orders have been 
applied for to the Railway Commission asking, inter alia, 
for sanction for the construction of light railways between 
Derby and Ashbourne (electric), 12 miles, and Leek, 
Caldon Low, and Hartington (steam), 17} miles. 





PERSONAL.—The staff of the engineering department 
of the Mersey Dock Board have made a presentation to 
Mr. G, F. Lyster, their recently retired chief. The pre- 
sentation took the form of a very handsome album com- 
memorative of the many remarkable engineering works 
carried out under Mr. Lyster’s direction during the 36 

ears of his service. An address contained in the album 
re no less than 220 signatures. 





THe LANcASHIRE CoAL TRADE. — Arrangements have 
been completed for the amalgamation of the Darey Lever 
Coal Company with Thomas Fletcher and Sons, on have 
nine or ten collieries in the Bolton, Little Lever, and 
Radcliffe districts. The two firms have long been com- 
ay in the same markets. It is reported that this is 

ut the beginning of other colliery combinations in Lan- 
cashire, the unremunerative state of the coal markets, 
owing to keen competition, having driven coalowners to 
seriously consider the advisability of amalgamation, 
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CARBURETTED WATER-GAS PLANT AT SALTLEY GAS WORKS, BIRMINGHAM. 


CONSTRUCTED BY THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, LIMITED, LONDON. 


(For Description, see Page 108.) 
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INSTITUTION OF MECHANICAL ENGINEERS.—The Summer Meeting 
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John Jameson, of Newcastle-on-Tyne. The following is the pro- 
gramme : Tuesday, July 27, at 10 a.m., reception in the Exami- 
nation Hall, Municipal Technical School, by the Right Hon, the 
Lord Mayor and the Local Committee, and followed by an Address 
by the President and reading and discussion of papers. At 2 p.m., 
visits to Birmingham Works. In the evening the Institution 
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LABOUR LEGISLATION. 


THE flowing tide of legislation is all for labour 
just now. Wehave fair wages resolutions, Factory 
Acts, mining regulations, Truck Acts, and numerous 
other enactments intended to protect the workman 
against his employer or himself; and now the 
new Workmen’s Compensation for Accidents Bill 
has passed its second reading in the Lords, and will 
doubtless soon become law. Fourteen years ago 
employers were made liable to their workmen for 
accidents caused either by defects in plant or 
machinery, or by the negligence of those they may 
have appointed to superintend work. That was 
looked on by some as likely to prove a heavy tax 
upon industry at the time, and it was held unfair 
that a man should be mulcted for the action of 
others if he had taken due precautions so far as 
reasonably lay within his power. Thus an em- 
ployer might appoint an overseer or foreman who 
was to all appearance a thoroughly competent and 
trustworthy person, but through some momentary 
carelessness on the overseer’s part a mishap might 
occur which would injure a workman. That would be, 
so far as theemployer was concerned, a pure accident, 
or, as the phrase goes, ‘‘an act of God.” Each 
man, it was argued, should bear the burden God 
puts on him ; but that is an old-world doctrine that 
finds small recognition in the legislation of the day, 
and, indeed, the foundations of our civilisation are 
contained in the humane precept, ‘‘ Bear ye one 
another’s burdens.” Some among us are unwilling 
enough to subscribe to this principle, and hence 
legislation is needed to make civilisation complete. 

The doctrine of common employment was a bar 
to the logical extension of the principles of the Act 
of 1880, and Mr. Asquith’s Bill of 1893 was, it will 
be remembered, framed with a view to abolishing 
that principle. The Bill came to grief in the Lords 
on the contracting-out clause, by which it was 


5| Sought to give to employers and employed a right 


to agree to mutually put themselves outside the 
provisions of the law it was proposed to create. It 
would be idle to go through again the arguments for 
and against the amendment moved by Lord 
Dudley. On general principles it is an undesirable 
thing to destroy the right of two persons to 
make a not immoral compact, but, on the 
other hand, it was argued that to pass the 
contracting-out clause would be to render the 
legislation abortive, for the masters would refuse 
to employ men who refused to contract out ; in 
fact, Parliament would be simply following the ex- 
ample of the cow which first gave a pail of milk 
and then kicked it over. The principle on which 
the Bill is founded was stated by Lord Belper, in 
introducing the measure, to be ‘‘that where a 
person on his own responsibility and for his own 
profit sets in motion agencies which create risks 
for others, he ought to be civilly responsible for 





the consequences of what he does.” The principle 
receives pretty general approval as a question of 
equity, for whenever one hears of a workman 
being seriously injured by pure accident the em- 
ployer is looked on as a very shabby person who 
does not do something for the man. ‘o the credit 
of employers it may be said that it is very seldom 
an injured man is left to shift for himself. If the 
moral right exist it is desirable it should be made a 
legal right, for in meeting competition the generous 
employer may be undersold in the market by one 
less free-hearted or less conscientious. A work- 
man’s compensation fund might not be a heavy ad- 
dition to working expenses, but it is an appreciable 
one, and at any rate the present Bill will have the 
effect of removing a tax on fair dealing. 

It is said in regard to this Bill that it does not 
seek to abandon the old doctrine of common em- 
ployment, but rather disinters it from its grave in 
order to give ita new and more inequitable appli- 
cation. This is the Duke of Argyll’s view put for- 
ward in support of the contention that compensa- 
tion for accident should be taken from a fund 
jointly subscribed to by both masters and men. 
‘* Formerly,” the Duke says, ‘‘it (common employ- 
ment) was used to destroy any right to compensa- 
tion at all. Now in this Bill it is used to assert the 
right absolutely on behalf of one only of the 
partners in the common interests which are alleged, 
and to lay the burden of it exclusively on the 
other.” The remark strikes at the root of one 
of the chief difficulties in the way of carry- 
ing out the object of the measure. No doubt 
it would be more desirable if a benefit fund 
could be drawn upon rather than letting the 
whole burden fall on the employer, and leav- 
ing the men without care or responsibility in 
the matter. It would be very difficult, however, 
to frame a measure which would make such provi- 
sion compulsory, and the simpler plan of making 
the employer responsible will lead to a very similar 
result. It is evident that if the employer has to 
find additional funds for the workman’s benefit, 
that the workman will have to take the advantage 
secured in lieu of wages, or that the charge will be 
added to the cost of production, unless, indeed, 
the profit has been excessive and competition 
limited in the past, in which case the employer 
would have to pay. There are not many trades, 
however, in which the profit is abnormally large, 
and as it is like getting butter from a dog’s mouth 
to reduce wages, the fund for compensation will 
mostly come from enhanced cost. So far as home 
trade is concerned, the matter will settle itself 
equitably in this matter, but it is argued that 
in the coal trade especially the 3d. extra per 
ton will seriously injure, if not kill outright, the 
export business. This is a very serious threat, but 
it is not sufficient to make us wish to see a branch 
of trade continue if it can only be supported at the 
expense of maimed and injured persons, or the 
widows and young orphans of miners killed in acci- 
dents being left destitute and supported by the 
community, as they are liable to be at present. It 
is probable, however, that the 3d. per ton estimate 
is an excessive one. A serious objection to the 
Bill is that it will cause many old or partially 
maimed persons to be discharged, as they are more 
liable to accident than younger and uncrippled 
men. An instance is given of a one-armed man 
who was to be discharged immediately the proposed 
law come into force, because he would be more 
likely to be injured than an ordinary person. The 
law in this case will press hardly on the im- 
perfectly equipped, but that has been the rule 
not only of industry, but of nature since 
such things have been, and probably the way 
out of the difficulty for the crippled will be found 
in paying in some way a higher premium of insur- 
ance, or, in other words, taking lower wages ; un- 
less, indeed, by greater diligence and forethought 
they can develop other qualities to compensate for 
their defects. The one-armed man in question was 
said to be the best mortar maker his employer had 
ever met, which surely might have been set against 
his greater liability to accident. At any rate, legis- 
lation must not be checked to favour a minority, 
and fortunately the crippled are but a few in the 
community. In regard to the old, it might be ex- 
pected that the additional cautiousness which comes 
with age would be an additional security rather than 
the reverse. 

We need not, however, now discuss the details of 
the Bill, as it has yet to run the gauntlet of Com- 





mittee, and we have already commented on its 
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general provisions in a former issue.* The general 
principles of the measure we think most persons 
will acknowledge to be reasonable, although there 
will doubtless be valuable amendments made in 
detail before the Act is passed. 

On another matter connected with the labour 
question we find it more difficult to speak with 
satisfaction. We refer to the fair wages resolu- 
tion, the working of which has been made the 
subject of a Select Committee. On Tuesday last 
the Committee met to consider the nature of the 
report which should be presented. According to 
the writer of the ‘‘ Political Notes” in the Times, 
who generally seems to have access to excep- 
tional sources of information, two draft reports 
have been prepared—one by Sir Matthew Ridley, 
the chairman of the Committee, and the other by 
Mr. Sydney Buxton. These two documents, to 
judge by the extracts quoted, do not differ so much 
as might have been anticipated from the political 
antecedents.of the respective authors. The chair- 
man, we are told, has come to the conclusion 
that the Government departments have loyally 
endeavoured to interpret and carry out the provi- 
sions of the resolution, but he ‘‘does not deny 
that in certain quarters there exists a great 
lack of confidence in the ability or the desire of 
some of the departments to enforce its spirit 
or letter.” It would have been more satisfac- 
tory if Sir Matthew Ridley had been a little less 
vague, although we must remember that this is but 
a draft report—perhaps a paraphrase from a draft 
report—and was not intended for public use. If, 
however, the Admiralty be included in ‘some of 
the departments,” we are of opinion that ‘‘ certain 
quarters” are altogether wrong in their assumption. 
The fair wages resolution was passed by the House 
of Commons under the impulse of a feeling of 
honest indignation due to the revelations of the 
Sweating Committee, and it was never intended 
to be put to the use it has been put to in giving a 
monopoly to certain bodies of workmen, or to be the 
means of conferring tyrannical powers upon irre- 
sponsible so-called labour leaders. To couple the 
spirit and the letter of the resolution is absurd, for 
the letter does not express the spirit, which, as we 
have said, was to prevent sweating and the grinding 
down of working people engaged on Government 
contracts to a starvation wage. 

We are glad to see that Sir Matthew Ridley 
does not include himself among those ‘ certain 
quarters ” before referred to ; but, though he does 
not himself lack confidence in the departments, he 
thinks it important that the feeling should be re- 
moved, and to this end invites the Committee to 
express the opinion that “in some way there is 
room for improvement, and that there might be 
greater promptitude and uniformity in the working 
of the resolution.” Hitherto the chief result of 
the resolution has been to give to the trades unions’ 
committees a legal engine for fixing the rates of wages 
in factories taking Government contracts. No doubt 
the men, through their unions if they wish, have 
an absolute right to say they will not work for less 
than a given sum, but that is a very different thing 
to bringing the authority of the Government to say 
that no man employed in certain shops shall have 
less than a certain wage. Itis a piece of legislative 
interference that would only be warranted under 
extreme conditions, such, for instance, as those 
brought to light by the Sweating Commission, con- 
ditions which lead to a state of poverty and 
misery which is an absolute menace to the health 
and morality of the community. To apply this 
resolution to the artisans engaged in the engineer- 
ing trades—a class we naturally have most in view 
—is an insult to both employers and employed. 
It can do no good to either class, and its only end 
can be to further the political ends of unscrupulous 
or ignorant persons. 

The old dispute as to the meaning of the wording 
of the resolution, ‘‘to make every effort to secure 
the payment of such wages as are generally accepted 
as current in each trade for competent workmen,” 
will be considered in the report, and it is to be 
hoped some definite conclusion will be arrived at 
as to what the House of Commons meant. The 
sensible rule has been generally followed of inter- 
preting ‘‘ current wages” to mean wages current in 
the district in which the works affected are situated. 
Naturally some people prefer this narrowing of the 
reference, whilst others take an opposite view. In 
any case it is a most difficult thing to settle 


* See ENGINKERING, vol. Ixiii., page 683. 


what is a current rate even for a district 
—supposing the limits of ‘‘a district” to be defined 
—and much more for a wider area. It is here that 
the union officials see their chance and step in. 
‘*The ‘current rates’ are our rates,” they say, 
and as Parliament has destroyed the freedom of 
two persons to make an honest and moral contract, 
it is probable they will have their way. To us it 
seems that adopting the fair wages resolution is one 
of the most ill-advised things the House of Commons 
ever did. The demand for skilled labour is happily 
still so great in this country, and the men are so 
well organised, that it is difficult to say anything 
in favour of interference by the State, whilst cer- 
tainly there is very much to be said against it. In 
some trades oppression and cruelty are practised, 
notably those in which cheap foreign labour is em- 
ployed, often that of women and children, as was 
shown by the Sweating Commission report. The 
only oppression the British artisan has to fear, 
however, is that of the unions of his own trade. 

The question of sub-contracting is opened up by 
Sir Matthew Ridley’s draft, but how that very 
thorny problem is to be settled we are not told in 
the abstract from which we gain our information. 
When the report is issued, perhaps some light may 
be thrown on the subject, but at present it seems 
almost as hopeless as the detection of prison-made 
goods, another subject about which our legislators 
are exercising their ingenuity ostensibly in the 
interests of the working man. 








AMERICAN IRON AND STEEL. 

Two prominent facts come convincingly home to 
the peruser of the annual statistical report of iron 
and steel production in the United States just issued 
by Mr. James M. Swank, the general manager of the 
American Iron and Steel Association. The first is 
that the American, at least, must banish from his 
mind the old and cherished theory that the cost of 
production determines the selling price, for in 20 
lines or so of the report we have records of violent 
fluctuations due to the ‘‘ wire nail pool,” the ‘* billet 
pool,” the ‘‘ steel rail pool,” the ‘‘ beam pool,” and 
like causes. A sudden change from 51. to 3/. 8s. in 
the price per ton of steel rails is purely without ex- 
planation in business. Another point is that with 
such frequent tariff changes as are experienced much 
injury isdone. We have no intention of entering 
into the question of principle ; it is sufficient for the 
moment to show that the frequency of change affects 
the continuity of business. We have our elections 
here, and we do not yield to any nation in the zest 
with which we pursue politics on such occasions ; 
but even with great political changes there is always 
a tacit understanding in favour of what we might 
call a progressive continuity which does not affect 
business to the same extent as is experienced 
across the Atlantic. We need not recall last year’s 
fluctuations recounted in Mr. Swank’s report ; but 
content ourselves with one quotation. After speak- 
ing of the fact that general business has grown 
worse since the opening of the new year, because 
the tariff has not yet been revised and because im- 
portations under the Wilson tariff have been in 
recent months exceptionally heavy, the author 
says that there is a growing sentiment throughout 
the country that other causes have contributed and 
are still contributing to the existing depression. 
“Some of these causes may be occult and intan- 
gible, as industrial and commercial influences often 
are, but one cause that is plainly visible is distrust 
of the country’s future in many financial circles at 
home and abroad, the ghost of Bryanism not having 
been fully laid.” 

Beyond this there is the growing experience of 
over-production in mining, manufactures, and 
agriculture, but against this there is the other satis- 
factory feature that exports continue to increase. 
This point should be carefully noted in this country, 
where the men so readily shut their eyes to foreign 
competition. In 1895 iron and steel exports were 
over seven millions sterling, in 1896 they had in- 
creased to 9} millions. The low prices which have 
been characteristic of the year have opened new 
avenues of trade which in all probability will never 
be closed again, and it is easy to understand that 
this expansion has been, at least partly, at our 
expense. The probability of this we have repeatedly 
referred to. Depression in the United States home 
trade may bring a drop of prices ; but it also means 
more extensive competition with Britain and other 
countries. Reduced prices are compensated for by 





improved means of production and the running of 





plant for all it is worth. This last is in many cases 
the secret of success, and it is entirely opposed to 
the idea of restricted output ; but, as we have said, 
we have no intention here to go beyond a mere sug- 
gestion of the significance of the facts mentioned in 
the report. Bearing on this point is the following 
Table, showing the lowest prices in certain epochs 
and the gradual decrease in prices ; the rate given 
is per ton of 2240 1b., except in bar iron, which 
is given per 100 lb. 




















j r 
Articles. 1873-9. | 1884-5. | 1891-5, | 1896-7. 
dols. dols. dols. | dols, 
No. 1 foundry pig iron, at | 
Philadelphia .. - ..| 16.50 | 17.50 | 1200 | 11.75 
Grey forge pig iron, Lake ore, 
at Pittsburg ..  ..  ..| 16.00 | 14.00 | 890 | 850 
Bessemer pig iron, at Pitts- 
bur... - oe ..| 19.50 17.00 9.95 9.25 
Old iron T rails, at Phila- 
delphia .. - “ --| 18.00 16.50 11.00 11.50 
Best bar iron, at Pittsburg 1.60 1.60 1.10 1.05 
Steel rails, at mills, in Penn- 
sylvania. . es ¥ .-| 40.00 26.00 | 22.00 17.C0 





As to the actual production during the past year, 
there is a great decrease as compared with the pre- 
vious year in almost every product except open- 
hearth steel ; that was to be expected in view of 
political vicissitudes. Iron ore mined decreased 
5 per cent.; pig iron made 8.7 per cent.; Bessemer 
steel ingots 20.1 per cent.; open-hearth steel in- 
creased 14.2 per cent.; other steel decreased 13.6 
per cent.; structural shapes, 4.3 per cent.; Bes- 
semer rails, 14 per cent.; wire rods, 21.1 per cent.; 
iron and steel wire nails, 19.1 per cent. ; and cut 
nails, 24.1 cent.; but these are more or less momen- 
tary results. What one has to consider is the 
general trend, and there is the first important fact 
that raw material is now won at a cheaper rate 
than in the past, as shown in the table above ; that 
only 56,272 tons of pig iron are now imported, 
against between eight and nine million tons made ; 
while the exports of iron and steel productions ex- 
ceed the imports by more than 23 to 1. 

Turning now to the separate items, it is interest- 
ing to note that while the total make of pig iron 
has decreased from 9,446,308 to 8,623,127 tons, 
the Southern States have continued to increase 
their output. Alabama ranks equal with Illinois, 
the output being 922,170 tons; Virginia, Tennessee, 
Maryland, and Kentucky make up almost an equal 
amount, so that the increase from these States 
has been nearly 200,000 tons. Pennsylvania, as 
the largest producer, has felt the pinch worst, 
their decrease being 700,000 tons. New York is 
amongst the few older States with an increase ; 
their total, however, is only 206,075 tons. Fully 
one-half of the total production continues to be 
Bessemer pig iron. A prominent feature in the 
details of pig iron output is the great preference 
for large blast-furnaces. We had occasion to dwell 
upon this point when dealing with the Duquesne 
plant at Pittsburg, in our last volume (pages 469 
and 538). Eight years ago, when the output was 
certainly not greater, there were more than double 
the number of furnaces in blast. Last year the 
output per furnace averaged 55,500 tons; in the 
immediately preceding year 39,000 tons. Herein 
we have one of the instances of those efforts at 
economy to which reference has already been 
made. 

Turning now to steel production, it may be said 
that there is a slight increase in the output of Bes- 
semer steel ingots over the average for several years. 
There have been fluctuations; last year’s total— 
3,919,906 tons—is about a million tons less than in 
the previous year, but in 1892 the total was 4,168,435 
tons. With these exceptions the total has averaged 
about 3} million tons. It is more than double that 
of this country. There has been a falling off in the 
production of Bessemer rails, which has not quite 
been experienced in this country. It seems that in 
the States the mistake has been made in building 
railroads that were not needed, and many of which 
are now bankrupt, while other greatly needed rail- 
roads have become bankrupt because of hostile State 
and national legislation. Capital, having been so 
badly deceived by investments in bankrupt rail- 
roads, now naturally hesitates to make fresh invest- 
ments in other railroad enterprises, or in other 
fields which have plainly been overworked. The 
number of miles of new railroad in the United 
States upon which track was laid in 1896, not in- 
cluding double tracks or sidings, was about 1850. 
The new railroads constructed in 1895 amounted to 
1922 miles. These are the smallest mileages in any 





Juty 23, 1897.] 


ENGINEERING. 


115 








year since 1875. The three leading Bessemer steel- 
producing States are Pennsylvania, Illinois, and 
Ohio. In 1896 Pennsylvania made over 58 per 
cent. of all the Bessemer steel produced, against 
over 60 per cent. in 1895 ; Illinois made over 19 per 
cent. in 1896, against over 17 per cent. in 1895 ; 
and Ohio made over 14 per cent. in 1896, against 
the same percentage in 1895. 

As we have shown, open-hearth steel alone of 
almost all metals shows an increase for the year. 
The total is 1,298,700 tons, so that in four years 
the total has doubled, and in 10 years increased 
sixfold. Ten years ago Britain produced three 
times the quantity made in the States; we still 
hold the advantage, although the difference is not 
nearly so marked. Our total is 1,000,000 tons 
greater than America’s, and the surprising fact is 
that there is on the year an increase of 550,000 tons 
on the British production. It is 2,317,555 tons, 
the highest on record. America made 60,689 tons 
of crucible steel, and this, with miscellaneous pro- 
ductions, brings their total of all steels up to 
5,281,689 tons, or 833,000 tons less than in the 
previous year; while the total for Britain is 
4,233,397 tons, being 850,000 tons more than in the 
previous year. America first exceeded our total of 
all steel in 1889, and has since moved forward at 
greater pace, being now, even with the year’s de- 
crease, 1,000,000 tons ahead of us. The two countries 
thus produce over 9 million tons of crude steel, while 
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the world’s production is nearly 164 million tons, Six 
years ago other countries produced only 4,400,000 
tons, now they make 7,000,000 tons, an increase out 
of all proportion to ours, and one which carries its 
own significance. 

In the accompanying diagram we have shown the 
production of all steel for the past 20 years, not 
only in the United Kingdom but in the United 
States and in all other countries combined, and it 
will at once be seen how, since 1890, foreign coun- 
tries have outstripped this country by an unbroken 
series of large annual increases. 





THE TESTING OF INDIA-RUBBER 
GOODS. 

We have on more than one occasion been ap- 
proached by buyers of india-rubber goods with 
queries as to some method of ascertaining the 
quality, even approximately, of their purchases. 
Something besides chemical analysis is wanted, they 
Say, as such analyses are not only apt to be expen- 
sive, but in many cases they do not indicate the 
presence of any latent evil such as errors in mixing 
the materials or in vulcanisation. Such faulty 
workmanship is apt, when the goods are in use, to 
show itself in an undesirable way, and consequently 
to lead to passages of arms between buyer and 
seller, a condition of things to be avoided in the 
interests of both parties. It is the wholesale buyer 
who more often finds himself in difficulties in this 
way, because, although he can generally by strong 
representation get the goods complained of replaced 
by the manufacturer, yet such replacement 
does not obliterate the effects of the evil, as 





loss of trade resulting from a bad name is not 


regained all at once. Another great drawback 
to chemical analysis is that the goods have 
to be cut up, or, at any rate, cut into, at 
some point or other to obtain material for the 
analyst to work upon, and in many cases it means 
a serious loss to do this. Again, the cutting up of 
one article of comparatively small value does not 
conclusively show that the figures obtained from its 
analysis apply to the whole delivery of which it is 
aunit, such is the variation that is so commonly 
found in deliveries of rubber goods. Thus chemical 
analysis, on the whole, seems out of the question, 
and it therefore remains to be seen how far physical 
tests can be adapted so as to give a fair criterion of 
the quality of the goods and of their suitability for 
the purposes for which they are intended, while at 
the same time no damage is done to the articles 
by the test so as to unfit them for sale. 
To mention some specific cases. It may or may 
not be matter of common knowledge that the 
majority of our leading railway companies subinit 
all deliveries of carriage and wagon buffers to severe 
mechanical tests, and such as fail to reach a certain 
standard are rejected. It should be mentioned 
that such tests are only insisted on by those com- 
panies who pay a fair price, and expect to get 
sound rubber. At the present time there are great 
variations in the prices paid by railway companies 
for goods intended for the same purpose, three 
times as much being paid in some cases as in 
others. We doubt the policy of buying cheap and 
nasty mechanical rubber, but in the light of what 
has occurred in other branches of the rubber trade, 
it is gratifying to find that the railway companies 
who buy such goods do not expressly stipulate that 
they shall stand the tests usually applied to the best 
quality. Thistesting of buffersonalargescale ofcourse 
takes time, and involves, in addition, the purchase of 
rather expensive machinery ; but there is no doubt 
that it pays the buyer. Without going into great 
detail, it may be said that the buffer-testing machine 
is on the principle of the ore stamp, five or six ham- 
mers being worked by a cranked axle, and striking 
blows on-as many buffers. The superficial dimen- 
sions of the buffer springs are carefully measured 
before and after the test, which may consist of from 
1000 to 10,000 blows, and may last a whole day. 
A good buffer should measure the same after as 
before the test, though one of inferior quality, ‘.e., 
wanting in elasticity or badly vulcanised, will be 
found to have sustained a permanent set after the 
test. It will be seen at once that this test is of more 
value than anychemical one would be, and it puts the 
rubber manufacturer on his mettle, as it is no easy 
task to get such an equality of vulcanisation as is re- 
quired to conform to the standard of this test. We 
have known of cases where half a delivery has been 
returned as unsuitable, though to the best of the 
rubber manufacturer’s knowledge the material and 
the method of manufacture was similar throughout. 
We rather suspect that variations occur in the 
rubber which are not to be detected unless by some 
such severe test as the one under notice, and which 
could hardly be discovered in the unvulcanised 
rubber, though this is a technical matter which 
does not directly concern us at the present 
moment. It is necessary to add, however, that, 
whether owing to this inequality in the elas- 
ticity or lasting power of rubber buffers, or to 
other causes, there seems to be a decided revulsion 
of feeling in favour of steel springs for rolling stock 
at the present time, and it behoves the rubber 
manufacturers to look to their guns unless they 
wish to lose a considerable business. We append 
here some figures obtained by a railway company 
from a delivery of buffers all supposed to be of 
equal quality, and they show decidedly that some 
variation either in the quality of the rubber or in 
the method of manufacture has occurred : 


Loss after Loss after 10,000 
Plates. | Machine Blows. 


Per Cent. Per Cent. 
i. nil 50 
2. a 39 
3. a 19 
4. 25 
5. ‘“ 10 
1. 2 48 
2. 8 43 
b & 17 36 
4 7 45 


The loss after plates, it should be said, refers to the 
ermanent decrease in thickness noticed after the 
uffers have been screwed up under pressure for a 

length of time between iron plates, and the per- 





centage of loss refers to the decrease in lifting 
power or elasticity. For example, a buffer which 
will lift a weight of 6 tons before undergoing the 
machine blows and only 3 tons afterwards shows 
a loss of 50 per cent. It is rather exceptional 
for a delivery of buffers to show such great varia- 
tions as are given in the Table, but the figures 
show the value of the test from the railway 
engineer’s point of view. Other railway goods, 
such as vacuum diaphragms, hot water hose, &c., 
cannot be so easily tested, though a system of test- 
ing high-pressure steam tubing by attaching two or 
three aah to steam jets, and comparing their 
behaviour under pressure, has been adopted with 
good results, as indicating the temperature and 
pressure the hose is capable of standing without 
injury. Leaving the railway companies, we may 
glance at some points in the specifications sent 
out by the Admiralty, who are large buyers of 
rubber goods, and for whose contracts there 
is considerable competition. The rubber has to 
be supplied in the form of vulcanised sheets, 
and it 1s cut into valves, washers, &c., as required 
at the various dockyards. Three qualities of rubber 
are bought, and the exact amount of rubber, 
mineral, and sulphur they are to contain is specified, 
any variation from the figures given rendering the 
contractor liable to have the goods thrown back on 
his hands, a contingency which it is unnecessary to 
say involves him in considerable loss. The testing 
employed seems to be almost entirely chemical, and 
the strictness with which the authorities visit any 
variation from the limits of sulphur laid down in 
the specification is carried to a degree which we 
venture to say is hardly warranted. The idea of a 
low limit of sulphur is, we suppose, that the goods 
are less liable to deteriorate when in use by reason 
of oxidation of uncombined sulphur; but it must 
not be overlooked that a low content of sulphur 
necessitates a prolonged vulcanisation, and it is ex- 
tremely doubtful, to say the least of it, whether this 
prolonged heating is better for the rubber than 
would be the presence of say, an extra 4 per cent. 
of sulphur which would tend to shorten the time of 
vulcanising. 

Some few years ago Lieutenant Vladimiroff, of 
the Russian Navy, made a series of experiments to 
establish the testing of rubber goods on a sound 
and satisfactory basis, the following being the main 
conclusions at which he arrived. It will be seen 
that the tests advocated are physical ones, as he 
came to the conclusion that chemical testing gave 
no reliable results. 

1. India-rubber should not give the slightest 
sign of superficial cracks on being bent to an angle 
of 180 deg. after five hours’ exposure in a closed 
air bath to a temperature of 125 deg. Cent. The 
test-pieces should be about 6 centimetres thick. 

2. Rubber containing not more than 50 per cent. 
by weight of metallic oxides should stretch to five 
times its length without breaking. 

3. Pure caoutchouc free from all foreign matter, 
except the ore age necessary for its vulcanisation, 
should stretch seven times its length without 
breaking. 

4, The extension measured immediately after 
rupture should not exceed 12 per cent. of the 
original length of the test-piece. The test-pieces 
should be from 3 to 12 millimetres wide, and not 
more than 6 millimetres thick and 3 centimetres 
long. 

5. The percentage of ash gives a certain indica- 
tion of the degree of softness, and may form a basis 
for the choice between different qualities for certain 
purposes. 

Any excess of sulphur over that required for vul- 
canisation should be removed at the works, and 
should not appear on the surface of any object. 

Now these tests on the whole seem very well 
calculated to give useful indication to engineers as 
to the quality of the goods they are buying, only 
we would interpolate here the remark that unless a 
good price is paid for the rubber it is no use sub- 
mitting it to such physical tests as these. India- 
rubber substitutes made from oil, and ‘‘ recovered 
rubbers,” i.e., old rubber worked up again with oil, 
have nothing like the elasticity appertaining to 
new sound rubber, and they are quite incapable of 
standing the elongation or heat tests mentioned. 
The concluding remark of the Lieutenant is some- 
what naive, and though no doubt it expresses a 
desirable consummation, we may perhaps be per- 
mitted to ask how it is to be effected. No doubt 
the excess of sulphur over and above that required 
for vulcanisation should be removed, but how is it 
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to be done? In the case of thin goods, consisting 
of rubber and sulphur only, it is possible and, 
indeed, is the regular practice, to remove the excess 
of sulphur by boiling in a solution of caustic soda, 
but this could not be done in the case of valves or 
buffers over an inch thick. Of course the alternative 
to this is the English Admiralty low limit of sul- 
phur, but, as we have already said, we are not par- 
ticularly enamoured of this, and do not feel inclined 
to recommend its more general inclusion in rubber 
specifications. 

The specific gravity of a rubber compound, or 
what comes to the same thing, the number of cubic 
inches to the pound, is very generally taken by 
buyers as a correct index of the value, though in 
reality such is often very far from being the case. 
In the rubber works the qualities of the rubber 
made vary from floating, the best quality, to 
densities corresponding to 11 or 12 dies inches 
to the pound, the latter densities being in demand 
nowadays by inany consumers with whom price 
appears to be the main consideration. It will be 
obvious that such densities as these can only be 
obtained by utilising to the utmost the quality that 
rubber exhibits of taking up a large bulk of added 
matters. 

In Lancashire a common test of mechanical 
rubber is to throw it into the millpond to ascer- 
tain its floating power or otherwise. Of course 
it is all right as Lnainiuntine between a floating 
and a compounded rubber, but the mere fact of a 
rubber floating does not show that it is necessarily 
of a good or elastic quality, because it must be re- 
membered that there may be a large amount of ex- 
traneous organic matters present in the form of oil 
substitutes which are of practically the same den- 
sity as rubber. By such a test a compound con- 
taining a considerable quantity of substitute is 
found superior to one consisting of the best rubber 
and 20 per cent. of zinc oxide, a conclusion which 
would not by any means be borne out in practice. 
We therefore hold out a word of warning to buyers 
of rubber goods not to set too much store by this 
gravity test, as it may very often afford an in- 
correct criterion of value, though at the same time 
it is difficult to suggest an alternative test of 
equal simplicity, or one that does so little 
damage to the goods. It is, of course, apparent 
that rubber containing 10 or 70 percent. of mineral 
will sink equally in water, and it is useful to extend 
the test by employing solutions of common salt or 
chloride of calcium which a rubber of approved 
density will float in, and samples can be compared 
with this as astandard at any time. Space prevents 
our going further into this matter of rubber testing, 
and we shall conclude with the observation that on 
the whole what the Russian authority says about 
the inadequacy of chemical analysis is well-founded, 
and it behoves engineers to work out special me- 
chanical tests easy of application which may serve 
to convince them that what they are buying is— 
to use a borrowed expression—of the nature, sub- 
stance, and quality demanded. 


Japan InpustRIAL BANK. 

Tue Finance Minister has recently sanctioned 
the statutes of the Japan Industrial Bank, which 
has been founded as a joint-stock corporation for 
the purpose of issuing loans in the form of capital 
with a view to secure the improvement and the 
development of agriculture and commerce. The 
head oftice of the bank is to be in Tokio, and 
it is to have branches or agencies in each of the 
cities and prefectures. The capital of the bank 
is to be 10 million yen consisting of 50,000 
shares of 200 yen (20l.) each, so that its 
operations are intended to be very extensive. 
The business is to include the ordinary transactions 
of banking, but special atteution is to be paid to 
the development of industry and agriculture, and 
arrangements are made for the supply of capital to 
those so engaged, on the security of the property 
which they possess. Industrial loan bonds of the 
face value of 100 yen, with coupons attached there- 
to, are to be issued to meet the requirements of 
those in a small ‘way of business, and easy terms 
are arranged for the payment of the interest and 
the redemption of the loans. The net profits of the 
concern are to be distributed at the following 
rates: (1) More than 8 per cent. of the profits to 
be appropriated to the reserve fund to make up 
losses ; (2) more than 2 per cent. to be set apart 
for the average amount of dividends; (3) the 





amount that remains after the subtraction of the 
above two items, shall be appropriated to divi- 
dends at the rate of 5 per cent. of the capital paid 
up; (4) of the remainder that may be obtained 
after deducting the amounts mentioned in the fore- 
going three clauses, less than 10 per cent. of the 
profit shall be subtracted for rewards to principal 
officers, and the rest, if any, shall be distributed 
among the shareholders as a second dividend, or 
carried forward to the subsequent fiscal year. The 
system of banking in any country has a very great 
effect on its industry and commerce, and may be 
made one of the most effective factors of progress, 
and in order that we may understand industrial 
affairs in Japan, we must at least have a general 
idea of its banking facilities. 
Tue New Zone Tarirr IN DENMARK. 

Thanks to the new zone tariff law, Denmark 
now boasts being the cheapest country as regards 
the carriage of railway passengers. The new re- 
gulations abolish return fares, which have hitherto 
been universally used on the Danish State railways, 
and the following new fares are introduced : 


Ore per 

Kilometre. 
First class 6.35 
Second class 4.00 
Third _,, Bx 2.35 


(74 ore = 1d.) 

the minimum fares chargeable being respectively 
40, 25, and 15 ore (or 53d., 34d., and 2d.). The 
above rates make the third-class fare 3.76 ore or 
just above $d. per mile. These fares are, however, 
materially reduced for longer distances. The 
price of 2.35 ore per kilometre third class applies 
to all distances up to 100 kilometres, but beyond 
this distance a zone tariff comes into operation. 
The zones, which are added to the first 100 kilo- 
metres, are 21, 23, and 25 kilometres each, up to 
51 kilometres, the price for each zone being 25 ore 
(3}d.). The first zone is divided into halves, 
of which the first does not entail any special 
addition to the fare (the second costing 15 ore), so 
that the fare for 110 kilometres remains the same 
as for 100 kilometres. The third-class fares stand, 
therefore, as follows : 


Kr. Ore. 

Minimum fare 0 15 
10 kilometres 0 2 
100 ss aS 2 36 
100 to 110 kilometres 2 3 
111 ,, 121 iS 2 50 
122 ,, 144 Re. 2 7 
145 ,, 169 oa 3 ® 
170 ,, 196 3 2 
577 ,, 625 # Ss bs a 6 0 
625 ,, 676 a sae sas 6 2 
Above 676 ~ 6 50 


which means 422 miles for 7s. 3d. In addition to 
this there are monthly tickets issued, giving the 
passenger further reduction, which increases with 
the mileage and the number of months, so that a 
yearly ticket only costs six times the price of a 
monthly ticket. For a price of 101. one can have 
an annual third-class pass valid over all the Danish 
State railways. 


THAMES PENNY STEAMERS. 

The London County Council are about to take 
into consideration the whole question of the steam- 
boat service on the Thames between Greenwich and 
Richmond, with the view of determining whether 
they should purchase the landing stages and offer 
better terms to owners of such steamers, or whether 
they should further run steamers themselves. 
Either proposal would be preferable to the old 
order of things. There has recently been some 
improvement in the regularity of the service; but 
the charges of the Thames Conservancy Board 
materially affect the economy of working. They 
may charge 6d. per call of each boat at any pier, 
and it will readily be appreciated that at some parts 
of the day one passenger only may embark, and he 
may be the only one leaving the steamer at another 
stage, so that 1s. of dues is incurred against his 1d. 
fare. With a 15 minutes’ winter service and a 
10 minutes’ summer service, this toll amounts to 
17,0001. per annum, and the Conservancy Board 
are willing to commute this for an annual payment 
of 13,0001. There would be great gain for lighter- 
men and others casually using the stages. The con- 
tention is that the landing stages should be free, 
just as the highways and bridges are free, and 
there is something in the analogy. There are yet 
details to settle between the two authorities, the 
County Council claiming the right to re-arrange the 





positions of the stages. Whether the County 
Council should add to its many functions that of 
shipowning is quite another matter. Certainly on 
the Clyde the Navigation Trustees have organised an 
admirable service of penny steamers. They are re- 
gular and frequent. The distance traversed is short, 
being only 4 miles or so ; the number of passengers 
is about 12,000 per day, which is almost insignifi- 
cant as compared with the possibilities on the 
Thames, with a constituency seven or eight times 
greater than at Glasgow. Again, the Clyde Trust 
have not the same multifarious duties to discharge ; 
shipowning lies ready to their hands, and this, in 
large measure, may explain the yearly profit of 
45001. now derivable from the running of their nine 
small twin-screw steamers. They own the land- 
ing stages, which only cost about 5501. to 600/. 
each to construct ; but, after all, the largest element 
in success is the efticiency of the management, the 
speed of the boats, and the regularity and frequency 
of the service. 


SranpDaRD Systems oF TEsTING MarTERIALs. 

A meeting of the International Society for the 
Testing of Technical Materials will be held at 
Stockholm on August 23, 24, and 25 next. This 
meeting has for its object the establishment of 
uniform methods of testing building and other 
materials, and is calculated to do a most useful 
work. It is accordingly with surprise that we learn 
that the English members are but nine in number, 
though it is true that amongst these select few are 
included men of such standing as Professor Ken- 
nedy, Mr. J. G. Stead of Middlesbrough, and Mr. 
R. A. Hadfield. The United States, on the other 
hand, has 60 members, whilst Germany contributes 
no less than 369 members, and Russia 191. The 
supply from other countries brings up the total 
membership to over 1100. The International Con- 
gresses on Railways and on Inland Navigation 
are now well supported by this country, and the 
reports of their papers and discussions have long 
been highly valued by British engineers, so that 
the lack of support rendered the International 
Society for Testing Materials is the more surprising. 
The importance of establishing uniform methods 
of testing materials is considerable, in order 
that results obtained in any particular case 
may be readily compared with others. Con- 
siderable confusion has existed in the past, the 
more especially in the matter of the length of the 
specimen bars used in tension tests. The 2-in. test- 
bar, at one time in favour, gives results which are 
in no way directly comparable with those obtained 
with an 8-in. or 200-millimetre test-piece. Simi- 
larly very considerable differences are found in the 
crushing strength of stones and cements, according 
to the material on which the sample is bedded, and 
to the care taken in insuring a uniform distribution 
of pressure over the whole effective area. If lead 
is used for this purpose, it has been conclusively 
shown that not only is the ultimate strength of the 
material reduced, but its method of fracture is en- 
tirely altered. In other cases the resistance and 
the way in which a material fails are affected by 
the rate at which the load is applied. This 
is particularly marked in the case of cement bri- 
quettes, though in the case of gun steel, Colonel 
Maitland has also shown that an extremely rapid 
application of the load enormously increases the 
ultimate elongation. All these considerations 
accentuate the importance of establishing standard 
systems of testing, and not leaving these matters 
solely to the taste and fancy of each particular experi- 
menter. We hope, therefore, that a large increase 
in the British membership will shortly be effected, 
and it has been arranged that once this is done the 
proceedings will be also published in English. The 
annual fee is 4s. only. We understand that Pro- 
fessor Kennedy, Mr. Stead, or Mr. Hadfield will, 
on application being made to them, gladly nominate 
other English engineers for membership. 


Giascow CoRPORATION AND TRAMWAY PROFITS. 
The working of the extensive tramway system in 
Glasgow by the city corporation must be pronounced 
a distinct success alike from the financial and ad- 
ministrative point of view ; the delay in deciding 
as to mechanical traction in these days of precipitate 
decisions by corporations is not altogether to be 
condemned. The financial report for the year 
ending with May shows a satisfactory state. There 
has in the first place been-a very large increase on 
the car mileage, 8,127,111 miles having been 
traversed, instead of 6,932,650 miles in the previous 
year, which indicates greater convenience to the 
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citizen. Halfpenny fares have proved most popular ; | 
the distance that may be traversed for 1d. has been 
extended 50 per cent., and thus the number of pas- 
sengers has increased even in greater ratio than the 
mileage, being now nearly 99 millions. The number 
of passengers has nearly doubled since the corporation 
took over the working three years ago; while the 
actual number of cars on the service has also nearly 
doubled. In other words, it is pointed out that if the 
99 million passengers who travelled by the tramway 
cars had paid the fares charged three years ago it 
would have cost them about 180,000/. more than it 
has done in the past year. The corporation are, per- 
haps, justified in claiming this as a saving for the 
community. It is only in accordance with a general 
rule that the increased facilities and cheaper fares 
have not affected the receipts per car-mile: it is 
easy thus to cultivate traffic. For the year just 
concluded the receipts were 10.80d. per car-mile, a 
trifle less than last year, which is perhaps due to 
the opening of subways and city railways ; but as 
compared with two years ago there is a gain of 
fully 4d. per car-mile. The working expenses 
equal 8.45d. per car-mile, and when the large 
mileage is taken into account, it can readily be 
understood that mechanical traction, about to be 
adopted, may mean a saving of 75,0001. For the 
year under review several increased charges have 
had to be met. Increases in wages have been 
made to the extent of 5300/. per annum, and the 
assessor’s valuation, based on profits, has been 
increased from 20,5711. to 55,3011. ; but notwith- 
standing these, the various reserve funds have 
been increased. The interest on capital is about 
24 per cent. only; the statutory sinking fund 
2 per cent. to wipe off the debt in 33 years, 
but 24 per cent. more is written off for deprecia- 
tion. A sum is paid to the ‘‘common good” in 
lieu of mileage rate equal to 250]. per mile, 
although, in addition, the corporation pay a rent of 
about 7501. per mile for the Govan tramways, which 
are beyond the city boundary. The total mileage 
worked is 36 miles 6 furlongs, and embraces the 
whole Glasgow area. A sum of 15,0001. is put down 
for renewal of permanent way, which appears in the 
capital account at173,734J., and tothegeneral reserve 
fund 20,0001. isadded. Criticism has been directed 
as to the inadequacy of this latter item in view of 
the fact that the corporation own 4395 horses, 
whose fodder under the favourable conditions pre- 
vailing during the year amounted to 7s. per horse 
per week. An increase of 2s. per week in fodder 
would equal this reserve allowance. This problem, 
however, will be settled with the adoption of me- 
chanical traction, and meanwhile it may be stated 
that the horses have been written down in the 
accounts to 261. each. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 14, 1897. 

To-pay’s reports from the score or more of coal 
strike centres show some uncertainty as to its out- 
come. State arbitrators are hastening to offer their 
services. Coal operators are offering compromises. 
Railroad companies are ‘‘confiscating” coal. State 
officials and editors are bustling around frantically, all 
bent on putting an end to the greatest coal strike that 
ever occurred on this side of the water. The iron and 
steel makers have not been directly affected as yet, 
but quite a number of mills and furnaces will soon feel 
the effects. In some manufacturing quarters there is 
no concern expressed, the restriction being regarded 
indirectly as a good thing. The miners have been 
shamefully dealt with, and only a spirit of desperation 
has nerved them to this effort. The iron trade is rather 
dull and weak for the middle of July. The tariff tailors 
are sewing on the last buttons, and Uncle Sam will try 
on his new coat next week, with McKinley’s bouquet 
init. For four years the industries have been await- 
ing this return to protection, though rather modified 
from the 1890 pattern. Steel rail makers are hoping 
to induce railway builders to buy liberally by August. 
Buyers object to 19 dols., and hope circumstances will 
drive prices for standard sections to 16dols. Billets are 
dull. Lake ore is selling rapidly. Merchant steel is being 
contracted for in western manufacturing centres for 
Season requirements. Plate mills are filling up, and 
structural material is also strong at its low prices. 
The trade in general is slow for July. Pig iron outside 
of Bessemer is moving for current requirements. Crop 
conditions are favourable. 
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ON DYNAMOS.* 
By Mr. W. M. Morpry, Member. 


1. Tue development of the dynamo has been very 
rapid. The subject from the first proved attractive to 
engineers and scientific men, as well as to commercial 

ple. After quantitative methods were introduced, a 
ew years’ work sufficed to bring the machine up to a high 
degree of excellence, as changes were easily made and 
their effects readily observed. Rapid progress on sound 
lines was greatly facilitated by the remarkable paper 
read by Drs. J. and E. Hopkinson in 1886 before the 
Royal Society. The paper read in 1893 by Mr. W. B. 
Sayers before this Institution indicated ibilities of 
progress in a new direction. In spite of this suggestive 
aper, — appears to have settled on certain regular 
ines. For some years little or no advance has taken 
lace, and the dynamo has come to be looked upon as 
aving substantially reached its full development—except, 
perhaps, as to size—present practice and present pro- 
"occeagaa being regarded as very unlikely to be departed 
rom. 

2. Does it deserve its high reputation? As a working 
machine it certainly does. The results it gives are ex- 
cellent. It is cool, reliable, durable, highly efficient, has 
good regulating qualtities, and good collection, even in 
some cases with fixed brushes and varying load. But 
these excellent qualities, ssed, at any rate, by the 
best machines, are ohtuinea at a high price, by the lavish 
use of costly materials—at the cost of a large air gap, of 
excessive excitation, and magnets larger both in length 
and section than the armature should require. 

If designs which require a lavish expenditure of material 
to attain a desired result are unsatisfactory, then the 
best modern dynamos leave plenty of room for improve- 
ment. Instead of being regarded as a finished product, 
they should be considered crude, imperfect, and unsatis- 
factory. 

3. To establish this contention, a statement of one 
simple fact should suffice. One-tenth of the present excit- 
ing power would amply suffice to magnetise the iron of 
the magnetic system (and a gap sufficient for clearance) to 
its required value ; the other nine-tenths may be look 
upon as spent directly or indirectly in overcoming arma- 
ture reaction. 

In attempting to improve dynamos, our aim should be, 
while retaining a high standard of practical working, to 
get more work than at present from a given value of 
material and labour. 

4. Output is limited by sparking, by heating, by ques- 
tions of regulation, and & strength of the working parts. 
It is better that the limit should be heating rather than 
sparking, in order that overloading for short periods ma. 
be possible. If a machine sparks much when permeate | 
then its normal output cannot well be exceeded ; but if it 
does not spark it may be overloaded for a short time, as 
it only heats slowly. Too much attention can scarcely be 
given to this subject, for on cool working the life of the 
machine mainly depends. It is to be feared that atten- 
tion has often been given to preventing heat losses by 
aiming at a high efficiency, and not sufficient attention 
to getting rid of the heat that is generated. This paper 
deals especially with conditions bearing on the reduction 
of material and labour by minimising sparking and arma- 
ture reaction. But it must not be overlooked that, the 
more we may succeed in reducing these, the more im- 
portant becomes the question of cooling—of ventilation, 
radiation, and conduction—in order that we may safely 
avail ourselves of any possible gain of output. 

5. It may be thought that in the present paper re- 
ferences to sparking should be condensed, after the fashion 
of the famous treatise on ‘‘Snakes in Ireland,” into 
‘‘There is no sparking in modern dynamos.” But a 
natural historian, in explaining the absence of snakes, 
might perhaps have —— that there were incipient or 
suppressed or potential snakes, and that their outward 
and visible manifestation was only prevented by equal 
and opposite snakes, or equivalent devices. So with dy- 
namos. Good dynamos do not spark, or the sparking is 
negligibly small, or only troublesome under varying loads 
with fixed brushes. But sparking is kept under by ex- 
pensive means. / 

6. A large part of the present waste is surely pre- 
ventible. That the above estimate of this waste is not 
excessive may be judged from the consideration of the 
following imaginary case : Consider a dynamo designed, so 
far as the armature 1s concerned, on ordinary lines, and with 
a field, in the first place, sufficent to enable full volts to be 
obtained, but nocurrent ; the armature conductors being, 
however, large enough to carry the full current. Such a 
machine might have a toothed armature, an air gap only 
sufficient for clearance,+ and a short magnetic circuit. 
It would require very little excitation. Now attempt to 
load it—reaction sets in, and to check this the gap is 
increased ; then we must add field winding, add length 
to the magnet in order to provide space for the increased 
winding, add section to the field magnet in order to 
convey the leakage magnetism which results from the 








* Paper read before the Institution of Electrical Engi- 
neers. 

+ As showing how small an air gap suffices for 
mechanical purposes, the practice in the case of poly- 
hase motors may be refe to. In these machines 
arge ‘‘armature reaction” is essential to their success. 
The following are the clearances adopted by one maker: 


Horse-Power Clearance in 
of Motor. Millimetres. 
de 0.3 
5 0.5 
30 0.7 
100 1.5 
300 2.5 


increased gap, and so on, cumulatively, till finally we 
have increased the excitation 30 to 50 times, and made 
the magnet much larger (in length, in section, and in 
copper) than when we started. Prsctically the whole of 
this increase is a direct result of armature reaction. 

7. Let us examine the excitation data of any well- 
known dynamos. For example, let us take the m- 
Hopkinson dynamo, fully described in the Hopkinsons’ 
1 Royal Society paper, as an example of a smooth 
core, and the 150-kilowatt ‘‘railway generator” of the 
General Electric Company of America, fully descri 
in the 1896 edition of Professor Thompson’s ‘‘ Dynamo- 
electric Machinery,”* as a very recent example of a 
toothed-core machine, based on an extensive experience. 

Comparison of Distribution of Excitation. 
‘* Railway Gene- Edison-Hop- 
rator” 150-K.W. kinson 34-K.W. 
1896 (1886) 








(6 Poles.) (2 Poles.) 
Per Cent. Per Cent. 
Air gap ... 44.39 80.2 
Teeth re 22 3.06 > 88.15 9.6 $89.8 
Compounding ... 40.70 
Armature core ... cc . 
va 56} 114 gop} 9.03 
100.00 100.00 
Ampere __ turns, 
total ... ins 19,630 20,156 


The machines are taken as examples mainly because 
the full information necessary for the present purpose is 
available. They are admirable machines. 

8. An examination of the Table reveals some interest- 
ing resemblances. If any part of the magnetic circuit of 
a dynamo may be considered more essential than any 
other part, the armature core is probably entitled to that 
distinction. In the two cases this essential part absorbs 
respectively 0.68 and 0.71 per cent. of the excitation ; the 
other 99.3 per cent. is taken up in getting the magnetism 


ed | through the rest of the circuit. 


And when we compare the initial and the full excitation 
we see that, although the former is small in the toothed 
machine, the ultimate result in the two cases is about 
the same, the large reaction in one being balanced by 
oe air gap in the other. Peter is robbed to pay 

aul. 


The inference must not be drawn that there is little to 
be said for the use of teeth in this instance. On the con- 
trary, the teeth have very great practical advantages, 
even if the excitation were the same in both cases. 

The above comparison is, perhaps, a little unfair to the 
English machine, which was a rather small one, and was 
brought out 10 years ago. Nodoubt the designer would 
omer somewhat on it now, but it is given exactly as 

ublished, and serves very well to show that Dr. Hop- 

inson raised the dynamo in 1886 to so high a level that 
subsequent improvement has m comparatively slight, 
and very difficult ; and it must not be forgotten that he 
started from chaos. 

The Magnetising 'Space.—Before prendoe further, 
attention is drawn to the subject of diagrams. 

he consideration of excitation and armature re- 
action is simplified by clear diagrams. Instead of show- 
ing helical windings disposed about the field magnet, it 
seems better to show merely a flux of current through a 
_— bounded by the armature core, the pole-tips, and 
the part of the magnet joining the pole-tips. This space 
may conveniently termed ‘“‘the magnetising s ; 
it is shown in several of the figures Bare: «3 the illustra- 
tion of this paper. Bearing in mind that the primary 
object is, or should be, tv magnetise the armature, the 
diagram shows clearly the essentials of the magnetic cir- 
cuit. The winding is shown in section (see next ) by 
circles which are respectively black or dotted, to indicate 
the two directions of the current. It is not necessary, so 
far as the direct influence on the armature is concerned, 
to show the completion of the field turns; they may be 
completed by going round the armature, or round any 
rt of the field, or, for the matter of that, they need not 
completed at all so far as the armature cores. This 
kind of diagram reduces all forms of field magnet to a 
common basis, and _ illustrates the essentials of the mag- 
netic circuit. And it helps to the understanding of the 
problem of self-exciting armatures by showing how the 
armature conductors supply the ‘‘magnetising space ” 
with current, in the magnetising direction or the reverse. 

10. In earlier days we often debated the weighty ques- 
tion, What part of a dynamo or motor should be the 
heavier? We are now probably all too wise to spend time 
in such discussions. Our point of view has altered, and 
we wish only to make each part as light, or, at least, as 
inexpensive, as we can. A simple diagram of this sort 
helps to the appreciation of what seems to be the true 
function of the field magnet. A field magnet should be a 
mass of iron so arranged as to complete the magnetic cir- 
cuit between one side of the armature and the other, in 
the shortest possible distance, and with as small a cross- 
section as is consistent with the economical conveying of 
the etism of the armature. 

Field magnets seldom accord very closely with this de- 
finition. 

Comparison o, 
en 


” 


Rage. Of the two classest of dynamos 
and toothed—the former is preferred in 





* Page 434, plate xi. 

+ Dynamos with ‘‘coreless” armatures are not im- 
portant enough to form a class. The reasons which led to 
the use of “‘coreless” alternators do not apply to dynamos: 
in the latter the ew is not high enough to justify 
| the omission of the iron. . 
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this country, principally because the collection is so 
good ; the latter is preferred on the Continent and in 
America. In the United States the 500-volt railway 
enerators are almost always toothed ; but for low-tension 
ighting work, where large currents have yet to be col- 
lected, smooth cores are often used. 

In comparing the two types, we may say of the smooth- 
cored type that in practical work it gives excellent results ; 
that its collection 1s excellent, but that it is expensive in 
material, and in some other respects unsatisfactory. 

12. The toothed kind does not collect well, and is nota 
good regulator, but it has so many good qualities that it 
is of the greatest importance to remove what is objection- 
able in it. What may be termed its latent advantages— 
mechanical, electrical, and magnetic—as compared with 
the smooth-core type, are: 

1. Small excitation. 
. Small magnetic leakage. 
. Absence of eddies in armature conductors. 
. Armature conductors solid instead of laminated. 
. Drag on armature conductors small. 
. Armature conductors easily supported. 
. Cooling qualities very good. 
. It is cheaper to make. 
13. These are termed latent advantages, because they 
are not at present all realised. Referring to the various 
0ints— 
' (1) Small Excitation.—The excitation is usually smaller 
than in smooth-cored machines, but not nearly so small 
as it might be made. The reasons are, that to check 
armature reaction and to keep sparking within limits, the 
gap is usually made a good deal larger than would suffice 
for mechanical clearance, and the teethed are often worked 
at a very high density, giving the effect of a still larger 
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ap. 
. ) Magnetic Leakage.—As leakage depends principally 
on the difference of magnetic potential across the gap, it 
follows from (1) that it is larger than it ought tobe. Some 
general observations on this matter will be found in 
another section of this paper. 

(3) and (4) Absence of Eddies in Armature Conductors.— 
This advantage is fairly realised. Except when the teeth 
are saturated there is very little magnetism in the slots, 
and the conductors need not be laminated. This saves 
power, reduces cost, and makes the conductors more me- 
chanical and easier to wind. 

(5) and (6) Drag on Armature Conductors.—As this is 
practically absent, the conductors require only sufficient 
support to drive them, without reference to the load. 
Even if this were not true (and the question is considered 
in another part of the paper), the mechanical support 
afforded by the teeth al offer a very great advantage. 

(7) Cooling.—This is very important. In a smooth- 
cored armature the core is covered by insulating materials, 
which, unfortunately, insulate heat nearly as well as 
electricity. In a toothed armature the exposure of the 
bare metal surface assists very materially in getting rid of 
the heat. The value of this feature can hardly be over- 
stated. 

(8) Cheapness.—The toothed type for any given output 
s, even now, cheaper than the smooth-cored. 

14. If the above statements are correct the toothed type 
has everything in its favour except sparking and arma- 
ture reaction. Advocates of smooth-core construction 
may assert that the drawbacks to their favourite type are 
more apparent than real—that when once set in the bear- 
ings the armature gives no trouble. But this is noanswer 
to the really inherent objections to the type, and we all 
know that in building and handling it requires much more 
care and skill than the toothed kind. 

15. And, on the other hand, advocates of toothed arma- 
tures may say that it is rather late in the day to insist on 
the advantages of the machines they have been building 
and using for years ; that the machines are excellent, do 
not spark at all, and so on. All which may be quite 
true. Some of the machines are excellent. But thereare 
two extremes (and a great many intermediate varieties) in 
the class of toothed armature dynamos— 

(i.) Those with a small gap reluctance and bad collec- 
tion ; and 

(ii.) Those with a large gap reluctance and a better col- 
lection. 

In neither sort are the full potential advantages of the 
type realised. The large-gap variety ought, perhaps, to 
be considered intermediate between the smooth-cored and 
the toothed kinds. The teeth support and drive the 
conductors, but the excitation is not small, and the arma- 
ture reaction is very great, in spite of the gap (as is seen 
by the comparison quoted above); and to the extent 
that the magnetism is not carried by the teeth, so are the 
full benefits and economies of the toothed type lost; the 
direct drag is felt by the conductors; they have eddies 

enerated in them, and, if they are large, require to be 
Caslanted ; the magnetic leakage is considerable, and 
the machines are not very cheap to build. 

Magnetic Leakage.—16. Magnetic leakage is a much 
more serious evil than is generally admitted. In most 
dynamos it is enormous, even in machines which enjoy 
the reputation of being nearly pezfect examples of design, 
and which, indeed, are nearly perfect, judged by present 
standards. For example, the ordinary two-pole drum 
dynamo only utilises about 70 per cent. of the magnetism 

sroduced. The leakage coefficient v, given in the Royal 
Society paper already referred to, was 1.32, which means 
that out of every 132 lines of force produced in the field 
magnet only 100 pass through the armature ; the other 32 
leak past the armature and are wasted. This coefficient 
was obtained from an unloaded machine. At full load v 
would probably be 1.4, or more. Light load values of v for 
six varieties of machines given by Professor Thompson* 
range from 1.25 to 1.49—average, 1.34. The proportions Of 





eu Dynamo-Electric Machinery ” (1896, page 151). 





all dynamos have to be seriously modified to allow for this 
waste. The section of the magnet is increased from 29 to 
30 per cent., or, if not increased in section, it must be in- 
creased in length to carry the greatly increased field wind- 
ing. Theincidental disadvantages connected with leakage 
of magnetism are well known—disturbance of compasses 
on board ship, and of watches, the use of non-magnetic dis- 
tance pieces, and so forth—and there is no incidental ad- 
vantage of any sort. It is sheer waste. ; 

17. The magnetic system of a dynamo is usually con- 
sidered from what appears to be a misleading point of 
view. It seems to be a mistake to begin by vs 
the field magnet when the real object is to get the arma- 
ture magnetised. It may be answered to this, that there 
is no beginning—that the whole magnetic circuit has to 
magnetised, that the armature is only one part—and a very 
small part—of it, and that it comes to the same thing 
however, or wherever, we magnetise the circuit. But there 
is a difference, as was recognised long ago by Forbes, * and 
realised by Eickemeyer, who placed the exciting coil 
directly round the armature, where its effect was 
primarily wanted, instead of round the field core. 

The full significance of this construction has perhaps 
not been generally recognised. Its effect on magnetic 
leakage is very important, for it makes the leakage nega- 
tive. In other words, asthe armature carries more mag- 
netism than the field, instead of less, the leakage becomes 
a friend instead of a foe; for practically all the mag- 
netism generated is now useful, because it traverses the 
armature. It is, of course, not to be inferred from this 
that the leakage should be encouraged by skimping the 
iron, 

18. The practical objection to this construction is that 
it is not so simple to dispose the field winding round the 
ends of the armature as round the core of the field magnet, 
and that there is no gain in copper or energy, as the 
length of the turn round the armature is — more 
than round the field. But the absence of external stray 
field and shortness of the magnetic circuit are points of 
much practical importance, worth some effort to obtain. 
The inconvenience of inside windings will become less as 
we learn how to reduce their amount. And what would 
help materially would be the reduction of the cost and 











the improvement of the quality of steel castings. This 
country is behind others in this important trade, and it 
behoves our steel founders to give it their attention. 
Magnetic steel castings are being produced in the United 
States in large quantities, with ribs and other thin parts 
clean and thin as if of cast iron. 

19. The considerations affecting leakage, as connected 
with the disposition of the field magnet, become of 
diminishing importance as the air gap is reduced. If 
there were no gap there would practically be no leakage 
—a further reason for using toothed armatures. 

20. What we want is the sparkless collection and small 
armature reaction associated with smooth cores, together 
with the advantages of economy and of energy which are 
inherent in toothed armatures, but which are at present 
not fully realised in practice. 

21. It is a very singular thing that the windin 
originally introduced have continued in use wentionlly 
without change ever since. For instance, in ring arma- 
tures the ordinary endless helix, coiled round an iron 
core, with connections taken at regular intervals to a 
collector, is in use to-day just as it was introduced by 
Gramme and Pacinotti about 27 years ago. 

22. With this, as with all ordinary windings, we have 
the condition of things shown in the three diagrams in 
Fig. 1. With no lead, the positive and negative direc- 
tions balance. With brushes lagging to the backward 
ee 4 the armature current helps the field; with brushes 
eading to the forward tip it opposes the field—the usual 
collecting position necessary to secure good collection. 
There are other well-known aspects of armatures, but they 
do not come within the scope of this paper. We should 
use some arrangement such that without loss of electro- 
motive force, the armature conductors in the ‘‘ magnetis- 
ing space” shall produce no weakening of the magnetising 
force, or, preferably, shall add to the magnetising force 
in that space. If we can collect with a lagging brush,+ 


* British Patent 4120, 1885. 

+ The expressions ‘‘forward lead” and ‘‘ backward 
lead,” although sanctioned hy misuse, are not happy ones. 
‘*Positive lead” and ‘“‘negative lead” are better. ‘‘Lead” 
and “‘lag” are shorter terms. 








the armature current will help the field winding, or if we 
can collect ina midway position the armature currents 
will be equal and opposite, and there will be little or no 
counteracting effect. The two latter conditions are ordi- 
narily prevented by sparking, as the coils under com- 
mutation have an active electromotive force in them, and 
a large current is generated in the short circuit. 


(To be continued.) 








NON-FLAMMABLE WOOD. 
To THE Eprtor oF ENGINEERING. 

Str,—Referring to your description of non-flammable 
wood in ENGINEERING of the 9th inst., will you kindly 
allow me to make a few remarks thereon? The idea is 
not a new one, for as far back as the year 1840 I went, 
at the request of the late Mr. Robert Stephenson (whose 
pupil I was at that time), to examine and report upon a 
patent for injecting into timber, in vacuo, a solution of 
sulphate of iron, which had the effect of rendering the 
wood non-flammable. This was not, I believe, the primary 
object of the patent, which was taken out with a view 
to render the wood (treated as above) fit to be used in 
lieu of iron, for building purposes, under certain condi- 
tions. 

I am writing this entirely from memory, but my im- 
pression is that a full description of this was printed in a 
periodical entitled the Engineer and Architect’s Journal. 

I saw the whole process, which was very much as that 
described in your paper, and I remember seeing the timber 
so treated cut open and tested, when it showed plainly the 
aay of sulphate of iron in the heart of a balk 12 in. 

»y12in. I think the patentee was a Mr. Payne, or Pain, 
but it is so long ago that my memory may be at fault. 
brought away some small pieces of this wood and tried to 
burn them, but did not succeed. 

Inever heard that any practical good resulted from this 
patent. The wood was certainly rendered ‘ non-flam- 
mable,” but I believe the power for bearing strains was 
weakened by the process. 

I am, Sir, yours obediently, 
W. Lawrorp, M. Inst. C.E. 

31, St. Julian’s Farm-road, West Norwood, 8.E., 

July 20, 1897. 








THE SCIENCE AND ART DEPARTMENT 
AND THEIR CERTIFICATES. 
To THE EpIToR OF ENGINEERING. 

Srr,—The machine construction, mechanics, and steam 
classes of the Science and Art Department do more than 
probably anything else to spread sound technical in- 
struction in the engineering line. Such classes, when con- 
ducted by practical men, supply all that is really necessary 
to the satisfactory equipment of the young engineer. 

Permit me, therefore, to call attention to a retrograde 
step recently undertaken by the South Kensington 
my : I mean the substitution of a shoddy piece of card- 

ard for the fairly good and presentable certificate given 
during the past few years. There was a time when the 
Science and Art Department gave all who passed in the 
elementary stages of science a small prize of books, 
entitled a ‘‘Queen’s prize,” and that was a good arrange- 
ment, because it encou the student at the time he 
most needed some incentive, besides supplying him with 
the necessary literature to further pursue his studies. 
But as the outcome of the inscrutable wisdom of this de- 
partment of education, these prizes were after a time 
withheld, and the money employed in the provision of 
scholarships, or something of the sort, it evidentl 
having been thought that the manufacture of a small 
number of scientific prodigies would be more beneficial 
to the country than the general] diffusion of knowledge. 

Though there was thus no prize for the beginner in 
science, his certificate was improved, made quite a thing 
of beauty, and carefully enclosed in a substantial case. 
Now that is done‘away with, and all the successful 
student gets is a plain insignificant card, without design 
or ornament, with a lot of irrelevant printed matter on 
the back advertising the various science subjects under 
the charge of the Science and Art Department. 

Can any one account for this most regrettable change ? 
Is it only a temporary arrangement? Perhaps the heads of 
the Art Department are getting out something more 
artistic. 


July 19, 1897. 


THE EIGHT-HOURS DAY. 
To THE EDITOR OF ENGINEERING. 

Sir,—The great struggle between the unions and the 
employers has now begun in earnest, and it is of the 
utmost importance that the fundamental principles in- 
volved should be clearly understood, in order that peaceful 
— may be re-established on a sound and lasting 

sis, 

You will, I think, be at one with me in the opinion that 
the eight-hours day is in itself a very desirable thing, but 
that the grounds on which the present agitation for it are 
chiefly are false and pernicious, tending to the 
injury of the best interests of all classes concerned in the 
industry. I refer to the doctrine of the ‘‘improvement of 
the condition of labour” by reducing the output of work 
of every man employed, with a view to giving employ- 
ment to a larger number of men. ; 

All the improvements in engineering methods which 
have been introduced during the present century, ard 
which have given such an impetus to the industry, have 
tended in precisely the opposite direction; they have 
enormously inc: the output of work per man, and 
the result has been not a diminution, but an immense 
increase in the number of men employed. 

All such attempts to force a retrogressive movement 


Yours truly, 
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are based on false, mistaken, and shortsighted notions, 
and must be strenuously resisted by all who have the 
interests of the industry at heart. ; : 

You, through your powerful paper, are in a unique 
position for impressing on the public the truth of the 
great principle that the lessening of the cost of produc- 
tion by means other than the reduction of wages or the 
oppressive treatment of the working classes, is to the 
aivantage alike of workmen and employers, and can 
never have the result feared by the shortsighted friends 
of labour so-called, namely, that of concentrating the 
work in the hands of a few, and reducing the number 
employed. 

The coming struggle should not be fought by the 
employers on lines of simply passive resistance. Such a 
course must lead to one of three results: a victory for the 
employers, which would mean merely a postponement of 
the struggle, and would leave the industry just where it 
is, except for the injury inflicted on it by the stoppage of 
work; a victory for the men, which would involve a 
pecuniary loss to the employers, and an eventual injury 
to both masters and men, eh to the handicapping of 
this country in competition with others less trammelled 
and restricted ; or a compromise which would have the 
same result in a lesser degree. 

It is, therefore, important that employers should adopt 
some definitely progressive line of action, and I would 
suggest that they should make a counterclaim for the 
abolition of the rule ‘‘one man one machine,” and of all 
restrictions as to the employment of any man whatever 
in any capacity which he is capable of filling satisfactorily. 
Both these artificial and arbitary restrictions are opposed 
tocommon sense, and injurious to the trade. A com- 
promise based on their total abolition, together with the 
adoption of the e cganvgpd day, would give an impetus 
to trade which might soon neutralise the ill effects of the 
strike. 

Yours faithfully, 
Epwarp G. HERBERT. 

Cornbrook Park Works, Manchester, July 14, 1897. 








AUTOMATIC DREDGING OF RIVERS. 
To THE EDITOR OF ENGINEERING. 

Str,-—In your issue for July 2, page 21, headed ‘‘ Auto- 
matic Dredging of Rivers,” signed James Waddell, the 
same plan has been employed by our firm for the last 76 
years — since 1821—for scouring out the mill dam at 
Otterburn Mill. i 

The mill stands back from the river a distance of about 
400 yards, and that part of the mill race has been success- 
fully treated with a similar device to that described in 
your issue of July 2. 

Tam, Sir, yours faithfully, 
JOSEPH WADDELL. 
Choppington R.S.O., Northumberland, 
July 16, 1897. 
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TRAVELLING OF THE LEFT-SIDED RAIL 
IN RAILWAY TRACKS. 
To THE EprTor OF ENGINEERING. j 

Sir,—A short account of some observations which I 
made of the travelling of rails on a railway in the north 
of India, with which I was connected nine or ten years 
ago, may be of interest. ; 

On this line a great deal of trouble was caused in a 
section laid with double-headed rails in chairs on wooden 
sleepers, owing to the rails travelling in opposite direc- 
tions. The line was a single one, and the traffic in both 
directions, but very unequal in amount. I came to the con- 
clusion that the travelling was due mainly, if not entirely, 
to the expansion of the rails ; the jaws of the chairs being 
taper, and the keys taper, the rails could only move in 
one direction, viz., towards the side from which the keys 
were driven in; any tendency to move in the opposite direc- 
tion was checked by the rail wedging up the key tighter. 
As the daily range of temperature was very considerable, 
each rail travelled a little every day, on one side towards 
the east and on the other towards the west. 

On another section of the line, where there was a iong 
heavy gradient laid with flat-footed rails, the whole line 
travelled down-hill to a very remarkable extent. 

As far as I can recollect, no particular trouble was caused 
i or opposite travel where flat-footed rails were 
us 


The greatest difficulty was experienced in the case of 
flat-footed rails on iron bridges of lan e span, the free ends 
of the girders of which at times would move 2 in. or 3 in. 
nrg day owing to their expansion and contraction. It 
was hopeless to try and fasten the rails to a moving bed, 
and consequently they were always free to move under 
the influence of the traffic, which they did, but both in 
the same direction. 
IT am, Sir, yours faithfully, 
Wu. Prrt, Lieut.-Colonel R.E. 
Aldershot, July 19, 1897. 








THE Erectric Licut at St. Peterspurc.—A company 
has just been formed for lighting St. Petersburg by elec- 
tricity. The capital has been fixed at 240,000/. 





Woop Putpr in SwepEN.—A large and in a manner co- 
operative wood pulp and paper mill is about to be con- 
structed at the Eageoman iver in North Sweden. All 
the larger sawmills in the district are interested in the 
concern, and it is intended that the plan shall also com- 

rise kindred manufactures, which can utilise the residue 
tom the sawmills; in this connection the manufacture of 
turpentine and briquettes may be mentioned. 


MISCELLANEA. 


THE authorities of Gefle, in Sweden, have decided to 
build a new harbour, and to deepen and improve the 
access through the ‘‘fjord.” The total cost is estimated 
at some 55,0007. 


A Select Committee of the House of Lords has found 
the preambles proved for the Railway Bills authorising 
the construction of the Watford, Edgware, and London 
line, and of the Harrow and Uxbridge line. 


The Lords of the Admiralty have intimated to the Com- 
mittee of the British Corporation Registry that their 
lordships re of the Corporation class as qualifying 
British vessels for employment in the Admiralty service. 


The Daventry District Council having received 17 
schemes for the Long Buckby water supply, selected four 
for submission to Mr. John Kenn, cn. of Northamp- 
ton, who advised the acceptance of the project of Messrs. 
Usill, Perowne, and Usill, as ‘‘ being the best and most 
practicable.” 


The Arkansas Senate has passed a Bill authorising the 
building of a State railroad by convict labour. A board of 
commissioners is authorised to open subscription lists for 
funds or property to be given by the public. Governor 
Leedy, the populist Governor of Kansas, also proposes to 
build a railway by funds contributed by States and muni- 
cipalities. 

There are now — of the opatatite findings in 
North Sweden, in the Luspavara and Siikavara districts, 
being soon taken into rational working. The authorities 
have now taken steps to have the findings mapped out, 
roads made, &c. A concession for working them was 
given some four years ago, since which much preparatory 
work has been done. 


Judgment was given on Saturday last by Mr. Justice 
North in the action instituted against Sir W. G. Arm- 
strong, Mitchell, and Company, Limited, by the British 
Aluminium Company, Limited, in favour of the latter 
firm. The action was one for infringement of patent 
rights. No damages were claimed, but the defendants 
were enjoined from further infringement, and orde to 
deliver up any aluminium in their possession. 


The Russian Minister for the Interior has ordered ten 
large dredgers from a French firm for the deepening of the 
Black Sea ports. This fact has caused a lively satis- 
faction in French industrial circles, the more so as the 
contract has been secured in competition with tenders 
from English, Dutch, and German firms. The latter 
attribute the fact of the order having gone to France to 
the protection shipbuilding enjoys in that country. 


The Admiralty have directed that three of the five 
cruisers of the Proserpine class, which are being built by 
contract, are to be delivered at Devonport, and the re- 
maining two at Sheerness. The Perseus and Prometheus, 
assigned to Sheerness, are building at Earle’s shipbuild- 
ing yard, Hull, while the Pegasus and Pyramus, which 
Palmer’s Shipbuilding Company, Jarrow, are construct- 
ing, and the Pactolus, which is being built by Sir W. G. 
Armstrong, Mitchell, and Co., of Newcastle-on-Tyne, 
will go to Devonport. 


The Committee on Data of the National Electric Light 
Association (U.S.A.) has been investigating the amount 
of coal required for banked boiler fires. A five days’ test 
of a horizontal tubular boiler showed a consumption of 
.35 Ib. of coal per hour per square foot of grate surface. 
Another water-tube boiler showed .5 Ib. per foot of grate 
surface per hour over five days. A Lancashire boiler 
with mechanical stokers used only .2 Ib. on a seven days’ 
test. Two water-tube boilers used respectively .7 lb. and 
.5 lb. per square foot. 


One after another of the large Swedish waterfalls is 
being utilised in the service of industrial undertakings, 
and, on the whole, the power must be said to be an ex- 
ceedingly cheap one. One of the most recent sales is that 
by the town of Venersborg of the large waterfall be- 
longing to it, which has a capital position near convenient 
land for the erection of factories. The fall is only a low 
one—about 6 ft.—but the volume of water is vast, and 
the power is estimated at 4000 horse-power. It has been 
bought by a Stockholm syndicate. 


The Board of Trade returns for the half-year i 
1896 show that trains in the United Kingdom fitted wit 
Westinghouse brakes ran 31,351,609 miles, whilst the 
corresponding figures for the vacuum automatic brake 
were 71,118,698. The number of faults with the former 
type was 276, and with the latter 213 in the same time. 
In making a comparison of this kind, however, it must 
be borne in mind that burst couplings and failures to act 
are classified together, the former being of no serious im- 
portance, whilst the latter defect may have very serious 
results. 


Roscoe and Lumb, who have examined the Hermite 

rocess rather closely, report that whilst complete steri- 
Feation of sewage by the Hermite process is not practic- 
able, deodorisation is easily obtained by the weaker solu- 
tions ; and that whilst the stronger solutions of the elec- 
trolysed sea water are very unstable, and soon lose their 
deodorising properties, the weaker solutions are fairly 
stable. is process has been experimentally used at 
Lytham and Ipswich; it is also in successful operation 
at Netley Hospital, Southampton, and a fairly large 
plant is about to be put in operation at Bombay. 


A plan has just been brought forward in Sweden refer- 
ring to the construction of floating factories for the manu- 
facture of all kinds of tinned fish, &c. The factory would 





consist of sea-going vessels, with complete manufac. 





turing installations on board, which vessels would anchor 
close to the fishing fleets. The plan has much to recom- 
mend it. In the first place, the raw material—the fish— 
can be taken in hand when absolutely fresh; and, 
secondly, the factory is portable ; it can at any time 
removed to the most favourable place for obtaining the 
fish, according to the seasons and other incidental causes. 


A Local Government Board i ay was held by Mr. 
W. O. Meade King, M. Inst. C.E., as to sanction to a 
scheme of main sewerage and sewage dis’ 1 for Bilton, 
Harrogate, for the Knaresbrough Rural District Council. 
There was no opposition to the scheme, which has been 
designed by Mr. D. Balfour, M. Inst. C.E., F.G.S., of 
Newcastle-on-Tyne, and consists of main sewers to pro- 
vide for the development of the district, which will all 
converge to 9 acres of land laid out on the broad irriga- 
tion principle, the sewage being first precipitated with 
alumino-ferric in large tanks. The effluent is to discharge 
into the River Nidd. 


A new railway in the Isle of Wight was i Some on 
Monday last. The line. at present is 54 miles long. 1t 
begins at a junction on the Newport and Sandown system 
called Merston, and proceeds by an upward ient 
through Godshill and the picturesque village of Whitwell, 
at each of which places there is a station to St. Lawrence, 
a village to the west of Ventnor. At the summit of the 
line near Whitwell station the train enters a tunnel 620 
yards long, which pierces the Down. It is intended to 
extend the line through the Steephill estate and to con- 
nect it with Ventnor by a station within a short distance 
of the Royal Hotel and on a level with the centre of the 
town. essrs. C. J. Westwood and Co., of Clement’s- 
lane, London, are the contractors. 


In the sterilisation of drinking water by means of 
ozonised air, the water is passed through scrubbers filled 
with some inert substance, and in its through 
these meets with the ozonised air. This process under- 
went an extended trial at Paris last year, and the results 
obtained with Seine water were sufficiently good to jus- 
tify the erection of a much larger plant, which will be in 
operation this year. The capacity of this plant is 100,000 
cubic metres = 22,000,000 gallons of water daily. The 

rocess used at Paris is patented by Tindal and Van der 
Sonn, but a similar process has been worked in this 
country by the London Electro-Ozone Corporation, and 
this company has just arranged to erect a large plant 
(value 50002.) in Calcutta for further trials. 


An experiment made at the Indian Head Proving 
Grounds at the beginning of July shows conclusively, in 
the judgment of the United States ordnance experts, that 
no practical results can be obtained by the Gathmann 
— of firing high explosives or by any method the 
object of which is to discharge an explosive just outside 
aship. Inthe most recent test a Gathmann shell ‘con- 
taining 300 lb. of wet gun-cotton was suspended horizon- 
tally against a heavy armour-plate, 17 in. thick at the top 
and sloping to 12in. Thecharge was fired by electricity, 
The only effect of the explosion on the plate was to fuse 
its face the whole length of the shell to a maximum depth 
of in. No cracks were developed. The plate had been 
pierced with two shells near the fused surface; yet the 
explosion caused no change in the appearance of these 
cracks. In order to ascertain the effect of the explosion 
of this amount of gun-cotton on life, the ordnance officials 
at the ode grounds had placed a chicken immediately 
in the rear of the plate, another in a cofferdam 15 ft. 
distant, and a third in a cofferdam 30 ft. in front of the 
structure. The first chicken was uninjured, and oo 
away immediately after it had been rel Chicken 
No. 2 was killed by the concussion. The third fowl was 
found to be uninjured. Commander Charles O’Neil, 
Chief of the Bureau of Ordnance, speaking of the test, 
says that it indicated that the effect of an untamped charge 
of large dimensions is very slight. It will be recalled that 
by direction of Commander O’Neil, a Gathmann shell 
loaded with 315 lb. of gun-cotton was placed on the ground 
between two plates 50 ft. distant from each other at the 
Indian Head Proving Grounds, and that the only result 
of the explosion was to make a crater in the earth. Mr. 
Gathmann claims that if his shell strikes near a ship the 
force of the explosion will drive the plates in and sink her. 
From the experiments made at the proving grounds, it is 
evident that this claim cannot be substantiated. The 
officials say that if a shell were to strike the water before 
it exploded, the effect on a ship might be disastrous. It 
is possible that another experiment will be made to deter- 
mine this point. 





Gas aT NorrincHaM.—At a meeting of the Notting- 
ham City Council on Monday, the gas committee reported 
that in the year ending March 31, 1897, the quantity of 
gas made was 1,673,714,000 cubic feet, as compared with 
,586,434,000 cubic feet in 1895-6, showing an increase 
of 87,280,000 cubic feet. The profit for 1896-7 was 
28,7791. 17s. 2d., increased to 28,8177. 7s. 8d. by 372. 10s. 6d. 
brought forward from 1895-6. Of the 28,817/. 7s. 8d., 
27,0002. would be paid to the finance committee, viz., 
24,0007. in aid of the current rate, and 3000/. to the order 
of the Mayor for the expenses of the local Jubilee celebra- 
tion, leaving a balance of 18171. 7s. 8d. to be carried to a 
fund for the redemption of annuities. The prices obtained 
for both sulphate of ammonia and coke were still very low, 
and these products were difficult of sale. Mr. Chester, 
the engineer and manager, reported that the carbonising 
machinery at the Basford Gas Works had ea satisfac- 
tory start. The average illuminating power of the gas 
~ lied for the t year was 18.97 candles, and the 
sulphur compounds were kept down to 21.09 grains of 
sulphur per 100 cubic feet of gas. The length of mains 
was 290% miles, 3? having been added to the canalisation 





during 1896-7. 
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INDUSTRIAL NOTES. 


Tue report of the Labour Department of the Board 
of Trade states that there has been some falling off in 
the state of employment in nearly all the principal 
branches of industry; but employment is better 
than a year ago notwithstanding. Various causes 
can be assigned for the decline, apparent or real, 
some of a temporar y character, and some still opera- 
ting to a greater or less extent. The 113 trade unions 
making returns had an aggregate membership of 
464,126, of whom 12,713, or 2.7 per cent., were un- 
employed. In the month previous the proportion was 
2.3 per cent., and in the same month last year 3.2 per 
cent., in fewer unions with fewermembers. The chart 
line shows that the lowest level of unemployed was 
reached at the end of May, since which the line has 
gradually turned upwards to a higher level. Inas- 
much as we have entered upon a new industrial phase 
in consequence of the great strike for the eight hours 
in the engineering industries, it may be well to give 
the exact record of the conditions of employment 
before the dispute ripened into a strike and lock-out, 
so as to be able to compare it by and by with the 
state of affairs when the dispute is at anend. For this 
reason we reproduce the Table given in the Labour 
Gazette of July 15, 1897, as follows : 


| 
Corresponding 


|At the end of June, 1897. | Percentages for 


Percentage of | | Total Member- 








Members Unem- |Number| ship of such 
ployed. | oO Unions. A A 
Unions Month Year 
Making Ago. Ago. 
Returns} Nym- Per- 
| ber. centage. 
Under 1 per cent. . 34 163,215 35.2 38.1 22.1 
1 and under 2 per | 
cent. : 24 =| 120,955 26.1 26.5 27.4 
2 and under 3 per | 
cent. se ; 15 17,337 3.7 3.7 20.7 
3 and under 5 per 
cent. - ; 11 71,725 15.4 18.6 3 
5 and under 7 per 
cent. ‘ 16 67,629 14.6 10.4 8.4 
7 and under 10 per 
cent. & ae 7 =6©| 14,252 3.1 1.5 14.8 
10 per cent. and up- | 
wards me ; 6 9,013 1.9 1.2 1.3 
Total 113 464,126 | 100.0 100.0 100.0 


The figures in the above Table show the state of 
affairs at the beginning of July, 1897 ; the next return 
by the Labour Department will show how matters 
stood at the close of July, when the strike and lock- 
out had operated for three weeks in various parts of 
the kingdom. 





The conditions of employment in the various indus- 
tries were: In coal-mining the average time worked 
at pits employing 404,222 persons was 4.82 days per 
week, as compared with 4.58 days in the same period 
of 1896. The cweage pio in was less than in the previous 
month by reason of various holidays and local demon- 
strations. The unemployed miners in Durham and 
Northumberland were only 0.6 per cent., which was 
lower than in the month previous; in the same 
month of last year the proportion was 1.7 per cent. 
These figures indicate great activity in the two nor- 
thern coalfields. In the ironstone districts the miners 
also worked less time than in the month previous, 
from the same general causes. At mines employing 
16,656 persons the time worked was an average of 
5.72 days per week, as compared with 5.59 in the 
same month of last year. The steadiness of employ- 
ment in the ironstone mines is remarkable. 

In the pig-iron industry there was a falling off. The 
ironmasters making returns had in blast 350 furnaces, 
pie neg 22,353 persons, being five furnaces fewer 
in blast, and 94 fewer persons than in the previous 
month. But a year ago only 347 furnaces were in 
blast, employing 22,078 persons, so that trade is still 
better now. In the steel works employment is better 
than it was a year ago, but not so good as a month ago. 
At 137 works there were employed 38,183 persons, or 
1390 more than a year ago, but 927 fewer thana month 
ago. Em os OEY at the puddling furnaces and roll- 
ing mills declined during the month also, and was at 
the end no better than a year ago. At 94 works 
17,734 persons were employed, or fewer by 756 than 
last year at the same date, and fewer by 1266 than a 
month ago. In the tinplate trade the number of mills 
at work, at the 88 works reporting, was only 273 out 
of a possible 488, or 29 less than a month ago, and 38 
less than a year ago. In this case disputes have had 
something to do with it; in all, perhaps, the weather 
and the holidays. 


In the engineering and kindred trades the proportion 
of unemployed had increased from 1.8 per cent. to 2.3 
per cent. ; at the same date last year the proportion 
was 2 per cent. The same thing was noticeable in 


work was 4.5 per cent., as compared with 4.1 per cent. 
in the month previous, and 7.8 per cent. in the same 
month of last year. Local causes will explain some of 
the falling off, holidays some also, and disputes, per- 
haps, the remainder. 

s the building trades, as was to be expected, the 
proportion of unemployed was larger than in the pre- 
vious month, 1.5 per cent., as against 0.8 per cent. 
In the same month of last year the proportion was the 
same as last month, 1.5 per cent. In the furnishing 
and wood-working trades there was also a decline, the 
proportion of unemployed having risen from 1.1 to 
1.5 per cent., or one point above the ratio of 1896. 
The excessive activity in respect of the Jubilee will 
explain the slight falling off during the month. 





Dock and riverside labour was better employed than 
in the previous month, nearly 1000 more being em- 
ployed in London, and nearly 1750more than a year ago. 
Agricultural labourers were fully employed everywhere; 
in places there was even a dearth of labour, the extra 
hands being unequal to the demands. It would appear 
that the decline in most industries was due to tem- 
porary causes rather than to any real falling off in 
actual trade, some of the causes being disputes. 





The total number of fresh disputes in the month 
was 53, involving 13,380 workpeople, as compared with 
126 disputes in the previous month, involving 17,848 
workpeople. In the same month of last year there 
were 95 disputes, in which 11,700 workers were in- 
volved. Of the total 53 disputes, 16 took place in 
connection with the building trades, nine in mining 
and quarrying, five in the engineering and shipbuilding 
trades, three in other metal trades, five in the textile 
industries, five in the woodworking and furnishin 
trades, and 10 in other industries. Some 80 old anc 
new disputes were settled, affecting about 12,470 
persons; of these 32, involving 3236 workpeople, 
were successful from the trade union point of view ; 
23, affecting 5865 persons, were partially successful ; 
and 25, affecting 3373 persons, were unsuccessful. In 
the building trades one dispute deserves to be noted ; 
it is in Newcastle, where the masons secured a reduc- 
tion of working hours, from 50 in summer to 444, and 
from 43 in winter to 39 hours. This is the shortest 
time yet recorded as the recognised normal week. 





The changes in rates of wages affected about 17,300 
workers, of whom 15,830 obtained increases, and 1470 
sustained decreases. The net result of the whole was 
an average estimated advance of ls. 5d. per head on 
the weekly wages of all concerned. The increases 
included 7600 building operatives, and 4820 in the 
engineering, shipbuilding, and other metal-working 
industries. The changes were preceded by strikes in 
cases affecting about 3200 ; in the remainder, affecting 
about 14,100, the disputes were arranged by negotia- 
tion or otherwise without any stoppage of work. The 
advances in the building trades varied from 8d. per 
week to 4s. 44d., the major portion obtaining from 2s. 
to 4s. 3d. or 4s. 4d. per week. In the majority of 
cases the increase took place in underpaid districts, 
Liverpool being the only exception. In over 50 places 
some one branch or another of the building trades 
obtained advances. In 13 districts some one or more 
of the engineering or kindred trades obtained advances, 
and the metal trades in seven places. There were 
seven increases by local authorities, 11 affecting the 
furnishing trades, five in the textile trades, four in 
the clothing trades, four in the transport trades, and 
a few others. The only decreases recorded affected 
transport, seamen, and tramway men. Some 12,700 
obtained reductions in the hours of labour. 





The monthly journal of the Amalgamated Society of 
Engineers devotes its space to the two main questions 
of the hour—the machine question and the eight-hours 
question, the latter having for the time being over- 
whelmed the other. For the present the machine 
question is in abeyance. A brief retrospect of the 
eight-hours movement is given, including some cor- 
respondence, but to some extent it is already old 
matter, in view of later events. The votes of the 
members are being taken as to the erection of offices 
at a cost of from 8000/. to 10,000/., the lease of the 
present offices to be disposed of for the remainder of 
the term. The total membership has risen to nearly 
92,000, actually to 91,919, an addition of 591 in the 
month. Of the total 1786 were on donation benefit, 
1673 on sick benefit, and 2962 on superannuation 
allowance. The total on those benefits was 6391, re- 
uiring 2782/. 3s., or about 83d. per member, per week. 
he district organisers’ reports give an account of the 
state of trade and labour movements in the various 
centres. In Glasgow and on the Clyde generally trade 
was good ; there were several minor disputes, and one 
also at Aberdeen, and one at Dundee. In the Scotch 
districts generally employment was good. In Belfast 
wages had an ee Aes tendency, and at Dublin an 
advance of ls. per week. In the Lancashire districts 
trade generally was good, with some pending questions 


disputes were pending, but have been overshadowed 
by more recent events in connection with the eight 
hours. In Australia trade is still slack, the society 
having 119 members on donation, two more than were 
reported last month. Nearly the whole of the journal 
is devoted to the more pressing concerns of the moment 
relating to the determination to fight for the eight 
hours, with a review of the position at the date of 
compilation. It is stated that in addition to 95 firms 
enumerated last month, 65 other firms employing en- 
gineers have given the eight hours, or 160 firms in all. 
All the men working at those firms, and at others 
where no lock-out has taken place, will contribute 
weekly to the men who are out on strike. Reference 
is made to other bodies of workmen who have obtained 
an eight-hours day as an encouragement to the 
members to fight solidly for that object. The history 
of the movement is brought down to the 5th instant, 
at which date some of the bodies concerned had not 
completed their votes on the question. 





The Boilermakers and Iron Ship Builders’ report for 
July states that there was a good demand for their 
members, and that no one should have any difficulty 
in finding employment. Then they report firms in 
want of hands. Some cases are mentioned of the fares 
being paid to situations, and then the men proved to 
be unworthy. Doubtless these very men were loud in 
their complaints about the employers. The report 
gives in a number of instances the facts about work in 
hand, and the new orders secured, from which it would 
appear that there will be plenty of employment for some 
time to come, if no untoward events dislocate trade. 
The total number on the funds was 3384; of these 1246 
were on donation, 1126 on sick benefit, 49 on super- 
annuation allowance, 490 signing the vacant book, and 
3l had cards granted. These-figures show that 246 
more members were on donation, and the council ask 
why it is so when work is so plentiful. The council 
report the settlement of a dispute at the Fair- 
field Shipbuilding Works, on demarcation of work. 
The members have voted against a reduction of entrance 
fees by 5000 majority ; but they voted a levy of 1s. 2d. 
for bonus claims. The report then deals at length with 
the engineering crisis and the eight hours, and especially 
as to the action of the Federation of engineering and 
shipbuilding trades of the United Kingdom. It was 
decided to take a vote of all the members on the ques- 
tion, but before the votes were fully recorded the 
strike had commenced. The position of the Boiler- 
makers and Iron Ship Builders is made clear by this 
statement. They say that shorter hours are a matter of 
mutual arrangement, and think that the matter might 
have been arranged without increasing the cost of pro- 
duction, and that some difficulties might have been 
got over if shorter hours were conceded. The council 
adds: ‘‘ We strongly object to be dragged into a dis- 
pute without first being consulted.” They believe 
that the object could be gained by peaceful means, and 
indicate that the movement was precipitate. There is 
also this sentence: ‘‘ We hope our members will vote 
for a reasonable reduction (in hours of labour), which 
we may get without a dispute and the dislocation of 
trade.” From this report the inference is that the 
movement was rather forced to an issue. 





The engineering industries throughout Lancashire 
are more or less affected by the eight-hours move- 
ment in London, the strike for which, and the conse- 
quent lock-out of men, have dislocated trade. Work is 
still carried on in many establishments, as all sections 
of workers are not equally involved. So far boiler- 
makers, bridge-builders, &c., remain at work. Except 
for this dispute the conditions of employment have 
not changed; most of the establishments have 
work enough on hand to last for some time, but there 
is now an almost complete check upon new orders 
because of the uncertainty that prevails. The feeling 
is that the present aspect of affairs will completely dis- 
organise industry if it should continue for any length 
oftime. The iron trades are very unsettled, little or 
no buying going on, but consumers have been taking 
deliveries fairly regularly on account of contracts 
already placed. For the present prices are somewhat 
uncertain, being practically without test. Up to the 
date of the commencement of the eight-hours dispute 
out of 11,467 members of engineers and kindred 
societies in the Manchester district 388 were unem- 
ployed, or 3.4 per cent. This was an increase of 1.1 
per cent. as compared with the previous month. In 
the Oldham district only 33 members out of 3332 were 
unemployed, or 1 per cent. In the Bolton district, 
Bury, and Wigan employment was fairly good, in 
some cases busy. In t 6 Wiech and Burnley dis- 
tricts employment was fair to moderate. In the 
Liverpool district the engineering trades were fairly 
busy, but some of the kindred industries had declined. 
In the Barrow district trade was fairly good, but fewer 
were employed than in the previous month. Now all 
places are disturbed over the lock-out notices, conse- 
quent upon the strike. 











the shipbuilding trades, where the proportion out of 


in about half-a-dozen centres. Inthe Midlands some 





In the Birmingham district a brisker tone was mani- 

















JuLy 23, 1897.] 


ENGINEERING. 


12! 





r] 





fest last week in the iron trade, and the works were 
more regularly employed than for some time past ; 
even the concessions recently made were being with- 
drawn. But more underselling was complained of on 
the part of the non-associated houses. Marked bars 
and steel of all qualities were firm and in fair demand. 
The engineering branches have been busy, mostly 
working overtime. 
various unions, only 187, or 1.4 per cent., were un- 
emplcyed. 





In the Wolverhampton district the iron trade has 
been more active, with no changes in the list rates for 
finished iron. Merchants and consumers have been 
giving out orders with a more liberal hand. There 
were fair cer of an expanding and continuous 
trade until the engineers’ dispute took place, which 
dispute has considerably modified the conditions. One 
or two leading firms had secured orders sufficient to 
keep them well employed to the end of the quarter, 
but it is feared that the execution thereof will be 
countermanded or delayed. Prior to that dispute 
the engineers and boilermakers, bridge and girder 
constructors were well employed ; iron founders were 
also busy, but cycle workers were slackening down. 
In the hardware trades employment was quieter in the 
chain, cable, anchor, and anvil branches, but vice- 
makers were busy. Some 20 other branches were also 
well employed. In 19 other branches trade was quieter, 
but generally there was little to complain of. The 
wrought-nail makers of the South Staffordshire and 
Worcestershire districts came out on strike last week 


for 10 per cent. advance in wages, the employers 
having declined to concede theirdemands. Some 5000 
persons are involved in the dispute. No other 


serious labour dispute is reported, but the unsettled 
state of affairs in the engineering trades is felt in the 
district. 





The South Metropolitan Gas Company employés 
have decided by about 3000 to one to join the proposed 
mutual fund for accidents, which means contracting- 
out of the Employers’ Liability Act of 1880, and also 
the Compensation for Injuries Act when it is passed. 
The company will subscribe 4s. per person employed 
per annum. Those who object to the scheme will be 
paid from the fund like the others, but only to the 
extent required under either Act, and the company do 
not guarantee employment upon recovery. The Profit- 
Sharing Committee will be the arbitrators in the event 
of any dispute. 





The struggle of the engineers for an eight-hours day 
began in ne earnest during last week. As the lock- 
out notices dismissing 25 per cent. expired, the whole 
of the men affected left work. By the end of the 
week it was estimated that some 40,000 men had 
become involved in the dispute, besides labourers and 
others. But the full effect of the measures adopted 
had not reached a climax, as some notices had not ex- 
pired. In some cases notices were either delayed, or 
the firms hesitated to commit themselves to the move- 


Out of 13,623 members of the | 


Some think that the Board of Trade 


that direction. 
ought to step in, but there are insuperable difficulties 
to such a step, unless both or one of the parties give 
encouragement. The Conciliation Act is powerless, as 
was pointed out would be the case when the Act was 
being framed. The boilermakers and iron ship builders 
| held a large meeting in the East End of London to pro- 
test against the action of their council in refusing to 
sanction a strike, but the meeting resolved to abide by 
the decision of their executive council. The union 
holds a large amount of shares in the firm of Sir W. G. 
Armstrong and Co., at Elswick, but that fact would 
not influence their action in the matter. The vote of 
the union was on quite other lines. So far the posi- 
tion remains one of firmness on both sides. If there isa 
a it is better to welcome it before great mischief 
is done. 





The strike among the engineers has given an im- 
— to business in connection with the work of the 
ational Free Labour Association, at whose offices, 





| 


both in London and in the provinces, the greatest 
activity prevails. The association have successfully 
filled the places of all the members of the Amalgamated 
Society of Engineers who came out on strike at 
Messrs. Wailes’ engineering establishment, Euston- 
road ; the India-rubber, Gutta-percha, and Telegraph 
Works Company, of Silvertown; Humphrys, Tennant, 
and Co., Deptford ; Maudslay, Sons, and Field, West- 
minster, and T. Ledward and Co. These have all 
been — by free labour, and those who have gone 
in are all working day-work at the usual rate of wages. 





The Compensation for Accidents Bill passed the 
third reading in the House of Commons without so 
much as a division. It is said that its rejection is to 
be moved in the House of Lords, but it is not likely 
to be rejected with the Government at the back of 
the measure. Itis a great experiment, but possibly the 
dangers are exaggerated. 





At the Fryston Colliery, West Yorkshire, one of the 
largest in the district, the men left work owing toa 
difference with the management as to the use of lamps. 
About 1000 were thrown idle. Disputes in the mining 
districts have not been so pies late, but some 
friction has existed in certain districts over local 
matters of management and conditions of work. 
Otherwise the wages arrangement with the federation 
has worked pretty smoothly as a rule, with here and 
there some grumblings as to methods of employment. 








ON GRAPHIC AID IN APPROXIMATING 
HULL WEIGHTS.* 
By Mr. J. Jounson, Member. 

Ir is essential for every naval architect to arrange his 
data, whether derived from actual results or calculations, 
in such a convenient form that weight estimates of a ship’s 
hull and its outfit can be prepared quickly and with 
reasonable accuracy, when fixing proportions and dimen- 
sions of ships. Up to the present day we seem to possess 
a somewhat meagre literature on this subject. 





Shipping, and modified in some cases, is a most handy 
and suitable quantitative expression for comparison of 
weights, and have ventured to lay the system, which I 
have been in the habit of using for some years, before this 
Institution. | plotting down known weights of iron or 
steel in the construction of the h of a large 
number of vessels, in relation to Lloyd’s longitudinal 
number, drawing curves through the mean values of each 
type, and analysing these curves to find their equations, 
the finished weight of iron or steel may be found to 
follow a general law which can be algebraically expressed 
by the formula, 


W =c NX 
For convenience of calculation this formula may also 


be written— 
N ys 
Where 


100 

W = Finished weight in tons of iron or steel used in 
the construction of the hull. 

N = Lloyd’s longitudinal number modified as fol- 
lows : In three-decked vessels the girths and 
depths are measured to the upper deck, with- 
out deducting 7 ft. In spar and awning-deck 
vessels the girths and depths are measured 
to the spar or awning decks respectively. In 
one, two, and well-decked vessels the girths 
and depths are taken to the main deck in the 
usual way. , 

cand k tae varying with different types, 
an 

x is an exponent, also varying with different types. 


The following Table gives mean values of c, k, and x 
for vessels built to the highest class at Lloyd’s or Veritas: 


W =k/( 








Type of Vessel. | e | ae ee 
Three-deck 0.00078 | 0.492 1.40 
Spar-deck Be a‘ as --| 0.00115 | 0.576 1.35 
Awning-deck .. ee ae --| 0.00167 | 0.665 1.30 
One-deck, two-deck and well-deck | 0.00215 0.856 1,30 
Sailing vessels. . we oe «-| 0,00065 | 0.410 1.40 





By means of diagrams, such as Figs. 1 and 2, the 
weight for a given vessel is more readily found than with 
theformula. Supposing, forinstance, the weight of steel 
is 590 tons in a two-deck steamer with la deck erec- 
tions, whose longitudinal number is 14,600, then the 
weight of materialin a similar ship, having a longitudinal 
number of 12,250, is easily 2 soar apa ie on the diagram to 
be about 470 tons. (See Fig. 1.) In this case k = 0.907. 
In a three-deck steamer, whose modified longitudinal 
number (girth and depth taken to upper deck, without 
7 ft. deduction) is 30,400, the weight of material was found 
to be 1390 tons ; then for another three-deck steamer, with 
similar specification, and whose longitudinal number, 
taken in the same way, is 34,800, the — may be 
he to be 1678 tons. (See Fig.2.) In this case 


Of course, any difference in extra scantlings, extension 
of double bottoms, number of bulkheads, length of deck 
erections, &c., between the two vessels must be estimated 
separately. 

he weights of almost all the different parts of a'ship’s 
hull can also be displayed by means of curves in a similar 
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pied TONS 
the eight hours. The London firms which have fully 
resolved to continue the struggle are the chief London 
firms for the most part, while those who have con- 
ceded the terms are the smaller ones. But in the 
latter category are several of some standing, besides 
the Thames ‘inn Works Company, where the eight- 
hours system has been in force for some time. It is 
stated that the Fairfield Shipbuilding Company, 
Glasgow, have decided not to take part in the 
lock-out. Messrs. Harland and Wolff, of Belfast, 
have also stood aloof. All such cases of refusal 
or hesitancy encourage the men, besides which 
the firms which have granted the concession 
practically help the movement, because their men are 
not only kept off the funds of the unions, but are able 
to levy themselves in aid of the struggle. Suggestions 





have been made and are being made for some mode of 
conciliation, but no practical steps have been taken in 














(on) 


ship’s weight seems to be by using the ratio between the 
weight _ a cubic number, usually derived by multiply- 
ing together the three principal dimensions of the vessel, 
and comparing this with the same ratio in a known vessel 
of similar t This method, however, lacks the 
scientific basis, without which any rule or formula is un- 
reliable, and may lead to confusion and error, where 
there is any considerable difference in size and fineness 
between the ships for which the comparison is made. 

The difficulty lies chiefly in finding a quantity which 
not only includes the principal dimensions of a vessel, but 
also its degree of fineness, and, above all, bears a near 
relation to the qualities upon which depend the deter- 
mination of suitable scantlings. 

After trying various methods and laying down the 
data graphically, I came ultimately to the conclusion that 
the longitudinal number, used by Lloyd’s Register of 








* Paper read at the International Congress of Naval 
Architects and Marine Engineers, 





TONS 


the finished weight of the shell plating in a steamer 
follows approximately the formula 


Ws = cy N14 


Where 


Ws = weight in tons of shell-plating to upper edge of 
sheer-strake. 
cs =a coefficient, varying between 0.000112 and 
000144. 


0. L 
N = Lloyd’s longitudinal number. 
The weight of shell buttstraps may be calculated in 


percentage of the weight of the shell, excluding butt- 
straps, thus: 
wp = £1 
aa - 
Where wp = weight“of buttstraps in percentage of shell 
weight. 





122 


ENGINEERING. 





[JuLy 23, 1897. 








L», = average length of shell-plates in percent- 
age of the length of the vessel between 
the perpendiculars, 

c, = a coefficient varying between 40 and 50. 
The weight of timber and outfit varies in vessels, with 
similar specifications, almost directly as the longitudinal 
numbers, 








VENTILATING FANS. 


Experiments upon Propeller Ventilating Fans, and upon 
the Electric Motor Driving them.* 
By Mr. Witi1AM Grorce WALKER, of London. 
(Concluded from page 58.) 

Experiments with Fan Blades at Different Angles.—The 
angles are those which the plane of the blade makes with 
the plane of rotation. The experimental results of fan 17 
for different angles varying from 15 deg. to 60 deg. are —_ 
in Table IT. (page 58 ante), and are plotted in Fig. 29. Th 
may be termed the characteristic curves of the fan for vary- 
ing angles, showing at a glance its general performance. 
The angles are plotted as abscisse ; the air discharge, brake 
horse-power, and efficiencies as ordinates. In this ex- 
ample it will be noticed that the air discharge increases 
nearly with the angle from 15 deg. to 30 deg.; after which 
the curve bends down moderately until 45 deg. is reached, 
and then with further increase of the angle the air dis- 
charge rapidly falls off. 'The brake horse-power increases 
with fair uniformity until an angle of 50 deg. is reached, 
after which it commences to fall off, showing that the 
resistance of the fan is not increased by increasing the 
angle beyond about this inclination. he mechanical 
efficiency increases with the angle, and reaches the maxi- 
mum of 42.8 per cent. at an angle of 27 deg., after which 
it falls off with further increase of the angle. The volu- 
metric and pressure efficiencies increase with the angle, 
until they reach the maximum of 76.7 and 2.87 per cent. 
respectively at an angle of 45 deg., after which they fall 
off with further increase in the angle. A difficulty arises 
from the mechanical and volumetric efficiencies not — 
the maximum at the same angle. If the blades were fix 
at 27 deg., so as to give the maximum mechanical 
efficiency, the volumetric and pressure efficiencies 
would fall to 64.3 and 2.10 per cent. respectively: if 
placed at 45 deg., so as to give the maximum 
volumetric and pressure efficiencies, the mechanical 
efficiency falls to 26.4 per cent., falling somewhat rapidly 
after 27 is reached. Phe angle of the fan blades must, 
therefore, be governed to a certain extent by the nature 
of the work which the fan is requi to perform, and 
also by the kind of motor employed, whether electric, 
steam, or gas. In electrically driven fans, supplied with 
current through a meter, the meehanical efficiency may 
be of more importance than the volumetric, the latter 
varying directly as the air discharge and inversely as the 
revolutions and the cube of the diameter. Taking into 
account the combined efficiency of motor and fan, it may 
be advisable to modify the application of the formula for 
the volumetric efficiency, for the reason that it cry Aare 
more economical to run the motor at a comparatively high 
speed, and that the required amount of air discha 
would then be obtained with blades set so as to give the 
maximum mechanical efficiency, but not the highest 
volumetric efficiency. 

In calculating the mechanical efficiency, the power due 
to the friction of the motor has been excluded, so that the 
actual performance of the fans could be better compared, 
and that the results should not be affected by a factor 
which depends only on the state of the bearings. In 
Table III. the initial friction of the motor has been in- 
cluded with the brake horse-power, so that the mechani- 
cal efficiency of fans 16 and 17 may also be calculated in- 
cluding the friction. The mechanical, volumetric, and 
pressure efficiencies of fans 16 and 17 have been plotted 
with the friction of the motor included, in Figs. 30, 31, 
and 32. By including the friction of the motor, not only 
is the mechanical efficiency reduced, but also the angle of 
maximum mechanical efficiency is altered ; for instance, 
the angle which gives the maximum mechanical efficiency 
is 30 deg. in Fig. 30 when the friction is included, instead 
of 27 deg. in Fig. 29 when no friction was included. At 
very small angles of the blades the horse-power of the air 
discharged is small, but the comparatively large friction 
of motor being included in the gross horse-power gives a 
low mechanical efficiency, which is increased as the air 
discharge becomes greater. 

Effect of Cross-Section of Fan Blades.—Seventeen three- 
bladed fans were tried, having blades of the sections shown 
in Figs. 1 to 17 (page 56 ante). They may bedivided into 
four groups : the first comprises the four fans 1 to 4; the 
second group the six fans 5 to 10; the third up the 
five fans 11 to 15; and the remaining two are the fans 16 
and 17. The blades are of sheet iron j, in. thick ; with 
the exception of fan 10, their cross-sectional lines are all 
composed of straight lines or ars of circles. The fans in 
each group differed from one another only in the cross- 
section of their blades, which were flat, plano-convex, 
concavo-convex, of different degrees of curvature. Fan 
1 had flat blades. Fan 2 was formed by fixing a circular 
face upon the non-propelling surface or back of the 
blades of fan 1, giving a plano-convex section to the 
blades. Fan 3 was formed by curving the blades of fan 
1, so that the cross-section me concavo-convex, the 
propelling face being concave. Fan 4 was formed by fix- 
ing upon the back or non-propelling face of the blades of 
fan 3 a still more convex surface, so that the cross-section 
remained concavo-convex with the propelling face con- 
cave, but the section was not of uniform thickness. The 


* Paper read before the Institution of Mechanical Engi- 
neers, 


blades of the other groups were similar in form, but of 
different area and thickness, In Figs. 22 and 24 isshown 
a fan of the second group in position on the spindle ; the 
same boss and spokes were used throughout the experi- 
ments. 

From Table I. it will be seen that variation in the cross- 
section of the blades of the fan, while retaining the same 
shape and area and the same conditions of trial, produced 
a considerable effect on the results. The first group, fans 
1 to 4, were all tried with their blades at an angle of 
17 deg. to the plane of rotation, and under identical con- 
ditions. The mechanical, volumetric, and pressure effi- 
ciencies of fan 1 were 21.2 and 38.2 and 0.7 per cent. re- 
+ wer The effect of putting the curved surface upon 
the back of the blades in fan 2 was to increase the effi- 
ciencies to 28.0 and 54.0 and 1.4 per cent. respectively. 
In fan 3 with the curved blades of uniform thickness the 
efficiencies were all greater than those of fan 1, being 
23.9 and 53.0 and 1.4 per cent. respectively ; the volu- 
metric and pressure efficiencies were about the same 


€s€ as for fan 2, but the mechanical efficiency was 4.1 per 


BRAKE HORSE-POWER. 


CUBIC FEET OF AIR PER MINUTE. 





8987.4. 


ANGLE OF BLADES. 


VOLUMETRIC EFFICIENCY OF FANS 16 & 17. 
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cent. less. Fan 4 was the most efficient of the group, 
the section of its blades being concavo-convex with 
a hollow space between the faces; the thickness of 
the blades on the centre line was 7; in.; and the three effi- 
ciencies were respectively 28.0 and 65.0 and 2.1 per cent. 
The efficiencies of these fans were thus increased by 
making the blades thicker in the middle of their breadth. 
These results are in accord with those obtained in the 
trials mentioned in the author’s former paper in 1892, 
which were made in order to test the effect of the thick- 
ness of the blades of model screw propellers 14 in. diameter, 
rotating in a fixed position, and in air instead of in water. 
As then stated (page 561), “‘ the screws were of two kinds ; 
in one the transverse section of the blades was similar 
to that of an ordinary propeller, only much thicker in 
ey ; in the other kind the thickness was reduced 
to that of a thin plate, the other dimensions being iden- 
tical. Screws of two, three, and six blades were tried at 
progressive revolutions ranging from 800 to 1800 per 
minute ; and it was found that the screws with the thicker 
blades were more efficient than those with the thinner 


MECHANICAL EFFICIENCY OF FANS 16 
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PRESSURE EFFICIENCY OF FANS 16 & 17 
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TABLE III.—Comparison oF PROPELLER VENTILATING Fans Nos. 16 AND 17 witH BLapEs Ser AT DIFFERENT 


ANGLES TO PLANE OF REVOLUTION. 


or 24 IN. Bore ; SPEED, 600 REVOLUTIONS PER MINUTE. 


Boru Fans 23} In. in DIAMETER, REVOLVING INSIDE DELIVERY AIR TUBE 


Friction oF Motor INcLUDED. 















































Fan No. 16. Fan No. 17. 
Angle | | Horse-Power. Efficiency. Horse-Power. Efficiency. 
ei ee | Air Dis- = 
Blades. | charged | | | charged | 
per | | per | 
Minute. | ‘ : | Mecha- Volu- | Minute. | . Mecha-| Volu | Pres 
| Grose Air. | nical.t | metric. Pressure. Gross." Air. nical.t | metric. | sure 
| 
| | 
deg. cu. ft. | h.-p. h.-p. | per cent. | per cent. percent. cu. ft. h -p. h.-p. p.c. p.c. p. c. 
15 1079 | = (0.0377 0.0012 | 3.1 28.6 | 0.41 1562 0.0453 | 0.0038 8.3 41.4 0.87 
20 1622 | 0.0429 0.0042 ay 4 43.0 | 0.94 1916 0:0519 | 0.0070 13.4 50.8 1.31 
25 2030 0.0521 0.0088 | 161 | 6538 | 1.43 2291 0.0620 | 0.0120 19.3 60.8 1.88 
27 2185 0.0588 0.01066 | 18.0 58.0 | 1.73 2423 0.0672 | 0.0143 21.2 64.3 2.10 
30 2439 =| (0.0698 0.0145 | 207 | 647 ‘| 213 2598 0.0761 | 0.0176 23.1 68.9 2.42 
35 2580 0.0848 0.0172 | 20.2 684 | 239 | 2705 0.0876 | 0.0199 22.7 77 2 62 
40 2627 | «(0.0958 0.0182 | 18.9 | 69.7 | 2.47 | 2805 0.0045 | 0.0222 21.2 74.4 2.82 











* Gross horse-power= brake horse-power-+ horse-power due to friction of motor. 
t Mechanical efficiency = ratio of horse-power in air discharged to gross horse-power. 


TABLE IV.—Experiments on Ventilating Van of 233 In. 
Diameter, revolving partly inside Air Tube of 24-In. 
Bore. Circular Disc fixed directly in front of Fan 
Blades, parallel to Plane of Rotation, except in trials 
marked “none.” Outer Orifice of Tube contracted to 
6 In., 12 In., and 18 In. Diameter. Speed 800 Revolu- 


TABLE V.—Experiments on Ventilating Fan of 23} In. 
Diameter, revolving partly inside Air Tube of 24-In. 
Bore. Circular Dise fixed directly in front of Fan 
Blades, parallel to Plane of Rotation, except in trials 
marked “none.” Outer Orifice of Tube contracted to 
6 In., 12 In., and 18 In. Diameter. Speed, 800 Revolu- 



































tions per Minute. Fan Propelling Air. tions per Minute. Fan Exhausting Air. 
| | Lo] { 
ae : . o . ry i 
- 3 és a _ | Relative 3 7 é46 3 : ie Relative 
4 a s a $ | 5 $ 2e Efficiency. 3 g < $ = < Se Efficiency. 
83/8. | "se | ee | 88 | ee ea se | 28 | 28 E 
23 23 4 Ts Es | j ou @. - | gm Es 
3 3 a 4 BES Fy = 3 = © | Volu- | Mecha- a a gs € 2 e Pe 2 3 =| Volu- | Mecha- 
a° A so = Sa metric. | nical. As aR =o B. < S| metric. | nical. 
. ° | 
in in. ft. cub. ft. p. c. in. in. ft. cub. ft p.c. 
6 None 160 31 0.6 100 100 6 None 2300 451 9.0 100 100 
6 10 660 129 2.6 | 416 | 7,190 6 10 2500 490 9.7 | 109 128 
6 14 860 169 3.4 | 545 | 16,200 6 14 2680 525 10.4 117 158 
6 17 960 188 3.7 606 | 22,300 6 17 2730 5385 10.6 119 167 
2 None 632 497 9.8 100 100 6 22 2640 517 10.3 115 161 
12 7 752 591 11.8 119 168 12 None 1750 1374 27.3 100 100 
12 10 78 612 12.2 } 123 187 12 10 2000 1570 81.2 114 149 
12 14 880 691 13.7 139 269 12 14 2040 1601 31.9 117 158 
12 17 760 597 11.9 120 173 12 17 2040 1601 31.9 117 158 
18 None 1660 2938 58.5 100 100 18 None 1900 8363 67.0 100 100 
18 7 1660 | 9938 | 585 | 100 | 130] 18 7 1875 3319 | 66.0 | 99 96 
18 10 1540 2726 54.3 | 93 7 18 10 1850 3275 65.0 97 92 
18 14 1140 2018 40.2 | 68 32 18 14 1830 3240 64.0 96 89 









































Jury 23, 1897.] 


ENGINEERING. 


123 








blades.” In his note to the British Association in 1893 
the author dealt with fans differing from one another 
only in the cross-section of their blades ; and the results 
then obtained corroborate as far as they went the 
experiments now described. Theamount of curvature of 
the blades for the best effect appears to be governed some- 
what by the width of the blade and the nature of the feed. 
With a very wide blade working in a tube, its efficiency 
may be reduced by thickening it, in consequence of the 
feed becoming thereby contracted. In the majurity of 
cases the angles of maximum efficiency have been given in 
the Tables. Other shapes were tried, and the general re- 
sults were that the highest efficiency was obtained by 
making the blades as symmetrical and simple as possible. 
The experiments show that the backs or non-propelling 
faces of the blades exercise an important influence on the 
working of the fan, and that a curved back is more effi- 
cient than a flat one. 

Fans Feeding from Tips of Blades.—From all points 
behind the fan the air is sucked into the rarefied spaces 
left by the revolving blades ; and is discharged in an axial 
direction in the shape of a cylindrical column of air hay- 
ing a spiral motion, the pitch of the spiral depending upon 


REVOLUTIONS AND AIR DISCHARGE OF FAN 8. 
IN ANO OUT OF TUBE. 
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the angle at which the blades are set. Some of the fans 
were tried with the perimeter ex , by moving the 
delivery tube 44 in. forward, as shown dotted in Fig. 21 

e 56 ante), so as to increase the area of feed, the air being 
then drawn radially inwards from the tips of the blades, 
inaddition to the axial feed through the spaces in the fan 
disc. The revolutions and air discharge of fan 9 have 
been plotted in Fig. 33, when the fan was tried in and 
out of the delivery tube. When out of the tube, the 
mechanical, volumetric, and pressure efficiencies were in- 
creased from 16.9 and 62.0 and 2.0 to 29.4 and 78.0 and 
3.1 per cent. respectively. In the fans arranged to feed 
from the tips, a much wider form of blade may be em- 
ployed. It will be noticed that the general efficiency of 
the fans is increased by arranging them to feed from the 
tips in addition to the feed through the spaces in the fan 
disc. It is therefore important that, where possible, the 
fan should be fixed with its circumference exposed, which 
1s not always done in practice. 

Velocity of Air on Entering and on Leaving Fans.— 
Some farther experiments have recently been carried out 
by the author, in order to ascertain the velocity of the air 
at different points on entering as well as on leaving the 
fan. They were made with two fans of 24 in. and 48 in. 
diameter. The 24-in. fan, shown in Figs. 34 and 36, is 
a three-bladed fan with the blades set at an angle of 35 
eet to the plane of rotation; it is a kind which has been 
lesigned and employed by the author for the ordinary 
Ventilation of buildings, factories, and ships, and for dry- 
ae: Tt was tested at 600 revolutions per minute, and was 
ryan by a belt from a shunt-wound electric motor. 
Anemometer readings were taken at a distance of 18 in. 
<4 front of the fan, as well as behind. In Fig. 36 is 
shown the velocity of air in feet per minute at the dif- 


f . * . bs 
the teat bunen indicated. No delivery tube was employed, 


The air on the 


entirely open in front as well as behind. 
delivery side, at the distance of 18 in. at 


spread beyond a radius equal to the outside radius of the 
fan, the velocity being zero with the anemometer placed 
at a radius of 13 in., that is, 1 in. greater radius than the 
radius of the fan. The maximum axial velocity on the 
delivery side at 18 in. distance in front of the fan without 
delivery tube was 1230 ft. per minute at a radius of about 
5in.; the minimum velocity was 175 ft. per minute at 
12 in. radius. The velocity of the entering air was 
measured at points on the elliptical curve shown in 
Fig. 38, the axis of the anemometer being normal to the 
curve in all positions. The inward or radial velocity at 
the tips of the blades, at right angles to the fan spindle, 
was 250 ft. per minute. The axial velocity, parallel to 
the fan spindle. was 303 ft. per minute at a radius of 
1g in. The velocity of suction behind the fan depends on 
the distance of the anemometer from the fan disc. The 
stream of entering air converging towards the fan appeared 
to be rapidly accelerated in velocity as it approached the 
fan from all points behind. 

The 48-in. fan, shown in Figs. 37 and 38, had four 
blades, set at an angle of 32} degrees to the plane of 











which the 


readings were taken, had no tendency to 


rotation; it is designed specially for tea-drying in Ceylon 
and India, In order to reduce the shipping charges, 






24 INCH FAN 


Fig 36. 


Experiments with Contracted Outlet and Inlet.—These 
experiments were made with the three-bladed fan of 
in. in diameter, Figs. 34 and 35, with blades set at 

an angle of 35 degrees to the plane of rotation, driven at 
800 revolutions per minute by belt from a shunt-wound 
motor. In Figs. 43 to 46 the fan is shown working 
partly in the 24-in. delivery tube. The outer end of the 
tube was contracted by closing it successively with plates 
containing central holes of 6 in. and 12 in. and 18 in. in 
diameter. The fan was tried both propelling and exhaust- 
ing air, and its efficiency in either action was found to be 
much reduced by the contraction. One of the reasons 
that this kind of fan was unable to maintain static pres- 
sure in the air is probably the comparatively slow speed 
of the blades near the centre, in consequence of which the 
air tended to pass back again through the centre of the 
fan. The effect was therefore tried of fixing a circular 
disc in front of the fan on the —— side, so as to pre- 
vent the air from returning through it; this had the 
effect of increasing the efficiency to a great extent when 
working against resistance, whereby a static pressure was 
obtained in the air delivered. Experiments were made 
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it is made as light as possible; the arms carrying the 
fan spindle are of mild steel 1 in. in diameter, screwed 
into cast-iron bosses and to a cast-iron ring. The blades 
are hollow, of plano-convex section, made of sheet steel 
zs, in. thick, brazed together, and riveted upon the lugs of 
a cast-iron boss. Though so light, the blades are so rigid 
as to be practically incapable of vibration ; consequently 
the fans are nearly silent at all — In Fig. 39 is 
shown the velocity of the air at different points on enter- 
ing and on leaving the fan, when driven at 350 revolu- 
tions per minute. No delivery tube was employed. 
Anemometer readings were taken at a distance of 3 ft. in 
front of the fan, and at the points shown on the elliptical 
curve behind. The inward or radial velocity at the tips 
of the blades was 900 ft. per minute, while the axial en- 
tering velocity at a radius of 10in. was only 540 ft. per 
minute. The fan delivered 17,000 cubic feet of air per 
minute at 350 revolutions per minute, and about 34,000 
cubic feet at 700 revolutions per minute. 

Fan Combined with Electric Motor.—In Figs. 40 and 41 
is shown a fan combined with an electric motor speciall 
designed for driving it. The field magnets are cylindri 
as kows in section in Fig. 42, and are made as small as 
possible in order to offer as little obstruction as possible 
to the passage of the air. In order to find the best posi- 
tion for the central electric motor, trials were le by 
fixing it both behind and in front of the fan, at different 
distances along the spindle. The position which offered 
the least obstruction to the air and gave the highest 
efficiency depended upon whether the fan was working 
with a contracted or a free orifice, and upon the amount 
of contraction ; the best position was generally found to 
be at a little distance in front of the fan. There appears 
to be a central region immediately in front of the fan, 
where only a little stream of air is delivered, owing pro- 
bably, in fans working with free diecatye. to the centri- 
fagal’ action on the front face of the blades, which is 
apparent near the centre, 










with discs of different diameters, and it was found that 
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FAN COMBINED WITH ELECTRIC MOTOR 
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SHOWING MAGNETIC CIRCUIT. 


the size of disc to give the best result depended upon the 
contraction of the delivery orifice, or upon the resistance 
offered to the passage of the air. Discs of 7 in., 10 in., 
14 in., 17 in. and in. in diameter were tried for 
7 93 ma pe of the orifice. bemed ake ry otto 
that, the more the air was the r 
became the disc poco for maximum efficiency ; with 
free discharge the presence of the disc only reduced the 
efficiency. The results are given in Tables IV. and V. 
In Table IV. and Fig. 44 the fan was propelling air into 
the delivery tube, and the disc was placed in front of the 
fan in the delivery tube. In Table V. and Fig. 46 the 
fan was exhausting air through the tube, and the disc was 

aced outside the tube but in front of the fan, which had 

een reversed upon its spindle. With the fan propelling 
air through the 6-in. orifice, Table IV., only 31 cubic feet 
per minute were discharged when no disc was used : and 
with discs of 10 in., 14 in., and 17 in. diameter, the dis- 
~~ rose to 129 and 169 and 188 cubic feet respectively, 
the 17-in. disc giving maximum efficiency. If the volu- 
metric efficiency of the fan without the disc be taken 
as 100, then with the 17-in. disc it becomes 606; while 
the mechanical efficiency is increased 223 times, from 
100 up to 22,300. With the larger orifice of 12 in. 
diameter the effect was not so great: the 14-in. disc 
increased the volumetric efficiency 4 cent., and the 
mechanical efficiency 169 per cent. ith the still larger 
orifice of 18 in. in diameter, no difference was noticed 
when the 7-in. dise was added; and the larger discs re- 
duce the efficiency. Somewhat similar effects, but of less 
magnitude, were obtained when exhausting air instead of 
propelling. With the 6-in. orifice in Table V., the 14-in. 
and 17-in. discs increased the volumetric efficiency 17 and 
19 per cent., and the mechanical 58 and 67 per cent. The 
fan was also tried with the disc on the back or inlet side, 
and also with the central part of the blades filled up to 
the same extent ; but the result of either plan was that 
the efficiency was reduced, The disc was also tried at 
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various distances in front of the fan, and the best position 
was found to be when touching the blades ; it then allows 
the fan to feed near the centre at the back, and the air in 
entering the fan takes a radial direction due to centrifugal 
action, and then ae through over thedisc. In Fig. 47 
is shown the probable direction of the currents of air 
when the fan is propelling through a contracted orifice 
without a disc, showing that most of the air pro- 
pelled by the tips, takes a short circuit and enters 
the fan again at the centre, being thus only circu- 
lated in the fan. In view of the fact that this kind 
of fan is being employed in many cases with a 
contracted orifice, as in Fig. 46—as when drawing air 
through a material to be dried, like wood, or through 
tortuous flues, as in refrigerating apparatus—the adop- 
tion of the central disc becomes important, inasmuch as 
the efficiency of the fan can thereby be increased to such 
a great extent. 

Forced and Induced Draught.—It is interesting to 
notice that with a contracted orifice the efficiency of the 
fan is higher in exhausting than in propelling. Referrin 
to the experiments without circular discs in Tables IV. 
and V., while 31 cubic feet of air per minute were pro- 
pelled through the 6-in. orifice at 800 revolutions per 
minute, the delivery was increased to 451 cubic feet when 
exhausting, the other conditions being identical; the 
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volumetric efficiency was increased 15 times. With the 
12-in. orifice 497 cubic feet of air per minute were dis- 
charged by propulsion, and 1374 when exhausting, the 
volumetric MP vr tone being increased nearly three times. 
With still less contraction the difference was not so great, 
the volumetric efficiency with the 18-in. orifice being only 
increased from 584 per cent., when propelling to 67 per 
cent. when exhausting. It thus appears that the free- 
dom of the discharge or outlet side of the fan is of greater 
importance than the freedom of the suction or inlet side. 
As far as they go, and under the conditions under which 
they were made, the experiments seem to present an 
argument in favour of induced draught over forced. 

Negative Slip, Effect of Thickness of Blades.—It is inte- 
resting to notice the great effect of the thickness of the 
blades, caused by fixing the curved surface to the backs of 
the blades. Comparing fans 1 and 2 in Table I., the air 
discharge was incre from 2128 cubic feet per minute 
in fan 1 to 2888 cubic feet in fan 2 at 30 revolutions per 
minute, merely by making the blades thicker. This is asub- 
stantial reason for the ‘‘ apparent negative slip,” which is 
sometimes noticed in a screw-propeller, when the pitch is 
calculated from the front face, without taking into 
account the round back whereby the virtual pitch is in- 
creased ; and — slip has generally been noticed in 
those propellers that have thick blades and round backs. 

Without entering into any theoretical views as to the 
action of the blades, which is a complicated question 
affected by many conditions, it may be said that, having 
regard to the stream-line principle, the section of the 
blades should be as ship-sh..pe as possible, and that rotary 
motion of the air should be as small as possible. The two 
losses in an air propeller ave rotary motion imparted to 
the air, and skin friction of the blades, and the problem 
is to make the sum of these two losses as small as possible, 
and at the same time the delivery of air as large as pos- 
sible. The loss due to the skin friction of the blades is 
comparatively small, as was ascertained by rotating the 
flat thin blades when their plane was set to coincide with 
the plane of rotation. The author’s thanks are due to his 
assistant, Mr. S. G. Lovell, for his help in carrying out 
these experiments. 





Norr.—For convenience in making the calculations the 
fans have been taken at 24 in. in diameter, the sameas the 
bore of the tube. This slight difference from the exact 
a affects the results to an extremely small extent 
only, 














LAUNCHES AND TRIAL TRIPS. 


THE steel screw steamer Dauntless, built for Messrs. 
Sutton, Brewis, and Co., of Newcastle, by the Blyth 
Shipbuilding Company, Limited, of Blyth, had a suc- 
cessful loaded trial trip on Saturday, the 10th inst. The 
machinery was supplied by Messrs. Blair and Co,, 
Limited, of Stockton-on-Tees. 


The Teazer, torpedo-boat destroyer, left the yard of 
Messrs. J. 8. White, Cowes, on a the 13th inst., 
for her three hours’ run at 27 knots, and, as the result of 
two hours’ steaming, had worked up to 27.67 knots, when 
it is supposed that the stern A bracket broke. The trial 
had ay instantly stopped, as the water poured into the 
after part of the vessel and the two after compartments 
were flooded. The water-tight doors were promptly closed, 
and the vessel returned to Cowes. 








The s.s. Indianic was launched on the 13th inst. by 
Messrs. Joseph L. Thompson and Sons, Limited, Sunder- 
land, to the order of the Atlantic Steam any wd Com- 
pany, Limited, Sunderland. Her principal dimensions 
are: Length between perpendiculars, 326 ft.; breadth, 
extreme, 47 ft.; and depth moulded, 24 ft. The vessel 
is designed to have a deadweight cargo capacity of about 
4850 tons, and is arranged to have a very large cubic 
capacity space in relation to her register toanage. The 
engines and boilers have been constructed by the North- 
Eastern Marine Engineering Company, Limited, of 
Sunderland, the diameters of the cylinders being 23 in., 
38 in., and 62 in. by 42 in. stroke, supplied with steam at 
180 lb. pressure. 





The Bat, torpedo-boat destroyer, built by Messrs. 


Palmer, of Jarrow, carried out her second stipulated three- M 


hours’ 30 knots trial at Portsmouth on the 14th inst. under 
the command of Staff-Com. Hire. During the three hours 
she had six runs over the measured mile, and the best run, 
with wind and tide, gave her a speed slightly exceeding 
32 knots, but the mean of the three hours was 30.229 knots. 
She maintained an average indicated horse-power of 6189, 
which enabled her to keep up 400 revolutions. The air 
pressure in the cylinders was 3in., the steam in the boilers 
250 lb., and the steam in the engine-room 2331b. The trial 
was in every respect satisfactory. 


Messrs. Short Brothers, Sunderland, launched on the 
14th inst. a steamer of about 5000 tons capacity, which 
they have built for the Prince Line of steamers, Newcastle- 
on-Tyne. The vessel is intended for the emigrant and 
cargo business between the Mediterranean and the United 
States, has first-class passenger accommodation amidships, 
large saloon and music-room, and comfortable smoking- 
room on the bridge deck. The propelling machinery con- 
sists of a set of a engines of 2500 indicated 
horse-power, supplied by Messrs. Blair and Co. The 
vessel is named the Spartan Prince. 


Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 15th inst. a steel screw steamer 
which they are building to the order of the Koninklijke 
Paketvaart Maatschappij of Amsterdam. The steamer 
is 280 ft. in length by 364 ft. beam by 19} ft. deep, and 
will be rigged as a ps Hong She has a shade deck all 
fore and aft, and is to have very comfortable accommoda- 
tion for first and second class passengers, besides deck 
passengers. The engines and boilers are also being con- 
structed by Messrs. Wigham Richardson and Co., and are 
designed to drive the vessel at a good speed. The vessel 
was named the Van Swoll. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on the 15thinst. a cargosteamer built for Messrs. 
Furness, Withy, and Co., of West Hartlepool. Her 
principal dimensions are : Length, 325 ft. ; beam, 43 ft. ; 
depth moulded, 22 ft.11 in. ; and she has a deadweight 
carrying capacity of about 4200 tons on 19 ft. 6 in. my oe 
of water. Triple-expansion engines will be fitted by Sir 
Christopher Furness, Westgarth, and Co., Limited, 
Middlesbrough, having cylinders 22 in., 364 in., and 60in. 
in diameter by 42 in. stroke, — with steam by two 
large single-ended boilers. e vessel was named 
Tunstall. 


Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, launched on the 15th instant the Perseus, 
a third-class cruiser of the Pelorus class, 300 ft. long and 
of 2150 tons displacement, for the British Navy. The 
vessel is well advanced, and at the time of her launch 
had her boilers on board, as well as sundry parts of her 
main and auxiliary machinery. 


The steamer George Fleming left the shipbuilding yard 
of Messrs. Short Brothers on the 16th inst. for her tria 
trip. A series of runs was made over the measured mile, 
ona a mean speed of 114 knots was attained. The vessel 
has been constructed of steel to the —— class in Lloyd’s 
Register for the Nitrate Producers’ Steamship Company, 
Limited, of which company Messrs. Lawther, Latta, and 
Co., of London, are the managers. Her dimensions are: 
Length, 352 ft. ; breadth, 45ft.; moulded depth, 27 ft. 9in.; 
and she will carry 5800 tons deadweight. On the and 
main decks a large number of cattle may be carried. Her 
engines are by Messrs. George Clark, Limited, of Sunder- 
land. The cylinders are 244 in., 40 in., and 66 in. in dia- 
meter by 45 in. stroke, working at 180 lb. pressure, the 
boilers being fitted with Howden’s forced draught system. 

















Messrs. William Doxford and Sons, Limited, Sunder- 
land, launched on the 17th inst. the s.s. Clan Robertson, 
the fourth of the turret-deck steamers building by the firm 
for the Clan Line Steamers, Limited, Glasgow and London, 








This vessel—like her sisters—is 400 ft. long, and carries 
7000 tons deadweight, steaming 12 knots. She is built 
under the special survey of the British Corporation. This 
is the thirty-third turret-deck ship built. 





_ The.s.s, Venus, built to the order of the Steam Naviga. 
tion Company Neptun, of Bremen, was, on the 17th inst., 
launched at the yard of the Elsinore Iron Ship Building 
and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel to the highest class at German 
Lloyd, and her dimensions are 170 ft. by 26 ft. by 9 ft. 6 in, 
depth of hold. The engines are of the triple-expansion 
type, with surface condenser, indicating 300 horse-power, 
- 7 vacant berth the keel of a salvage steamer was 
aid down. 


The s.s. Ariadne went from the Neptune Shipyard, 
Newcastle-on-Tyne, for a trial trip on the 17th inst. 
The vessel has been built by Messrs. Wigham Richard- 
son and Co. to the order of the Finska Angfartygs 
Aktiebolaget of Helsingfors, for their — service, 
She is of steel, 282 ft. in oe by 384 ft. beam by 223 ft. 
deep. She is rigged as a schooner, has a topgallant fore- 
castle and a bridge amidships with a deck house on the 
top, and has accommodation for a number of first-class 
passengers. The engines, which are of the triple-expan- 
sion EPs have, together with the boilers, mM con- 
struc’ by Messrs. Wigham Richardson and Co., and 
on the trial trip worked to the satisfaction of all con- 
cerned, driving the vessel at a speed of over 11 knots. 
The vessel is provided with a very complete outfit 
of machinery for working both the ship herself and the 
cargo, including four steam winches, two steam cranes, 
steam windlass, steam steering gear, &c. 








On the 18th inst. the s.s. Pallas, a vessel built by 
essrs. William Gray and Co., Limited, West Hartle- 
pool, had her trial trip. The Pallas is intended for the 
timber and general cargo trades, and has been built for 
Messrs. Schmidt and Hansen, of Flensburg. She is the 
fourth steamer built and engined by Messrs. William 
Gray and Co. for the same firm. er dimensions are: 
Length over all, 270 ft. ; breadth, 39 ft. ; depth, 18 ft. 2 in, 
Her engines are of the triple-expansion type, built by 
the Central Marine Engine Works of Messrs. William 
Gray and Co., the cylinders being 19 in., 304 in., and 
51 in., with a piston stroke of 36 in. Steam is generated 
in two steel boilers working at a pressure of 160 lb. per 
—e inch. The vessel had on board a cargo of coal and 
coke, 





SreanuAm Harsour. — Lord Londonderry proposes to 
form a company for the development of Seaham Harbour. 
At present, owing to lack of accommodation at Seaham 
Harbour, which will only admit vessels of small tonnage, 
Lord Londonderry ships large quantities of his coal at 
Sunderland, as do South Hetton and other colliery owners. 
Seaham Harbour is, however, the natural outlet for this 
coal, as well as of that of a large number of other collieries ; 
and if the port is developed, as Lord Londonderry pro- 
poses, trade will be diverted to Seaham. The improve- 
ment will also, it is expected, lead to the sinking of new 
pits to the south of Seaham Harbour. 





Our Locomotive Exports.—This branch of our exports 
has moved on satisfactorily this year, the aggregate 
value of the engines a. go to June 30 having been 
627,935/., as compared with 539,944/. in the as 
period of 1896, and 363,473/. in the corresponding peri 
of 1895. The value of our locomotive exports to South 
America in the first half of this year was only 96,705/., as 
compared with 141,517/. and 92,1057. in the previous half- 
years. Theexports to British South Africa also declined, 
to June 30 this year, to 61,588/., as compared with 110,440. 
and 33562. On the other hand, the value of the exports of 
locomotives to British India in the first half of this year 
was 149, 403/., as compared with 75,656/. in the correspond- 
ing period of 1896, and 113,130/. in the corresponding 

riod of 1895. The shipments of locomotives to Australasia 
in the first half of this year were also valued at 114,026/., as 
compared with 60,1602. and 12,372/. in the corresponding 
periods of 1896 and 1895 respectively. 


Our Gotp Imports.—A moderate increase is observ- 
able in our gold imports this year. The receipts in June 
were 3,150,186/., as compared with 2,735,573/. in June, 
1896, and 2,217,487/. in June, 1895. In these totals 
British Africa figured for 1,244,192/., as compared with 
885.8467. and 773,251. respectively ; and Australasia for 
1,349,2597., as compared with 1,004,560. and 763,941/. 
respectively. The aggregate imports for the first half of 
this year were 16,235,042/., as compared with 14,465,090/. 
in the corresponding period of 1896, and 15,562,526/. in 





]| the corresponding period of 1895. In these totals British 


Africa figured for 6,626,512/., 3,862,736/., and 4,013,516/. 
respectively ; and Australasia, for 6,044,721/., 2,353,248/., 
and 3,274,551. respectively. It will be seen that the in- 
crease observable in this year’s imports is entirely attribut- 
able to the larger receipts of gold from South Africa and 
Australasia. British India sent gold to the value of 
699,8602. in the first half of this year, as compared with 
586,8947. and 1,297,013/. respectively. The receipts of 
gold from France, China, Mexico, Central America, and 
the United States have all fallen off this year. The 
decline in the receipts of gold from the United States 
has been very marked, the imports having only amounted, 
to June 30, to 44,250/., as compared with 3,094, 531/. im 
the first half of 1896, and 1,704,046/. in the first half of 
1895. But for this great contraction in the receipts of 

ld from America, the gold imports of this year would 

ave shown a much more decided progress than they 
have actually exhibited, 
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ELECTRICAL APPARATUS. 


13,200. A. G. Stromberg, Helsingfors, Finland. 
Charging Accumulators. (3 Figs.) June 15, 1896.—This 
invention has for its object the charging of an accumulator 
battery with the same potential as that corresponding to the 
working potential of the machine. Fig 1 is a general diagram- 
matic view of the apparatus, and Fig. 2 shows an elevation of the 
actual switch device. In Fig. 1 sixty-four cells are shown con- 
nected in groups of eight on the contact posts a! to a6 which 
carry contact brushes 61 to b16 rubbing upon the periphery of a 
switch drum A which is provided with contact surfaces c’ to c9. 
The contact surfaces c* to c8 are of such length that two brushes 
rub simultaneously on each of them, whilst the contact surfaces 
clandc? are each only intended for one brush, but are arranged 
at such a distance apart that only the two brushes of a single pair 
can rub on them. The drum A is provided with two friction 
rings d and e on which rub brushes f and g, which are connec 
with a source of current. The ring d is connected with the con- 
tact surface c!, and the ring e with a switch lever A of a switch B. 
The latter is adapted according to requirements to be adjusted on 
to the contacts 7, k, 2. The contact 7 is connected to the contact 
surface c9, whilst the contacts k and l are connected to the con- 
tact surfaces c8 and c7. In the ition shown in Fig. 1, the 
current passes from the ring d to the contact surface c!, and then 
through the groups I. to VI., over the contact / and the lever h 





19200. 


to the ring e, so that thus the said groups are charged in series. 
If the switch arm h be placed on the contact k, the group VII. 
will also be simultaneously charged. If the switch arm k be 
placed on the contact i the group VIII. will also be simultaneously 
charged. Ifthe switchdrum A be revolved in the direction of the 
arrow about one-eighth, in the position of the switch arm h 
shown in Fig. 1, the groups VIII. and I. to V., and on a further 
eighth rotation the groups VII., VIII., and I. to IV. will be 
charged, and so forth. If, therefore, the switch drum A be shifted 
or adjusted about every 15 minutes to the extent of one-eighth, 
there will always be six groups connected, and after 4, 6, or 8 
hours entirely equally charg The rotation or adjustment of 
the switch drum may either be effected by hand by means of a 
handle p or automatically. In the latter case it is necessary to 
connect the shaft m with the machine shaft or the like in such a 
way that it is rotated once in about every two hours. In the 
arrangement shown in Fig. 2, the contact posts a! toa'6 are fixed 
on the baseplate C, in the centre of which the shaft m is revolv- 
ably mounted. The switch lever is here a bent piece or stirrup H 
revolvable on the shaft mm, which lever H is pressed against its 
contact surfaces by means of a spiral spring bearing against a 
cross-piece 2. Any suitable number of groups of cells may be 
arranged, and it is not absolutely essential that the separate 
for should contain an equal number of cells. (Accepted May 5, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7920. J.B. De Lery, New York, U.S.A. Method of 
and Apparatus for Effecting umination partly 
by Flame and partly by Incandescence. (3 Figs.) 
March 27, 1897.—a isa gas pipe upon the end of which is sup- 
ported a cylindrical box or drum b, having considerable capacity 
in order to form a heating chamber for the zas immediately 
before it is consumed. Around the upper edge of the cylinder a 
groove bl is formed in an inclined eurlene 62, In the bottom of 
this groove is formed a series of gas openings or outlets b? ex- 
tending around the cylinder. The openings are placed a short 





distance apart, and the series of flames emanating therefrom have 
crown shape, as illustrated in Fig. 1. Projecting centrally from 
the upper side of the drunris a standard ¢, upon the upper end 
¢ which is fixed a horizontal circular frame d, concentric with the 

tyes This frame consists mainly of two rings d!, d2, and a set 
of spokes d3, The two rings are separated to form an annular 


Space, across which is placed a webbing or network of refractory 
part of a disc and capable of becoming incan- 
of the gas flame. 


material e, forming 


descent from the heat This incandescing web is 








preferably made in segments, one of which is shown in Fig. 3, so 
that in case of the destruction or disablement of a portion of the 
web, it does not necessitate the loss of the entire web. These in- 
candescing elements being very fragile and expensive, this con- 
struction in segments is an important feature. In case one of the 
segments becomes destroyed, it is only nece: to remove and 
replace the injured member, which may be done by simply lifting 
the member out of the frame and dropping a new one into place. 
The frame d is located in the same plane with the very tips of the 
flames emanating from the burner 6, at which point the incan- 
descing material is subjected to a very high heat. Thus when 
the burner is in operation light is shed from the flames themselves 
to the same extent as would be the case if the incandenscing web 
were not present. But with the web heated to a state of incan- 
descence, from the heretofore wasted heat of the flame, an addi- 
tional illumination is obtained. (Accepted May 12, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,123. H. Muller, Ruhrort, Germany. Rolli 
Mili for the Manufacture of Disc Wheels and the 


like. [3 Figs.] December 9, 1896.—In the frame U slides the 
pillow block J actuated by hydraulic cylinder K. On the fore 
part of this pillow block J rests with its bearing axle the roller G, 
the lower part of which carries the cogwheel E, engaging the cog- 
wheel D. The head of the roller G is shaped according to the 
form which the object to be rolled is to have. The roller F is 
stationary in the frame U, and is rotated by means of the cog- 
wheels C and B, the latter being fixed on the driving axle A. 
Between these rollers the material to be rolled Q is introduced. 
A third roller N is mounted in the fork M, actuated by the 
hydraulic cylinder + against the rim of the object Q. 
The lever O is connected with the coupling P, by which the conical 
wheel D is putin or out of gear with the driving axle A. A fork 











T which rides on the axle of the conical roller G carries the conical 
wheel D with it, and holds it in its position to the wheel E. 
According to necessity, the article Q for rolling is provided with a 
bushing R. In working, the roller G is put back and the article 
Q for rolling is ry on the pivot S. The coupling P is put out 
of gear, the roller G pressed forward, and the driving axle A set 
in motion. The coupling P being out of gear, the roller C is 
rotated simply by friction on the material Q, whilst the roller F 
is driven by the axle A. When the material has partly been 
rolled, the forward motion of the roller G is ge ke and the 
coupling P is thrown in gear, whereby the twin wheels D and E 
are actuated. Now both rollers F andG are driven by the axle A. 
Then the roller N is pressed forward against the rim of the disc 
wheel and the material protruding from the conical rollers is 
rolled again. This operation is so often repeated until the 
material is rolled to the form desired. (Accepted May 26, 1897). 


13,322. H. Whitehouse, T. Betts, and J. and S. 
antag thet nag West Bromwich, Stafford. Plan- 
es. [2 Figs.] June 17, 1896.—This invention re- 

lates to improvements in or connected with planing machines, and 
its object is to provide an improved combination and arrange- 
ment of mechanism whereby certain curved or other non-straight 
surfaces may be planed without the usual loss of time consequent 
upon the tool having to traverse an uncutting field. 4 is the fixed 
bed of the machine. 5, 5are the upright sides or frame from 
which the tool-box or boxes 6 are carried in the usual manner. 
7, 7 are the cutting tools. 8 is the curved body whose side edges 
9, 9are to be planed. This body 8 is shown asa sample only, for 
many varying shapes may be similarly dealt with. At a point 
immediately below the cutting point of the tool 7 suitable fixed 
bearings 10, 10 are secured to the upright frames 5, 5 upon which 
are carried the rollers 11, 11. Upon the bed of the machine is 
provided a fulcrum bearing or bearings 12 (preferably one at each 
edge of the bed). Hinged or pivoted gen these bearings is 
further carried a cradle 13, whose forward end 14 is free to rise 


from the table 15. To this cradle is secured the former 16, or in 
some cases, if preferred, the said former may be in one with the said 
The underside edge 17 of this cradle is curved or shaped 


cradle. 









to agree with the curvature of the body to be planed. This cradle 
rests upon, and is Aeon by, and travels upon the roller or 
rollers 11 aforesaid ; hence as the bed 15 of the machine is tra- 
versed, the body 8 to be planed is automatically raised and 
lowered by reason of travelling over the fixed rollers 11, 11 at the 
point of tool contact, so that the said tool thereby follows the 
shape of the said body. This will be seen by the position of the 
pas 4 shown in dotted lines in the figure, where the table 15 is sup- 
posed to have travelled so faron its journey. Where a quantity 
of similar bodies require similar treatment they may be reversely 
duplicated upon the same bed in such a manner that the return or 
idle travel of the one may serve as the forward or cutting stroke 
of the other. For instance, the bed 15 would be about double its 
ordinary length. The upright sides 5,5 would also be arranged 
to carry a second tool-box reversely situated to that shown at 6, 
that is, to face the other end of the machine. Also the bearin 
10 and 12, the rollers 11, and the cradle 13 and former 16 would 
each reversely duplicated upon the other end of the bed 15, so 
that as the bed 15 was travelling back idly from the one tool-box, it 
would be carrying the body at the other end forward under the 
cutting action of the tool or tools at that end of the machine, and 
vice versa. (Accepted May 5, 1897). 








MINING, METALLURGY, AND METAL 
WORKING. 


16,78 mand Co., Limited, 
and H. T. Fellows, Acock’s Green, Worcester. 
Muffies for Annealing Metals, &c. [7 Figs.] July 28, 


1896.—The hood or chamber @ in which the annealing bed or 

is arranged is preferably built of brickwork with a reverberating 
or arched roof a! and conical cover a?, the annealing chamber 
and conical cover ee, each other by a pipe or 
passage b at one side thereof. e bed of the annealing muffle 
consists essentially of a rotary metal pan lined with a pean 
material or used without a lining, in which pan the fuel (igni 

coke or charcoal) for the heating of the muffle or chamber is 
placed. The combustion of the fuel is maintained by a forced 
draught supplied through the hollow stand or shaft d of the pan 
to the central rose jet e of the said pan and by the radiating branch 
pipes f to the other rose jets e2. The rose jets are fixed in the 
pan by providing them with internally screwed stems which 
screw from the inside of the pan upon short vertical screwed 
connecting pipes carried by the radial pipes f. By this means the 
rose jets, when injured or worn, may readily removed and 
replaced by fresh ones. The force of the —— of air supplied 
to the rose jets is regulated by a stop-cock in the air supply 


pipe. The chamber a is provided with a vertical sliding door 


counterbalanced by a weight. The sliding door of the annealing 
Fig. 7. 
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chamber having been raised, the articles to be annealed are placed 
on the ignited fuel in the pan c, the said pan ness slowly turned 
by the band connecting the pulley & with a driving shaft, not 
shown, or the = may be turned by hand. When the whole of 
the articles to be annealed have been placed on the pan ¢, it is 
brought to rest, and the sliding door is closed and the articles are 
kept in the closed chamber until they have been raised to the 
desired annealing temperature. When it is desired to remove 
the articles from the annealing chamber the sliding door is again 
raised, and the articles are transferred from the annealing cham- 
ber to the — chamber J, which is opened and closed by a 
similar counterbalanced sliding door to that employed for open- 
ing and closing the annealing chamber a. The cooling chamber J 
is aay with a rotating table m, worked by a band, for re- 
ceiving the articles transferred from the annealing chamber to 
the cooling chamber. Instead of driving the pan c of the anneal- 
ing chamber and the table m of the cooling chamber by indepen- 
dent driving bands, two pulleys may be arran; on the vertical 
shaft or stand of the cooling table, and the annealing pan be 
driven by an endless band from the second pulley of the coolin; 

table; or this arrangement may be reversed, that is, the table o 
the cooling chamber may be driven by belt gearing from the 
rotating pan of the annealing chamber. (Accepted May 12, 1897). 


18,874. H. St. J. Durnford and H. Wormald, 
Featherstone, Yorks. Apparatus for 
Coal, &c. [2 Figs.) August 26, 1896.—According to this inven- 
tion the screen is a specially = shaker screen, the coal 
being passed on to a top screening plate A by means of ordinary 
tipping wagons and shoot C, all large coal passing over the top 
screen to a further shoot D and then on to a travelling band or 
apron E. Thetop screening plate A can have a mesh suitable for 
middle-sized coal to pass through and along the lower screenin 
plate B onto a transverse travelling belt or apron at F, all small coa’ 
ing through the second screening plate B into a hopper G 
low, and is then passed away along a further transverse belt or 
apron at H. The screens are operated or driven from counter- 
shaft J and belt K to pulley Lon shaft M. Upon the shaft M 














Fig. 2. 


are double webbed cranks N, cennatiins cross-rod O, and guide 
arms P attached by stud R to frame. e screens are attached to 
cross-rod O at one end, and at the other end (furthest away from 
the crank) ay | are suspended by fulcrum arms S and side con- 
necting-rods T anchored on sides of screen. The screens when 
operated are caused to rise as well as move forward when being 
driven by the cranks. This upward and forward movement at 
the same time gently shakes the coal up as well as forward, thus 
effectively screening the coal. The anchorage at outer end of 
screen, being arranged at a less distance from the vertical line, 
gives the same forward movement to screen but a less upward one, 
ay a the coal to slide gently into the shoot. (Accepted May 
, 1897). 
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4181, S. Forter, Newcastle, Pa., U.S.A. Furnace 
Reverse Valves. [3 Figs.) February 16, 1897.—1 is a brick- 
lined valve casing resting in the water seal. 2 is a valve which 
controls the pane of gas or air to said casing. Said casing 1 is 
provided with the ordinary cleaning doors 3. 4 is the bedplate cast- 
ing which acts asa seat for the valve, and is provided with two 
outer water seals 4a, in which the valve casing is sealed and also 
one edge of the valve, and two inner water seals 4b, in which the 
other edge of the valve is sealed. 5 is the valve itself, being any 
suitable shell, preferably cast iron. 6 is the operating lever, 

inned at its lower end to shaft 7, which oscillates in suitable 

earings in the bedplate. Pinned to said shaft 7 and on each 
side of the valve are links 8, slotted at their upper ends to 
receive pins 9, 10, cast integrally with the valve. 11 is a 
countershaft to shaft 7 supported in suitable bearings in 
the bedplate, and like shaft 7 below the water seal. 12 are 





shaft and slotted at their upper ends 


links pinned to said ( € 
to receive pins 13, 14 cast integrally with the valve. 15 is a 
coiled spring pivotally connec with pin 16 on operating lever 
6, and also with pin 17 on bracket 18, secured to shell of valve 
chamber. 19 and 20 are bolts and nuts for tightening the spring. 
21 is a head block which receives pin 17 and through which bolts 
19 pass. As the lever 6 is moved to the left from the ition 
seen in Fig. 1, spring 15 will assist in lifting the valve from its 
water seal, and the valve will be moved laterally to the position 
shown in dotted lines in Fig. 1, dropping into the second water 
seals and reversing the flow of the gas or air. In thesame manner 
the valve will be returned to its original position. The depth of the 
water seal is such that the inevitable warping of the valve or its 
seat will not separate the valve from its seal and no leakage will 
take place. At the same time shafts 7 and 11 are beneath the 
water line, and thus leakage is prevented past the shaft. (Ac- 
cepted May 12, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,925. J. N. Paxman, W. Paxman, and J. C. 
Peache, Colchester, Essex. Expansion and Re- 
versing for Steam and other Fluid Pressure 
Engines. (7 Figs.) July 6, 1896.—This invention relates to an 
improved expansion and reversing gear for steam and other fluid 
engines, and it consists of a gear for giving motion to any ordi- 
nary form of slide valve having a fixed lap, and of a device for 
varying the motion so obtained to produce varying degrees of 
cut-off or for varying the motion so as to cause the engine to run 
in either direction. In this gear the motion for driving the valve is 
derived either from the crank-pin A or from a point b on the con- 
necting-rod B adjacent to the crank-pin as shown. The motion 
so obtained is transmitted to a lever C pivoted to a fixed point D 
on the frame X of the engine, and thence to the slide valve by 
means ofa rod Y. The varying degrees of expansion are obtained 
by varying the direction in which the motion is taken off from 
the crank-pin or connecting-rod. When the motion is taken off 
in a line with the piston-rod of the engine, the valve opens for 
lead only, and by causing the motion to be taken off in a direc- 
tion from one side or the other of this line the engine can be 
caused to run in a forward or backward direction, the valve 
giving steam for a greater portion of the stroke of the piston 
according as the direction in which the motion is taken off forms 
a greater angle with that of the line of the piston-rod, 7.e., until 
an angle of 90 deg. is approached. In the figure the engine is 
shown at half-stroke with the gear set for forward motion, as 
shown by the arrow. The dot-and-dash lines show the gear set 
for backward motion. The variation of the direction in which 











motion is taken off from the crank-pin or connecting-rod is ob- 
tained by connecting the said yey or connecting-rod with 
the valve lever by means of two links E and E! which are pivoted 
together at one end, and have their other ends pivoted to the 
connecting-rod B or to the crank-pin as the case may be and 
to the valve lever C respectively. By guiding the connected 
ends of the links E and E! in a suitable path the motion from the 
crank-pin or the connecting-rod, as the case may be, is taken off 
in any direction. The valve lever C is so placed that at mid- 
travel it is normal or approximately normal to the line of the 
»iston-rod. When, therefore, the connected ends of the links 
E, E! are being guided in a direction in a line with the piston-rod, 
the stroke of the valve lever © and consequently the valve travel 
is at its shortest, and as the direction of the line of motion of the 
connected ends of the links E, E! is made to deviate from the line 
of the piston-rod, the stroke of the valve lever C and the travel of 
the valve is inc because the virtual length of the valve 
lever C is decreased as the line of motion of the connected ends 
of the links E, E! forms an acute angle with the mid-position of 
the lever C. This varying of the length of the travel of the valve is a 
necessary provision when varying degrees of expansion are to 
ffected by an ordinary slide valve with a fixed lap. The con- 
nected ends of the links E, E! are most conveniently guided 
for the purpose of varying the expansion and for reversing the 
engine by means of a radius link F, the rocking point of which is 
connected either to a slide G capable of being fixed at any de- 
sired point on a suitable curved guide H or to a lever on a re- 
versing or expansion shaft. (Accepted May 26, 1897). 
16,011. P. Lormant, hton, Sussex. (G. M. J. 
Schoedlin, Paris.) Rotary uid Motor or Pump. 





2 Figs.) July 20, 1896.—This invention relates to apparatus 


which can be used asa motor driven by fluid under pressure, or 
as a pump for forcing fluid when it is driven by extraneous power. 
Within a casing C two cylinders are arranged to revolve on parallel 
axes A, A connected by external gearing so that they revolve 
with equal velocity in opposite directions, their circumferences 
touching each other in the middle line of the casing. Each cylinder 
has several radial slots in which blades B are fitted to slide, these 
blades having at each end projections engaged in cam grooves G 
formed in the covers of the casing. These grooves are of such 
form that the blades during a large portion of their revolution 





are protruded from the cylinders so that their edges rub against 
the interior of the casing C on its opposite sides, but before reach- 
ing the middle line where the cylinders touch. each other, the 
blades are drawn into the bodies of the cylinders. Fluid under 
pressure admitted by an inlet I at the one side of the casing and 
pressing on the protruded blades causes the cylinders to revolve, 
and is discharged by an outlet O at the other side of the casing, 
the apparatus thus acting as a motor, or, conversely, when the 
poor Ae om are caused to revolve by extraneous power, fluid is drawn 
into the casing at I on the one side and discharged at O on the 
other side, the apparatus then acting asa pump. (Accepted May 
12, 1897). 


825. L. M. G. Peinuany Dellovilie. Paris. Steam 
Generators and Feed-Water Heaters therefor. 
{11 Figs.] January 12, 1897.—1, 2 are the steam generating 
chambers of the boilers; 3, 4 are the chambers of the econo- 
misers, placed above the boilers, there being one economiser for 
each boiler. 5, 6 designate the additional combustion chambers 
interposed between the steam producing chambers 1, 2 and the 
ec i hambers 3, 4; 7, 8 are the i chamb 
placed beside and between or above the boilers. They are within 
compartments situated beside, below, or above the smoke flue 
leading to the chimney. The chamber 7 serves as one common 
economiser for all the boilers at the same side with itself, while 
the chamber 8 is an iser common to the boilers on the 
other side. 9, 10 are smoke flues, forming an additional com- 
bustion chamber between the economisers 3 and 7 and 4 and 8 
respectively. 11 and 12 are smoke flues, next in order to the 
economisers 7 and 8 ; the cleaning of which smoke flues is effected 
ty means of the doors 13 and 14. 16 are smoke flues leading to 
the chimney ; and 16, 17 are the boiler furnaces, having charging 
doors 18 and ash-pit doors 19. The feed water enters each boiler 
front through a pipe 20 which conducts it into the lower 
collector 21 of one of the common economisers, say 7. The water 
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runs through the chambers of such economiser and passes on to 
its upper collector 22, whence it issues through the pipe 23 which 
passes to the right and left. From the pipe 23 the pipes 24 branch 
off, and these conduct the water to the feed-water regulators 25 
of the boilers. In the case of each boiler, the pipe 26 conveys the 
feed water from the self-controlling feed tor 25 to the corre- 
sponding economiser 3; the water traversing the Png of such 
economiser vertically, either in the upward or in the downward 
direction, or horizontally, or both vertically and horizontally in 
alternate succession, and issues through the pipe 27 which con- 
ducts it to the feeding injector 28 placed upon the purifying 
collector 29, through which injector the water enters the boiler 
proper. If the vertical space available be insufficient to admit 
more than one of the economisers 3 and 4 to be situated on either 
side, one only is used, woman the one that is nearest to the 
smoke flue—the gases from the terminal boilers being brought 
down below the economiser which is retained, say 3. is 
economiser 3, moreover, will in that case receive, through the 
pipe 23 direct, the water which is leaving the economiser 7 ; and 





the fae 24 will then conduct the water from the economiser 3 to 
the feed-water regulators of the boilers placed on the same side 


as this economiser ; the pipes 26 will be dispensed with, while the 
pipes 27 will lead from the feed regulators to the injectors direct. 
In these figures the barbed arrows indicate the course of the 
combustion gases, and the barbless or plain arrows indicate 
the direction in which the feed water circulates. (Accepted 
May 26, 1897.) 
16,521. A. F. Yarrow, London. sepentes for 
ting the Feed to Steam Boilers. [1 Fig.| 
July 25, 1896.—It has been p) to supply the donkey en- 
gine employed for working the feed pump of a steam boiler with 
steam from a pipe, the inlet to which inside the boiler is situated 
between the lowest and the highest water level, so that, when the 
water attains too great a height, water instead of steam passes to 
the donkey engine, retarding or arresting it, thereby lessening or 
stopping the feed supply, and at the same time running off super- 
fluous water from the boiler. This invention relates to an im- 
provement in this apparatus to provide for the adjustment and 
effective action of a f tor of this kind. The pipe A 
which supplies the donkey engine is jointed in such a way that by 
means of a lever B having its axis passing through a stuffing-box 
its inlet mouth a can be raised or lowered according as the level 
of the water in the boiler is desired to be higher or lower. In the 























boiler under the mouth of the pipe A there is fixed a perforated 
metal vessel C which may be, as shown, a cone fixed with its 
small end downwards imme: to some depth in the water. This 
vessel serves as a shield, protecting the steam inlet a@.from the 
amor effects of ebullitions, whilst the comparatively still sur- 
ace of the water within the vessel maintains the average level 
of the water in the boiler. The vessel having perforations in its 
lower part by which the water level inside is made to correspond 
with the average level outside of it, may be almost entirely closed 
at the top, admitting only the end of the steam pipe, with suffi- 
cient annular space around it for the passage of steam to the 
ipe. The lever B may be adjusted by a screw D which holds it 
in ition. Eis the valve on the pipe which feeds the boiler, 
and F is the valve on the steam pipe which supplies the donkey 


engine. (Accepted May 26, 1897.) 
VEHICLES. 
13,506. E. H. Bailey, London. Vans or Tenders 
for the Conveyance of Fire Escapes, Men, Hose, 


and other Articles of Fire Brigade uipment, 
(3 Figs.] June 18, 1896.—According to this ole the van or 
tender A is constructed so as to form a combined fire-escape van 
and hose tender carried on two pairs of wheels B and C. It is 
formed with a platform D at the rear end, preferably raised only 
a short distance above the ground. This platform Db is provided 
with two sides E, but is open at the back ; and to the rear of this 

latform are hinged, one on each side, tail-pieces F which can be 
owered so that their outer ends rest on the ground, as shown by 
dotted lines in Fig. 1, and they form inclined planes up which 
the fire-escape G can be run on its own road wheels H in order to 
be deposi upon and carried by the van or tender. The tail- 
pieces F are connected by chains, wire ropes, or cords F! to a 
winch drum I, the axis of which rotates in bearings I! fixed on the 
sides E of tender. This winchdrum I carries a spurwheel K, with 
which gears a pinion L on a countershaft M rotating in bearings 
M! fixed to the tender. Rotary motion can be imparted to the 
winch drum I by means of crank handles such as N applied to 
the ends of the countershaft M. A ratchet wheel O and pawl P 
waa the winch gear from turning backwards, in the usual way. 
The cords F! are provided at Q with hooks, which can be hooked 
into eyes on the axle S of the fire-escape. When it is desired 
to place the fire-escape G on the tender in the ition shown, it 
is run on its own road wheels H to the foot of the tail-pieces F 














which have been previously lowered into the position shown by 
dotted lines, and the front end of the ladders of the escape is 
lowered so as to rest on the rollers T of the gallows T’. The 
hooks Q on the cords F! are then hooked into the eyes on the 
axle S of the escape, and the winch gear is set in motion; the 
cords F! are wound on to the winch drum I, and the escape is 
drawn forward, so that its wheels H roll up the tail-pieces F, and 
take the position shown on the parts D! of the platform D (which 
rts extend laterally beyond the sides E), so as to stand between 
he sides E and the rear road wheels C of the tender. But as the 
wheels H of the escape ascend on the tail-pieces F, the parts of 
the cords F! between the hooks Q and the points of attachment 
to the pret F become taut, and as the upward movement 
of the wheels H continues, the tail-pieces F are turned up on their 
hinges after them, so that by the time the wheels H have reached 
the position shown in the drawings, the tail-pieces have been 
raised into the position shown in full lines in Fig. 1, soas to hold 
the fire-escape in position on the tender. When it is desired to 
remove the fire-escape from the tender, the pawl P is released 
from the ratchet wheel O, and the drum I is turned backwards, 
the cords F? are slackened out, the tail-pieces F are lowered and 
turn on their hinges until they again take the position shown in 
dotted lines, and the wheels H descend on them until they again 
reach the ground, when the hooks Q can be unhooked from the 
eyes, and the escape is then free to be moved away on its own 
wheels as may be required. (Accepted May 26, 1897.) 
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MACHINE-MOULDED WHEELS. 
No, XIT. 
By JoserH Horner. 

Rives of teeth having no arms are moulded by 
machine, and are made either with or without the 
aid of cores. These rings are used to a consider- 
able extent, and their sectional forms vary widely. 
The most common examples of this class of gear 
occur in the heavier wheels used for main driving 
purposes, in which the teeth are cast separately 
from the central arms, boss, &c., and bolted to the 
latter subsequently. In this way the shrinkage 
stresses are minimised, the teeth are sounder, the 
rings stronger, the wheels more truly circular, and 
renewals in case of wear and of broken teeth are 
more readily and cheaply effected. The increasing 
use of steel has rendered more than ever necessary 
this method of building up in preference to casting 
solid, because the shrinkages in steel are so exces- 
sive that arms pull the rims cast with them inwards 
to the extent of } in. or 3 in., or more out of 
circular. Rings of teeth are also used for driving 
large hoisting drums, the rims being keyed upon 
the drums direct instead of upon their shafts, so 
relieving the latter of unnecessary strain. Rings 
are used, too, for many general purposes, being 
bolted by means of continuous flanges, or by means 
of brackets, &c., to plane faces of work adjacent. 
Rings are likewise employed for the curbs or wheel 
races of cranes. With afew exceptions only, which 
occur in the lightest cranes, these rings are em- 
ployed for slewing or revolving the jib and entire 
superstructure around a pivot fixed in the base or 
truck. They are subject to severe stresses when 
starting and stopping the rotation of a loaded crane, 
and it is frequently necessary to make them in cast 
steel. The largest rings are made in segments, both 
for main driving gears and for crane races. When 
practicable it is, as a rule, desirable to mould such 
ring segments entire, and part them off either by 
splitting in the mould or subsequently in the 
machine shop. Often, however, the segments must 
be cast separately. In either case such work can 
be done by the moulding machine up to about 
25 ft. in diameter, though the question of economy 
and accuracy have to be considered in deciding 
what course shall be adopted in each particular 
instance. 

The teeth of such rings being subject to excessive 
strain due to the severe leverage exercised upon 
them, and to the high speeds and shocks to which 
they are subjected, must, therefore, be strong. The 
use of the odontograph scale imparts a strong and 
accurate form to all teeth of gears of large diameter. 
But, in using it, the point to remember is the 
difference due to the teeth being situated either 
internally or externally—a difference which must 
be borne in mind when striking out the tooth 
forms. When striking out internal teeth by means 
of this scale, the slant edges and the tables of 
centres are used in the reverse way from that 
employed for external spur gears. That is, the 
tooth faces in an internal ring of teeth correspond 
precisely with the flanks of the teeth on an external 
ring, and the flanks on the internal with the faces 
on an external ring. The internal teeth, therefore, 
will be spreading more at the flanks, as seen in 
Fig. 160, than the external (Fig. 161). If, how- 
ever, they are struck with the odontograph scale 
before mentioned in Article VII., page 563, they 
will always be of the strong form shown in Fig. 160. 

When rings of spurwheel teeth are cast to be 
bolted, or otherwise secured to arms, the interiors 
of the rings vary widely in their shapes. In most 
cases the interiors would be made with segmental 
cores in preference to striking them with a board. 
The latter method is only suitable when the interior 
face is somewhat plain, and not deep, which seldom 
happens. There are generally facings, brackets, 
projecting lugs, and wedge-shaped recesses cast at 
regular intervals for the attachment of the arms or 
intermediate rings, and these can be more readily 
formed by cores than by bedding pattern parts in. 
Any shapes can be formed accurately by means of 
cores ; but to bed any except the simplest pattern 
parts in is not a reliable method. Thus, if a ring 
of teeth is wanted, and neglecting such details as 
recesses, or projecting lugs, and brackets; then 
Fig. 147 illustrates the general method adopted in 
forming the interior. The cores A, A are made of 
such lengths as happen to be most suitable. If the 
interior of the ring is plain, or nearly so, then 
short cores would be used. If otherwise, then the 
vores are made of certain aliquot portions of the 


circle, to suit the positions of the recesses or pro- 
jections cast within it. 

The reason for using cores, asa rule, in preference 
to striking up, lies not merely in the greater facility 
which they afford, by saving the multiplication of 
pattern parts, but also in the difficulty of striking ; 
or of ramming a deep narrow pattern block. Look- 
ing at Fig. 147, the width of the space B between 
the roots of the teeth and the interior of the toothed 
ring is so narrow relatively to the depth of the 
wheel, that its formation either by striking up or 
by ramming is not conducive to accuracy. If, first, 
the tooth-block being suitably curved, is cut to the 
width B, it is not sufticiently rigid depthwise, and 
will be surely rammed out of the perpendicular to 
a greater or less extent. If, secondly, the teeth 
are rammed first with a block of normal width, 
then a swept block of width B can be inserted 
against the teeth, and sand rammed against its back 
to form the face a. But the withdrawal of the 
block is apt to scrape it roughly against the teeth 
rammed ; and if, further, there are supplementary 
pieces to be bedded in behind it, then it is not 
easy to insure such accuracy as is possible with 
cores. If, thirdly, the face a is struck first witfi a 
board, then the block, cut as mentioned in the 
first case above, will bear against that face during 
the ramming of the teeth, and will be kept there- 
by in its perpendicular position, and can be with- 
drawn without damage to the teeth. This, there- 
fore, is the best plan to adopt when cores are not 
used. But when the edge a is struck with a board, 
something more is wanted. The perpendicular 
wall of sand does not cohere sufliciently, but 
crumbles away from the board, and it becomes 
necessary to go over it along the top edge and a 
little way below with the fingers, and with a small 
rammer, consolidating it against a sweep cut to the 
curvature of the face a. All these details take up 
time, and will often cost more than cores, and, as 
arule, will not produce so clean and good a job. 

If the section of the rim is such that internal 
stiffening ribs are required, indicated by the dotted 
circle b, then with a deep wheel, cores must be 
used, if for no other reason than because the 
lower ribs could not be withdrawn from underneath 
the mould into the space B. 

When the central cores of wheels are of excep- 
tionally large diameter, as in the case of wheels 
keyed directly upon lifting drums, then also the 
cores are usually made in short segments laid round 
to a circle marked upon the sand bed, Fig. 148. In 
this figure A A are arm or lightening cores, and 
BB are the cores for the central hole. In both 
Figs. 147 and 148 the interior or open space C 
within the cores is rammed with sand, which with 
the pressure of the cope maintains them in posi- 
tion without aid from core prints. 

Obviously, the teeth in Fig. 148 being rammed 
from a block of normal width before the insertion 
of the cores, there is no difference at all in the 
methods and details adopted in the formation of 
the teeth than those of any ordinary spurwheel, but 
only in respect of the difference due to the presence 
or absence of arms. But wheel rings made in 
this way are often of considerable depth, those of 
16 in. to 18 in. or 20 in. in depth being frequent. 
Tooth-blocks of such exceptional depth are some- 
times liable to become rammed backwards out of 
the perpendicular, so that an undesirable taper is 
imparted to the mould and casting. The reason is, 
that the depth of the block being perhaps three or 
four times greater than that of the machine carrier, 
the wood yields before the rammed sand. When, 
therefore, blocks of, say, from 12 in. to 16 in. in 
depth of face are required, two precautions must 
be taken. One is to make them above the average 
breadth, measured from teeth to back, and the 
other to see that they are made to bed perfectly 
down upon the sand bed of the mould. Or, a sup- 
plementary flange piece is screwed behind the block 
at the bottom, to take a broad bearing on the 
bed. The horizontal or vertical accuracy of a 
spur tooth block on the machine carrier can 
always be tested with a spirit level. The carrier 
may generally be assumed to be true. But tooth- 
blocks being made in wood are liable to go out of 
truth, hence the necessity for testing them, and if 
need be, adjusting them previous to moulding the 
teeth. The spirit level is laid along and across the 
top face of the block, and then up the tooth points, 
using a level with a bulb at the end. Then a 
shaving or two is planed off the top and back of the 
block where necessary, or slips of paper are inserted 








as packings. The deeper the wheel the greater 





should be the precautions taken to test by levelling 
before ramming the teeth, and to see during ram- 
ming the tooth-block does not become shifted. 

It follows from the foregoing that there are two 
classes of tooth-blocks used for the formation of 
toothed rings; those, namely, which differ in no 
wise from ordinary spurwheel blocks, the sole 
function of which is the formation of the teeth ; 
and those which fulfil this function, and also that 
of the formation of the other section of the ring, 
internal or external as the case may be. The latter 
may engage our attention in the remainder of this 
article, and in the article to follow. The rings in 
question are of various sections, and occur ina large 
range of sizes. 

The principal sectional forms of these rings are 
shown in Figs. 149 to 153. 149 to 151 are 
rings with the teeth set internally ; Figs. 152 and 
153 are rings with the teeth set externally. In 
each the sectional form differs from the others. 
The sections of some of the tooth-blocks for these 
rings are illustrated in Figs. 154 to 156; and the 
shapes of the striking boards which correspond with 
these blocks in Figs. 157 and 159. The ring 
casting sections are all shown as when placed in 
position, the pattern blocks as they are moulded. 
Fig. 154 is a section through the block for the 
internal ring, Fig. 149; Fig. 157 is its striking 
board. Fig. 155 is the block for the external ring, 
Fig. 152, and Fig. 158 is its striking board. 
Fig. 156 is the block for the ring, Fig. 151, and 
Fig. 159 is its striking board. In the main, the 
block and board for Fig. 150 would be nearl 
identical with Figs. 154 and 157; and the block 
and board for Fig. 153 with Figs. 155 and 158. 
But a slight difference, due to the difference in the 
shapes of the bolting faces, would have to be made 
in the manner to be noted presently. 

Excepting for the distinction due to section, 
there is no difference in the methods of moulding 
adopted in either of the foregoing cases. On each 
of these boards, Figs. 157 to 159, the sectional out- 
lines of the rings are drawn in order to render 
the relations of the striking edges of the boards 
thereto apparent. Comparing the castings, Figs. 
149, 151, and 152 with the corresponding boards, 
Figs. 157 to 159, it is seen that the joints between 
the top and bottom of the mould occur along the 
planes a, corresponding with the tops of the teeth, 
and the planes b, corresponding with the extreme 
plane faces of the block. The blocks, Figs. 154 
to 156, are cut similarly. The shouldered turned 
check seen on each casting does not appear on the 
pattern block, where it would be of no use, but it 
is struck round wholly by that edge of the board 
a! b!, which strikes the cope or top ; whether done 
directly or indirectly. For these rings may be 
made either wholly in flasks, or in the floor; in 
the latter case being covered with a top part only. 
The first method is well adapted to the smaller 
rings, the second to the larger. In Fig. 157 the 
board is cut for striking a mould by the second 
method, and the dotted lines B indicate how it 
would have to be cut for moulding by the first 
method. In Fig. 158 the board is cut for mould- 


ing by the first method, striking the cope direct, 


and the dotted lines B show how it should be cut 
for the reverse method of moulding. Fig. 159 is 
cut similarly to Fig. 155. The choice of either 
method depends entirely upon the size of the ma- 
chine and upon flasks available, and there is no 
need to repeat what has been already said in pre- 
vious papers on the details of these operations. In 
the next article I will illustrate a complete mould 
of a ring, and go through the process in some detail. 
In this, a few remarks relative to the rings of the 
sections shown only need be offered. 

Taking the boards, Figs. 157 and 158, and sup- 
posing the cope to have been prepared from the 
edges a1, b!, then Figs. 160 and 161 represent a 
section of the lower portion of the mould for the 
rings Figs. 149 and 152 respectively. The board, 
Fig. 157, has been used to strike the annular recess 
A in Fig. 160, together with the joint faces; the 
tooth-block, Fig. 154, seen at B, has been used to 
ram several teeth C, and is set in readiness for the 
ramming of a tooth in the space F. The board, 
Fig. 158, has been used to strike the recess A in 
Fig. 161, and the tooth-block, Fig. 155, seen at B, 
has been used to ram several teeth C, and is set in 
readiness for the ramming of two teeth in the space 
F. The function of the block D, Figs. 160 and 161, 
is simply, as previously explained, to prevent the 
falling down of the sand on that side during the 





ramming of the tooth. In Fig. 161 a three-toothed 
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block is shown, alternatively to one with two teeth, | 
the former being used probably nearly as exten-| 


sively as the latter. Two tooth spaces being 
rammed at one time, the block has to be removed 
only one-half the usual number of times. 


The block B is of necessity carried with a rect-| out slop or sag. 
angular piece of packing f, seen also in Figs. 154) 
to 156. The necessity lies in the fact that neither that a rebate is cut along the front edge at c, seen 
also in Figs. 160 and 161. This does not appear very liable to become warped out of perpendicular 


| in the casting, and its only object is to leave a slight in consequence of the weakness of the cross grain 
horizontal plane continuous with the top faces of at d, Fig. 155. A stiff job cannot be made of this, 
the teeth, to guide the moulder’s trowel in sleeking | but rigidity will be favoured by making at least 


the back nor the front of the actual block are of a 

form available for the attachment of the carrier. 
The idea would occur that when the sectional 

form of the back of a ring is formed by striking 




















boards that it would be unnecessary to cut the 
back of the tooth-block to that section. The ad- 
vantage, however, is this—that the back of the 
block exerts a slight pressure over the mould on 
being thrust down to its bedding by the handwheel 
of the vertical slide of the machine. The pressure 
just suffices to consolidate the surface of the sand, 
which has been left slightly roughened from 
the scraping of the board, and diminishes the 
amount of sleeking with a trowel subsequently 
done. But besides this, it is generally necessary, 
in the case of the perpendicular mould faces, to 
consolidate the sand there by a slight amount of 
ramming subsequently to the striking, using the 
back of the block itself or else a separate sweep for 
the purpose. If that is done, it is as well to give 
a slight clearance to the block. Not, of course, on 
the bottom or horizontal faces, but only next the 





scrape the mould during its descent. But since a| times cast across at intervals, Fig. 153. Then the 


moderate quantity of taper is usually imparted to | strips are prepared singly and bedded in. Fig. 163 
the backs of the blocks, clearance is not necessarily shows a portion of a mould having such strips, 


deep perpendicular ones. The block will not then | circular check or facings, chipping strips are some- 


provided if the machine itself is in good order with- | measured into place at correct radius and distances 


| apart. 
In the blocks Figs. 154 to 156 it will be noted; When the blocks for curb rings are made of the 
sections shown in Figs. 154 and 155, the block is 
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the top faces of the mould. Should the mould not | half the thickness of the top web to cross grain 

be quite level along the top faces of the teeth, the | with the lower half, as shown in Fig. 154. 

latter run a risk of being crushed by the cope. The relations of the casting Fig. 151, the block 
In Figs. 160 and 161, brackets are shown at E, E. | Fig. 156, and the board Fig. 159, are clear. The 

These are the brackets A seen in Figs. 149 to 153, | perpendicular outer edge in this case has to be con- 

used to stiffen the angular section. They are pre-|solidated by ramming subsequently to striking, 

pared singly and moulded by bedding in under the | otherwise the casting would be lumpy. 

striking board, before the teeth are rammed. | 


Fig. 162 shows a portion of the lower mould as ‘ r 
it appears when struck round with the beard | Se IN 


Fig. 157, and with brackets E, E, E, E bedded in| 
| By C. 8S. Du Ricue Pretrer, M.A., Ph.D., A.M. 


by measurement. 
When rings have two circular facings, as in Inst. C.E., M. Inst. E.E. 


Fig. 150, the form is imparted entirely by the top| Tur Japanese Government, which pays great 
edge of the striking board, the edge 6', Fig. 157, | attention to the lighting of its coasts, not long ago 
being cut to the section required. /commissioned Messrs. Sautter, Harlé, and Co., of 

A variation which frequently occurs in the case Paris, to supply the optical apparatus for a new 
of rings is that, instead of being fitted with a turned | lighthouse erected in the recently acquired Island 
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LIGHTHOUSE ILLUMINATION IN JAPAN. 


“VV 
i 





of Formosa. 
telligence, the Japanese lighthouse authorities 
resolved to adopt the lightning flash (Feux- 

clairs) system, which, as is well known, constitutes 
Ade of the achievements of the French Lighthouse 
- Fee iene under its present Director-General, 
Fy, ourdelles ; and has proved so successful on the 

rench coasts that it is fast supplanting all the 


older lights, whether the illuminant be electricity, | 


ee gas, or mineral oil. 
t is not necessary to enlarge upon the principle 





With characteristic foresight and in- | 








TTT 


al 


of the lightning flash sys- 
tem here, since the writer 
dealt exhaustively with 
that subject in ENGINEER- 
ING, 1893, vol. lvi., No. 
1487 et seq. (‘‘ The Elec- 
tric Lighthouse of Cape 
de la Héve”), as well as 
in 1896, vol. Ixi., No. 
1583, et seq. (‘‘Coast and 
Lighthouse Ilumination 
in France”). Suftice it, 
therefore, to state briefly 
the salient features of 
the new Japanese light, 
which is installed in 
one of those high iron 
towers, not unlike that 
of Roches Douvres light- 
house in the Channel, 
illustrated in ENGINEER- 
ING, 1896, vol. lxi., No. 
1588. These towers are 
erected on the Japanese 
coasts in a remarkable 
manner, namely, without 
cranes or lifting machi- 
nery of any kind, but 
simply by bamboo scaf- 
folding and inclined 
planes. The engraving, 
Fig. 1, shows one of these 
towers in course of con- 
struction. 

The optical apparatus of the Formosa light is of 
first order, 7.e., 920 millimetres or 36.2 in. in focal 
length, the illuminant being petroleum, having the 
specific gravity of 0.8, and its flashing point at 
35 deg. Cent. The lamp is a six-wick burner, 
having a luminous intensity of about 500 standard 
candles, and consuming about 1.35 kilogrammes 


'(3 lb.) of mineral oil per hour, or 5.4 tons per 


annum of 4000 lighting hours. 
The apparatus, whose height is 2.93 metres or 
9.6 feet, is shown in the illustration, Fig. 2. It is 








Fia. 1. 


composed of three panels, and a spherical reflector in 
place of the fourth panel, each panel being composed 
of nine dioptric and 27 catadioptric elements, and 
embracing each an angle of 72 deg. The light dif- 
fused in theremaining angle of 144deg. is collected by 
the reflector, and thence thrown back on the panels. 

In accordance with the fundamental principle of 
the lightning flash system, the duration of the 
flashes emitted by the apparatus is only one-tenth 
of a second, that is, the time strictly necessary for 
a complete impression on the retina of the observer. 
The flashes are emitted at the rate of one group of 
three flashes in each complete revolution of the 
apparatus, the interval or eclipse between two 
consecutive flashes being two seconds, and that 
between two consecutive groups, corresponding to 
the ‘‘dead” angle of 144 deg., being six seconds. 
To give this characteristic, the apparatus has to 
perform one complete revolution in the short space 
of 2+ 2+6=10seconds, whereas first-order apparatus 
of the older type requires in some cases as much 
as 1.6 minutes, or ten times more. 

So great a rotary speed as 10 seconds per revolu- 
tion can, of course, only be obtained by means of 
the other essential principle of the lightning 
flash system, namely by the apparatus rotating, 
not on the antiquated travelling carriage with 
conical or spherical rollers, which would cause ex- 
cessive friction, but by means of a floating drum 
which carries the table and panels of the apparatus, 
and is plunged in a mercury bath, the energy 
pc by the friction of the liquid surface being 
practically nil. The tank containing the mercury 
is supported by a hollow iron column, and the 
apparatus is centred on a pivot placed near the 
centre of gravity. By this mode of suspension, 
which is that generally applied by Messrs. Sautter, 
Harlé, and Co. in all their lightning flash apparatus, 
the friction of the shaft on its bearings is entirely 
done away with, the actual friction being reduced 
to that of the pivot in its socket at the upper end, 
while the friction of the centering rollers on the 
rolling surface of the vertical column is nil when the 
apparatus is adjusted in a state of equilibrium. A 





further advantage of this mode of suspension is the 
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ease with which the parts subjected to friction can 
be inspected; whereas in the case of a shaft revolv- 
ing in bearings, inspection is necessarily much more 
troublesome. 

The system of the apparatus rotating by means 
of a floating drum in a mercury bath .admits 
further of governing the rotary speed by means of 
clockwork with counterpoise, instead of using 
more powerful but less suitable motors. 

The photometrically tested intensity of the flashes 
of the Formosa first-order lightning flash oil light, is 
equal to 154,000 standard candles, the luminous 
range being as much as 70 miles in clear, 32 in 
average, and 14 miles in hazy weather. The range 
of 70 miles exceeds, of course, considerably the geo- 
graphical range or direct visibility of the light, and 
applies, therefore, only to the glare or ‘‘ sky illu- 
mination” produced by the flashes, and visible 
beyond the horizon. The luminous range in hazy 
weather refers to a state of the atmosphere in 
which, in Japanese waters, the unit test light of 
one-tenth of a standard candle (yj of a bec 
carcel) is visible at a distance of three nautical 
miles, which practically corresponds to ‘‘hazy 
weather” in the Bay of Biscay, the atmospheric 
conditions of the two seas being, therefore, similar.* 
Indeed, the Formosa light is not unlike that of 
Hourtin (between the mouth of the Gironde and 
Biarritz), which is also a first-order lightning flash 
universal oil light, and gives, at intervals of five 
seconds, single flashes of 190,000 candle-power, 
one-tenth of a second in duration, the apparatus 
being composed of four complete panels without a 
reflector. (Vide ENGINEERING, 1896, vol. lxi., 
pages 802 and 803.) 

A first-order apparatus of the old type, with slow 
rotation and long-duration flashes, is composed of 
no less than 16 panels instead of three or four, and 
while burning the same amount of petroleum, the 
luminous power of its flashes is only 32,000 candles 
as against 154,000 and 190,000, viz., five and six 
times less. The lightning flash system has, there- 
fore, made it possible to reduce the number of 
panels to one-fifth of that of the old type, and to 
give, at the same time, a five and six fold intensity 
of beam. 

Equally conspicuous is the advantage of a first- 
order lightning flash light like that of Formosa or 
Hourtin, or even of a third-order light of the same 
system like that of Porquerolles (Riviera) over 
hyper-radiant apparatus, e.g., that of Cape d’Antifer 
(between Fécamp and Havre), described and illus- 
trated in ENGINEERING, 1896, vol. lxi., page 802, 
or that of Skroo (Fair Isle). These lights compare 
as follows : 











ve ey Focal | a Cost of 

seieetas Dower. Apparatus. 
= eee oe 

mm. j|candles fr. & 

Skroo .. .. Hyper-radiant..| 1330 | 72,000 

Antifert - ” a 1330 |160,000* 94,000 | 3760 
Hourtint .. Lightning flash 920 /|190,000 40,000 | 1600 
Formosa : ” ee | 920 |154,000 | 40,000 | 1600 
Porquerollest ee i 590 | 72,000 25,000 | 1000 





* Four-wick burner. 

+ Constructed by Messrs. Barbier and Bénard, Paris. 

It is seen that the lightning flash apparatus of 
Hourtin and Formosa has a luminous power equal 
to that of the Antifer hyper-radiant which cost 
more than double as much ; and, further, that even 
the third-order lightning flash apparatus of Por- 
querolles has a luminous power equal to the hyper- 
radiant apparatus of Skroo (Fair Isle), although the 
cost of the latter was probably four times that of 
the former. 

The weight of the Formosa apparatus is as 
follows : 


Tons 
Revolving parts, viz., panels, table re- 
flector, floating drum and pivot = 2.8 
Fixed parts, viz., mercury tank, sup- 
ports, clockwork, &c. __... ts ae 3.3 
Mercury sas sea ie 0.23 
Total aa a . ne 


The total cost of the apparatus, including all ac- 
vessories and lamps, was 47,000 francs or 1680I. 

From the comparisons made above, it is abun- 
dantly clear that in giving preference to the light- 
ning flash system, the Japanese lighthouse autho 
rities took a step in the right direction. They are 





* The tested visibility of the unit li ht in hazy weather 
is, in the Channel, in the Bay of Biscay, and in the 
Mediterranean respectively, 2.45, 2.56, and 3.60 nautical 
miles, 





indeed, to be congratulated upon having decided to 
adopt, for the atmospheric conditions of their coasts, 
that scientifically beautiful, mechanically perfect, 
and remarkably economical system of which the 
French coasts already possess so many brilliant and 
monumental examples in the optical apparatus sup- 
plied by Messrs. Sautter, Harlé, and Co. for the 
most powerful electric lights in existence, emitting 
short - duration (4 of a second) flashes up to 
25,000,000 and even 38,000,000 candle-power. 








THE ALMA TUBE WORKS. 

Tue Institution of Mechanical Engineers is, as 
stated on another page, this week holding its annual 
summer meeting in Birmingham, the city of its 
birth. Among other excursions is one to the 
great leather mart of Walsall, where, however, 
other industries than those connected with tanning 
and horse furniture find a home. One of these is 
the making of iron and steel tubes, the firm of 
John Russell and Co., Limited, having their works 
on the outskirts of the town. This firm is the 
outgrowth or extension of a thoroughly Midland 
business, the Alma Tube Works at Walsall, with 
which we are now more particularly interested, 
being but one of the company’s establishments. 
They own the Belmont Chandelier Works at Bir- 
mingham, where a typical local manufactory is 
carried on, including, in addition to chandeliers, 
the production of brass fittings for gas, water, and 
steam, brackets, hall lamps, and many other brass 
articles. They have also tube works at Wednes- 
bury, but the principal iron and steel working 
establishment is that at Walsall, which was on the 
programme of the meeting for visiting yesterday. 

At the Alma Tube Works and the Cyclops Iron 
Works, which adjoin them, and which are both the 
property of Messrs. John Russell and Co., the 
whole process of making iron tubes is carried on 
ab ovo; that is to say, iron ore is brought in at one 
end of the combined establishment, and finished 
tubes are taken out at the other end. In the iron 
works there are two blast-furnaces for smelting ore 
into pig; and there are puddling furnaces, steam 
hammers, and rolling mills for converting the pig 
into strips for tubes, besides making bar iron or 
merchant iron. The iron works are chiefly intended 
for supplying the company’s own wants, but a fair 
amount of the product is sold. The output of strip 
iron is 400 tons per week. The number of puddling 
furnaces is 32, and there are three steam hammers. 
There are three pairs of rolls for rolling puddle 
bars, and on the other side there is a 9-in. and a 
16-in. mill, both three-high. The larger rolls pro- 
duce strip iron from 4? in. up to 15} in. wide. The 
furnaces for the 16-in. rolls are of the new Siemens 
principle of mill heating furnace. The distinguish- 
ing feature is that the producer and the furnace 
are in one. The advantage is that the gas is not 
cooled down after itis made. The air, therefore, 
only requires to be passed through the regene- 
rator to be heated, and a considerable saving is 
thus secured. This form of furnace has been 
found to work very satisfactorily, and another is 
about to be put up. We did not notice any other 
feature in the iron works that needs special de- 
scription. 

The tube works contain a modern plant for the 
production of steel solid-drawn tubes, andalso for the 
manufacture of lap and butt welded tubes, as well 
as iron fittings, elbows, tees, crosses, and other 
fittings and connections. The chief development 
of late has been in the direction of making solid- 
drawn steel tubes of large diameter for Belleville 
boilers and very light steel tubes for cycles. The 
Belleville boiler tubes are made up to 4$ in. in 
diameter, which is a good size for a solid-drawn 
tube, and necessitates a powerful plant. A large 
number of tubes are also being made for the econo- 
misers which are tobe fitted to Belleville boilers, but 
these tubes are of more moderate dimensions, being 
only 2} in. in}diameter. Tubes are also made for 
the smaller or express type of water-tube boiler. 
All tubes made for water-tube boilers, both large 
and small, are solid drawn, and it is needless to state 
that they are of very mild steel of high and uniform 
quality, for no other material would stand the 
punishment that the metal has to undergo in being 
drawn down. The fact that a tube is solid drawn is, 
in itself, a guarantee that it is made of good mild 
steel, but beyond this even there are degrees, as 
the tubes have to be drawn down so thin, in order 
to save weight for express boilers, that what might 
be called average good material is often not sufficient, 





and what would almost appear superfine precau- 
tions are resorted to, The Government require- 
ments are very stringent in this work, and the 
inspection is very severe. As we are describing the 
manufacture of tubes, it will not be out of place to 
give an abstract of a specimen specification for solid- 
drawn plain steel tubes : 


The tubes are to be solid drawn, finished cold, so as to 
remove all traces of the hot process, and leave perfectly 
smooth surfaces inside and outside, and they are to be 
carefully annealed throughout after manufacture, and 
before leaving the tubemaker’s works. They are to be 
perfectly straight, smooth, cylindrical, of uniform 
sectional thickness, and of equal diameter throughout, 
and free from any scale, longitudinal seaming, grooving, 
or poryey, either internally or externally, and they 
are not to oiled, varnished, or painted, and must 
further admit of being machined and screwed as required. 
The tubes are to be made from acid or basic open-hearth 
steel which is to stand the following test, to carried 
out on the premises of the tubemakers : 


Ultimate Tensile Strength. 


Not exceeding Not less than — in 


in. 
24 tons. 21 tons. 33 per cent. 
Annealed pieces cut from 
the forging from which 
the tubes are to be 
made. 


The material from which the tubes have been made 
must stand the following tests, by the examining 
officers : 

Not exceeding Not less than nie sa 
26 tons, = 27 per cent. 
Annealed pieces cut from ) 
the tubes. 


Strips cut from the tubes, flattened, heated to a blood 
heat, and = into water 82 deg. Fahr. temperature 
are to be capable of being doubled over a radius of 4 in. 
— — A 

ieces 2 in. long cut from the tubes are to be capable, 
when cold, of being hammered down endwise wntil therr 
length is reduced to 1 in. without fracture. Tubes under 
5, in. thick are to be capable of being flattened by hammer- 
ing when cold at any part without Reser until the sides 
are close together ; and tubes ;'; in. thick and over until 
the sides are brought to a distance apart of twice the thick- 
ness of the material. The ends of tubes under ;*,in. thick 
are to admit of being expanded cold by a three-roller ex- 
pander, worked in a series of three tube holes to an in- 
crease of diameter of 125 per cent., and hot by a solid 
drift to an increase of diameter of 20 per cent. Tubes 
is in. thick and over are to admit of being expanded hot 
and cold to half the increases of diameter required for 
tubes under ;%; in. thick. The above tests are to be 
applied to 2 percent. of the tubes (which are included in 
the number ordered) to be selected by the examining 
officers after galvanising, and these tubes are to be com- 
pletely destroyed for the purposes of these tests. The 
tubes for this purpose are to arranged in parcels of 
100, and all rejected tubes are to be marked by the ex- 
amining officers, so that they may be capable of identi- 
fication. The failure of the tubes selected will reject the 

arcel of 100 from which they were taken, all the 100 
being so marked, Each tube must stand a test by water 
internally of 1500 lb. per square inch without the 
— indication of weeping. 

The failure of a large proportion of tubes selected to 
stand any of the above specified tests in a satisfactory 
manner will render the whole of any delivery liable to 
rejection. . 

All tubes rejected as above by the examining officers are 
to be replaced free of charge by the tube makers. The 
limit of variation of weight of each tube which will be 
allowed is 74 per cent. above the weight calculated from 
the dimensions given, allowing 480 ib. per cubic foot of 
metal. All tubes is! this limit, or less than the 
specified thickness, will be liable to rejection. All tubes 
which are less than, or more than, 1 per cent. larger 
than the specified external diameter will be rejected. 

In order to meet these severe requirements of 
the boilermakers, the tubemakers have to be 
equally strict with the steelmakers as to the nature 
of the material required. One of the chief needs 
for success in this branch of manufacture is to find 
the best kind of material, and, having decided that, 
to keep the steelmaker strictly in line. Messrs. 
Russell inform us that they have spent infinite 
pains and considerable sums of money in experi- 
menting in their efforts to find what is the best 
steel for their purpose, and to judge by what we 
saw on the occasion of our recent visit to their 
works, they do not appear to consider they have 
reached finality, as tests are still going on. It 
would, however, be difficult to imagine a more 
beautiful or ductile material than that we saw at 
these works being drawn into tubes; some, for 
cycle-making, so light that they seemed as if made 
of cardboard, and yet without a flaw or blemish. 
Indeed, the modern cycle tube is perhaps as good 
an illustration of the perfection to which metallurgy 
and mechanical engineering have arrived in the 
present day as it would be easy to find. 

The manufacture of solid-drawn tubes consists 
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essentially of two main processes, rolling and draw- 
ing, the first being a hot and the latter a cold 
process. The solid steel tube maker’s raw material 
consists of round billets which come in from the 
steelmaker’s. These billets are generally about 6 in. 
in diameter, and vary in length according to the 
weight or size of tube that has to be produced, the 
average being from 18 in. to 24in. These billets 
are solid, and the first operation performed upon 
them at the tube works is to bore an axial hole 
which is usually from 1 in. to 1} in. in diameter 
for Belleville tubes. This operation is carried out 
on a special horizontal machine, the work being 
done in a bath of water, and both ends being 
drilled at once. The drilled billet is then heated 
and a mandril is forced through to enlarge the 
hole, which may thus be increased up to any size 
required, or for Belleville tubes up to about 4 in. 
The operation is carried out in a powerful hy- 
draulic press which forces the hard steel mandril 
through. The hydraulic power for working this 
press 1s obtained from a central station through an 
accumulator working up to 1400 lb. pressure to the 
square inch. 

The next operation is to reduce the billet from 
the form of a short cylinder which it has now 
assumed to something more resembling a tube. 
For this purpose it is again heated in a furnace and 
then rolled between grooved rolls. As it is passed 
through the rolls it is at the same time forced on 
toa mandril which is kept in position in the grooves 
of the rolls by a long bar projecting out at the 
back of the rolls and held by means of a rack or 
cross-bar. As the billet is rolled each pass it be- 
comes longer, and, of course, each time it is forced 
over the mandril it encircles the rod holding the 
mandril, off which it has to be stripped for the next 
operation. When smaller diameters are reached 
the bar cannot be made so thick as to be stiff 
enough to stand the thrust of the work without 
bending, and in that case the holding bar of the 
mandril is in tension instead of compression, and 
the tube has first to be threaded on to the bar each 
time, and is stripped in the process of rolling. 
There are two pairs of these rolls, a roughing and 
a finishing train, placed on either side of the engine 
which drives them. The latter is of the horizontal, 
compound, surface-condensing, tandem type, and 
has circular partially rotating valves which work with 
a reciprocatory motion. 

When the hollow billet or partially formed tube 
has passed through the rolling process, it is cut to 
length in a hot saw according to the size required, 
and these lengths have now to be cold drawn to the 
finished tube. This operation is carried out on a 
chain draw-bench, in which a continuous chain is 
constantly travelling between the sides of a bed of 
the nature of a lathe bed. At the end where the 
headstock would be in a lathe, is a hardened 
steel die. The end of the pipe is passed through 
the die, and is then seized by gripping jaws that in 
turn are hitched between the links of the continuous 
travelling chain. The tube, which contains a man- 
dril, is drawn through and fills the annular space 
between the die and the mandril. As the hole in the 
die is less than the original diameter of the tube, the 
latter is elongated as it is drawn, and by a series of 
operations of this nature the tube is brought to its 
finished dimensions. It will be seen that the draw- 
bench virtually repeats cold the operation carried 
out hot in the rolls, although the method of 
operating is different, and the process is one of 
stretching or wiredrawing rather than compressing 
or squeezing out, the latter naturally being more 
applicable to the more plastic state of the red-hot 
metal, The mandril is used on both occasions to 
preserve the bore, and in the draw-bench the hole 
in the die takes the place of the circular hole 
formed by the two half-round grooves cut cir- 
cumferentially in the top and bottom rolls. In 

th cases, again, the opening through which the 
bored billet or tube passes is smaller than the work, 
but in the case of the draw-bench motion is im- 
parted by means of the chain, whilst the rolls 
carry the billet through by their own revolution. 

€ process, which is used for the 4}-in. tubes 
4s well as those of smaller size, will be, of course, 
perfectly familiar to those accustomed to this class 
of manufacture, but our description may be of in- 
terest to those who have not had an opportunity of 
Seeing solid-drawn pipe produced. 
mi T = tubes are annealed after every pass through 

€ dies, and after each annealing they are pickled 
to get rid of scale, after which they are put ina 
bath of oil to make them work easily through the 


dies. There are three large annealing furnaces 
which will take tubes up to 25 ft. long. There are 
also cold saws for cropping ends in cutting to 
length, Ryder hammers for reducing ends to pass 
through dies for gripping, staving machines for 
thickening up the ends of tubes for screwing—the 
operation being performed by making the metal 
hot and pressing it up by hydraulic rams in dies— 
screwing machines, and other machines which need 
not be described. In another department there 
are also a number of machine tools of modern 
description used for finishing work. There are 
14 chain benches, the larger ones powerful enough 
to take tube up to 8 in. in diameter if required. The 
capacity of the plant is 100,000 ft. per week of 
small sizes up to, say, 1 in., as well as a consider- 
able quantity of larger diameter tube. 

For very light work, such as tubes for cycle 
making, the gauge is further reduced, after the 
draw-bench operations are completed, by cold 
rolling. This is effected by means of a pair of 
horizontal taper rolls placed side by side, and 
tapering in opposite directions. The tube is first 
forced over a continuous mandril which fits the 
bore. In passing through, the metal is stretched by 
the action of the taper rolls, and by this process a 
tube can be reduced in gauge of metal from 9 b.w.g. 
to 16 b.w.g. 

It is not necessary to describe in detail the manu- 
facture of lap-welded and butt-welded pipe, for the 
production of which a large part of the works are 
set apart. The making of taper telegraph poles is 
also carried out here, and is an interesting pro- 
cess, which, however, must be left for the present, 
beyond stating that the dies by which the work 
passes take the form of a pair of partially revolving 
rolls, each with an increasing groove, so that the 
tube is formed with an increasing diameter. 
Elbows, tees, and crosses are welded up by hand, 
machinery suitable for the operations yet remaining 
to be invented. 

The plant in the solid-drawn department has re- 
cently been erected by Messrs. Taylor and Farley, 
of West Bromwich, under the supervision of the 
company’s engineer, Mr. William Micklewright, 
who has had extended experience in laying down 
and working this class of machinery. 








AN AMERICAN BICYCLE MANU- 
FACTORY. 


(By our New York CoRRESPONDENT.) 
(Continued from page 67.) 


To sce the manufacture of rubber tyres involved 
a visit to the extensive works of the Hartford 
Rubber Company, which have already been de- 
scribed. This enormous plant has grown from a 
small mill established in 1881 by Mr. John W. 
Gray. The first tyres were solid rubber, and, 
viewed from the non-puncturable standpoint, were 
a success, but they were heavy, and not suffi- 
ciently elastic for the rider’s requirements, the 
diameter being { in. The next step was a 
cushion tyre 1 in. in diameter, and a_ hollow 
space #in. This failed because the hollow core 
was not stable enough to afford a good support, 
and various methods were employed, such as filling 
it with water, which proved too heavy, and then 
with air and water, till finally air alone was tried, 
and the walls of the tyre were reduced to # in. and 
then to ;4;in. The invention was at first received 
with much ridicule ; it was characterised as a road- 
roller, and doubts were freely expressed as to its 
permanency. It may be said here that these Hart- 
ford tyres have been frequently ridden over 3000 
miles, and it is on record that one has made 10,000. 
Now, no one can ask more than this—not even a 
bicyclist with an adamantine maxillary organ. 
While the double-tube tyres are largely used in 
Europe, in America the single tube prevails, and 
the writer, who has ridden both, doubts if any one 
would return to the double tube after using the 
single tube, especially if he used the Hartford. 
They are extremely difficult to puncture, although 
the business end of a tack will do it, and no one 
would respect them if it failed to, but the writer 
has ridden over the sharpest flints, and even over 
glass, without any injury to the tyre. Moreover, a 
single-tube tyre can be easily repaired in 5 minutes, 
and is as good as new, indeed the defect can hardly 
be found, as some experts found recently ; after 
spending a considerable time trying to find where 
the repairs had been made, they gave up the in- 








quiry ; and yet there had been a mushroom patch 








put in with a stem as large as a lead pencil. We 
may now come to the preparation of the raw material. 
The kind used at these works comes from Para in 
Brazil, and is the finest grade to be obtained any- 
where. One may judge of the amount used when 
it is stated this company purchased some months 
since 100 tons ina month. It comes in “biscuits,” 
as they are called, weighing from 25 lb. to 75 lb., 
and a fair idea may be formed of their appearance 
from Fig. 15, page 132. 

The longer the rubber is stored the more easily 
it is worked, so the company keeps an ample stock 
on hand. The peculiar shape of the ‘‘ biscuits ” 
is due to the method of gathering and curing fol- 
lowed by the natives. After the tree has been 
tapped and the sap received in buckets, the natives 
take long stakes of hard wood, dip them into the 
bucket, and hold them over the fire, so that the 
successive films of rubber solidify around them. 
The process is similar to the method of the 
opium smoker in preparing his drug ; it requires 
skill and judgment, and is both slow and labo- 
rious. It will be noticed in the picture that 
the biscuits are split down the middle, a precau- 
tion taken to prevent any overloading by artificial 
means, such as stones, lead, &c., for the rubber 
is sold by weight. Probably the deviser of this 
preventive may have been a descendant of the 
man who bought a chest of tea in Providence, 
Rhode Island, and on opening it at his home found 
10 lb. of stone in the centre ; he naturally remarked 
he had always been told the weighs of Providence 
were mysterious. On being taken for manufacture 
the rubber is first thrown into vats of hot water, 
where it is steamed and softened for two or three 
hours, and then is sawed into small cubes. These 
are passed between two huge steel rolls with corru- 
gated surfaces, while streams of water play upon the 
rubber above and below to cleanse it of any pune 
ties. It now begins to assume the form of a sheet, 
since the various pieces adhere together and become 
a thin surface 10 ft. to 12 ft. long and several feet 
wide. The surface is, however, very rough, and 
might pass for a strip of hippopotamus hide or a 
horned alligator. It is now taken to the drying- 
room, hung up on an adjustable rack, and kept at a 
temperature of 90 deg., till all moisture has evapo- 
rated. This room is shown in Fig. 16, and the 
curiously roughened sheets will be seen suspended 
from the roof of the warehouse. At the time the 
writer visited the mill the racks were well filled with 
these rubber strips ; they mellow with age like good 
wine, and it is the policy of the company to keep 
them on hand as long as possible before using. 
There is, however, such a tremendous demand for 
Hartford tyres that this is an extremely difficult 
matter to manage, but under no circumstances is 
rubber taken from this room till thoroughly pre- 
pared. From the drying-room the sheets go to be 
vulcanised. Just exactly why this name is applied 
does not appear, but the process affects the rubber 
as annealing does steel, causing it to work readily. 
Previous to this application the rubber is brittle 
and practically unworkable. The strips are crushed 
between heavy rolls, and certain powders are 
thrown upon it in the process. The rubber assumes 
a black gummy appearance, but the powders get 
in their saving graces. It would be well if the 
same process could be ‘applied to humanity. The 
composition of these powders is a State secret, and 
all the visitor knows is that they contain sulphur. 
He is told this, but if he is a man of sense he 
knew it before. A roll of rubber a foot thick is 
thrown between the rolls, and goes through them, 
coming out a thin strip of black compound, remind- 
ing one of the man John Phoenix told of, who 
underwent the same process and was slipped under 
a crack in a door without rubbing his best buttons. 
The operator cuts the sheet from time to time 
diagonally across with a sharp knife, and throws 
the strips into the rollers as a fresh batch of rubber, 
and this process, which requires judgment, con- 
tinues for quite a time, till the rubber becomes 
softer and more pliable. Water is constantly kept 
flowing on the rollers to reduce the temperature, 
which would otherwise become so great as to melt 
or heat the rubber beyond 90 deg., which is the safe 
limit. The mysterious compounds are thrown on 
the sheet and worked into it in the rolling process. 
A yellow tint appears on the surface, and after 

radual working this becomes grey. The sheets 
Cicane homogeneous, and all the air bubbles are 
forced out, sometimes making *quite a loud noise. 

The rubber is now consistent and ready for 
calendering, through the rolls of which machines it 





132 


ENGINEERING. 


[JuLy 30, 1897. 














through at the same time and being crushed into 
the material till it forms one piece of rubber cloth. 
These calenders are very heavy, and a view of one 
is given in Fig. 17. 

he rubber cloth is now spread upon a table in: 





THE POPE CYCLE WORKS, HARTFORD, CONN. 

















Fic. 16. 








Fic. 17. 


is passed, the fabric which is to adhere to it going | sheets 24 ft. long. After being smoothed with 
care, and all air swellings worked out, powdered 
soapstone is thrown upon the surface to prevent 
any stickiness, and a chalked line is stretched upon 
the surface at distances of about 4 in.; snapping 
this makes a long white line on the sheet, and men 








Fic. 18, 


cut along this line in a manner that excites admi- 
ration. They run the knife along the line with no 
other guide than the eye, and during some minutes 
that we watched them they seemed to be unerr- 
ing, for as there are two men engaged, one at each 
end of the table, and advancing towards each other, 
the slightest variation on the part of either would 
prevent the knives from meeting at the centre. 
The rubber is now in strips, and these are cut 
across so as to make lengths of 8 ft. 

These strips are now rolled by hand into the form 
of cylinders, and are to be cemented. Some one 
thought of devising machinery of an extremely 
elaborate character to perform this work, but it 
appears, as will be seen from Fig. 18, that he 
could not have patented it, since the appliance 
used was made some 6000 years ago in the Garden 
of Eden. 

The dexterity of the girl operator is surprising ; 
she runs the tube through the ring, and the cement 
being on the edges, the whole process takes but a 
few seconds. The cement consists of rubber dis- 
solved in naphtha; and when the tube is finished, 
the joint can hardly be seen. 

In making these tubes, there are three layers 
employed ; the inner one has just been described. 
It is then encased in a fabric designed to give it 
strength, and the third layer is on the outside and 
takes the wear. The two outer coats are put on 
by men, and after the valve stem through which 
the air is to be pumped in, is put on, the tubes are 
measured and joined in so dexterous a manner that 
the union can hardly be seen. The textile fabric 
best suited to this work is made from Sea Island 
cotton, and comes from the coasts of South Carolina 
and Georgia. 

The tyres now go to the vulcanising room. They 
are put into iron moulds, and these moulds are 
placed on shelves of great presses, where the tem- 
perature is 275 deg. Hydraulic pressure is put on, 
and the tyres are left until the three fabrics are 
practically made one. The tyre when first taken 
out is black, but changes to grey after a time. 
They then go to the steam dryers, and hot dry 
air is forced through them till all moisture’ is ab- 
sorbed. They are now tested by pneumatic pres- 
sure, and are left when filled with air for some time. 
If, on inspection, the tyre seems hard, it is put 
into a tub of water, and if there are any bubbles 
visible the tyre is rejected. The writer watched 
these tests for some time, and every tyre stood 
it without failing. He was informed that not one 
in a hundred failed, and having ridden on these 
tyres over 3000 miles, is prepared to say they are 
apparently all that modern skill and ingenuity can 
produce in their line. 


(Zo be continued). 








BELGIAN Briquerres.—The exports of briquettes from 
Belgium in May amounted to 56,912 tons, as compared 
with 43,860 tons in May, 1896, and 50,684 tons in May, 
1895. The aggregate exports for the first five months of 
this year were 215,291 tons, as compared with 195,897 tons 
in the corresponding period of 1896, and 184,371 tons in 
the corresponding period of 1895. In these totals the 
exports to France figured for 100,246 tons, 85,928 tons, 
and 73,858 tons respectively ; and those to Switzerland 








for 32,255 tons, 24,450 tons, and 23,634 tons respectively. 
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the banks of the Clyde, and was affording employ- 
ment to a constantly increasing number of active 
and eager young men. Trades unionism, which 
a mysterious Providence permits in our day, 
had not then arisen to blight and hamper enter- 
prise with restrictions of apprentices, demarcations 
of labour, and suchlike contrivances of the ‘‘ organis- 
ing secretary.” Fortunately the new industry 
escaped strangulation in its early youth ; it grew 
and gathered strength with considerable rapidity. 

After two years’ experience as a journeyman 
blacksmith, mostly in the workshops of Tod 
and McGregor, then a rising young firm, Anthony 
Inglis made a start in 1837 as an employer of 
labour on a small scale, taking contracts from 
shipbuilders for ships’ smith work, as was then the 
custom. His brother John was ‘‘serving his time,” 
and, after 10 years’ experience as apprentice, jour- 
neyman, and seagoing engineer, joined his senior in 
the engineering premises in Warroch-street, still 
occupied by the firm. Considering the available 
scholastic opportunities in the burgh of Ander- 
ston, then at some distance from Glasgow, 
Anthony Inglis must have been deemed a fairly 
well-educated man, according to the record of a 
coadjutor of those days. Always an excellent 
penman and accountant, he was well able to insure 
that the clerical work of the young enterprise was 
methodically and accurately done. He was even 
not without a smattering of the classics, and from 
his youth a diligent student of English literature. 
His brother John was a mechanic by nature, and 
had that almost unerring instinct which seemed to 
belong to many of the pioneers of marine engineer- 
ing. Both had the infinite capacity for taking 
pains which answers so well as a substitute for 
genius ; unflagging industry and an unusual endow- 
ment of physical strength, which lasted them well 
through middle age. 

Nothing came amiss to them which offered a 
chance of profitable employment. Warehouse 
cranes, mill gearing, and even distillery plant were 
undertaken and faithfully executed. They were 
among the tenderers for the suspension bridge over 
the Clyde at Portland-street, and probably were 
fortunate in being unsuccessful. In 1850 they 
obtained their first contract of any importance for 
marine work—the machinery of the tug steamer 
Clyde, the property of the Trustees of the Clyde 
Navigation. This vessel, whose engines we illus- 
trate on page 133, is still in daily use, and her 
engines, after 46 years’ constant service, seem likely 
enough to outlast some more recent productions. 
Mr. James Deas, the able engineer of the Clyde 
Navigation Trustees, testifies that the old tug engine 
is working to-day as perfectly as any machine could 
work, and from such a careful authority greater 
praise could not be desired. 

In 1855 a contract was entered into with a degree 
of boldness that only complete success could have 
justified. This was for the steamer Tasmanian for 
the European and Australian Steam Navigation 
Company, the hull of the vessel being designed 
by Mr. William Macmillan and built by Messrs. 
Laurence’ Hill and Co., of Port Glasgow. The 
machinery of over 3000 horse-power was at that 
time considered of the largest size, and to un- 
dertake the erection of it in a little wooden shop 
barely 20 ft. high, and furnished with a 15-ten 
crane, was almost heroic. The soleplate of this set 
of engines weighed 40 tons, and had to be lowered 
with screw jacks into a pit dug out to give height 
under the travelling crane. Again, if we mistake 
not, Messrs. Inglis actually built up the crankshaft 
themselves, working the material in the smithy. 
The Tasmanian proved one of the fastest screw 
steamers built up to that time, having easily 
attained over 14} knots at Stokes Bay. Her 
consumption of coal, about 3 lb. per indicated 
horse-power per hour, was for that day extremely 
moderate. 

The engines were constructed with three cylin- 
ders, had a built crankshaft, valves at the side, 
variable expansion, steam reversing gear, a built 
propeller, and other fittings which are still reckoned 
in that comprehensive term ‘‘all modern improve- 
ments,” so unfailingly inserted in the official para- 
graph of the launch or trial trip of present-day 
ships. TheTasmanian’sjengines worked mostsuccess- 
fully until the general adoption of the compound 
engine made so many admirable contrivances 
obsolete. 

It was shortly after this notable achievement, we 
believe, that Messrs. Inglis formed a life-long con- 
nection with Mr. (afterwards Sir William) Mac- 


kinnon, whose remarkable gifts earned for him a 
world-wide reputation and the esteem of all sorts 
and conditions of men. Seldom has a business con- 
nection had so solid a foundation of mutual con- 
fidence and regard, or been so completely free from 
interruption. As might have heen expected, it 
proved mutually advantageous ; we have repeatedly 
heard both shipowner and builder acknowledge this ; 
and the remarkable success of the British India 
Company must be held to be in a great measure due 
to the confidence Sir William Mackinnon reposed 
in those to whom he intrusted the construction of 
his vessels, and the loyal service rendered to him 
in return. 

The works at Warroch and Whitehall streets 
had meanwhile been considerably extended, and, 
the contracts of the firm including in most cases 
the building of the hulls of the vessels they en- 
gined, ground was taken at the confluence of the 
Kelvin and the Clyde, and the establishment of 
Pointhouse Shipyard was commenced in 1862. 
Prior to this one or two small boats were built at 
Warroch-street, one of the first being a small yacht 
for the firm. This was appropriate in view of the 
many achievements in yacht-building which fall to 
be included in the history of the Pointhouse estab- 
ment, especially since Mr. John Inglis, the son of 
the founder, became responsible for the ship design. 
Himself a keen yachtsman, he did not fail to 
appreciate all the requirements alike for speed and 
comfort in steam and in sailing craft. And here, 
too, on the very threshold of our references to the 
shipbuilding branch of the firm’s works, we may 
say that Mr. Inglis, the present head of the firm, 
was also early in the field with attempts at scientific 
methods in building and testingsteamersand the ma- 
terials of which they are built. The success of his 
work alike in merchantmen, Channel steamers, and 
yachts, is due to these scientific methods, and yet 
little is heard of them; but on the few occasions 
on which he appears at technical meetings, his in- 
herent modesty asserts itself, and, like the 
auditors on such occasions, our only criticism 
usually has reference to this, his great, blemish. 
Mr. William Macmillan, son of a former manager 
of Messrs. Tod and McGregor’s shipyard, joined 
the new adventure as naval architect, and about 
the same time Mr. T. M. Welsh became manager 
at the engine works. Both of these gentlemen 
have been for some years partners of the firm 
along with the sons of the original members of it. 
Here also it may be said that the policy at Point- 
house as well as at Whitehall Foundry has been from 
the beginning to become distinguished, if possible, 
for the very best quality rather than for the large 
turnover which seems to be the object of ambition 
with some, and in consequence the tramp species 
has not bulked largely in the order-book, but the 
production of specialties, and notably of yachts, 
has been more cultivated. 

Of the earlier ships built at Pointhouse, mention 
may be made of the Erl King, built and partly 
owned by Messrs. Inglis. This beautiful ship was for 
the China service, entering upon the berth in 1865, 
at a time when steam communication with the Far 
East was almost unknown, and she made some re- 
markable passages in the days before the Suez Canal 
linked the Red Sea to the Mediterranean. In those 
days river navigation in China was largely in the 
hands of Americans, and the type of river steamer 
was that developed on the eastern waterways of the 
United States. A trial order to Pointhouse from the 
Shanghai Steam Navigation Company for a steamer 
on the American plan, but with iron hull and iron en- 
gine framing, put an end to the importation of the 
American-built article, and a long series of vessels 
with the lofty tiers of deck erections and the pon- 
derous ‘‘ walking beam” left the banks of the 
Kelvin for the rivers and coasts of China. Later 
on Messrs. Inglis introduced the compound beam 
engine in the fast steamer Honam (see ENGINEER- 
ING, vol. lvi., page 265), and this type of engine so 
commended itself to the Mensagerias Fluviales of 
the Plate River that a couple-of their luxurious 
vassenger steamers were fitted with it by the same 

uilders. 

In 1866 Messrs. Inglis built the first vessel 
owned by the founder of the last-named company, 
a little twin-screw named the Cosmos, of 235 tons. 
Early this year the Paris, of a value 10 times as 
great, was delivered to the same owners (see ENer- 
NEERING, vol. lxiii., page 571). 

Only a very few sailing vessels have been built 
by the firm, but these have been of a superior class, 








and there are not many faster passages made to 


Melbourne or Sydney than those of the Loch Etive. 
The Oberon and Norman Court also held a respect- 
able place in the fleet of tea clippers, whose occupa- 
tion went with the opening of the Suez Canal and 
the advent of the ‘‘ ditcher.” 

Among coasting steamers the Glasgow and Dublin 
steamer Shamrock is not yet superannuat ed, and 
the Pointer and Spaniel have made themselves a 
reputation in the Clyde and Liverpool trade. On 
the east coast the Forth and Thames put the Carron 
Company among the owners of first-class passenger 
steamers, and asa sample of a fast light-draught 
paddle boat, the North British Steam Packet Com- 
pany’s Talisman is probably the best of her class. 

A somewhat remarkable feat of construction, 
which attracted much attention at the time, should 
come in for special notice here. In the autumn of 
1879 the Transatlantic Company of Paris ordered 
no fewer than 10 fast mail steamers for their African 
service. These vessels were all built from one 
specification ; the requirements were stringent, and 
the time for delivery very limited. Four steamers 
were ordered from the Fairfield Company, two 
from Messrs. Inglis, and two each from other 
builders. To the general surprise, Messrs. Inglis’ 
first steamer was delivered a fortnight earlier than 
the first from the renowned establishment at 
Govan; and, when it is considered that a vessel 
over 2000 tons, with 15} knots speed and full of 
passenger accommodation, was delivered complete 
in 54 months from the date of the order, the whole 
of the design having been made within that time, it 
is not to be wondered at that the Times, in noticing 
the rapidity of the construction, pronounced it a 
‘* feat unparalleled in the history of shipbuilding.” 
Neither these vessels nor the two sister vessels 
ordered the following year from the same builders 
showed any signs of hasty construction, but remain, 
in comparison with those built elsewhere, and in 
the wards of the French engineers, ‘‘ bons premiers ” 
as regards speed, economy, and careful finish in 
all details. 

A review of Messrs. Inglis’ work would be in- 
complete without a passing reference to the dainty 
specimens of the shipbuilding art they have turned 
out in the form of yachts, both steam and sailing. 
The evolution of the yacht designer, who is not 
also a builder, has to some extent marred the de- 
velopment of yacht designing asa branch of a re- 
gular shipbuilding business, but the yachts con- 
structed by Messrs. Inglis from their own design 
are, from the beauty of their form and the thorough- 
ness of their finish in all parts of the hull or 
machinery, worthy to be placed in comparison with 
the best which the joint skill of any combination of 
designer and builder can produce. In the exhibi- 
tion of yacht models now being held at South 
Kensington, the model of the Khedive’s yacht 
Safa-el-Bahr will, no doubt, attract a fair share 
of the connoisseur’s attention, and amply prove our 
remarks on this score. 

A great writer has said of a ship of the line (and 
he might have said it of the less picturesque and 
more complicated steamship) that it is ‘‘ the most 
honourable thing that man, as a gregarious animal, 
has ever produced. Into that he has put as much 
of his human patience, common sense, forethought, 
experimental philosophy, self-control, habits of 
order and obedience, thoroughly wrought hand- 
work, defiance of brute elements, careless courage, 
careful patriotism, and calm expectation of the 
judgment of God as can well be put into a space of 
300 ft. long by 80 ft. broad.” But in the nature of 
things the productions of the most skilful and con- 
scientious of shipbuilders have no element of per- 
manence in them. Exposed as they are to the 
innumerable risks of navigation, they must at last 
succumb to the fate which ‘‘ without haste, without 
rest” waits for the lapse from carefulness that gives 
the stoutest ship to destruction. Or, if they 
escape the almost universal end, it is probably to 
be delivered over to the shipbreaker, pass through 
the humble stage of ‘‘ scrap,” and be hammered or 
recast into the new type which has driven the once 
favourite vessel into the ranks of the obsolete. 
The lasting fame of the great painter, architect, 
poet, or historian can never be the shipbuilder’s. 
Between the upper and the nether millstone of the 
fierce competition among employers, and the con- 
stant encroachments of the ‘‘ societies,” he is fortu- 
nate if he succeed in securing a competency, and in 
the midst of physical obstacles and mechanical diffi- 
culties he must move circumspectly to avoid disaster. 
The attainment of half a century of useful and occa- 








sionally brilliant achievement is a notable event, 
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and we have a natural satisfaction in chronicling 
the jubilee of this firm, and wishing the present 
members of it no less success in the future. 








THE CHICAGO DRAINAGE CANAL. 
(Continued from page 34.) 

On page 36 ante we illustrated the position of 
the regulating works at the end of the Chicago 
Drainage Canal remote from Lake Michigan. 
These included a series of sluices, which we 
described, and also a ‘‘bear-trap dam.” This 
dam was partly illustrated in our issue of July 16, 
pages 76 and 77, and the series of engravings is 
concluded this week on our two-page plate, and on 
pages 136 and 137. 

It may be well first to describe what a 
bear-trap dam is. There are, of course, many 
modifications, but in its simplest form it may 
be compared to a book opened in the middle, 
and laid face downwards on a table. If the table 
represent the bed of a stream, evidently the book, 
or dam, will offer little impediment to the flow of 
the water in this position. But if the edges of the 
book be pressed towards each other, untilit stands on 
the table like an inverted A, it will form an obstacle 
tothe passage of anything over it. Such, in its 
barest simplicity, is the bear-trap dam, which is 
further fitted with appliances to admit water be- 
tween its two members, or leaves, to raise it, and 
for evacuating the water when it has to be lowered. 
There are thousands of such dams in America, and 
they do good service. 

The form of bear-trap dam used in the regu- 
lating works of the Chicago Canal is shown in 
Fig. 273, page 76, and in Fig. 301 on the two-page 
plate of the present issue. As the dam is not 
designed to let the whole of the water out of the 
canal, it works in part behind a concrete wall up 
and down which the up-stream leaf slides. The 
opening closed by the dam (Fig. 265, page 76) is 
160 ft. wide, while the sliding leaf is 20 ft. 93 in. 
in height overall. Fig. 302 (two-page plate) shows 
the dam down--that is, open, while Fig. 301 shows 
it up. The water flows over the apex formed by 
the two leaves of the dam, and down or across the 
down-stream leaf. The up-stream leaf (Figs. 293 
to 297, two-page plate) is formed of plates and 
angles, and constitutes a shutter 159 ft. by 
20 ft. 98 in. At its lower end it is fitted with 
rollers (Figs. 299, 300, and 302) running on rails 
(Fig. 273) attached to frames (Figs. 304 to 308) 
built into the concrete wall. At the upper end of 
the leaf are eye brackets, by which it is hinged to 
eyes on the down-stream leaf (Figs. 281 to 284.) 
This leaf is 35 ft. deep, and, of course, bridges the 
160-ft. opening of the dam. Its acting face is 
covered with timber, as shown in Fig. 284. At 
its fixed end (Fig. 290) it is hinged to cast-iron 
chairs (Figs. 273 and 291), while at the other end 
it has eyes (Fig. 289) to engage with the eyes on 
the other leaf (Figs. 292 and 293, also Fig. 302). 

The front leaf of the dam is carried out at each 
end to form a bracket, as shown in Fig. 304, and 
to this bracket are connected the regulating appli- 
ances. There is a crosshead connected to four 
wire ropes passing over four large sheaves 
(Fig. 339) to a counterweight bucket (Figs. 301 
and 309) suspended in a well (Figs. 267, 274, and 
275). This bucket is loaded with cast-iron plates. 
Attached to the same crosshead are two chains pass- 
ing round sheaves and connected to two long rods 
which take hold of the head of a horizontal hydraulic 
cylinder. Further, the crosshead is connected 
directly to the ram of an hydraulic cylinder (Fig. 
321, page 137). The central feature of the regulat- 
ing appliances is the weir tube (Figs. 274 and 277, 
page 77, and Figs. 329 and 330, two-page plate). 
This is a tube open top and bottom, and sus- 
pended in a well by two chains (Fig. 277), one 
of which is connected to the horizontal hydraulic 
ram mentioned above, and the other to a coun- 
terweight in a separate well. There are three 
openings to the well in which the weir tube 
works, viz., the subtail race conduit, the tail race 
conduit, and the dam conduit. Communication 
between either of the two former and the latter 
takes place through the weir tube. Now the weir 
tube moves up and down through a close-fitting 
curb concurrently with the dam, being connected 
to the same hydraulic ram, and hence the pressure 
in the dam conduit, which opens between the 
leaves (Fig. 273), is automatically adjusted for all 
positions of the dam. The top edge of the tube 


A somewhat similar appliance is the trombone 
valve shown in Figs. 280 and 332. This is a pipe 
lifted and lowered through a cast-iron plate, and 
furnished with an annular opening at the top. 
There are two of these valves, and each of them 
is counterweighted. There are, in adddition, a 
large number of shutter valves by which the various 
conduits can be put in and out of communication, 
and most of these are furnished with hydraulic gear 
for working them ; Figs. 309 to 320 show details 
of such gear. 

The specification for the dam‘ contemplated the 
possibility of the water flowing over the crest to a 
depth of 5 ft. It was provided that the up-stream 
leaf should not exceed 335,000 Ib., and the down- 
stream leaf, including the timber facing, 520,000 Ib. 
The friction of the rollers on the up-stream leaf was 
not to exceed 10 per cent., and that of the hinges 
on the edge of the down-stream leaf, 15 per cent. 


(To be continued.) 





ARMOUR-PLATE PRESS. 

On page 140 we illustrate a double hydraulic press, 
constructed by Messrs. Hayward Tyler and Co., of 
90 and 92, Whitecross-street, London, E.C., for bend- 
ing armour-plates. It is designed to work with a 
pressure of 2900 lb. per square inch, acting in two 
inverted cylinders, each of which is provided with a 
return cylinder for lifting the ram when the pressure 
is off it. These latter cylinders are provided with 
screws and handwheels for regulating the height of 
the lift. The main cylinders have rams of 7} in. 
diameter and 254 in. stroke, and are 3 ft. 7 in. apart, 
centre to centre. The size of the bedplate is 9 ft. 10 in. 
by 6 ft. 10 in. between the steel tension bars. 

The head, bed, caps for the tension bars, main 
cylinders, and rams, with the return cylinders, are of 
cast iron. The return rams are mild steel. The rams 
are packed with UJ-leathers, and each is fitted with a 
square iron platen, secured by set screws. There are 
three hydraulic stop and relief valves, mounted on 
standards with copper pipes and bends, enabling the 
cylinders to be worked together or separately. 





UNFORGED CAST-STEEL SHAFTS. 
To THE EprTor OF ENGINEERING. 

Str,—We notice in your issue of the 16th inst. a report 
of the paper read by Mr. Manuel before the Institution 
of Naval Architects, wherein he states, as regards shafts 
made of cast steel, unforged: ‘‘ Attempts have been 
made to manufacture crank and other shafts machined 
direct from the mould after being annealed ; the results 
generally ended in failures, as the material was wantin 
in that ductility and toughness necessary in crank an 
other shafts, and I think they are now seldom used.” 

As manufacturers of ‘‘cast steel shafts without forging ” 
we cannot allow this statement to go forth without con- 
tradiction, especially as it has behind it the influential 
name of Mr. Manuel, whose ability and experience will 
accentuate anything he may say. In this case, however, 
his experience must be very unfortunate or his informa- 
tion incorrect. 

For about the past 20 years we have made large 
numbers of these shafts, some of webs only in a solid 
piece for coupling by means of forged steel or iron shafts, 
as also of shafts cast whole without being built, and we 
can say that we have never heard of a failure of these 
shafts in working, and they have given every satisfaction, 
as far as we know. ; ; 

We always have in hand and are sending out daily such 
shafts. 

As regards the necessary ‘‘ ductility and toughness,” 
all these shafts have to meet the requirements of such 





societies as Lloyd’s and Bureau Veritas, as also the Board | pe 


of Trade, for forged steel shafts, and any of these authori- 
ties could have supplied Mr. Manuel with data concern- 
ing them. 3 

Tastead of properly made “cast steel shafts without 
forging” being inferior to iron or forged steel shafts, we 
hold th are equal if not superior, as a long experience. 
has taught us, and we believe that for the largest shafts 
used a much more reliable material would be obtained by 
adopting this form of steel. : 
It is clearly difficult to obtain the consent of locomo- 
tive engineers to adopt such shafts, but_we may say that 
Mr. Drummond, when on the North British Railway, 
had the courage and enterprise to give one a trial in 1881, 
since when it has been working upwards of 14 years, and 
when taken out had run 413,452 miles, over one of the 
stiffest parts of the line for heavy gradients and curves. 
These practical ee for themselves. 

e are, yours faithfully, 
Joun SPENCER AND Sons, LimivTep. 
Newburn Steel Works, Newcastle-on-Tyne, 
July 21, 1897. 


“ce 








SCREW PROPELLERS. 

To tHE EpitoR oF ENGINEERING. 
Str,—The Conference of Naval Architects referred to 
one or two matters in connection with the above, upon 
which I am desirous of saying a word or two if kindly 
permitted. 





(Fig. 329) is, in fact, a rising and lowering weir. 


As to shafting, it is obvious that if we never reverse 
the direction of motion of the heavy masses of metal 


therein, and in the engines and screws, and if we are 
able to suit the screws at all times to the vessel, and its 
then running conditions, we shall considerably relieve the 
strains on shafting. Now that well-proved reversing 
ropellers are available there is no longer any necessity 
ce reversing the direction of motion of anything but the 
ship. 

Mr. 8S. Barnaby’s paper on cavitation leads me to say 
a word or two on a matter which does not appear to have 
been fully allowed for in practice yet, ah i which is of 
interest now that still higher speeds are desired. As 
the Daring was instanced in Mr. Barnaby’s paper, I 
will take an illustration from that type. She was de- 
signed, I believe, for a 6-ft. draught, and as Mr. Bar- 
naby says the tips of the blades were a foot beneath 
the surface, this leaves a diameter of screws of 5 ft. 
Now it is easy to prove that half of this dia- 
meter cannot assist in attaining a higher speed when 
the vessel is moving through the water at 30 knots 
an hour with but 400 revolutions of the engines. We 
will suppose that all the bubble and squeak business of 
getting up speed with fixed propellers presumably de- 
signed to travel through the water at 30 Gon is accom- 
—. and that we are running through the water at 30 

nots, and that it is meeting (or being supplied to) the 
blades at that speed in front, and being so paid out behind. 
Now, a screw propeller can only operate by its angle, and 
that revolving (uncovered) angle which does not keep up 
with the speed or propel must retard. 

We will by way of illustration suppose them fitted with, 
and make a mark on, a 24-ft. boss. The circumference of 
a 24-ft. boss is 7.85 ft. e revolve this 400 times in a 
minute, so we multiply by 400, making the root of our 
blade travel 3140 ft. a minute ; 30 knots is 3040 ft. a 
minute (only 100 ft. under what the root of our blade is 
revolving), and we have allowed nothing for the usual and 
for occasional local adverse conditions ! Here the revolu- 
tions might be increased with advantage, and the worse 
than neutral part would be reduced, and yet allow 
plenty of room for superabundant strength fe revers- 
ing blade gear, and (when applied) we should be 
able to suit our pitches to getting up speed, and to 
desired speeds and to conditions of running. And even 
in Turbinias at, say, 2200 revolutions a minute, it is com- 
nee that we have sufficient “‘ hold” upon the water 
or direct and instant manipulation, and a really’ prac- 
tical draught will in all cases give us sufficient room to 
insure our gaining by eliminating the “‘ harmful space” 
in the centre of the propeller, and covering it with our 
boss, which will enable the pitch to be suited to all con- 
ditions of running or revolutions. Iam sure your readers 
will understand the point, and the moral. 

Permit me to mention that reversing propellers have 
thoroughly — their practical sufficiency, one of large 
size having been knocking about in the North Sea for the 
last three years on a vessel of 22 ft. beam and 11 ft. 
draught. 

I have the honour to be, your obedient servant, 
Ropsert McGuasson, Hon. Mem. Inst. Mar. 1. 








FLOW OF WATER THROUGH LONG PIPES, 
To THE EpiTor oF ENGINEERING. 

Sir,—‘‘ Table III.” in ‘ Practical Hydraulics,” by 
Thomas Box, for the loss of head due to the friction of 
water flowing through long pipes, as expressed by 

G? x L 
H= 
(3 a)’ 
in which 
= = loss of head in feet, 
= imperial gallons per minute, 
L = length of pipe in yards, 
d = diameter of pipe in inches, 
may be used, without change, for the same number of 
American gallons of 231 cubic inches for pipes 10 ft. long. 

In the line ‘‘ Head of Water.in Feet,” write, or in 
pounds for the same number of American gallons through 
= 10 ft. long. 

xample : Required the loss of head in pounds due to 
160 American gallons flowing through 10 ft. of 6-in. pipe 
r minute. 

Table III. gives the loss of head in feet for 160 im- 
perial gallons per minute through 1 yard of 6-in. pipe as 
0.013547. For 160 American gallons this is to be read as 
the loss of head in pounds through 10 ft. of 6-in. pipe. 

Proof (taking G= American gallons and weight of 
1 cubic foot of water as 62.4 Ib.): 

Loss in pounds for pipes 10 ft. long 


_ (231 22)" x 10, 024, 1 
\"277.274 3 144 (3app 
_ 1.002551 x G2 
: (3a 
or practically 
_ G? 
~ (Bay 
Yours respectfully, 
Apert F, Hatt. 
Boston, Mass., U.S.A., July 12, 1897. 





HIGH EXPLOSIVES. 
To THE EpiTor oF ENGINEERING. p 

Srr,—I notice in your issue of the 23rd instant there is 

mention made of some recent experiments conducted by 

the United States Navy, on the action of high explosives 

against heavy armour, 300 lb. of gun-cotton having been 

suspended on a 17-in. armour-plate and detonated, with 
the result that the plate was not materially injured. 








I have conducted a very large number of experiments 
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with high explosives, and am myself, as you are perhaps 
aware, inventor of a system of throwing aerial torpedoes 
from ordnance, and I shall be glad if you will permit me 
to make a few remarks upon this subject through your 
columns. 

It cannot be too strongly borne in mind that the aerial 
torpedo is not intended for smashing armour, but in- 
tended solely to turn the flank of armour by exploding 
over the deck, or by mortar fire to penetrate and explode 
between decks or in the water about the ship. The 
failure of high explosives to injure heavy armour, when 
exploded without confinement upon its surface, is nothing 
new. This has been tried time after time, with always 
the same result. Commodore Folger, when chief of the 
Bureau of Ordnance of the United States Navy, exploded 
upon an 8-in. armour-plate 200 lb. of gun-cotton, with a 
result identical with the recent experiment of the Gath- 
mann shell. 

The tremendous competition between guns and armour 
naturally leads naval and military men to essay the de- 
struction of armour with high explosives, and one of the 
first tests usually made with a high explosive shell, or 
aerial torpedo, is to pit it against heavy armour. 

It would, perhaps, be better not to call a system one of 
throwing aerial torpedoes, but a system of throwing sub- 
marine mines from ordnance. For the aerial torpedo is 
nothing more nor less than a veritable submarine mine, 
and its chief sphere of usefulness is practically that of a 
submarine mine, which may be directed and agen at 
the will of the operator standing at the gun from which 
it is thrown. 

Now sufficient is already known in regard to the effi- 
ciency of high explosives in the form of submarine mines, 
to enable us to arrive at a very accurate estimate of the 
quantities necessary to destroy a modern battleship within 
given distances. 

General Abbot, of the United States Army, after con- 
ducting a large number of experiments, made out a 
formula by which we can determine, with approximate 
exactness, what amount of work a given quantity of high 
explosive will do upon a target when exploded_under 
water within a given distance of it. Cleu. Shloaal 
Bucknill, Royal Engineer, in his work on submarine 
mines and torpedoes, has also given us a formula by 
which we may arrive at the same result. By these 
formulas, we are enabled to judge with comparative 
accuracy that 500 lb. of gun-cotton would blow in the hull 
of a battleship at a distance of 38 ft. ; half an English 
ton at 85 ft. ; and one ton at 168 ft. Now, if these formulas 
are accurate, then aerial torpedoes, or, as we may say, a 
successful system of throwing submarine mines from 
ordnance, will have an efficiency, for an equal expenditure, 
about a hundred times greater, at least, than “a present 
system of armour-piercing guns. If only 10 per cent. of 
what Abbot and Bucknill tell us is true, then at least 10 
battleships could be destroyed for the cost of one, by a 
er system of throwing these submarine mines from 
ordnance. 

If 300 lb. of gun-cotton should be exploded within 20 ft. 
to 25 ft. of the side of amodern battleship, and at a depth 
of 25 ft. to 30 ft., I think a different result would be pro- 
duced, and one more creditable to high explosives than 
that established by the armour experiment recently made 
by the United States Navy. Such is the distance and 
depth that such a quantity, according to Abbot and Buck- 
nill, should be placed to produce a desired result wpon 
the hull of a battleship. 

The key to the problem, and the chief requisite to a 
system of throwing high explosives in large quantities, 
rests upon the propelling charge, upon a suitable gun- 
migoen one whose combustion can be so regulated as to 

© under perfect control, whereby a sufficient charge 
may be employed behind a heavy projectile with rea- 
sonable density of loading, and still give a low initial 
pressure and be consumed with such increase of burn- 
ing surface as to maintain that pressure to the muzzle. 

The Maxim-Schupphaus colttaanioated smokeless 
torpedo powder, conforming exactly to these require- 
ments, has already been produced commercially, and 
tested in large quantities for a period of more than four 
years, demonstrating completely that any desired pres- 
sure from 400 Ib. to 40,000 Ib. to the square inch may be 
had and maintained right up to the muzzle of the gun. 

Yours very truly, 
Hvupson Maxim. 
Thurlow Lodge, 377, Norwood-road, London, S.E., 
July 26, 1897. 


Tur Baitic Canat.—The number of ships which passed 
through the Baltic Canal in May was 2605, of the aggre- 
gate burden of 201,959 tons. The corresponding number 
of ships which passed through the canal in May, 1896, 
was 1702, of an aggregate burden of 139,935 tons. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—On the 17th 
inst. a large party of the members of this Institution 
visited the electric light and dust destruction undertaking 
of the Shoreditch Vestry, on the invitation of Mr. H. E. 
Kershaw, chairman of the electric lighting committee. 
Under his guidance, assisted by the engineer and the 
electrician, the visitors were shown over the entire works. 
At present there are installed six sets of Willans engines 
coupled to E.C.C. generators, space being left for addi- 
tional machines, but since the recent opening of the station 
orders for current have been received to such an extent 
that the full capacity of the complete plant will be needed 
to meet the demand, and extension of premises has thus 
already to be contemplated. The system of dealing with 
the dustbin refuse appears most complete in its details. 
Electricity is the motive power for the elevators, raising 
the stuff to the top of the cells, which are fed by the Boul- 
nois-Brodie charging trucks, also actuated electrically. 








THE CHICAGO DRAINAGE CANAL. 
(For Description, see Page 135.) 
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The piece de résistance of the installation is Mr. Druitt | thermal storage cylinder, where it can be kept at pressure 
Halpin’s feed thermal sto arrangement, the vessel em- | of 200 Ib. per square inch; a certain quantity of cold 

loyed being a cylinder 35 ft. long by 8 ft. in diameter. | water being added, so that when required the boilers can 
Steam is always being raised in the Babcock-Wilcox | be fed from the storage vessel containing water at the 
boilers by heat from the destruction cells; the steam not temperature and pressure of the steam necessary for the 
required at once for the engines will be passed to the | engines, 
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Gas anp Execrric Licnt 1n CoprNHAGEN.—Both the 
gas works and the central electric station in Copenhagen 
are municipal property, and both show a considerable and 
continuous progress. Of street lamps there were in 1858 
only 1800, in 1896 about 4700, besides 76 lamps with Auer 
burners, 171 with other powerful burners, and 16 arc 
lamps. The gas works give the Copenhagen Corporation 
an annual income of over 50,000/., and the prices for gas 
have several times been reduced ; for gas for lighting the 
price has been reduced from 7 kr. (7s. 10d.) to 4 kr. 50 dre 
(5s.) per 1000 cubic feet; in 1880 the price for gas to 
motors was reduced to 4 kr. (4s. 5d.), and in 1888 this 
price was further reduced to 3 kr. 50 Gre (3s. 11d.), and 








was also made to apply to gas for cooking; in 1890 the | 
price was further redu to 3 kr. (3s. 4d.) The 
consumption of gas for cooking has increased very 
considerably ; in 1888, 71 per cent. of all the gas was 
sold for lighting and 4 = cent. for cooking, whilst 
in 1896 there were sold 38 per cent. for lighting 
and 45 per cent. for cooking. The aggregate pro- 
duction of gas has during the last eight years increased 
some 68 per cent., from 646 to 1086 million cubic 
feet. The central electric station now supplies elec- | 
tricity to about 46,000 16 candle-power lamps, includ- 
ing arc lamps and motors. A second municipal electric 
central station for the western part of the town is in course 
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The price of electricity was originally 8 dre 
(a fraction above 1d.) per 100 watt-hours, but it was soon 
reduced to 6 dre (#d.), large consumers obtaining up to 


of erection. 


25 per cent. reduction. The price for electricity for 
motors was originally respectively 4 and 3 dre ( a fraction 
above and below 4d.) per 100 watt-hours for the winter 
and summer half-year, but this price was last year re- 
duced to 2 dre (;4d.) per 100 watt-hours. The number 
of electric motors is about 120, The new electric 
station is calculated at 8000 simultaneously burnin 
lamps, but the buildings will be commodious enou 
to allow of an extension up to 20,000 simultaneously 
burning lamps, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
about 10,000 tons of warrant iron were dealt in on the 
Glasgow pig-iron market, and prices were steady. 
Scotch was unchanged, while Cleveland gained 4d. and 
hematite irons 4d. to 1d. per ton. In the afternoon 5000 
or 6000 tons were sold, and prices dropped back to prac- 
tically the previous night’s level. The settlement prices 
were 43s. 10}d., 39s. 3d., 46s. 74d., and 47s. per ton. On 
Friday forenoon the market continued in an inanimate 
condition. At the forenoon meeting of the ‘‘ ring” only 
5000 tons of iron were dealt in. Scotch declined 1d. per ton, 
and Cumberland hematite iron 4d. per ton, while Middles- 
brough hematite iron gained 14d. per ton. Including 
options, some 15,000 to 20,000 tons were dealt in, and the 
close was steady, the settlement prices being 43s. 104d., 
39s. 3d., 46s. 9d., and 47s. 14d. per ton. About 20,000 
tons changed hands on Monday forenoon, when the tone 
was steady, and at the close Scotch iron reflected a gain 
of 1d. per ton on Friday’s finish. In the afternoon only 
about 3000 tons were dealt in, and the prices closed practi- 
cally unchanged. The settlement prices were 43s. 104d., 
39s. 3d., 46s. 9d., and 47s. 6d. per ton. At the forenoon 
meeting on Tuesday not more than 5000 tons of iron 
were dealt in, but the tone was very firm. Scotch and 
Cleveland each rose 4d. per ton. In the afternoon the 
market was firmer all round, 10,000 to 15,000 tons being 
dealt in, and prices stiffened up all round on the rumour 
(which had no foundation) that the Clydebank Ship- 
building and Engineering Company had seceded from 
the Federation of the Master Engineers. Values left off 
1d. to 14d. per ton up on the day. The settlement 
prices were 44s., 393. 3d., 46s. 9d., and 47s. 74d. per 
ton. A very small amount of business was done in 
the warrant market this forenoon, and the tendency 
of prices was easier. About 1000 tons of iron were 
sold. Scotch fell in price 1d. per ton. Only some 2000 
or 3000 tons were sold in the afternoon, and prices 
were but little changed. The settlement rates were 
44s,, 39s. 3d., 46s. 9d., and 47s. 104d. per ton. The 
following are the prices of several No. 1 special brands 
of makers’ iron: Clyde, 50s. per ton ; Gartsherrie, Sum- 
merlee, and Calder, 51s.; Coltness, 51s. 9d.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 50s.; Carron (shipped at Grangemouth), 
52s. per ton. There are now 80 blast-furnaces in full 
operation, as compared with 75 at this time last year. 
Six are making basic iron, 34 are making ordinary 
iron, and 40 are working on hematite iron ore. A 
year ago only 33 out of the 75 then in blast were using 
hematite stone. The disorganisation in the engineering 
trades is causing a great limitation in the demand for 
iron, but really the trade has scarcely recovered from the 
demoralisation brought about by the occurrence of the 
Glasgow Fair Holidays. Ail the same, it will be some 
time before the shipbuilding and engineering trades 
will have recovered from the effects of the lock- 
out and strike. -Last week’s shipments of pig iron 
from Scotch ports were as follow: 4739 tons, com- 
era with 5034 tons in the corresponding week of 
ast year. They included 119 tons to the United States, 
170 tons for India, 575 tons for Australia, 420 tons for 
Italy, 573 tons for Germany, 110 tons for Spain and Por- 
tugal, smaller quantities for other countries, and 2404 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 356,142 tons yester- 
day evening, against 353,399 tons yesterday week, thus 
showing an increase amounting to 2743 tons for the past 
week, 

Finished Iron and Stecl.—Owing to the occurrence of 
the holidays, the finished iron and steel trades have been 
very quiet, and have not had an opportunity of showing 
what is to be the course of prices. There are not many 
new orders in the market for steel rails, and the American 
competition is being felt in the case of export orders. 

Glasgow Copper Market.—The copper market was idle 
last Thursday forenoon. Prices, however, were quotably 
2s. 6d. per ton higher. In the afternoon 25 tons were 
sold, and prices left off flat, the price paid being 
47/. 12s. 6d. per ton, and the closing price 47/. 11s. 3d. 
per ton. There was not anything done on Friday fore- 
noon, but quotably values were 3s. 9d. per ton better. 
Two lots were done in the afternoon, one of them at 
47/. 16s, 3d. per ton. Again the forenoon market was a 
blank, and the price was unchanged. There were no cash 
transactions in the afternoon, but the tone was firm, the 
price being nominally 3s. 9d. per ton dearer. Still, the fore- 
noon market yesterday was idle, and the price fell 1s. 3d. per 
ton. One lot of 25 tuns changed hands in the afternoon 
at 47/. 18s. 9d. per ton cash. No dealings were reported 
this forenoon, but the price was advanced other 1s. 3d. 
per ton. There was nothing done in the afternoon, and 
prices were unaltered. 

New Edinburgh Engincering Works.—Mr. David Thom- 
son, formerly of Gillespie-street, Edinburgh, has just for- 
mally opened a spacious new engineering works at Slate- 
ford-road, in presence of his cahoots and numerous 
—— and business friends. Mr. Lownie, contractor 
or the joinery work, presented Mrs. Thomson with a silver 
key, with which she unlocked the gate of the premises 
amid cheers, and shortly afterwards the machinery of 
the establishment, which is entirely driven by elec- 
tricity, was set in motion by the same lady. About an 
hour was spent in the inspection of the buildings and 
machinery. The buildings were constructed from designs 
by Messrs. MacGibbon and Ross, and were generally 
admired, as they seemed to be well adapted for the 
yurpose aimed at. Supper was subsequently served. 

n proposing the toast of ‘The New Works,” Coun- 
cillor Mackie said that the company had all seen the 





complex machinery, and he was sure they had been 
struck with its beauty and its power. When they 
considered that it was there for the express purpose of 
making machines to assist in the production of the “staff 
of life,” they must admit that it was appropriate that its 
trust should have been entrusted to a representative of 
the baking trade. They owed much to the ingenuity and 
skill of Mr. Thomson, whose firm had now reached its 
majority. Well did he remember when Mr. Thomson 
began operations with one man and a boy, and to-day he 
had over 150 men engaged in the manufacture, not of im- 
plements of war, but of those things which made for 
peace. Bread and biscuit machinery was now made in 
all the world, but its cradle was in Edinburgh. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesverday the attendance 
on ’Change was only small, and little business was done. 
Merchants sold No. 3 g.m.b, Cleveland pig iron at 39s. 6d. 
for prompt f.o.b. delivery, and that price was generally 
quoted, ben h some purchasers endeavoured to buy at 
rather less. Scamemn however, would not, as a rule, 
listen to anything below 39s. 9d., and several of them 
adhered firmly to 40s. The lower qualities were 
reported somewhat scarce. No. 4 foundry was 39s. 6d., 
grey forge 39s. 3d., and mottled and white each 
39s. Middlesbrough warrants were quiet but steady 
throughout the day at 39s. 3d. cash buyers. East coast 
hematite pig iron varied a good deal in price, sellers 
asking from 48s. 6d. to 49s. for early delivery of Nos. 1, 
2, and 3, with few buyers prepared to give more than 
48s. owing to the cheapness of warrants. Spanish ore 
had rather an upward tendency, in consequence of im- 
yroved freights, cargoes having been fixed at 5s. 104d. 

ilbao - Middlesbrough. Good rubio was fully 14s. 
ex-ship Tees. Middlesbrough hematite warrants were 
47s. 6d. To-day’s market was somewhat better in tone, 
but there was no change in prices for makers’ iron. Mid- 
dlesbrough warrants closed 39s. 33d. cash buyers, and 
Middlesbrough hematite warrants advanced steadily to 
47s. 9d., which was the closing cash price of buyers. 

Ironworkers’ Wages.—The accountants report to the 
Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the north of England 
shows the average net selling price of manufactured iron 
for the two months ending June 30 last to have been 
dl. 1s. 34d., against 5/. 1s. 1d. for;the previous two months, 
and according to the sliding scale arrangements wages 
for the months of August and September will be the same 
as prevailed during the preceding two months. 


Manufactured Iron and Stecl.—There is no material 
alteration in the condition of the manufactured iron and 
steel trades. New orders are now difficult to secure, but 
most firms still manage to keep their works well going. 
Prices for most descriptions have a downward tendency, 
but they are hardly quotably changed. Shipbuilding ma- 
terial is weak, and rails are rather easy, but bars keep 
firm. Common iron bars are 5/. 5s., best bars 5/. 15s., 
iron and steel ship-plates and ship-angles all about 5/.— 
less the usual discount. Heavy steel rails nominally 
41. 10s. net at works. 


Engineering and Shipbuilding.—Engineers here are 
just waiting the course of events. Shipbuilding yards 
have so far been kept active, and they cannot continue so 
for long if the engineering trouble does not get settled, 
and the hulls of vessels when completed are unable to get 
their engines fitted. It is paearted that no new orders for 
vessels are being secured. 

Coal and Coke.—Gas coal is in good demand for this 
season of the year. Bunker coal steady. Manufacturing 
coal quiet. Coke somewhat easier, g blast-furnace 
qualities being obtainable at 13s. 3d. delivered here. 


The Consett Iron Company, Limited.—The revenue 
account of the Consett Iron Company, Limited, for the 
year ending June 30, 1897, shows a profit on the year of 
246,7711. 9s., as against 182,383/. 6s. 1d. for the preceding 
year. There was paid in February last an interim divi- 
dend of 7s. 6d. per share, which, with the dividend on the 
preference shares, made a total of 57,500/., thus leaving 
a balance to be dealt with at the forthcoming general 
meeting on August 7 of 189,2711. 9s. After paying 
on August 9 next a dividend of 4s. per share on 
the preference shares, and 1/. 2s. 6d. on the ordinary 
shares, there will remain an undivided profit of 
26,863. 5s. 4d. to be carried forward. The directors in 
their report state that the year’s operations will, no 
doubt, be regarded as very satisfactory. The retiring 
directors are Messrs. Thomas Hudson Bainbridge and 
Mark Fenwick, who offer themselves for re-election. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Great Industrial Amalgamation. — Another great in- 
dustrial amalgamation, which has excited much interest 
in the district, has been effected by the acquirement by 
Messrs. Vickers, Sons, and Co., Limited, of the business of 
the Maxim-Nordenfelt Guns and Ammunition Company, 
Limited, as on October 1, 1896. The terms of the purchase 
are that Messrs. Vickers, Sons, and Co. deliver tothe Maxim- 
Nordenfelt Company 700,000/. of 5 per cent. preference 
shares of 1/. each, ranking next after the existing preferred 
5 per cent. stock, and 233,334/. ordinary shares of 1/. each. 
The dividends will not begin to accrue on these shares until 
January 1, 1898, but in lieu of dividend from September 
30, 1896, to December 31, 1897, the shareholders in the 
Maxim Company will receive payment at the rate of 5 
per cent. per annum on their holding for that period. 








Messrs. Vickers, Sons, and Co. have agreed to provide 
the funds necessary to pay off the outstanding 400,000/. 
debenture stock of the Maxim Company, and financial 
arrangements are being completed to carry out this 
scheme. Extraordinary general meetings will be held 
shortly. 


Strike oy Edge-Tool Forgers.—In accordance with a re- 
solution passed at a fully-attended meeting, the edge-tool 
forgers of Sheffield on Saturday tendered a month’s 
notice to cease work in consequence of the refusal of the 
employers to grant a 10 per cent. advance on their wages. 
The number of forgers and strikers affected is between 
300 and 400. The men are without funds, but express 
themselves confident of success, as trade is so brisk that 
they state that no firm dare set down its works even for a 
week. There are now insufficient men to meet the re- 
quirementsof manufacturers, and tool-making being practi- 
cally a monopoly of Sheffield, they have no fear of outside 
labour being introduced. One firm, Messrs. Kenyon, of 
Millsands, have already informed the Edge-Tool Forgers 
and Strikers’ Society that they are prepared to adopt the 
new price list submitted by the men as from Monday 
next, and consequently the men employed by this firm 
have not given notice. Firms which deal with that 
country state that to grant the demand would mean the 
total loss of the Russian trade, as if the price list sub- 
mitted by the men be adopted, the selling price list must 
be modified, and the Russian trade will not stand any 
higher prices. A meeting of the employers is called for 
Friday. 


A New 6-In, Gun.—At Woolwich last week a successful 
trial was made of the new design 6-in. gun, manufactured 
by Vickers, Sons, and Co., and fitted with the firm’s 
patent breech mechanism. The velocity obtained was 
exceedingly high, being nearly 2800 ft. per second with 
the service charge, and 2950 ft. with the proof charge. 
Further trials will take place at Shoeburyness, and it is 
expected that if satisfactory the design is likely to be 
adopted for general use in the service. 

Tron and Steel.—The engineering crisis has commenced 
to have its effect on those branches producing steel cast- 
ings, forgings, and heavy goods generally. No big con- 
tracts have as yet been countermanded, but a general 
holding back of inquiries and orders has been very notice- 
able during the past week. The extensive orders which 
have recently been coming to hand for this class of mate- 
rial have practically ceased for the time being. The file 
trade, however, keeps well up, notwithstanding the fact 
that an exceedingly large number of Sheffield files are 
taken by the Tyne and Clyde engineers. The steel trade 
generally is in a thoroughly healthy state, the tendency 
of prices being to stiffen. Railway material continues in 
strong demand. 


South Yorkshire Coal Trade.—Both in the Leeds and 
Sheffield districts there has been a slight falling off in the 
demand for manufacturing fuel consequent on the dispute 
in the engineering branches. In house coal business is 
still on the decline, though probably we have now nearly 
reached the lowest point. Prices for commoner qualities 
are weak, and in some instances to effect a clearance sacri- 
fices are made. For London the trade has been main- 
tained, both the Midland and Great Northern Companies 
taking fair qualities of best coal to the metropolis. Stocks 
are increasing, for though, in some cases, the falling off in 
the demand has caused a slight reduction in the time 
worked, this has not affected many of the large pits. 
Quotations are not appreciably changed, best qualities 
maintaining their values fairly well. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of steam coal amounted 
to 320,000 tons. The demand for the best and secondary 
steam coal is considered, however, to be scarcely so active. 
The best descriptions have made 11s. to 11s. 3d. per ton, 
while secondary qualities have brought 10s. to 10s. 9d. per 
ton. The house coal trade has been dull; No. 3 Rhondda 
large has been quoted at lls. per ton. The demand for 
coke has been well maintained ; foundry qualities have 
brought 17s. 6d. to 19s. 6d. per ton, while furnace coke 
has made 15s. 6d. to 16s. 6d. per ton. Iron ore has been 
steady ; the current quotation for rubio is 13s, 6d. per 
ton. 


Dowlais.—The tin-bar department of the Dowlais 
Works is only partially employed. There has, however, 
been a great deal doing in steel rails. There has been a 
full average output of coal. 


Welsh Coal for Italy.—Messrs. Cory Brothers, Limited, 
are understood to have secured a contract for 50,000 tons 
of double screened coal for the Italian Navy. About 30,000 
tons are to be delivered at La Spezzia, and the remainder 
at various Italian ports. 


Water Supply of Penarth.—On Friday the water works 
committee of the Cardiff Town Council considered tenders 
for the supply of cast-iron pipes for a new service to the 
Penarth district. The tender of the executors of the late 
Mr. C. Jordan, Newport, was accepted. The amount of 
this tender was 2122/. 1s. 3d. 


The Bute Docks.—The Bute Docks Company has now 
made considerable progress with embankment works in 
connection with a new dock authorised in 1894. Up- 
wards of 200 acres have been inclosed on the eastern bank 
of the present docks. During the progress of the work 
1,191,000 tons of cinders, slag, clay, marl, and other sub- 
stances have been used in forming the necessary embank- 
ment. A large portion of the slag wa3 brought from 
Pentyrch and from the Dowlais tips over the Rhymney 
Railway. The expenditure has sendy amounted to 


200,000/., and in a few weeks a contract will be let for the 
new dock properly so called. A Bill which the Bute 
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Docks Company is promoting in the now well advanced 


? 


session of Parliament has been passed by a Commons 
Committee. The decision is of some importance from a 
local railway standpoint. 


Rhymney Railway.—The directors of this company have 
decided, subjected to audit, to recommend a dividend at 
the rate of 11 per cent. per annum on the ordinary stock 
for the half-year ending June 30, leaving a balance of 
16421. to be carried to the next account. 


Third-Class Cruisers.—The officials at Devonport have 
been requested to arrange for berthing three third-class 
cruisers, Which are expected from their builders durin 
thenext two months. These vessels are the Pegasus an 
the Pyramus, building by Palmer’s Iron and Shipbuilding 
Company, Limited, Jarrow-on-Tyne, and the Pactolus, 
in course of construction by Sir W. G. Armstrong and 
Co., Limited, Newcastle-on-Tyne. The vessels belong to 
a set of five ordered by the Admiralty in May, 1896. 
They have a length of 300 ft., a breadth of 36 ft. 6 in., 
a mean load draught of 13 ft. 6 in., and a displace- 
ment of 2135 tons. They are guaranteed to develop 
7000 indicated horse-power with forced draught, calcu- 
lated to give a mean speed of 20 knots on a four hours’ 
run, while an indicated horse-power of 5000 is guaran- 
teed on an eight hours’ natural draught trial, when a speed 
of 184 knots is expected. Each vessel will be fur- 
nished with machine guns of the Maxim type and tubes 
for discharging Whitehead torpedoes. The other two 
vessels of the same type are the Perseus and the Pro- 
metheus, building by the Earle Shipbuilding Company, 
Hull. The total estimated cost of each ship fully 
equipped for service is as follows: Pactolus, 144,988/.; 
Pegasus, 139,794/.; Pyramus, 139,964/.; Perseus, 133,2311.; 
and Prometheus, 133,471/. 


The Coal Output.—The Monmouthshire and South 
Wales Coalowners’ Association, representing collieries 
employing over 100,000 workmen, has decided to abandon 
a scheme for the control of the coal output. This de- 
cision was arrived at in consequence of its being found 
impossible to induce a sufficient proportion of the owners 
to give their adhesion to the scheme. 


South Wales Institute of Engineers.—The members of 
this Institute, to the number of about 120, visited Barry 
Docks on Thursday. The visitors arrived at Barry about 
11 o’clock, and were conducted round the different works, 


including the main dock, the graving docks, the Lady | 


Windsor deep dock, the standing stage, hydraulic houses, 
&c. They were accompanied by Mr. Archibald Hood, 
deputy p cher of the Barry Railway Company; Mr. 
J. Bell, C.E., resident engineer ; Mr. W. Mein, secretary, 
&c. At the conclusion of the inspection, the visitors were 
entertained at luncheon on the invitation of the chairman 
and directors of the Barry Company. 


Bristol Tramways.—At an extraordinary meeting of 
the Bristol Tramways Company on Wednesday, Mr. G 
White, who presided, expressed regret at the absence, 
through illness, of the chairman of the company. Mr. 
White explained that the object of the meeting was to 
confirm a resolution passed on July 7 approving a draft 
order authorising the construction of a light railway to 
a from St. George. The resolution was con- 
firmed. 








MISCELLANEA. : 

Tue value of the agricultural engines exported in the 
first half of this year was 285,158/., as compared with 
320,573/. in the corresponding period of 1896, and 321,394/. 
in the corresponding period of 1894. In these totals 
European countries figured for 219,636/., 231,187/., and 
223,050/. respectively. 

On the Norfolk and Western Railroad (U.S.A.) the 
following mixture is used for cylinders: 20 per cent. steel 
castings, old steel springs, &c., 20 per cent. No. 2 coke 
iron, and 60 per cent. scrap. The analysis of the metal 
is: Silicon, 1.51; manganese, 0.33; phosphorus, 0.65 ; 
sulphur, 0.068 ; combined carbon, 0.62 ; graphite, 2.45. 


The only foreign warships possessing under-water tubes 
for the discharge of torpedoes are the Japanese battle- 
ships Fuji and Yashima. The apparatus in question has 
been designed by Sir William Armstrong and Co., an 
differs entirely from that adopted in the British Navy. 
The necessary propulsive power is obtained from cordite, 
though steam and compressed air may be used. 


The traffic receipts for the week ending July 18 on 33 
of the principal lines of the United Kingdom amounted 
to 1,801,758/., which was earned on 19,034} miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,713,559/., with 18,8794 miles open. 
There was thus an increase of 88,1997. in the receipts, and 
an increase of 154? in the mileage. 

The new sewage works at Killin, Perthshire, have 
now been completed, and will be formally opened to-day. 
The sewage is treated by the so-called ‘‘ International ” 
process in works situated to the south of the railway in 
a park owned by Lord Breadalbane. The effluent passes 
hy an open concrete channel into Loch Tay. There is no 
pumping ; the sewers are designed to deliver the: sewage 


to the — works entirely be gravitation. The 
Works 1ave been designed and carried out by Mr. Woulfe 
Brenan, C.E., of Oban; the contractor was Mr. Bremner, 


of Fortingall, Aberfeldy. 


_H.R.H. the Prince of Wales received on Wednesday, 
the 21st, on behalf of Her Majesty the Queen, at St. 
James’s Palace, a deputation from the Civil and Mecha- 
nical Engineers’ Society, 11, Victoria-street, Westminster, 
consisting of the President, Mr. 8. A’Court, A.M.I.C.E., 
Vice-President Mr. B, Baines-Dadley, A.M,I.C.E., and 


* | substance from the operation of the order has occupied 





the following members of the Council: Messrs. W. 
Se Penn, A.M.I.M.E.; H. V. F. Valpy, M.I.C.E.; 
E. H. G. Brewster, A.M.I.C.E.; and Mr. Percy Field, 
for the purpose of presenting an address of congratula- 
tion to Her Majesty on her long and prosperous reign. 


On Friday, Sir F. Marindin, R.E., of the Board of 
Trade, inspected a new electric tramway from Roundhay 
to Kirkstall, and other sections of the Leeds tramway 
system. The first route inspected was a newly laid line 
in York-road. Afterwards the party drove down to 
Prince’s-avenue at Roundhay FF agin f examined a line 
which is to be worked by electric traction from the Canal 
Gardens to Kirkstall Mae. At the new shed in Kirk- 
stall-road, the inspector and the gentlemen accompanying 
him entered one of the electric cars and travelled by it to 
Kirkstall Abbey and back to Wellington-street. The 
portion of the line on the Abbey-road, which was recent] 
put down; was closely inspected by Sir F. Marindin. 
newly laid tramway in Tong-road was also inspected. 


An important International Congress to discuss the 
prevention of fires will shortly be held at Paris under dis- 
tinguished patronage. The deplorable catastrophe at the 
charity bazaar at Paris in May last, has directed much 
attention to the matter in that city. M. Marechal, the 
vice-president of the committee appointed to arrange the 
| details of the congress, appeals for aid from the architects, 
| engineers, and scientific men of this country and abroad. 
| In connection with the congress it is proposed to hold an 
| international exhibition of fire engines and accessories, in 
| which manufacturers of all nationalities are invited to 
|join. Further particulars can be obtained from Mr. 
Frederick Hoare, of 2493, High Holborn, London, who 
has been appointed British secretary to the Congress. 





The sixteenth congress of the Sanitary Institute will be 
held at Leeds on September 14 to 18 next under the 
presidency of Dr. Robert Farquharson. The work of the 

| congress will be dealt with in three sections, of which 
| that on sanitary science and preventive medicine will be 
| presided over by Mr. T. P. Teale, F.R.S.; that on en- 
| gineering and architecture by Mr. L. Angell, M. Inst. 
| C.E.; and the third, on chemistry, meteorology, and geo- 
logy by Mr. W. Whitaker, F.R.S. In addition to the 
above there will be special conferences on’ river pollution, 
municipal representation, medical officers of health, 
municipal and county engineers, sanitary inspectors, and 
|domestic hygiene. In connection with the congress a 
‘* Health” Exhibition will be held, and excursions have 
| been arranged to various places of interest in the neigh- 
bourhood of the city. The local arrangements are being 
made by an influential committee, presided over by the 
Lord Mayor of Leeds. 


| Since the Order in Council of February 26, 1897, in 
| virtue of which certain parts of the Petroleum Acts, 1871 
| to 1881, were applied to carbide of calcium, the question 
| of the expediency of exempting small quantities of this 





the attention of the Home Office, and the Secretary of 
| State, having been advised that such exemption might be 
| safely extended to quantities of carbide of calcium not 
| exceeding 5 lb., when kept in separate, substantial, her- 
metically-closed metal vessels containing not more than 
1 lb. each, an Order in Council was made on July 7, 
authorising the keeping of not more than 5 Ib. of carbide 
of calcium in vessels as above described without a licence, 
and the original order of February 26 has been amended 
accordingly. The amending order appeared in the Lon- 
don Gazette of July 9. It isto be observed that where the 
| carbide of calcium is not kept in vessels as above described, 
no quantity may be kept without a licence. 


We learn from Engineering News that the Northern 
Pacific Railway Company is adopting lattice-plate 
girders as its standard type for short spans. These 

irders are constructed as plate girders in the neighbour- 
100d of the abutments, but the web-plate is in the central 
position of the girder replaced by prove g A consider- 
able reduction of weight is thus effec with a corre- 
sponding decrease in the cost of the structure. Some very 
smart work was done in erecting several of these eer 
over the Little Missouri River. The existing bridge 
which was replaced by the deck lattice spans, consists of 
a number of timber owe trusses, each 102 ft. long. The 
new steelwork was run into place over these trusses 
during the interval between the passage of two trains. 
| The floor of the old bridge was then cut away, and the 
| new irders lowered into position, temporarily braced, 
and Se track laid and connected up at the ends of the 
| spans. The whole time required for this was 44 hours for 
| the first span fixed, and 3? hours for the last. 
| A contract for the transmission of power from the 
| Santa Ana Canyon to Los Angeles and Pasadena has 
been concluded between the Southern California Power 
Company and the General Electric Company. The 
amount of power to be transmitted at first is 4000 horse- 

wer. The station will be located in the Santa Ana 
Canyon, 12 miles from Redlands and about 80 miles from 
the towns in which the electric power will be utilised. 
The water will be taken from the river through canal, 
flume, and tunnel a the side of the canyon. Here it 
will be led into a pipe line 2200 ft. long, giving what will 
be equivalent to a vertical fall in the water of 750 ft. 
The wheels will be of the ay en type, directly connected 
to the generators, of which there will be four, each of 750 
kilowatts (1000 horse-power) capacity. The maximum 
line potential sill be 33,000 volts, to which potential the 
initial voltage will be raised by 12 step-up transformers of 
250 kilowatts each. This transmission will be the longest 
commercial electrical power transmission as yet under- 
taken, as well as that using the highest voltage. At 





waters of the Ogden Canyon in Utah to Salt Lake City, 
a distance of 36 miles. The Los Angeles transmission 
will be over twice that distance, and three times longer 
than has yet been tried with the power of a 
which to date has only been transmitted to Buffalo, a 
distance of 26 miles. 


A somewhat remarkable bridge accident is reported 
from France, where a portable bridge erected over the 
Adour, at Tarbes, to — temporarily a mason 
— carried away by a flood, failed under its test load. 
The bridge in question was of a type adopted by the French 
military authorities, who keep a stock of them ready for use 
in warfare, in replacing rapidly bridges destroyed by an 
enemy. The structure in question had been erected by 
the military authorities at the request of the Southern 
Railway Company, and had a span of about 150 ft. The 
tests were commenced by loading the bridge with a loco- 
motive and its tender, weighing in all 72 tons. Under 
these conditions the deflection agreed well with that 
calculated, and it was decided to complete the tests by 
sending over the structure a train consisting of two of the 
above locomotives and tenders, followed by a number of 
15 to 16 ton wagons. Just as the leading locomotive ap- 
proached the fan abutment the bridge failed, throwing 
the train on it into the river. From the reports it 
appears that the bridge did not actually break in two, 
but owing to insufficient lateral bracing the compression 
seasons aahlied with the results stated. It is exceed- 
ingly seldom that a bridge fails nowadays from actual 
weakness, the cause is practically always to be sought in 
a defect in stiffness. n official inquiry is to be made, 
and the results of the investigation will be awaited with 
interest. 








PERSONAL.—Messrs. Saxby and Farmer, of the Patent 
Railway Signal Works, Canterbury-road, Kilburn N.W., 
ask us to state that their workmen are not on strike, the 
rumour circulated to that effect being without founda- 
tion. 





BRADFORD AND Bristot.—The Midland Railway Com- 
pany will introduce an important improvement in its 
train service between Bradford and Bristol on August 2. 
The train leaving Bradford each day at 1.25 p.m. and 
Leeds at 1.50 p.m. will run with first and third class dinin 
cars, arriving at Birmingham at 4.55 p.m., and at Bristo 
at 7.20 p.m. <A corresponding train will leave Bristol 
each day at 2.5 p.m., reaching Leeds at 7.25 p.m. and 
Bradford at 7.50 p.m. 





CaTALOGuES.—We have received from the Clayton Air 
Compressor Works, Havemeyer Building, Cortland- 
street, New York, a copy of their new catalogue of air 
compressors and fittings. This firm also supply pneu- 
matic chipping and caulking tools. The “da ue is of 
convenient size, and excellently Sateahed-~dlb. R. F. 
Pritz, of 9, South Parade, Deansgate, Manchester, has 
sent copies of two catalogues just issued from his offices. 
Of these the larger has reference to various forms of con- 
densers and water coolers, whilst in the other Klein’s 
—— steam traps are described. — Messrs. Thomas 

arker, Limited, of Wolverhampton, have sent us their 
pocket list of continuous-current dynamos, motors, and 
other electrical machinery, in which are included the 
sizes and prices of the various standard machines con- 
structed by the firm.—We have received from the Han- 
cock a Company, of the Old Swan Wharf, Lon- 
don, E.C., a copy of their new price list, containing 
illustrated descriptions of the various styles of injectors 
supplied by them. These are supplied to work up to 
pressures of 200 lb. per square inch, or more, and are 
self-starting. Instructions for fitting and managing the 
apparatus are given in considerable detail. A special 
form for use as a water pump is also supplied, and will, it 
is stated, lift water 25 ft. and force it another 15 ft. with 
steam at 60 lb. pressure.—The Edison and Swan United 
Electric Light Company, Limited, of 36and 37 Queen-street, 
E.C., have sent us a copy of Section VIT. of their general 
catalogue, which is devoted to dynamos, motors, and 
transformers.—A_ useful little handbook on aluminium 
and its alloys is issued . the Aluminium Supply Com- 

ny, Limited, of 38, Victoria-buildings, Savcenber, 
rom the information there given it appears that alu- 
minium Ls, Ts, channels, and I beams can all now be ob- 
tained in a considerable variety of sections, up to and 
including I beams 12 in. deep by 5} in. wide. is latter 
section is said to weigh 11.19 lb. ‘per foot. A useful 
selection of tables completes the volume.—The Phosphor 
Bronze Company, Limited, of 87, Sumner-street, London, 
S8.E., have sent us a copy of their new catalogue, describing 
the uses and characteristics of the alloys they supply for 
oys, 


different purposes. The tests of several of these a 
made by Mr. Stanger, show very favourable results.—The 
Campbell Gas Engine Company, of Halifax, have sent us 


illustrated catalogues describing their oil and gas engines. 
Of the former the firm supply both stationary and port- 
able types.—Messrs. Giilich and MacIntyre, of 11 and 12, 
Great Wvesitens, E.C., have issued a circular describ- 
ing the Hansen small-power arc lamps which work with a 
current of as little as 14 amperes, and are stated to givea 
rfectly steady light.—We have received from Messrs. 
ownie and Adams, of 24, Newman-street, London, a 
copy of their new catalogue of incandescent lamps, which 
they supply from 3 up to 500 candle-power.—We have re- 
ceived from Messrs. Latch and Batchelor, Limited, of 
Hay Mills, near Birmingham, a copy of their extremely 
neat pocket <a of wire ropes, of which they make 
a large variety. Notes on the erection and care of ropes 


are included in the volume, as well as complete tables of 
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DOUBLE HYDRAULIC PRESS FOR BENDING ARMOUR-PLATES. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 


(For Description, see Page 135,) 
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son, M. Inst. C.E. The following is the programme: Tuesday, 
August 3, at 10 a.m., reception by the Mayor of Cardiff and reading 
of papers. 2.30 p.m., excursion to the Bute Dock and the Cardiff 
Dowlais new works. In the evening, conversazione and reception 
by the Mayor and Mayoress.—Wednesday, August 4, at 10a.m., 
reading and discussion of papers. 2.30 p.m., excursion to Penarth 
Docks and Melingriffith tinplate works. In the evening, dinner 
and ball.—Thursday, August 5, alternative excursion to (a) 
Dowlais ; (6) the Cyfarthfa Works. In the evening, Welsh concert 
at Park Hall.—Friday, August 6, excursion to Newport, Barry 
Dock, and Penarth. 
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THE NAVY ESTIMATES. 

THE most interesting vote in the Navy Estimates 
is doubtless the shipbuilding vote, but unfor- 
tunately the exigencies of our system of carrying 
on the business of the nation by the strife of parties 
have, of late years, put the consideration of this 
vote in Parliament off until so late in the session 
that it now never receives adequate consideration. 
This is of less consequence in the present year, 
because there seems a general approval by members 
of the programme of the Admiralty. When the 
vote came on on Tuesday last in the Commons, 
there was practically no opposition to it. 

The shipbuilding programme for the present year 
was put forward in a very shadowy manner by 
Mr. Goschen in the First Lord’s annual statement ; 
which we regret to see becomes more and more 
meagre every year. The amount set down to be 
asked was satisfactory—or as satisfactory as one 
could hope—and it has been now increased by half 
a million. The sum asked and given on Tuesday 
last was 5,440,0001. It was, it will be remembered, 
originally proposed to lay down four battleships in 
the course of the present financial year, one to be 
built by contract and three in the dockyards. The 
ship to be built in a private yard will be precisely 
like the Canopus, and it will make the sixth of the 
class in progress. She will be called the Vengeance. 
The other vessels will be improved Majestics, and 
they will, therefore, have a deeper draught of water 
than the Vengeance. One each of the three Govern- 
ment built vessels will be constructed at Ports- 
mouth, Chatham, and Devonport. The displace- 
ment will be the same as the Majestic, namely, 
14,900 tons, but the mean draught will be less than 
that of the latter ships by 9in., or 26 ft. 9in. An 
additional 10 ft. in length, which will bring them 
up to the round 400 ft., will compensate for de- 
creased depth. It will also tend towards greater 
speed, for it is proposed that the new vessels shall 
make 18 knots on trial with natural draught, which 
is 1} knots more than the Majestic. An allowance 
of 14 knots reduction in speed is to be made for 
continuous steaming in smooth water and with 
clean bottoms. Water-tube boilers are to be used, 
presumably of the Belleville type, as nothing is 
said to the contrary. The coal supply will be 
arranged as in the Majestic, and the armament will 
be similar to that of the latter vessel, but improved 
construction of the guns will render them some- 
what more powerful. The main armour is to be of 
the same in general arrangement, but the improve- 
ment due to the method of using nickel steel— 
which at last appears to have established itself in 
this country — will make the resisting quality 
superior to that of the older vessels. The new 


, Majestics will, however, differ from their prototype 


in having their ends protected by thin armour as 
in the Canopus class. The power to be developed 
by the engines was not stated by the First Lord, 
and, indeed, the only information vouchsafed about 
the machinery was the vague if important state- 
ment that there were to be water-tube boilers. It 
will be gathered, however, that the new ships are 
an advance upon the original design, an improve- 
ment which is but natural, as the labours of the 
engineer and the metallurgist have placed better 
material in the hands of the ship designer. 

The extra half-million to the expenditure of 
which the Chancellor of the Exchequer has given 
his approval has been called forth by the excep- 
tional efforts made by foreign countries. All 
reasonable people will agree with the First Lord 
of the Admiralty that this is the proper way of 
framing our Naval Estimates, and there need be 
no unfriendliness in meeting force with force, 
trusting, as we do, that those forces may be always, 
from the military point of view, potential. It is 
obvious that if no other nation had a Navy stronger 
than that, say, of Switzerland, we should have no 








need for the ‘*bloated armaments” of which we 
hear from one section of those who talk, but might 
be content with a small force sufficient for the 
police of the seas. This being the case, it is 
foolish to talk, as people do, of the exasperating 
effect on other nations of our efforts to improve 
and increase our Navy, as other countries improve 
theirs. The whole argument, however, is not 
worthy of attention. Great Britain is compelled, 
by the exigencies of her position, to have a pre- 
ponderating force afloat, and she cannot afford to 
relax this rule even in favour of powers with which 
we may be on the most sincere terms of friendship 
and goodwill. The First Lord explained how he 
proposed to allocate the half-million. He proposed 
to lay down certain ships and accelerate the build- 
ing of others, both of which steps naturally make 
demands on the current Estimates, though the 
latter plan relieves the charges for later years. 
Four armoured cruisers are to be put in hand, 
in addition to those already provided for. These 
vessels are to be very powerful, we are told, for 
they are designed to take part in fleet action, 
although presumably they will not be expected to 
cope on equal terms with strongly armoured ships 
of the line of battle ; as Mr. Goschen says, ‘‘ they 
will not be obliged to retire from the action.” At 
the same time they are to be so equipped in regard 
to speed and other arrangements as will enable 
them to act in keeping up lines of communication. 
The desirability of a ship of intermediate strength 
in armour and armament, sacrificing, of course, 
something in other qualities, is one which has been 
discussed again and again. The armoured cruisers 
as a class fell through, and the tendency of opinion 
among experts has tended of late, it seems to 
us, more towards a smaller battleship than to a 
stronger cruiser. There are, however, objections to 
both plans, the ‘‘neither fish, flesh, nor fowl, 
nor good red herring” theory being applicable to 
each. The sketch of the design given by the First 
Lord is as shadowy as House of Commons sketches 
usually are, and it will be with the greatest interest 
that fuller details will be expected of this new class. 
We may be sure that the details will be worked out 
with great skill and knowledge at Whitehall. Very 
great improvements have been made during the last 
few years-—ever since the Royal Sovereign design 
was got out—in the manner designs are produced. 
It was proposed during the debate on Tuesday that 
a standing committee of designs should be formed. 
There is a much better plan than that at the Admi- 
ralty, for the opinion of the best-informed naval 
officers is sought, and the skill which Sir William 
White and his staff bring to bear on the carrying 
out of the work has insured designs which have—so 
far as can be judged without the proof of war— 
placed our fleet not only numerically, but in the 
comparison of single ships, at the head of all navies. 
These new ships are to be 440 ft. long and 
69 ft. 6 in. wide. The mean draught will be 
26 ft., and the displacement 11,850 tons. So they 
will be vessels of no mean size. The armament 
will be two 9.2-in. and twelve 6-in. guns, the latter, 
of course, quick-firing, and they are, we are told, 
to be ‘‘ of a new and more powerful type.” There 
are also to be fourteen 12-pounders, and three 
3-pounders. There will be two submerged torpedo 
discharges. The protection of the 9.2-in. and of 
the 6-in. guns will be similar in arrangement to 
that in the Powerful, but the armour will be of the 
improved kind, and have superior resisting powers. 
Protection to buoyancy and stability will be secured 
by vertical armour of the same thickness and 
quality as in the Canopus class of battleship, and 
the protective deck will be similar. The bottom 
is to be sheathed and coppered. The estimated 
speed on an eight hours’ trial is 21 knots, with 
the usual reduction of 14 knots for continuous 
steaming at sea in smooth water and with 
clean bottom. At the draught and displace- 
ment stated, the coal carried will be 800 tons; 
but the full bunker capacity will be double 
this amount. ‘‘The Committee will see,” said 
Mr. Goschen on Tuesday, ‘‘that we have a 
ship whose armament and protective power 
will be superior in many ways to the older 
ironclads, and which will be perfectly fit to take its 
place in the line of battle against many of the iron- 
clads of our time.” All these four vessels will be 
built by contract, but as the designs have yet to 
be worked out, not much progress will be made this 
year, but 120,0001. will - spent on the hulls and 
100,0007. on the guns during the current financial 
year, which, as Mr. Goschen said, is a beginning, 
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and it is something to make a beginning. Their 
total cost is estimated at 700,0001. each. 

A part of the half-million is to be spent on 
hastening the Vengeance, the new contract-built 
ship of the Canopus class, and she is to be put out 
to be built immediately, instead of waiting until 
the end of the year. That will take another 
50,0001., and 170,0001. is to go for labour and 











time exhibitors for the most part know the official 
stamp that has been set on them, and are well satis- 
fied, passably content, or the reverse. 

It is much to be regretted that so little publicity 
has been given to the Brussels Exhibition in this 
country ; it has not received so large a share of popu- 
larity as that held in Antwerp in 1894, and which 
could bear no comparison with it. A few journals 


materials in hastening the dockyard ships, and | have devoted space and labour to make it known, but 
60,0001. on four torpedo-boat destroyers will make | indifference, or some other quality on the part of the 


up the total. 


publicity committee in Brussels, has paralysed the 


Turning to work originally provided for, Mr. | dissemination of knowledge by means of which 


Goschen made reference to the light-draught river | popular interest can be aroused. 
| circumstances, so far as this country were concerned, 


gunboats, which he now says are for the Nile, a fact 


It is true that 


which everybody knew, but nobody was supposed | opposed themselves to the success of the Brussels 


to know. 


The (nominal) secrecy about these boats | Exhibition. 


The newspapers were far too absorbed 


has been so great that we have forborne to say | with foreign and home affairs to spare space for the 


anything about them hitherto out of consideration 
for those who were officially acquainted with the 
details. One of these gentlemen, in conversation 
with whom we made reference to some of the fea- 
tures of design, said to us, ‘‘ For goodness sake do 
not put that in print ; the Admiralty are sure to 
think you got it from me.” Of course, anybody but 
the Admiralty would know that it is impossible to 
put a small army of workmen, draughtsmen, de- 
signers, sub-contractors, and overseers on a job 
without something getting afloat as to the details. 
However, we respected our friend’s fears, and wait 
for the information to come round by the recognised 
sources from foreign countries. Mr. Goschen, how- 
ever, now tells us that ‘‘ we feel the need of this 
class of boat, not only for the Nile, but also for 
Chinese rivers ;” and with this every one will agree. 
The new Nile boats are a most welcome addition to 
a branch of military equipment we have too much 
neglected, namely, an inland navy. The very 
ingenious vessels that are now being built by the 
two Thames firms, differing widely in essential 
details, cannot fail, in the event of being used 
in hostilities, in saving our troops from much 
suffering and hardship, and will tend to render 
the most unsatisfactory of all warfare to the 
soldier, savage warfare, a less protracted opera- 
tion. We conclude we may repeat the few 
details of these boats given by Mr. Goschen 
without even rousing the fears of our friend before 
referred to. There are six of 100 ft. long and 2 ft. 
draught, and having a maximum speed of 9 knots. 
Two others are 145 ft. long and also 2 ft. draught, 
which will steam 13 knots; and four twin-screw 
river gunboats of 180 ft. long and 8 ft. draught, 
having a maximum speed of 13} knots. Mr. Goschen 
also made reference to the new Royal yacht. She 
is to be 380 ft. long, 50 ft. wide, and will have a 
mean draught of 18 ft., at which the dis- 
placement will be about 4600 tons. She will have 
triple-expansion engines which will give a maxi- 
mum speed of 20 knots. Mr. Goschen thought it 
necessary to apologise for not giving Her Majesty 
a vessel that would travel faster than this, but his 
explanations were quite unnecessary. <A yacht is a 
pleasure vessel ; at any rate it is a vessel intended 
to take persons about in comfort, and 20 knots is 
certainly quite as much as can be reached under 
these conditions. The new vessel is roughly esti- 
mated to cost a quarter of a million. 

The shipbuilding vote was, as stated, agreed to, 
but not until a division had been taken on a futile 
amendment. The vote of 2,126,000/. for the ex- 
penses of the personnel, shipbuilding, repairs, 
maintenance, &c., including the cost of establish- 
ments of dockyards and naval yards at home and 
abroad, was also agreed to after some discussion 
and the Committee had been again divided ; some 
other smaller sums were also voted. 





THE BRUSSELS EXHIBITION JURY 
AWARDS. 

Tur most critical period during the life of an 
exhibition, from the exhibitor’s point of view, 
has come and gone at Brussels, and the extreme 
tension that precedes and attends the labours of 
the examining juries is now, toa large extent, re- 
laxed. For though there will be, a few weeks 
hence, plenty of work for the superior jury to 
undertake, it will refer chiefly to appeals regarding 
exhibits that have been overlooked or not properly 
considered by the examining juries, whose general 
decisions must be sustained, and whose recom- 
mendations as to awards must be confirmed. The 
awards made by the examining juries are pre- 
served a profoundly open secret until after their 
confirmation by the superior jury, so that by this 














just eulogy of an Exhibition which came into 


existence somewhat under a cloud ; the public was 
filled with one idea to the exclusion of all others— 
the Jubilee celebrations. But now that the season 
is in extremis, and the end of the session is in 
sight ; now that the British jurors have returned 
filled with a just appreciation of the importance of 
the Exhibition ; and that Brussels has been made 
glad by a visit of the Lord Mayor in all the glory 
of state coach, sheriffs, sword-bearer, mace-bearer, 
and the rest ; it is safe to predict that the latter half 
of the Exhibition’s existence will be marked by a 
lively interest that has been wholly wanting until 
now. The general indifference is the more strange, 
since the Exhibition may, now it is complete, fairly 
lay claim to rank as one of the first class, as re- 
gards extent, popular attractions, and importance 
of contents. The best industries of Belgium are 
well represented ; France has never appeared be- 
fore to so great an advantage in any foreign country ; 
the fine art galleries may claim comparison with 
those of 1889 in Paris; and the science col- 
lections are very remarkable. As for the colonial 
exhibit in the beautiful park of Tervuren, it is dis- 
tinctly the best that has ever been brought together, 
and the fine specimens of dusky humanity imported 
for a brief period from the Congo, are a source of 
unbounded delight to hundreds of thousands of 
Belgians, who realise, probably for the first time, 
the possibilities of the kingdom beyond the sea, 
founded by their sagacious monarch at a vast per- 
sonal outlay. For the moment, however, we are 
concerned with the persistent though hurried 
labours of the various juries, about 70 in number, 
who last week took possession of the Exhibition, 
raising the temperature for a few days to fever 
heat. It has never been our lot to take part in 
similar proceedings so menacing in their earlier 
stage, so peaceful and satisfactory in their results, 
and certainly a more able body of British jurors 
never before volunteered for an arduous and more 
or less thankless task. Of their fitness for the 
work, in the face of an overwhelming majority of 
jurors of other nationalities, let the results achieved 
for the British Section, testify. 

Mention must be made here of the admirable 
organisation perfected by Monsieur Gody, the chief 
of the Belgian Jury Committee. Very patiently 
and in the face of almost innumerable difficulties 
inseparable from the safeguarding of 30,000 exhibi- 
tors of 26 nationalities, by as many Commissionaires- 
Généraux, he elaborated a system, which aided by 
the mutual forbearance and common sense of the 
600 or 700 jurors, proved to be admirable in its 
working. In one respect alone, we venture to 
consider this system defective, and certainly it was 
the cause of much trouble during the early daysof the 
jury work. We consider that the Presidents of the 
various juries should in all cases have been Belgians, 
instead of varying nationalities. It was fairly 
within the right of Belgium to reserve this privilege, 
and the claims of foreigners could have been well 
met by distributing the vice-presidencies among 
them. But, apart from this, there is no more room 
for criticism of the organisation, than there is of the 
labours of the juries when they once got to work. 
It is interesting to compare the steady, prompt, and 
efficient manner in which exhibits were examined, 
with the preposterous farce that disgraced the 
World’s Fair in 1893, when the jurors were pos- 
sibly as efticient, and certainly as anxious to work 
as now, but were hampered in every way by the 
methods prescribed for them. Mr. Thatcher and 
Mr. Gody may, in fact, be taken as the types, re- 
spectively of incompetence and efficiency, so far as 
Exhibition jury work is concerned. 

It is entirely premature to consider the awards 


made by the juries, as they still await confirmation | 








by the superior jury; and, indeed, except as re- 
gards the British Section, we have but little infor- 
mation. We may say, however, that the results 
obtained for British exhibitors are eminently satis- 
factory, and give evidence of the high class of 
exhibits, as well as of the ability of our jurors, 
and of the just feeling that animated the foreign 
members. It is pleasant to record that a gold 
medal has been awarded to the London Chamber of 
Commerce ; and to several gentlemen as col- 
laborateurs ; that the mimic presentation of our 
Navy, and our merchant fleet ; our railways ; and 
all the numerous industries that are represented 
in the British Section ; have been well cared for. 
The same may be said for the Fine Art portion of the 
section. In this jury we were entitled to four mem- 
bers ; but owing to circumstances entirely inde- 
pendent of the English Fine Art Committee, only 
one juror—Mr. M. Spielmann, the well-known art 
critic—was present. Nevertheless, we have secured 
one of the three grands prix given for paintings, the 
other two going to Belgium and France. In addi- 
tion to these, a similar award was made to Belgium 
for sculpture, and to France for engraving, this 
couutry not contributing much in either of these 
arts. As for the first and second class prizes, a 
larger proportion of awards were made to this 
country than to any other. 

We are glad to be able to report that exhibitors 
in the British Section are well contented with their 
participation, and with the business resulting there- 
from. This is eminently satisfactory, as it is dis- 
couraging for industrials to incur a large expense 
without reaping some direct benefit. Taking every- 
thing into consideration, it may now be safely 
asserted that the British Section at the Brussels 
Exhibition has proved a marked success, in spite 
of the many difficulties that attended its creation. 








ORGANISATION AND BENEFITS OF 
TRADE UNTONS. 

THE great labour struggle for the eight hours in 
the engineering trades tends to attract some atten- 
tion to the organisation, methods, and means of 
trade unions as labour organisations. Some persons 
seem only to regard such bodies with favour from 
the provident point of view. This would appear 
to be the case with Mr. Siemens, when he stated 
to a press representative that he ‘‘regarded 
trade unions as valuable institutions, in that they 
encourage thrift amongst the men.” This is un- 
doubtedly the one aspect which commends itself 
to the public generally. But to the men it is and 
always has been, secondary to the main purpose of 
the trade union, namely, trade protection, or, in 
other words, the advancement of their interests as 
workmen, by the increase of wages, reductions of 
working hours, and bettering their conditions of 
employment generally. Primarily this has always 
been their object. It cannot be ignored, and they 
must be judged as they are, as labour organisations, 
to which are added provident benefits in such 
unions as the Amalgamated Society of Engineers, 
and numerous other societies constituted after that 
model, and some others slightly different in con- 
stitution and methods, but all having the same 
general purposes in view. To understand trade 
unions aright it is essential to remember some 
facts of an earlier date. Up to 1871 they were 
not really legal bodies, though they were not un- 
lawful. The distinction is a nice one, but_ it is 
none the less correct. The lawfulness of com- 
binations was proclaimed in 1824, and again by a 
second Act repealing the first in 1825. But they 
had no legal protection of their funds until the 
short Act was passed for that purpose in 1869, 
which Act was superseded in 1871 by the Trade 
Union Act of that date. This fact will give a clue 
to some incidents which would otherwise be ob- 
scure. 

When the Amalgamated Society of Engineers 
was formed in 1850, legal disability stared them in 
the face. Amalgamation really meant the absorp- 
tion into one organisation of several local and inde- 
pendent unions, some of them purely sectional, in- 
cluding smiths, fitters, millwrights, patternmakers, 
&c., working at, or in connection with, the engineer- 
ing trades. In order to consolidate the union then 
formed, the promoters gave it a wider basis than 
was usually the case in trade unions up to that 
date, by making it more or less a provident society 
with friendly society benefits attached thereto. 
The contributions were fixed at a higher rate than 
in most existing societies, but the benefits secured 
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were correspondingly large, and from 1851 the 
Amalgamated Society of Engineers became the 
type of the modern trade union with provident 
benefits, the model, in fact, upon which many others 
have been founded. Such unions provide for ‘‘ trade 
purposes ”” as the one essential characteristic of all 
such organisations. To these were added provision 
for ** out-of-work,” sickness, accident, old age, and 
in some instances other benefits. The one great 
danger which threatened them was the insecurity 
of their funds. Any officer could rob them with 
impunity. It was neither fraud nor theft, for the 
whole of the members were part owners, and could 
not be prosecuted until the ‘‘ Recorder’s Act” was 
passed in 1868. When the Friendly Societies Act 
of 1855 was being passed the leaders of the Amalga- 
mated Society of Engineers and others sought to 
obtain protection by depositing their rules with the 
justices, as was done by friendly societies. A clause 
was drafted and inserted in the Bill for that purpose, 
and for some 10 years they had partial protection, 
or what was regarded as protection, until a case was 
tried, Hornby v. Close, when the fiction of protec- 
tion of funds was exploded. Still it had served its 
purpose to some extent, for the members thought 
that protection had been secured. 

In order to evade what was regarded as the law, 
and to obtain an informal kind of registration by 
depositing the rules under the Friendly Societies 
Acts, the labour leaders and officers of trade unions 
of 45 or 50 years ago eliminated from their rules 
every direct reference te strike pay, and substi- 
tuting therefor some other term, which terms have 
become more or less technical. Out-of-work pay 
was termed ‘‘donation benefit” in most cases, but 
in some strike pay was included under that term, 
according to the regulation allowance. But usually 
if the payment represented strike allowance, it was 
donation benefit and something more, that is to say, 
if full donation benefit was 9s. or 10s. per week, an 
extra 5s. was given if the men were really on strike. 
The latter was termed ‘‘ contingent benefit,” con- 
tingent meaning that the branch approved of the 
action taken, and that it was strictly within 
the rules. A strike usually involves taking the 
votes of the members for and against, but this only 
applies where some new advance or advantage is 
to be gained. Resistance to a reduction, or to 
longer hours, or to the infraction of some recog- 
nised local trade custom, does not require a vote of 
the members, but it may require the vote of the 
local lodge or branch. Donation benefit pure and 
simple is paid for a certain number of weeks at the 
full rate or at a reduced rate, but only for a certain 
number of weeks—generally 12 to 14—in the year, 
and a certain number of other weeks must elapse 
before the member can again come on the fund. In 
the case of a strike the pay is continued as long as 
the strike is continued by the concurrence of the 
union, or until the member has obtained work else- 
where. The engineers pay 10s. per week for 14 
weeks, 7s. per week for 26 weeks, then 6s. per 
week. Donation benefit as out-of-work pay ranges 
from 8s. or 9s. to 10s. or 12s. per week, not higher ; 
strike pay from 10s. to 25s. per week, the latter 
being an exception. 

Sick benefit is, of course, well understood, and 
when a man is said to be on the sick-list, it means 
that he is in receipt of sick benefit, which ranges 
from 9s. to 15s., the latter rate, however, only in 
one union. The more general rate is from 9s. to 
12s. per week for 26 weeks, and then a reduced 
rate. In some societies the period is 13 weeks for 
the higher rate, and then 13 weeks for a reduced 
rate, and a further reduced rate for another term. 
Accident benefit is in many cases termed a ‘‘bonus,” 
probably meaning a good gift, of 501. or 1001. 
to a man in cases of total disablement from follow- 
ing his trade. Otherwise injuries are treated as 
sickness, and paid for as such. Funeral benefit 
means payment of a sum at the death of a member 
or his wife—in the case of a member, from 10/. to 
12/, usually, in one case 15l.; of a member’s wife, 
4l. to 6l., generally 51. or 61. Superannuation 
benefit, or allowance, differs according to length 
of membership, generally the full rate after a term 
of years being from 7s. to 9s., and in the case of 
the Engineers 10s. per week as long as the member 
lives. But there are reduced rates for shorter 
terms of membership. Besides these chief benefits 
many unions have a benevolent fund for distressed 
members, from which grants are made from time 
to time ; insurance against loss of tools by fire or 
theft ; travelling relief in certain cases, now very 
much reduced, and emigration, now almost entirely 





abandoned. In the place of travelling allowance, 
relief fares are now paid to situations, while dona- 
tion benefit helps to keep the home together, 
whereas tramping tended to break it up. Those are 
the chief benefits in the better-class unions, and 
affect generally all those affected by the present 
strike and lock-out in the engineering trades. 

Members of a trade union on strike, or in receipt 
of donation benefit as unemployed, are required to 
sign the vacant book daily between certain hours. 
The origin of the term ‘‘ vacant book” is not very 
clear, but it is evident that it was invented to avoid 
the use of the term ‘‘on strike.” The object, of 
course, is to insure that the man, or men, are really 
unemployed, and that they are not spunging on the 
funds. Trade protection, or trade members, consist 
of such men as do not, from causes defined in the 
rules, become full-paying members, entitled to all 
benefits. In some cases they are too old, in other 
cases too young, or they may not be regarded as 
physically fit to become entitled to sick pay or 
superannuation. A financial member is one within 
what is termed limits, that is, one who is not more 
than 13 weeks in arrears of contribution. When he 
is out of limits he is not entitled to benefits, but he 
may still bea member. ‘Tool benefit only applies 
to loss of tools by fire or theft; it is provided in the 
Engineers, Carpenters, and other amalgamated 
unions: A run-out fine means a fine for not keep- 
ing up the payments, so as to be within the limit de- 
fined by the rules. Travelling relief is no longer 
used as it was formerly ; it is becoming more and 
more exceptional. When a man is on travel he is 
allowed so much, usually 1s. 6d. per day for bed 
and breakfast. Donation, and payment of fares 
to situations, are thought to be better. Levies are 
either amounts fixed regularly by rule, or voted 
from time to time by the whole of the members. 
Voting usually takes place when any new privilege 
is to be obtained, such as the eight hours, or an 
advance in wages ; it is not required to sustain an 
advance in wages, or to maintain a reduction in 
hours when once obtained. The majority rules in 
most cases, in a few there must be a proportionate 
majority, or the vote is taken again or lost for the 
time being. These are some of the terms used by 
the trade unions. 

In the Amalgamated Society of Engineers the 
contingent fund is kept separately. The total 
amount expended from that fund during last 
month was 1291. 19s. 4d., ; the total so expended 
since the separate accounts were published to that 
date was 103,235/. 18s. 5d. ; total to July 1, 1897, 
103,365. 17s. 9d. Some of the unions keep no 
such separate account. The Engineers also keep 
separate probationary and trade members’ benefits, 
the full members being those paying for all benefits. 
Trade members, and trade protection members, 
get full donation benefit in certain cases, but pro- 
bationary members only get 5s. per week sick 
benefit, for which they pay 3d. per week. As a 
matter of fact, all the accumulated funds of a union 
may be used for trade purposes, but many of the 
unions have now a large reserve fund for super- 
annuation purposes only. But if there is a great 
run upon the funds, levies are at once put on so as 
to endeavour to keep the balance at a good round 
sum per member, if possible, at not less than 31. 
per member inthe union. It is this reserve power 
which enables a union to engage in a great strike, 
for its assets increase as its liabilities increase, 
although not correspondingly or proportionately, 
yet in some ratio to the demands upon the funds. 
It is very seldom that a levy is refused—scarcely 
ever when it is required for the purposes of the 
society. It is sometimes refused when a vote is 
taken for a grant to some other union, or for some 
purpose not special tothe members. The foregoing 
will enable the reader to understand something of 
the working of the great trade unions of the country, 
and especially those engaged in the engineering 
struggle. 








THE BRITISH ASSOCIATION. 


Tue British Association, though 66 years in 
existence, has seldom gone abroad. Of course, in 
the forties and the fifties, the equation of personal 
displacement was small and undeveloped. Still, 
even as early as 1835, we find the members of the 
British Association venturing over the Channel to 
hold an autumnal gatheringin Dublin. Five times 
subsequently the Irish Channel was crossed for a 
similar purpose. Two of those meetings have be- 
come famous in the annals of the British Associa- 





tion. The first was that held in Cork in 1843, 
when Joule read his epoch-making paper on the 
mechanical equivalent of heat ; and the second was 
that held in Belfast in 1874, when Professor Tyndall 
sounded in his presidential address, the fundamental 
note of materialistic philosophy and rang the changes 
on its various discordant harmonics. 

In 1884 the Association, emboldened by Channel 
experiences, resolved upon holding its annual 
session beyond the boundaries of the British Isles. 
The invitation of the civic authorities and the 
academical institutions of Montreal was accepted. 
Lord Rayleigh presided, and those who heard or 
read his address cannot forget the masterly manner 
in which he reviewed our knowledge in the various 
domains of physical science, and pointed out the 
direction in which advances were most desirable. 

Once again the Association is on the eve of leav- 
ing our shores for the Canadian Dominion ; and 
there are many who will appreciate, from a loyal 
as well as a scientific motive, the decision of the 
executive to hold the meeting of Her Majesty’s 
Jubilee year in the intellectual centre of the pro- 
vince of Ontario, viz., the city of Toronto. 

The retiring President is Sir Joseph Lister ; the 
President-elect is Sir John Evans, K.C.B. Dr. 
Evans will be supported on this interesting occa- 
sion by quite a number of distinguished investi- 
gators in the various departments of knowledge. 
The Nestor of British science, Lord Kelvin, will be 
there, a host in himself ; Lord Lister; the dis- 
coverers of argon, Lord Rayleigh and Professor 
Ramsay ; Dr. Oliver Lodge, Dr. Forsyth, Professor 
Roberts-Austen, and doubtless numerous repre- 
sentative men from Continental academies, as 
well as from colleges, universities, and learned 
societies in the United States and Canada. 

The opening address will be given by Sir John 
Evans on Wednesday, August 18, in Massey Hall. 
As this hall has a large seating capacity (over 4000) 
and possesses good acoustical properties, it isintended 
to use it for the evening lectures, which are always 
supposed to be of local interest and of popular 
character. There are but two such discourses ; one 
of them will be given by Professor Roberts-Austen, 
and the other by Professor John Milne. The 
former will speak on ‘‘Canada’s Metals ;” the latter 
on ‘‘ Karthquakes and Volcanoes.” 

The presidents of the various sections are as 
follow: Mathematical and Physical, Professor 
A. R. Forsyth; Chemistry, Professor William 
Ramsay ; Geology, Dr. G. M. Dawson; Zoology, 
Professor L. C. Miall; Geography, Dr. J. Scott 
Keltie ; Economic Science and Statistics, Professor 
C. K. Gonner; Mechanical Science, Mr. G. F. 
Deacon ; Anthropology, Professor Sir. W. Turner ; 
Physiology, Professor Michael Foster, Sec. R.S.; 
Botany, Professor H. Marshall Ward. 

The meetings of these sections will be held in 
the halls and lecture-rooms of the University of 
Toronto and other buildings situated on the Uni- 
versity grounds. 

It is expected that some important papers will 
be read, and that the discussions will be lively. To 
enable the members of the American Association 
to attend, their annual session will open at 
Detroit on August 9, and close (August 14) so as 
to allow the intervening 240 miles to be con- 
veniently and comfortably traversed before the re- 
sumption of work. 

It is also expected that the gathering at Toronto 
will include eminent men from every country, and 
that it will form a veritable international congress. 
The idea is afloat to profit by this rare opportunity 
in order to form the nucleus of an international 
organisation for the advancement of science, which 
nucleus would be further and completely evolved 
at the Paris Exhibition of 1900. This would, 
indeed, be a very befitting way of commemorating 
the second visit of the British Association to 
America. 

Toronto and its vicinity offer many attractions 
to the student of nature and the pilgrim of 
science. There are the glacial beds of the Don 
Valley, the Niagara River with its vertical silurian 
walls some 200 ft. high and the world-renowned 
cataract with its ever-interesting history. Bathing 
the city front is Lake Ontario, the last link in the 
chain of lakes that connects the grand drainage 
system of the upper section of the United States 
with that ofthe Dominion of Canada. Within easy 
access (four hours by train) lie the renowned 
Muskoka Lakes, which offer idyllic bits of scenery 
that must strongly tempt every slave of the 
camera, Three hours on a fine large steamer 
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suffice to convey the visitor to a point on the 
Niagara River from which trolley lines run to the 
Falls. There he will be received by the Cataract 
Construction Company of New York, who will be 
glad to offer him every facility for inspecting their 
extensive plant, which is a marvel of engineering 
skill. Numerous establishments, utilising for in- 
dustrial purposes the current developed at the 
power-house, are in close proximity ; they too 
have signified their intention of throwing open their 
doors to interested parties. 

The social features of the meeting are many and 
inviting. Lord and Lady Aberdeen are taking an 
uncommon interest in the approaching meeting, 
and will contribute their share towards making it a 
success. They will hold a reception on August 19, 
which is expected to be a brilliant affair. The 
Lieutenant-Governor, the Hon. G. A. Kirkpatrick, 
has also offered to hold a reception, as have the 
faculties of Trinity College and Victoria College. 
There are also rumours of garden parties, club 
socials, &c. Arrangements are likewise being 
made to convey visitors—in a pleasant and economic 
manner—to the Pacific coast on the one hand, and 
through the Thousand Isles to Montreal, quaint 
old Quebec, and the picturesque Saguenay River 
on the other. 

The local publication committee have prepared 
a ‘* Handbook of Canada” for distribution among 
the members who intend to take part in the 
Toronto meeting. The book contains chapters on 
the public administration and history of the Domi- 
nion, as also on the geography, geology, natural 
history, and economic resources of Canada. The 
various sections are written by men of recognised 
authority on the subjects about which they treat. 
The book will be found a very valuable guide. 

Professor A. B. Macallum—a leading member of 
the local organising committee—is confident that 
Canadians will not fail to profit by this fine oppor- 
tunity to show their Transatlantic visitors some- 
thing of the grandeur and resources of their 
country, and that they will leave nothing undone 
to make the meeting of ’97 memorable in the annals 
of the British Association. 





THE FOREIGN TRADE OF JAPAN IN 
1896. 

Tue recent action of Japan, with regard to the 
proposed annexation of Hawaii by the United 
States of America, proves that she is of opinion 
that the position which she has attained as a com- 
mercial and military nation entitles her to be re- 
garded as one of the Great Powers. It is admitted 
by even her most severe critics that the progress 
made by the Mikado’s empire in the arts of western 
civilisation is something marvellous, although some 
have still doubts as to whether it will last. It is not 
necessary that we should undertake the réle of 
prophets; it is sufficient that we record the march 
of events, and endeavour to extract therefrom the 
lessons which will be of use to us in the conduct of 
our own affairs. 

The report on the trade of Japan for the year 
1896, drawn up by Mr. Lay, the acting vice- 
consul at Tokio, and recently published by the 
Foreign Office, shows a very decided advance, in 
spite of distinct discouragements and difficulties. 
In 1896 the total value of that trade was no less 
than 31,543,195/., of wnich 18,776, 8961. represented 
imports and 12,766,299]. represented exports, 
showing an increase of 5,226,6791. in the imports 
and a decrease of 1,995,003/. in the exports ; making 
a net increase on the year of 3,231,6761. The 
balance of trade was against Japan, imports exceed- 
ing exports by 6,124,367/., an occurrence rare in 
the history of the nation’s foreign commerce. This 
state of affairs arose principally from the increased 
demand for metals, textiles, raw materials, &c., 
consequent on the industria. activity which sprang 
up after the war, and from a considerable falling-off 
in the quantities of silk and tea—Japan’s two staple 
articles of export—sent abroad. The following 
Table shows the distribution of the foreign trade of 
Japan 





Imports Exports 

from to 

£ £ 
Great Britain 6,480, 664 976,343 
Hong Kong 999,007 2,162,972 
British India 2, 462,843 491,579 
Australia 91,333 157,978 
Canada 5,636 172,688 
Tota] British Empire 10,039,483 3,961,560 





Imports Exports 

from to 

£ £ 
United States ... 1,790,842 3,416,004 
France ... ree 840,257 2,061,300 
Germany 1,879,494 321,982 
China 2,334,557 1,497,584 
Total other countries 6,845,150 7,296,870 


Of the total increase of 5,226,6791. in the imports, 
it is satisfactory to find that 1,775,2371. was from 
Hong Kong, 123,8701. from British India, 1,212,9551. 
from Australia, 19,3291. from Canada 4,258]. The 
increase of imports from the United States was 
824,5551., from France 260,3131., from Germany 
605,2071., and from China 39,8521. As already 
stated, the decrease in the exports arose chiefly from 
the falling-off of the trade in tea and silk. The de- 
crease in the exports to the United States amounted 
to 2,437,1311. and to France 577,208/. On the other 
hand, there was an increase of 507,948]. in the 
value of the goods exported to China. It is satis- 
factory to find that British trade is more than hold- 
ing its ground. Imports from Great Britain 
amounted in 1896 to 36 per cent. of the total, as 








compared with 34 per cent. in 1895. German trade 
did not increase to the same extent, amounting to 
10 per cent. of the whole, as compared with 9 per 
cent. the previous year. Imports from the United 
States rose 84 per cent., but a decrease of over 40 
per cent. took place in the exports to that country. 
The export trade to China grew about 50 per cent. 

We must refer to the report itself for details of 
the nature and value of the goods imported into 
Japan, and will confine ourselves to a few remarks 
to some of the points of most interest to our 
readers. The principal articles which show an 
increase are raw cotton and cotton manufactures 
(with the exception of drills, T-cloths, Turkey- 
reds, and miscellaneous piece-goods). Wool has 
decreased slightly, but there has been a rise in the 
importation of woollen manufactures. All metals, 
except tin, have been more largely imported than 
in 1895. A similar increase has taken place in the 
case of machinery and kerosene oil. 

A great impetus has been given to the import of 
raw cotton by the abolition of the import duty, and 
with the continued prosperity of the cotton-spinning 
industry the import of raw cotton augments year 
by year; the quantity of raw cotton consumed by 
the 61 cottou-spinning companies belonging to 
the United Guild of Spinners was, in 1896, over 
210,000,000 Ib., as against 184,201,257 Ib. in 1895. 
Of this amount 1,356,812 lb. of Japanese cotton 
were used. The largest quantity came from India, 
whence the importation of cotton into Japan is in- 
creasing largely, having more than doubled as 
compared with the previous year in amount, being 
about 130,000,000 Ib. China supplied over 
60,000,000 lb., and the United States of America 
24,000,000 lb. French India supplied about 
3,000,000 lb. It will be seen from these figures 
that Japan is rapidly taking a similar position to 
Britain as regards the cotton manufacture, that is 
to say, she imports the raw cotton from different 
countries and sends out the manufactured goods. 
Naturally, the nature of the trade in imported cotton 
is changing, as the Japanese now supply themselves 
with the more common kinds. In fancy cottons, 
for instance, the import was treble that of 1895. 
This indicates the line of evolution which may be 
expected in other departments. As the Japanese 
supply themselves with the more common articles, 
British manufacturers must be prepared to send 
out those of a higher quality to meet the demands 
of those whose economic position is improving. 
The report says that altogether the result of the 
year’s trade in cotton manufactures was most un- 
fortunate, owing to the commercial panic which pre- 
vailed during the latter six months. A substantial 
increase took place in the import of cotton yarn, 
the figures for the two years 1896-95 being 11,913 
tons and 8685 tons. The value of the woollen 
manufactures imported during 1896 amounted to 
777,5031 more than in 1895. Stocks have accu- 
mulated, and in many cases have been carried over 
till next season. The consequence is that very 
few fresh orders are going forward this year. The 
consul remarks that the steady growth of the 
woollen industry in Japan will lead to a diminu- 
tion of the exports from Europe. 

With the exception of tin, all metals show an 
increase over 1895, more particularly iron rails. 
Contract business was not without a small margin 
of profit, but all speculative ventures must have 





turned out badly. Prices have been steadily rising 





at producing centres, but excessive importation 
prevented any proportionate response in Japan. 
When the goods arrived to a bad market, the 
Japanese dealer would not hold by his bargain, but 
left the importer with the goods on his hands for in- 
definite periods. Pig and bar iron amounted to 15 
per cent., plate and sheet iron to 41 per cent., and 
nails to 20 per cent. more than in 1895, while rails 
more than doubled. The importation of all kinds 
of machinery was greater than during the previous 
year, but the most noticeable increase took place 
in spinning machinery—to the extent of about 
60 per cent. The figures are 207,3951. and 327,2891., 
and indicate the rapid development of the spinning 
industry. The import of sugar has greatly increased, 
and Formosa being now a Japanese possession, the 
sugar industry is likely to attain a position of great 
importance. Several important shipping develop- 
ments have taking place during the year, some par- 
ticulars of which we have given on previous occasions. 
So far the law for the encouragement of navigation 
has been practically inoperative. Application was 
made on behalf of several vessels for subsidies 
under the terms of the law, but up to the end of 
the year no steamer was passed by the Government 
surveyors, who construed the text of the statute 
with all possible strictness. At the date of the 
report (April, 1897) only one steamer has obtained 
a subsidy, but only after the expenditure of large 
sums by the owners in bringing her up to the 
required high standard. The Kanagawu Maru, a 
fine new vessel, built in Glasgow, of which the 
plans had previously been submitted to the sur- 
veyors, failed to satisfy the tests applied. We 
understand that the whole difficulty arose from a 
slight variation in the arrangement of the boiler 
stays, although the calculated strength was still 
considerably above that required by Lloyd’s Regis- 
ter. Japanese surveyors of all kinds are rather apt 
to make themselves ridiculous, on account of their 
absurd way of insisting on minute details which are 
not at all essential to the safety of the structure or 
machine concerned. 

Our readers are not much interested in Japanese 
exports, and therefore we need not take up much 
space with details concerning them. The falling-off 
in the value of the exports was due to the smaller 
business done in the two staple articles of export, 
silk and tea, which together show a decrease of 
nearly 2,300,000/. Miscellaneous exports show an 
increase of over 500,000/. The export of coal has 
expanded, showing an increase of over 300,000 
tons, but values for this article also show con- 
siderable advance. This advance is due to in- 
creased native consumption for use in factories, on 
railways, &c. The demand for export has also 
grown considerably, and prices, in consequence of 
these two factors, have increased some 25 per 
cent. The quantity of matches exported is gradu- 
ally increasing. They are, however, of very 
inferior quality, and cheapness is their sole re- 
commendation. The export trade in cotton yarn, 
which only took its rise a few years ago, is rapidly 
advancing, assisted by the abolition of the import 
duty on raw cotton. Last year it was 7723 tons, 
valued at 436,522/., compared with 2103 tons, 
valued at 112,068/., the preceding year. China 
takes the bulk of this yarn, and Japan is endeavyour- 
ing to supplant Indian yarn in her markets. The 
export business in copper during the year was on 
the same level as regards quantity, but showed an 
advance in prices. The principal destination of the 
metal was England and the Continent of Europe. 

The report gives some useful information regard- 
ing the industries which have been recently started 
in Japan, some of which we will refer to on a 
future occasion. It concludes with some general 
remarks which ought to be studied by all who are 
interested in Eastern trade, and gives some hints 
which may save trouble and money. It especially 
emphasises the fact that in the export trade 
the foreign buyer who desires to avoid difficulties 
must exercise increasing vigilance on all points 
connected with his contract, and even then be pre- 
pared to allow a very liberal margin of concessions 
for contingencies as to the quality and delivery. 
The State Departments impose very hard stipula- 
tions, which have no other effect than to increase 
the risks, and, therefore, the cost of the articles 
required. Of late years the regulations have 
been administered with increasing severity, and it 
would be to the interest of all concerned if some 
modification were introduced. The consul is of 








opinion that it is useless sending elaborate trade 
catalogues to him and the other consuls. Oppor- 
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tunities are open to manufacturers to bring their 
names before the Japanese by means of the follow- 
ing journals, which are published in Japanese : The 
Nichi Yei Jitsugio Zasshi, journal of Japanese and 
English industry, which has an English representa- 
tive resident in Tokio, and the Zikokw Shogio 
Zasshi, a reproduction of the British Jowrnal of 
Trade. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tuts week the Institution of Mechanical En- 
gineers are holding their annual summer meeting in 
Birmingham, the city which 50 years ago saw the 
birth of the society. Like many other organisa- 
tions of a kindred nature, the Institution began in a 
very unpretentious manner, a meeting being held 
at the Queen’s Hotel, Birmingham, when, on the 
motion of Mr. McConnell, of Wolverton, seconded 
by Mr. Buckle, it was resolved that the Institution 
should be established, and George Stephenson was 
nominated the first president. The list of those 
who have since occupied the chair of the Institu- 
tion includes most of the foremost names in the 
annals of mechanical engineering, and the Proceed- 
ings of the society contain a record of all that is 
most notable in the history of that science. In the 
address given on Tuesday last by the President, 
Mr. E. Windsor Richards, the early days of the 
Institution are treated upon in a most interest- 
ing manner, and, as we commence the pub- 
lication of this address in our present issue, 
it is needless for us to give the details here. 
It will be seen from the Table on page 148 that the 
growth of the society has been steady and almost 
continuous from the first so far as membership is 
concerned, the original roll of members being 107, 
which has grown to 2360 in 1896. As 66 new 
members were elected on Tuesday last, we may 
conclude there is no prospect of a falling off in this 
respect during the present year. If judged by annual 
income, the record of prosperity is no less remark- 
able. The 5151. of 1847 has grown to 7388/. of last 
year, with an invested property of 34,9791. in 1896, 
part of this latter sum being represented by the 
house of the Institution now being built at the end 
of Great George-street, a building which is making 
satisfactory progress. 

The two most important events in the Institution’s 
history are the commencement of what are called 
the ‘‘ peripatetic summer meetings” and the removal 
from Birmingham to London. The first of these 
meetings from home was held in Glasgow in 1856, 
under the presidency of the late Sir Joseph Whit- 
worth, who was then Mr. Whitworth. During the 
first years of the life of the Institution, matters did 
not progress at a very rapid rate. For four years 
the membership had only increased one per annum, 
and the year immediately preceding that of the 
Glasgow meeting the membership had fallen off by 
10, so that the 189 of 1848 had only grown to 218 
members in 1855. The funds were in a still more 
unsatisfactory state, for the falling off of income 
was 821. between 1854 and 1855. It would seem, 
therefore, that the proposal of Mr. James Fenton 
to hold summer meetings away from home was the 
salvation of the Institution of Mechanical Engi- 
neers, more especially as in the year of the Glasgow 
meeting the number of members increased to 259, 
and during the next year the improvement was 
almost maintained ; the income also reflecting the 
vitality given by these wanderings abroad. 

For 22 years the home of the Institution was in 
Birmingham, but during the latter years of this 
period the ratio of increase in numbers was not so 
satisfactory as at the commencement, and after 
much discussion and nota little opposition—which, 
doubtless, was very natural—it was determined to 
remove to London. There are probably very few, 
if any, members who now question the wisdom of 
that step. By it the Institution of Mechanical 
Engineers was lifted from the position of a pro- 
vincial society to one of national standing—if not 
of international importance—for it is only on the 
neutral ground of the metropolis of an empire that 
local jealousies can be sunk, and the representatives 
of all the great manufacturing centres can meet to- 
gether on a common basis of equality. The wisdom 
of this change was quickly apparent in the member- 
ship. Between 1876 and 1877 the increase was. 34, 
whilst the year after the removal to London, in 
Spite of the schism it caused, the roll showed an 
advance of 65. 

At the present time the third great event in the 





history of the Institution is in progress ; that is 
the building of the Institution House to which 
reference has already been made. Whether this 
will result in another great advance in the pro- 
sperity of the society remains to be seen, but one 
can hardly doubt that the commodious and most 
beautifully situated building, which is now being 
raised at Storey’s Gate, and which will command 
so pleasant a view over St. James’s Park, will in- 
crease the roll of membership, as it unquestion- 
ably will add to the convenience and pleasure of 
members. 

There have been other cases in the records of the 
Institution, to two of which reference may here be 
made. The chief man in the history of societies of 
this nature is the secretary. Councils may come 
and councils may go, presidents may flit across the 
scene, but the secretary goes on for ever, or, at least 
in the case of Mr. Bache, until he is worn out by 
long years of honest faithful service. When the 
society was first started in 1847 Mr. Slate was 
appointed secretary, with Mr. Maher as acting secre- 
tary. Later in the year Mr. Kintrea was nomi- 
nated to the post, but he resigned in 1848, and 
was succeeded by Mr. W. P. Marshall, who re- 
mained for 30 years in that position. Those who 
knew the Institution during that period bear testi- 
mony to the hard work and enterprise shown by 
Mr. Marshall in conducting the affairs of the Insti- 
tution, and bringing it to the position it had 
attained by the end of 1877. When the move was 
made to London, Mr. Marshall preferred not to 
accompany the Institution, and he received a 
present of 30007. on resigning the post of secretary ; 
a well-earned honorarium. Forty-three years ago 
Mr. Alfred Bache entered the service of the In- 
stitution, and for some time previously to the re- 
moval from Birmingham, he had taken a very 
active part in conducting the business of the 
office. When Mr. Marshall resigned, and the 
move was made to the metropolis, Mr. Bache re- 
tained his connection with the Institution, but 
was not made secretary, the late Mr. Walter 
Browne being appointed to that position. Mr. 
Bache, however, continued to perform many of the 
duties attached to the secretarial office, and or the 
resignation of the late Mr. Browne, Mr. Bache 
was elected tothe position of chief permanent official 
ata general meeting. The majority of our readers 
will doubtless remember the incident, and the stir 
it created in the engineering world ; but there is no 
occasion for us to make further reference to it 
here. Now, after 43 years of faithful service, 
Mr. Bache is compelled by ill-health in turn to 
give way; that he may enjoy a long period of 
well-earned rest, after a lifetime of devotion to the 
interests of the Institution, is, we are sure, the 
sincere wish of every member who knows him. We 
ourselves claim to know something of Mr. Bache, 
and have had a fairly wide experience of secretaries 
of scientific or technical institutions, and we can 
say without hesitation that no society has ever been 
served by one who has had a more single-minded 
purpose to think first of the good of his Institu- 
tion, and who has more thoroughly subordinated 
his personal ends to that purpose. We do not, of 
course, forget Mr. Forrest in saying this; he was 
another of like spirit. Although, perhaps, the sec- 
retaries of our two leading engineering societies, 
who were contemporary for so long a period, were 
as different in temperament as two men can be, 
they were alike in this, that the engrossing object of 
their lives was to advance the best interests of the 
important corporations they served. 

The present meeting commenced on Tuesday last 
by members assembling in the Examination Hall 
of the Municipal Technical School, under the 
leadership of the President, Mr. E. Windsor 
Richards, when they were welcomed to Birming- 
ham by the Lord Mayor of that city, Councillor 
James Smith, and the chairman and members of the 
local committee. 


Tur Lorp Mayor’s WELCOME. 


The Lord Mayor made reference to the fact that 
the Institution had been founded in Birmingham 
50 years before, and spoke of the influence of engi- 
neering and mechanical science in the history of 
the country. The high standard of production 
necessary to enable us to hold our place in the 
industrial contest of nations was to be maintained 
by increased skill and knowledge of those engaged 
in the struggle, and to attain these qualities proper 
education was needed. He was glad to say that in 
the technical schools of Birmingham there were 





700 students following subjects which were con- 
nected with the engineering industry. Foreign 
competition was to be met by labour-saving machi- 
nery, and no Englishman wished to see us going to 
America for these machines, which required special 
knowledge for their design. His lordship concluded 
by giving, in the name of the city, the warmest 
welcome to the members of the Institution, and 
wishing them an enjoyable and instructive visit. 

Mr. Arthur Keen added a few words as chairman 
of the reception committee, and also tendered to 
the members a hearty welcome to Birmingham. 

Mr. Windsor Richards, as President of the In- 
stitution, returned the sincerest thanks to the Lord 
Mayor and Mr. Keen for their kind words of wel- 
come. No other city, he said, had done more than 
Birmingham to train citizens to fulfil the highest 
duty towards the country. 


THE PReEstpENT’s ADDRESS. 

Mr. Windsor Richards having taken the chair, 
proceeded to read an address in which he dealt with 
the history of the Institution, and gave short bio- 
graphical notices of the past presidents. We have 
already made reference to the address in our open- 
ing remarks, and we commence to print the address 
in full in our present issue. 

The vote of thanks for the address was most 
appropriately proposed by Mr. Richard Williams, 
of Wednesbury, one of the two surviving original 
members of the Institution. He said that though 
he had taken part in the founding of the In- 
stitution 50 years ago, and had heard so 
large a number of the presidential addresses, he 
had never before made a speech; that was his 
maiden speech. He trusted, therefore, he would 
receive the kind indulgence that was usually ac- 
corded to a young beginner. It would have been 
a great pleasure to him to have seen the original 
secretary, Mr. Marshall, present, but he was pre- 
vented from attending by indisposition. There was 
no one to whom the thanks of the Institution were 
more due for the hard work done in early days. 
The occasion called to his mind the many com- 
panions of what he feared he must call a past 
era, those who had taken part in the founding 
of the Institution. George Stephenson was still 
fresh in his memory. He was at the head of 
the long roll of eminent men who had preceded 
Mr. Windsor Richards. Stephenson was the most 
eminent engineer of his day, and although his 
methods were sometimes peculiar, he had the true 
genius of a mechanical engineer. Mr. Williams, 
in thanking the President for his address, con- 
cluded by saying that he had seen the Institution in 
its infancy, and in its youth, but he would never 
see it at maturity, for it was still growing, and gave 
promise of a long career of increasing usefulness. 

The motion was seconded in a few words by Sir 
Edward Carbutt, who said he had known the Presi- 
dent from his earliest youth, and no man had 
worked harder for the engineering profession. 


Mr. Bacue’s RETIREMENT. 


The President next referred to the approaching 
retirement of Mr. Bache from the secretaryship. 
He said members would be prepared for this event 
by what had transpired during the last summer 
meeting at Belfast, when Mr. Bache was too unwell 
to attend. The Council had come to the conclusion 
then that he should take six months’ complete rest, 
which it was hoped would re-establish his health, 
but Mr. Bache himself at the end of that time 
felt that he was not physically able to do the 
same work he had before done. Several meetings 
of the Council had been held on the subject, and 
finally it was decided that they must have an ener- 
getic and physically vigorous secretary, especially 
in view of the work that was to be carried on in 
establishing the new Institution House. It was 
with the greatest regret they had been compelled to 
adopt Mr. Bache’s view, and therefore accept his 
resignation. The question then arose as to what 
should be done for Mr. Bache after his long ser- 
vice. They had referred back to the case of Mr. 
Marshall, who, when he retired from the secretary- 
ship, had been presented with the sum of 30001. 
Then there were 1075 members, and it was thought 
that less could certainly not now be done for 
Mr. Bache. The membership had risen to 2400, 
and in view of the long services of Mr. Bache, 
extending over 43 years, he thought the members 
as a body would approve of what had been done. 
In order to ascertain the view of the meeting, he 
would put the matter in the form of a formal reso- 
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lution that 30001. should be given to Mr. Bache on 
his retirement, and would ask some member in the 
body of the hall to second it. Upon this several 
members rose, and there was a cry of ‘‘ We all 
second it!” Finally, Sir John Smith, of Derby, 
was left in possession of the floor. He said that, 
as one who had been a member of the Institution 
for 48 years, it gave him great pleasure in second- 
ing the resolution. He well remembered the period 
when Mr. Marshall was secretary, and the changes 
since. In the retirement of Mr. Bache the Insti- 
tution lost the services of one who had always done 
the best he could do for the common good of all, 
and had ever beena courteous willing servant of the 
Institution. 

Mr. Joseph Adamson, in supporting the resolu- 
tion, added a few words in confirmation of what Sir 
John Smith had said. 

Upon the resolution being put from the chair, it 
was carried unanimously and with acclamation. 

Mr. Bache, who had left the hall when the ques- 
tion of his retiring allowance came on, was called 
in and informed by the President what provision 
had been made for him. 

Mr. Bache thanked the meeting in feeling terms 
for its decision, and trusted that, though he was 
compelled to retire, the connection between him- 
self and the Institution would long continue. 

Mr. Windsor Richards said that the applications 
for the post of secretaryship would be considered 
before the September general meeting, when the 
Council proposed to submit to members the name 
of the candidate they considered most suitable for 
the post. 


TesTIMONIAL TO Mr. Forrest. 

The President next announced that it had been 
decided by the Council to present a testimonial to 
Mr. Forrest, and that the sum of 50 guineas had 
been set apart for the purpose. Assecretary of the 
Institution of Civil Engineers, Mr. Forrest had for 
many years shown many courtesies to the Institu- 
tion of Mechanical Engineers. Since the removal 
to London their meetings had been held in the 
theatre of the older Institution, and the testi- 
monial was intended as, in some degree, a mark of 
the appreciation the members had for the generous 
hospitality thus afforded. He would ask the ap- 
proval of members of this step ; an approval which 
was enthusiastically expressed by the meeting. 

Two papers were down for reading and discus- 
sion on the first day of the meeting, but the pre- 
liminary proceedings having been longer than usual, 
there was not much time left for their discussion. 


CycLe CoNnsTRUCTION. 

The first paper taken was a contribution by Mr. 
F. J. Osmond, of Birmingham, entitled, ‘‘ Some 
Points in Cycle Construction.” This very inte- 
resting paper we shall print in full, together with 
the illustrations, in a future issue. 

Mr. T. B. Sharp was the only speaker in the dis- 
cussion. He said that the form of frame of the 
bicycle had been settled some time ago, and no im- 
provement could be looked for in regard to the dis- 
position of its members. It was like the locomo- 
tive, and had come as near perfection as it could 
be well expected to get. Inthe manner of putting 
the parts together he thought he could see a way 
to improvement. In brazing the frame together 
there was a source of weakness, owing to the effect 
the operation had on the steel. It made the ends 
of the tubes forming the parts of less strength than 
the middle portions. One way to overcome this 
defect was to thicken the ends of the tube so as to 
give additional metal where the brazing was; but 
a still better plan was to get a mechanical joint. 
Mr. Sharp said he had evolved a device which met 
the needs of the case, and which was quite satis- 
factory. He used an interior metal plug, which 
might be bored out, or otherwise lightened. The 
exterior of this was grooved circumferentially, 
and when inserted in the end of the tube 
the latter could be compressed or rolled on to 
the plug so as to conform to the contour of the 
latter, and grip it tightly. A machine which would 
be the reverse of a Dudgeon’s expander could be 
used for the purpose. In brazing, the action of the 
heat brought the part of the tube affected to what 
was practically the condition of cast metal, but with 
the joint he proposed the mechanical hardness due 
to drawing the tube was not lost. With this 


arrangement he could produce a frame that would 
be 15 per cent. to 20 per cent. stronger than if 


no dangerous points of weakness just where 
strength was specially required. 

Mr. Osmond, in reply, said that he was of opinion 
that the mechanical joint proposed by Mr. Sharp 
would not be firm enough for the work. As to the 
tubes with thickened ends, that was just what he 
had been waiting for, and when he had got it he 
would adopt the suggestion. 

A vote of thanks to the author was then proposed 
and carried. 

Tue BrrMincHAM Wa'ER WORKS. 

A paper by Mr. Henry Davey, entitled ‘‘ The 
City of Birmingham Corporation Water Works,” 
was next read. This paper we shall publish 
shortly, with the illustrations. 

Mr. Longridge, in opening the discussion, referred 
to the plan of the author of supplementing the 
old low-pressure plant by providing boilers working 
at a higher pressure, the steam so produced being 
used in high-pressure engines, the exhaust from 
which passed into the low-pressure boilers. He 
had adopted a similar device in bleach and dye works 
for boiling and drying. It was a convenient arrange- 
ment to vary the cut-off in the engines so driven, 
working with greater expansion when not much 
steam was required for the heating purposes, and 
following further on the stroke when more steam 
was required. He would like to know why water- 
tube boilers were used on some of the stations for 
generating low-pressure steam. 

Mr. Bryan Donkin said that the use of gas 
engines for hydraulic pumping was referred to. 
He would be glad to know what was the consump- 
tion of gas. The use of one of the stations for 
ascertaining the calorific value of the slack was 
referred to by the author, and the speaker would 
be glad to have further information as to the data 
that were observed. 

Professor Unwin said that the paper was in- 
teresting from the fact that it was the first record 
with which he was acquainted in which coal was 
bought according to its calorific value. This was 
a case of not making mere laboratory experiments, 
but of dealing with large quantities of material. 
There was the defect, however, that the waste heat 
escaping by the chimney was not measured, so that 
it was not known whether each kind of coal was 
burnt to the best advantage. 

Mr. Davey, in reply, said the water-tube boilers 
referred to by Mr. Donkin were put in many years 
before he had received his present appointment, 
but for his own part he would prefer Lancashire 
boilers to the water-tube type either for high or low 
pressure, as the former were, according to his ex- 
perience, more economical, and gave less trouble. 
With regard to the gas engines, he hoped to give 
fuller data later on. He quite agreed with Pro- 
fessor Unwin that for laboratory tests it was neces- 
sary take records of chimney gases, but the object 
he had in view was to get data of a purely commer- 
cial nature, and for this the conditions of average 
working were sufticient. 

A vote of thanks to Mr. Davey brought the 
sitting to a close, the meeting being adjourned until 
the next day. 


WEDNESDAY’S PROCEEDINGS. 

The second sitting of the meeting for the reading 
of papers was held on Wednesday, the 28th inst., 
Mr. Windsor Richards again occupying the chair. 
There were three papers remaining on the list. 
The first was Mr. Alfred Morcom’s contribution on 
‘*High - Speed Self - Lubricating Engines.” This 
was a valuable contribution to the literature of a 
subject of great importance to engineers at the 
present time. The paper proved of so much 
interest to the meeting that the discussion was pro- 
longed until the time had arrived for adjournment, 
so that the two remaining papers had to stand over 
until the next meeting. These were Mr. Philip 
Dawson’s contribution on ‘‘The Mechanical Fea- 
tures of Electric Traction,” and the paper of Mr. 
John Jameson on ‘Diagram Accounts for Engi- 
neering Work.” We shall print Mr. Morcom’s 
paper in full with the illustrations shortly, and 
give an account of the discussion next week. 


Tue ANNUAL DINNER. 
On Tuesday evening the annual dinner was held 
at the Grand Hotel, and was very largely attended 
by members and guests, the President occupying 
the chair. 
Vistts TO Works. 
During the afternoon of Tuesday visits were paid 





brazing were had recourse to, and there would be 





to a number of works in Birmingham open to in- 


spection, a large number of members going to the 
engine works of Messrs. Belliss and Co., at 
Ledsam-street, where engines of the nature de- 
scribed in Mr. Morcom’s paper of the next day 
were seen in process of manufacture. The Osmond 
Cycle Works also attracted considerable atten- 
tion. The gun factory of Messrs. Webley and 
Son, the celebrated penmaking establishment of 
Messrs. Gillott, and other well-known works of the 
city were also visited. On Wednesday there were 
excursions to Wolverhampton, Oldbury, and 
Dudley Port for the afternoon, whilst in the 
evening there was a conversazione in the Bo- 
tanical Gardens, Edgbaston, given by the local 
committee. Yesterday, Thursday, the whole day 
was given up to excursions, two parties visiting 
Wallsall, where various works were visited ; whilst 
those less inclined for technical instruction made a 
visit to Stratford on-Avon. To-day is to be given 
up to excursions to Coventry and to Warwick or to 
Rugby. This will bring the meeting to a close. 
We shall continue our report next week. 


(To be continued.) 








NOTES. 
THe Work or TRACTION. 

SomE interesting tests have recently been under- 
taken in France with regard to the power required 
for the propulsion of vehicles, fitted with wheels 
with ordinary iron rims and pneumatic - tyred 
wheels, and the results showed a marked all-round 
advantage by the pneumatic wheels. A Table of 
the pull required, reduced to kilogrammes, shows 
the results with different roads and different loads : 


Snow. 
Tron Pneumatic 

Rims. Tyres. 

Kilog. Kilog. 
Empty vehicle, walking 17.86 11.45 
* trotting ... 29.60 15.27 
150-kilogramme load, walking 17.83 12.71 
i. trotting 31.17 17.96 

Wet Roads. 
Empty vehicle, walking 16.00 10.50 
trotting ... 19.55 12.97 
150-kilogramme load, walking 17.30 12.43 
. » trotting 23.00 14.16 
New and Dusty Road. 

Empty vehicle, walking 17.42 14.05 
in trotting meee 15.95 
300-kilogramme load, walking 20.75 19.14 
. » trotting 29.70 16.40 


Experiments were also made with various pres- 
sure inthe tyres—3 and 44 atmospheres—but there 
did not seem to be much difference between the 
two. 


La Socréré InpustRi1eELLE DE MuLHovse. 

The Programme des Prix of the Société Indus- 
trielle de Mulhouse is always examined with 
interest, in view of the large amount of classical 
work for which the engineers of Alsace have been 
responsible in the past. Hirn’s researches on the 
steam engine, which first established the value of 
superheated steam and the importance of the action 
of the cylinder walls in augmenting the heat losses 
of a steam engine, were made in this locality, where 
also originated the teledynamic system of distri- 
buting power. These instances are in themselves 
sufficient to establish the value of the services 
rendered the industrial world by this busy manu- 
facturing district, and the prizes annually offered 
for new inventions or discoveries by the society 
mentioned are calculated to still further augment 
the debt of gratitude already incurred. The 
two principal prizes are of a value of 5000 francs 
each, and are awarded at intervals of 10 years for 
discoveries or inventions held to be the most useful 
to the Alsatian industries. The next award of one 
of these prizes will be made in 1899. Other prizes, 
windy medals, are annually awarded for 
less important advances in the industrial arts, 
whilst money prizes are awarded to workmen, with 
a view to encouraging the growth of economy and 
the family affections amongst them. Amongst the 
awards likely to be of interest to engineers, we may 
note that a medal and a sum of 500 francs will be 
given for the best mémoire on a new and advan- 
tageous method of constructing factory buildings. 
A medal is offered fora boiler giving, on accurate 
test, an efficiency of 80 per cent., capable of being 
worked efficiently at varying outputs, and to cost 
for maintenance not more than elephant boilers of 
the same power. Another medal is offered for a 








satisfactory integrating indicator. Similar awards 
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are offered for new and reliable methods of steam 
heating, and for large gas engines, whilst medals 
and money prizes of 500 francs each are offered for 
a research on the flow of steam in pipes, and fora 
registering pyrometer. 


SHIPBUILDING IN THE UNITED STATES. 
Much has been written of the progress of ship- 
building in the United States, but the official 
statistics do not offer any suggestion of such a 
resuscitation in the industry as we were led to 
anticipate. The total number of vessels launched 
during the year ending on the 30th of June last 
was 729, but they only made up a tonnage of 
177,643 tons; whereas in the previous year the 
tonnage was 203,976, so that there is a decrease of 
some 26,000 tons. The significance of the total is 
the better appreciated when it is noted that it is 
not equal to half the output last year of the Clyde, 
and even falls short of the production of the Wear 
as well as of the Tyne. The total for the United 
Kingdom is nearly eight times that for the whole 
of the United States, and even if we include only 
merchant steamers in this country, the production 
is still more than six times that of the States. It is 
interesting further to note that while in Britain the 
sailing ship tonnage is equal to only 1 for every 
86 of steamers, the proportion in the States is about 
1 of sail to 2 of steam tonnage. This is due to the 
large number of small wooden craft built, prin- 
cipally in the western rivers. Thus there were 
673 wooden boats, whose average measurement is 
under 100 tons. The only large steel sailing ships 
built were constructed in the Lake yards. These 
numbered 11, and averaged about 3000 tons each ; 
and at the Lakes also 15 steamers, of an average of 
3722 tons, were built, while on the Atlantic and 
Gulf coasts there were three iron steamers, totalling 
1819 tons, and 25 steel steamers of 19,769 tons. In 
point of fact it may almost be said that the deep- 
sea vessels did not exceed 100,000 tons in all, while 
of these 85 per cent. were constructed on the 
shores of the great Lakes for use on the Lakes, so 
that the States is yet a long way from participating 
in the construction of the world’s over-sea ship- 
ping. Builders on the Lakes contributed in all 
102,150 tons out of the total of 177,643 tons, while 
the builders on the Atlantic and Gulf constructed 
55,666 tons, and those on the Pacific 9360 tons, and 
the remaining 10,000 tons were constructed on the 

western rivers. 

Sout Arrican RaiLways. 

A committee recently appointed by the Volks- 
raad of the Orange Free State to report upon the 
financial condition of the State Railways, has now 
submitted a full statement to the Raad. It appears 
that the Government of the Orange Free State has 
not yet arrived at a settlement with the Cape 
Government as to the taking-over price of the 
Norval’s Pont-Viljoen’s Drift and Bethulie-Spring- 
fontein lines. The committee is of opinion that the 
amount for which debentures will have to be issued 
will not exceed 1,800,000/. The precise amount 
is 1,806,3001., but this total is subject to reduction 
for differences which are expected to arise out of 
interest calculations. As, through possible increase 
of traffic, more sidings and rolling stock may be- 
come necessary before the Volksraad can decide 
upon the expenditure which will: be involved, the 
committee recommends that authority should be 
granted to exceed the estimates, if necessary, to 
an extent not exceeding 50 per cent. Lines to 
quarries, coal-mines, &c., can, in the opinion of 
the committee, be built at the expense of applicants 
under such conditions as the Government may find 
necessary to secure itself against loss on working. 
The Director-General proposes that matériel should 
in future be imported direct, and that an agent and 
expert should be appointed for this purpose in 
Europe, under the approval of the Executive Council. 
The committee recommends that a railway agency 
should be opened as soon as possible in the South 
African Republic, in order to secure all necessary 
information. From a statement submitted to the 
committee, it appears that during April the Orange 
Free State lines retained nearly one-third of the 
trafic of the South African Republic. From 
another statement it appears that the cost of work- 
ing the Orange Free State lines compares favour- 
ably with railways in other parts of the world. 
The committee is of opinion that proper pro- 
vision should be made for the comfort of pas- 
Sengers, and that opportunities should be afforded 
them for obtaining refreshments, so that the 
lines may be made as attractive as possible. 








The profits of the Orange Free State lines in 
January were 53,611I1., as compared with 51,2291. 
in January, 1896. The corresponding net profits 
in February were 53,0311., as compared with 
59,0661. in February, 1896. From each of these 
amounts has to be deducted about 4000/. per month 
for hire of rolling stock, interest on capital, &c. 
The estimates as to revenue and expenditure for 
1897 are as follows: Revenue—466,200/.; expendi- 
ture—-interest at 34 per cent. on 2,000,000/. rail- 
way debt, 70,000/.; survey of Harrismith and 
Kroonstadt line, owing to the Natal Government, 
42511. 15s. ; Home for Poor Boys, 6000l.; new 
works on present lines, 55,0001. ; total, 135,2511. 15s. 
This leaves 330,948. 5s. available for the construc- 
tion of new lines. 


CANADIAN RalLways. 

We are glad to note a substantial increase in the 
earnings of the Canadian railways for the fiscal 
year just ended, the gross receipts having been 
fully 8 per cent. greater than in the previous year, 
while the net earnings were 10 per cent. more. 
The capital has increased 0.5 per cent., although 
the mileage completed had gone up from 16,091 
to 16,387 miles. There is yet vast room for 
railway extension if the resources of this varied 
but rich country are to be fully developed, for the 
mileage only equals now that in England and 
Wales ; but here we get 42501. as gross receipts per 
mile of railway ; in Canada they get only 620/., 
while even in the United States the amount is 
12201. In 1895 the earnings per mile were nearly 501. 
less, sothat there is encouragement tofurther extend 
the system. The total earnings in Canada were 10.1 
millions sterling, which, as we have already stated, is 
8 per cent. greater than in the previous year. The 
working expenses, however, required the large pro- 
portion of 70 per cent. of this—a trifle less than in 
the previous year. Curiously enough, this is about 
the same percentage as in the United States, so 
that the result must be regarded as satisfactory, in 
view of the much smaller receipts per mile of road. 
The net earnings were 11 per cent. greater, being 
equal to only 1? per cent. on the capital. In the 
United States the return is only 1.59 per cent., so 
that here again the result is favourable. Owing to 
a large increase on the expenses, however, the 
Government railways showed a net loss of 22,7531. 
It is interesting further to note the position of the 
two great companies—the Grand Trunk and the 
Canadian Pacific : 


G. T. C. P. 
Tons freight 7,587,148 4,576,632 
Passengers... 5,077,671 3,036,619 
Gross receipts ... 3,301,2007.  4,033,0007. 
Net a 992,4007. 1,594,6007. 


It will be readily noticed that the Canadian Pacific 
enjoys a longer haul, while the average distance 
travelled by each passenger is greater. This pro- 
bably accounts for the fact that the Canadian Pacific 
manages to ‘‘net ” 40 per cent. of the gross receipts, 
against 30 per cent. by the Grand Trunk. 


CorpITE AND THE Ler-ENFIELD RIFLE. 

Great is the truth, and it will prevail, but it 
often takes an unconscionably long time about it. 
Although the new magazine rifle and its ammunition 
have been in the hands of our troops for a con- 
siderable period, the comparative values of both 
remain still a matter of criticism, although it must 
be admitted that recent experiences have been 
favourable. The Bisley meeting just concluded 
should at any rate silence critics as to the accuracy 
of the weapon, as not only were the winning scores in 
all competitions enormously higher than in previous 
years, but using the service weapon and ammuni- 
tion, Captain Dutton Hunt won the Albert Prize, 
which is open to match rifles, and was second in the 
Bass, a somewhat similar competition. On previous 
occasions frequent cases of hanging fire were com- 
plained of, but only one such is a out of the 
many thousand shots fired at Bisley this year. 
Cordite was also accused of causing a rapid wear 
of the rifling, and this charge must have had some 
foundation, as the Metford rifling has been aban- 
doned in the weapons now issued, and replaced by 
a system devised by Mr. Rigby, which is stated to 
wear well and give more accurate shooting than 
either the Mannlicher, the Mauser, or the Lebel 
systems. Certainly the wear cannot now be a very 
serious matter; if reports from India are to be 
relied on, accurate shooting has been made even 
after the firing of some thousands of rounds. The 
weapon, indeed, is still serviceable after 8000 to 
9000 rounds have been fired. Some further ex- 
perience in its use will doubtless be gained during 





the Tochi punitive expedition, and it is of interest 
to note that on this occasion the new Dum- 
Dum bullet will be employed, that originally used 
having proved deficient in stopping power. In the 
Chitral campaign one man is reported to have been 
six times shot and to have nevertheless recovered. 
The private soldiers were accordingly losing con- 
fidence in their weapon. Returning to cordite, 
doubts have been thrown on its keeping properties, 
and it appears true that by using suitable means 
the nitro-glycerine contained in it can be caused to 
exude, but there is absolutely no evidence that 
this exudation ever occurs under service condi- 
tions. The powder in question has been tested 
amongst the snows of Canada, and in the intense 
heat of an Indian summer, both of which ex- 
periences it has passed through without evidence 
of deterioration. On the other side of the ques- 
tion, cordite has some obvious advantages, as it 
gives very high velocities with low maxima pres- 
sures, and is exceedingly regular in action. The 
French in their search for a smokeless powder 
were, we believe, less fortunate, as it is reported 
that theirs was completely changed three times 
within a couple of years, and owing to the secrecy 
maintained it is still not certain that the difficulties 
met with have yet been completely surmounted. 
The powder now used by them is very bulky com- 
pared with cordite, and thus necessitates the adop- 
tion of large cartridges and powder chambers. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 22, 1897. 

Tue bituminous coal miners’ strike has only re- 
motely affected the iron trade, and, despite anticipa- 
tions, no one yet knows how matters are likely to 
turn out. Wages scales among millmen have been 
largely adjusted. Heavy dealings in lake ores con- 
tinue, though their details are kept out of the papers. 
Pig iron has been quiet for a week. Large con- 
sumers will not look at Southern iron at the prices 
now asked for it, and railroad builders will not touch 
steel rails at present asking prices. Billet-makers 
have declined offers for late Sotlvevian at May quota- 
tions. Plate and structural material mills are doing 
more work than any other branch of the iron trade. 
There will be no immediate change in the situation 
until the strike is over. Very large contracts for Bes- 
semer, forge, and foundry pig iron are under negotiation. 
If no unexpected obstacle arises, August will be a 
most active month in the iron trade. Big pipe orders 
are promised for early August, and prices are improv- 
ing on small lots. Bar iron is dull again. ,Nail fac- 
tories are adding to stocks. Further favourable news 
comes from Chicago and St. Louis markets, the base of 
the agricultural regions of the north-west and south- 
west. Immense crops are crowding in, and good 
prices prevail. Speculative dealings are now threa- 
tened. The railroads will be taxed to haul the crops. 
Bond investments are increasing, and this move- 
ment is likely to act favourably on _ railroad 
interests. The first improvement will probably arise 
from the general demand from railroads for rolling 
stock. The Tariff Bill goes through this week. The 
banks report abundant loanable funds. There is a 
general improvement in trade among small store- 
keepers, but they will be stocked up for three or four 
months on present price list. Projected railroad work 
is nee attention, and a moderate expansion in 
earniugs will lead to considerable autumnal extensions 
to contiguous territory. 








Sewack Works NEAR RorHerHAM.—New sewage 
works which have been constructed at Canklow, near 
Rotherham, at a cost of 2200/., to meet the requirements 
of the —— Foe brought together by Messrs. John 
Brown an .'§ Rothervale Main Colliery, were opened 
on Tuesday. The works are on the system known as the 
magnetite process ; they were constructed according to 
plans and designs by Mr. J. Platts, of Rotherham. 





THE SrpertaAn Raitway.—Whilst the great Siberian 
Railway seems to be pushed ahead with much energy, and 
bids fair to be ready before expected, some doubt is 
entertained as to whether the bridges over the Irtysh, 
Yeniesey, Ob, and Tour can be completed in time, as 
both high and low water, at different seasons, greatly 
interfere with the work. There are also great technical 
difficulties to _the east of Irkutst, more especially as re- 
gards the section between Irkutst and Baikal, which is 
about 55 miles long. The line follows the Angara River, 
which is full of falls, which Russian engineers have com- 
menced to regulate, but the difficulties become even 
greater on the line going round the Baikal Lake, which 
section is 135 miles long. Numerous mountain rid 
several hundred feet high, proceed right into the lake, and 
leave no chance for a railway along the borders of the 
lake. Pending the building of this section, which will 
entail immense labour, skill, and expense, the traffic will 
be carried on by means of a steam ferry from Listvenaija 
to Misslofskaja. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 
Address by the President, Mr. E. Winpsor RicHARDS. 


GENTLEMEN, —The Institution of Mechanical Engineers, 
which in 1847 commenced in this city its life of useful- 
ness, to-day revisits its birthplace to celebrate the fiftieth 
year of its existence. Our first duty is to give expression to 
our high appreciation and grateful acknowledgments of the 
immense chane for good that has been exercised by Her 
Most Gracious Majesty, the Queen-Empress, throughout 
the 60 years of her glorious and beneficent reign, during 
which our Institution has so greatly prospered. On 
behalf of the members the following address has been pre- 
sented to Her Majesty : 


To Her Most Gracious Majesty the Queen. 

May it please Your Majesty, 

We, the President and Council of the Institution of Mecha- 
nical Engineers, on behalf of ourselves and the members generally 
of this Institution, humbly approach your Majesty to offer the 
assurance of our loyal and hearty congratulations upon the attain- 
ment of the sixtieth year of your Majesty’s reign. 

We are deeply sensible of the wise and beneficent sway which 
your Majesty has throughout exercised over your Empire, and of 
the great advances consequently realised in art and science, 
ar in mechanical engineering, to which this Institution, 

aving been established 10 years after your Majesty’s accession 
to the Throne, has now been devoted for half a century. 

We earnestly pray that your Majesty may still be spared to 
reign over a faithful and affectionate people. 

In token whereof the Seal of the Institution has been here im- 
pressed, this 17th day 6f June, 1897. 

E. Winpsor Riciarps, President, 


The following reply was received from the Home Secre- 
tary, Sir Matthew White Ridley : 

Whitehall, June 26, 1897. 

I have had the honour to lay before the Queen the loyal and 
dutiful Address of the Institution of Mechanical Engineers on the 
occasion of Her Majesty attaining the sixtieth year of Her Reign ; 
and I have to inform you that Her Majesty was pleased to receive 
the same very graciously. 

It may be useful, before referring to other matters, to 
recall to the members the original objects of those who 
initiated our Institution, which were the following : 

To promote the science and practice of mechanical en- 
gineering and all branches of mechanical construction, 
and to give an impulse to inventions likely to be useful 
to the members of the Institution and to the world at 
large ; and also to enable mechanical engineers to meet 
and to correspond, and to facilitate the interchange of 
ideas respecting improvements in the various branches of 
mechanical science, and the publication and communica- 
tion of information upon such subjects. 

Have we attained ie objects for which the Institution 
was formed ? 

To answer this vital question it will be necessary for 
me to review rapidly for your consideration some of the 
work done by the nstitution during the times of the 
several mel Mews and to give some brief notes on the 
origin and history of the Institution. 

January 27, 1847.—On Wednesday, January 27, 1847, 
a general meeting was held at the Queen’s Hotel, Bir- 
mingham, for the purpose of forming the Institution. 
Mr. McConnell, of Wolverton, occupying the chair, read 
a list of gentlemen who had sent answers to a circular 
inviting their co-operation and their consent to become 
members of the Institution. On his proposal, seconded 
by Mr. Buckle, it was resolved ‘‘That the Institution be 
established, and composed of the gentlemen whose names 
he had announced.” 

Mr. Slate having read the rules of the Institution, 
which had been prepared by the Committee, their adop- 
tion was carried, on the motion of Mr. George Stephen- 
son, seconded by Mr. Beyer. 

Mr. McConnell moved the election of George Stephen- 
son, as President of the Institution ; and the nomination 
having been seconded by Mr. Cowper, was carried with 
acclamation. 

On taking the chair, the President gave an interesting 
account of his early days at Killingworth Colliery, where 
he began his career. 

On the motion of Mr. John Henderson, Smethwick, 
seconded by Mr. Richard Peacock, the following were 
appointed to be the vice-presidents of the Institution : 


JOSEPH MILLER London. 
CuHares F. Bryer Manchester. 
JAMES E, McConneLi Wolverton. 


On the motion of Mr. Peter Rothwell Jackson, seconded 
by Mr. James Ward Hoby, the following were appointed 
to be the Council of the Institution : 


Epwarp HumpHurys London. 
BENJAMIN FOTHERGILIL Manchester. 
JOSEPH RADFORD ... Manchester. 
WitiiaMm BvcELe ... Soho. 
Epwarp A, Cowper Smethwick. 


On the motion of Mr. Beyer, seconded by Mr. Henry 
Chapman, it was resolved that Mr. Slate be secretary, 
and Mr. Maher acting secretary to the Institution. 

Of the original members who joined in constituting the 
Institution on January 27, 1847, the following two alone 
survive : 

Mr. Peter ROTHWELL JACKSON, and 
Mr. Ricuarp WILLIAMS. 


It was at the next meeting, held at the Queen’s Hotel 
on Wednesday, April 28, 1847, that the real work of the 
Institution was commenced by the reading and discussion 
of papers, after the announcement of a donation of 1000. 
from the President, and the reading of a concise list of 





* Delivered at the Birmingham Jubilee meeting, 


Tuesday, July 27, 1897, 


subjects for papers, which even after the lapse of half a 
century still retains its interest and suggestiveness. It 
ran as follows: (1) The best form of railway axles and 
wheels ; (2) the best description of engine and mill for 
manufacturing iron; (3) the best form of Barker mill or 
turbine ; (4) the best form of luggage engine for narrow 
gauge; (5) the most economical stationary steam engine 
with coal at 6s., 12s., and 24s. per ton, taken in a com- 
mercial point of view; (6) the best form of air-pump 
valves ; (7) the best high-pressure marine boiler ; (8) the 
best description of pumping engine for the thick coal 
district of Staffordshire ; (9) the flow of water through 
straight mains and curves. 

May 17, 1847.—The first paper published in the Pro- 

ings, on experiments relative to the fan blast, by 
Mr. William Buckle, was read at a meeting at the Queen’s 
Hotel, on Monday, May 17, 1847 ; and _ was followed by 
another upon the same subject by Mr. Edward Jones, of 
Bridgwater Foundry, Bridgwater. 

October 27, 1847.—The next meeting, held in the rooms 
of the Institution in Temple Buildings, New-street, Bir- 
mingham, on Wednesday, October 27, 1847, is notable for 
the reading and discussion of three communications from 
the President, Mr. George Stephenson, who occupied the 
chair. The first was a description of a safety break in- 
vented by himself for railway carriages, of which he ex- 
hibited a model and drawing. The second was on the 

racticability of effecting a mechanical communication 
Sosmeen the guards and engine-drivers of railway trains. 
The third paper from the President was on a steam in- 
dicator for marine and other boilers, invented by Mr. 
Sydney Smith, of Nottingham. Mr. Kintrea was 
appointed secretary in 1847, but he resigned in 1848, when 
Mr. W. P. Marshall was appointed secretary, and re- 
mained in that position for 30 years. 

1848.—During 1848 and 1849 the meetings of the Insti- 
tution were held in the Philosophical Institution, Cannon- 
street, Birmingham, and it was there that the President 
occupied the chair for the last time on Wednesday, 
July 26, 1848, when his paper on the fallacies of the 
rotary engine was read and discussed. His death took 

lace only 17 days later, on August 12, 1848, at his resi- 

ence, Tapton House, near Chesterfield, at the age of 67; 
and a notice of his life and character, prepared for the 
Council by Scott Russell, was read from the chair at the 
following meeting on October 25, 1848. 

1850.—In 1850 a house was taken in Newhall-street, 
where for 14 years afterwards the meetings were mostly 
held. At the first meeting held there, on July 24, 1850, 
the President, Mr. Robert Stephenson, M.P., was pre- 
vented from attending, in consequence of being engaged 
at the floating of the last tube of the Britannia Bridge. 
Mr. W. P. Marshall informs me that at this first period 
of the Institution it was very uphill work to maintain its 
existence; but thanks to the energetic support of the 
active members, including Beyer, Cochrane, Cowper, 
Fenton, Lloyd, May, McConnell, Ramsbottom, and 
Slate, none of whom are now left, steady though slow 
progress was made for a considerable time, and the Insti- 
tution advanced every year. After 1864 the meetings 
were held in the Midland Institute, until the removal of 
the Institution headquarters to London in 1877. 

1856.—The proposal of holding the summer meeting 
of the Institution in the leading centres of engineering 
throughout the kingdom originated in 1856 with Mr. 
James Fenton, who was consulting engineer to the Low 
Moor Iron Company from 1851 to 1863, and was at 
that time a member of the Council; and through his 
energetic exertions the proposal was realised in September 
of the same year, by a meeting held for the first time in 
Glasgow, under the presidency of Mr. Joseph Whitworth. 
As one result of this new step, the number of members in 
the Institution, which for the seven preceding years had 
remained at almost a dead level of just over 200, now began 
at once to increase at a rate of growth which has since con- 
tinued to progress steadily up to the present date, as shown 
by the annexed Table. This meeting showed the engineers 
of Glasgow and the neighbourhood their own numerical 
pein and led to the establishment in the following 
year of the Institution of Engineers in Scotland, under 
the presidency of Professor W. J. Macquorn Rankine. 
The establishment of that Institution, and subsequently 
of various other engineering societies in different districts, 
is believed to have proved ultimately beneficial to the 

wth and prosperity of the Institution of Mechanical 
ingineers. The summer meetings have now been held 
at the following — during the last 42 years: Glasgow 
four times, Manchester four times, Newcastle three times, 
s three times, Birmingham now for the third time, 
Sheftield twice, London twice, Live 1 three times, 
Dublin twice, Paris three times, Nottingham once, 
Middlesbrough twice, Penzance once, Cardiff twice, and 
once in Bristol, Barrow-in-Furness, Liége, Lincoln, 
Edinburgh, Portsmouth, and Belfast. In connection 
with the meeting at Portsmouth in 1892, the Council 
drew the attention of the members to a feature which 
had been noted with much gratification, namely, that 
the cost of the necessary arrangements was distributed 
among the members for whose benefit they were 
made, thereby showing for the first time how the mem- 
bers may be enabled to enjoy the advantage of visiting 
various localities, free from all misgivings of their visit 
assuming in any degree the aspect of a visitation. The 
same considerations clearly enlarge the range of localities 
in which future meetings of the Institution may advan- 
tageously be held. 

Our first President, 1847-48, George Stephenson, is 
universally recognised as the ‘‘ Father of Railways ;” and 
this designation is itself so comprehensive that it need 
not be elaborated by any lengthy retrospect of his illus- 
trious career. Simultaneously with Davy he invented a 
safety lamp for collieries. On his decease in 1848, Scott 








Russell wrote of him: ‘‘In our late President England 





Record of Progress of the Institution of Mechanical 


Engineers from Commencement in 1847. 























| | 
| Total | | Total Number of Members 
| Num- | | Total and Visitors attending 
Year. | ber of Annual Invested Meetings in the Year. 
| Mem- /fcome./ Capital {oo 
| bers. | | 
Members. Visitors.| Tota). 
| £ £ 
1847 | 107 515 
1848 189 741 
1819 201 600 
1850 202 676 
1851 208 619 
1852 204 | 614 | 
1853 | 216 | 703 | | 
1854 228 | 702 | 
1855 | 218 | 620 
Commencement of Peripatetic Summer Meetings in 1856. 
1856 259 817 | | 
1857 301 997 | | 
1858 341 | 1097 | 
1859 391 | 1975 | | 
1860 428 | 1445 
1861 464 | 1391 
1862 497 | 1618 | 
1863 540 | 1889 | 
1864 572 | 1926 
1865 652 | 2141 
1866 728 | 2462 
1867 791 | 2388 
1868 825 7 | 4,500 
1869 855 | 2650 | 4,500 
1870 862 | 2823 4,500 
1871 875 | 2806 | 5,973 
1872 912 | 2953 | 6,973 | 
1873 956 | 3208 7,97 
1874 992 | 3270 | 9,178 416 231 647 
1875 | 1018 | 3471 | 10,188 434 203 137 
1876 | 1081 | 3440 | 11,016 357 117 474 
1877 | 1075 | 3641 | 11,869 521 | 168 689 
Removal from Birmingham to London in 1877. 
1878 | 1140 | 3801 8,868 304 | 263 | 657 
1879 | 1178 | 3782 8,868 441 | 314 | 755 
1830 | 1210 | 4035 | 8,868 414 269 | 683 
1881 | 1276 | 4248 | 9,217 485 | 279 764 
1882 | 1370 | 4660 | 9,617 509 270 779 
1883 | 1440 | 4690 | 10,617 397 189 F86 
1884 | 1554 5094 | 10,617 887 248 | 1135 
1885 | 1640 | 5330 | 11,967 607 362 969 
1886 | 1674 | 5701 | 13,467 620 | 370 990 
1887 | 1741 | 573 | 15,469 554 | «= 260 814 
1888 | 1806 | 6121 | 16,490 442 244 686 
1889 | 1858 | 6260 | 17,489 418 246 664 
1890 1943 | 6784 18,888 518 236 754 
1891 2077 | 7212 20,287 628 | 273 901 
1soz | 2147 | 7192 | 22,537 502 299 | sol 
1893 | 2157 | 7030 | 24,787 426 | 265 691 
1394 | 2292 | 7081 | 26,558 620 331 951 
1895 | 2271 | 7274 | 27,840 | 546 363 909 
1896 | 2360 | 7388 (ieerz }| 48s gaa | g22 
16,877 | 22 
| | 








has lost one of her greatest and most distinguished men, 
the world one of its great benefactors.” 

Robert Stephenson, F.R.S., President for four years 
1849-53, took up and carried forward the railway work 
originated by his father. He developed the construction 
of wrought-iron bridges for carrying railways across 
estuaries, rivers, and valleys; notably the High Level 
Bridge at Newcastle-on-Tyne, and the Britannia and 
Conway tubular bridges. The successful realisation of 
these original works has proved a lasting stimulus to the 
progress which has since culminated in so great an 
achievement as the Forth Bridge. 

Sir William Fairbairn, Bart., LL.D., F.R.S., 1854-55, 
has left a name associated with the Lancashire boiler, and 
with an extensive variety of general mechanical engineer- 
ing work, on which he contributed and collected a large 
store of useful information. 


(To be continued.) 








BriTisH AND ForrEIGN Ratts.—Tenders were recently 
invited by the Chinese Imperial Railway Administration 
for the supply of 1722 tons of rails, 1880 tons of metallic 
sleepers, and 673 tons of accessories, or, altogether, 4275 
tons, to be delivered atShanghai. The lowest tender was 
that of the John Cockerill Company (28,750/.). The 
Angleur Steel Works tendered at 29,2501. ; the Dortmund 
Steel Works, at 30,3507. ; Bolckow, — and Co., 
Limited, at 30,875/. ; the Honfleur Steel Works Company, 
at 31,025/.; Krupp, of Essen, at 31,900/.; the Bochum 
Steel Works, at 32,000/.; and the Allusen Steel Works, 
at 35,6502. 





Great CenTrat Rarway.—The northern or Notting- 
ham section of the extension of the Great Central Rail- 
way to London is making good progress. The season has 
not been a good one for agriculture, but it has been 
favourable for railway construction and building opera- 
tions. Engine sheds are being proceeded with at Anne- 
sley, together with offices; turntable accommodation 1s 
also being provided. At Hucknall Torkard and Bulwell 
Forest station buildings are also in p With regard 
to the railway properly so called, the line has been prac- 
tically completed throughout the division, and the per- 
manent way has been laid for the up line between Anne- 
sley and Carrington, with the exception of a short length 
at Hucknall. our steam navvies are now at work night 
and day upon the central station at Nottingham, and the 
foundations are being laid for a bridge which will carry 
Parliament-street over the southern end of the station. 
Permanent way has also been laid between the Trent and 
East Leake. 














ENGINEERING. 





149 





Juty 30, 1897.] 





——— 


SCHMALTZ’S SAW-SHARPENING MACHINE. 


CONSTRUCTED BY MESSRS. LUKE AND SPENCER, LIMITED, BROADHEATH, MANCHESTER. 











Fia. 1. 


_ Tue machine illustrated aboveis being madein several | first is a double cam and operates the u 

sizes by Messrs. Luke and Spencer, Limited, of Broad- | motion of the aga | 
It is the invention of Mr. | tour of the teeth. 

Friedrich Schmaltz, of Offenbach-on-the-Main, and its | the disc frame on its vertical pivot, as already 


heath, near Manchester. 


and down 
disc to make it follow the con- 
he second cam partially rotates 
ex- 


chief feature of novelty is that the frame carrying the | plained. A third cam on the same shaft effects the 


emery disc is fixed on a vertical spindle, whose centre 
line does not pass through the disc, but intersects the 
disc spindle a few inches to one side of the disc. 


rotation of the saw, tooth by tooth,. by means of a 
pawl which engages in the teeth. The stroke of the 


The | pawl can, of course, be adjusted to suit different pitches 


effect of this arrangement is that when the disc is | of teeth, and its position can be altered to give light 
slewed, first to one side and then to the other, to |or heavy grinding, as may be desired. As shown, the 


grind teeth which have been “set,” it does 
not touch the saw by a part of its periphery which is 
exactly below the spindle, but by a part which is some 
little distance removed from this, and which therefore 
makes an angle to the plane of the saw. The result 
1s, as shown by the annexed figures, that the back of 
the tooth 6 is ground at an angle, as well as the front 
a. The mechanical arrangement is shown in Fig. 1, 
m which it is seen that the centre line of the ver- 
tical spindle does not lie in the plane of the disc. 
Figs. 3 and 4 show the disc swivelled both ways, and 
im each case the band saw S lies to one side of the 
centre line and is bein ground at a slight angle, as 
seen in the right-hawe views. Of course the same 


would hold for a circular saw. 
The various positions of the saw are controlled by 
two cams on a shaft at the back of the machine. 


The 








jemery disc is driven by a round band and grooved 


pulleys. 








INDUSTRIAL NOTES. 

Tue postal telegraph clerks have scored a victory. 
Their case was taken up by some of their friends 
in Parliament, with the result that the Secretar 
to the Treasury promised to consider, discuss, and, 
if possible, redress the grievances complained of. 
Acting upon this promise, the proposal to refuse to 
work overtime was withdrawn, and the whole matter 
is to bethreshed out by a deputation of members of 
Parliament and the Treasury, with a representative 
of the men present to enlighten as to the facts. 
The action thus taken has brought to the fore the 
wider question of civil and other servants of the State 














bringing pressure to bear upon members of Parlia- 
ment for the redress of grievances. Of this some com- 
plain, but the Government has stated in reply to a 
— that action will not be taken thereupon. 

ow could the Government forbid it? Officers of the 
Army, the Navy, and the higher civil servants do it, 
why not the rank and file? Still it is one of the diffi- 
culties of a member—to be lobbied night after night 
first by one set of civil servants or workmen under 
Government and then by another. Those outside the 
‘service’ seem to think that all is smooth, fair, and 
serene within; those inside the ‘‘service” seem to 
think that they are dealt with severely, if not harshly. 
But it is human nature. The desire to get all they 
can is general, from the underpaid to the overpaid, 
and the House of Commons would do well to keep a 
good look-out. 





The Compensation for Injuries Bill passed the 
second reading in the House of Lords without even a 
division. At the last moment, apparently, it was de- 
cided that no motion for the rejection of the measure 
should be moved, but that efforts should be made to 
amend the Bill in Committee. It does not appear that 
the amendments will be of a vital character, so as to 
endanger the Bill, but they will, of course, be more 
favourable to employers than to the employed. On 
the whole, the Bill has not evoked that strong opposi- 
tion which was expected, and which was Siveaiadoned 
by the mineowners and some branches of engineering. 
It is felt to be an experimental measure, which circum- 
stances may require to be amended at an early date, 


| or it may work better than is expected. In the mining 


districts the men assert that their own permanent 
funds will have to be kept up to some extent, as the 
numerous injuries which only entail a week’s or a fort- 
night’s laying up will not be touched by the clauses of 
the Bill. All the more serious cases will be dealt 
with, but not those entailing only a few days’ illness. 





The split in the Wages Committee over a portion of 
the report was not very serious after all, though two 
labour members, Mr. Austin and Mr. Broadhurst, re- 
garded it so seriously as to resign. The clause in the 
report causing such resignations, was one in which it 
was proposed to relax the fair wages resolution in 
favour of the employment of old Army and Navy men. 
It would not be difficult to meet this case in another 
way, if need be. The employment of Army and Navy 
men may bea desirable thing, but if their employment 
is to weaken the fair wages resolution, there will be an 
outcry against the practice to such an extent as to 
endanger their employment altogether. Otherwise 
than in this, the tenour of the report is regarded as 
favourable to workmen, as carrying, in point of fact, 
the resolution of the House out in a most legitimate 
way. There is to be no bribing of districts by higher 
terms in cases where, as in London, firms cannot com- 
pete on quite equal conditions. The current wages in 
the district are distinctly supported in the report, and 
on the whole it was considered to be generally favour- 
able to workmen. 











150 


ENGINEERING. 


[JuLy 30, 1897. 








There have been no new and startling incidents in 
connection with the eight-hours movement in the 
engineering trades, although there has been what, 
perhaps, may be termed a new development. The one 
significant fact which deserves to be noted is that only 
about 38,000 men appear to have been really involved 
up to the beginning of the present week, of whom 
only 18,000 belonged to the Engineers’ Amalgamated 
Society. But, in addition thereto, some 5000 non- 
union men were out, and dependent upon support by 
the union. It would rotons appear that 74,000 
members of the Amalgamated Society are not directly 
involved, and therefore that number—or, to put it 
even more modestly, about 70,000—are still able to levy 
themselves so as to give support to the actual bel- 
ligerents. It appears that the allied trades had out 
about 15,000 men to whom support had to be given. 
The strike pay is mostly at the rate of 15s. per week, 
but some unions only pay 10s. per week. The payment 
to the non-union men was generally 10s. per week, in 
some cases only 8s. per week. The London Brassworkers 
have decided to throw in their lot with the Engineers, 
which will add about 500 more men to the number on 
strike and locked out. The strike pay given to the 
men will not be all that they get, for all subscriptions 
sent in will be divided, in addition to the strike pay of 
the respective unions. This is one reason why men on 
strike, belonging to a well-organised and well-con- 
ducted trade union, do not suffer such privation as is 
usually associated with strikes. These men fight the 
battle on behalf of their class, and are supported 
accordingly. The joint committee of the men are 
sending out several well-known labour leaders to 
advocate their cause in the provinces, and to obtain 
funds for the struggle. The Independent Labour 
Party, admitting that there is no chance of legisla- 
tion, have issued an address and opened a fund in aid 
of the movement, and the trades councils of the 
country are in active sympathy and are procuring 
assistance. The committee continue to report con- 
cessions of the eight hours in smaller firms employing 
engineers, and also some secessions from the Employers’ 
Federation. But the latter is denied. In a great 
struggle like this there are sure to be a few secessions 
among the employers and the employed if it lasts 
long. Generally speaking, however, there has been 
no great change in the attitude of the two parties 
since the open rupture began. 





The new development referred to is in connection 
with the action of the Federation of the Shipbuilding 
and Engineering Trades. At a conference held at 


Newcastle at the close of last week a resolution was | to be well employed, as also are the hardware trades 
ey: both the lighter and the heavier branches. 


adopted protesting against the attacks upon Mr. R. 
Knight, J.P., general secretary of the Boilermakers’ 
and [ron Ship Builders’ Society, and one of the pro- 
minent officials of the federation ; and it was also de- 
cided to approach the employers, with the view of 
bringing about a conference to consider the advisa- 
bility of reducing the hours of labour. No reference 
was made to the eight hours as part of the negotia- 
tion, but doubtless it was thought that some kind of 
arrangement could be made, which in the end would 
secure what was desired ultimately, by instalments or 
otherwise. The position is a little mixed, for one 
rather strong section of the engineering trades is re- 
presented on the federation. In point of numbers the 
engineers are about as strong as the federation, but in 
a great struggle the members are apt to act from sen- 
timent, according to their sympathies. 





The First Lord of the Admiralty has stated that the 
Government intend to take an impartial attitude in 
reference to the struggle now going on, but that the 
Board reserve to themselves the right of taking such 
action as the exigencies of the service may require. 
Some of the men employed at Portsmouth by Messrs. 
Maudslay, Sons, and Field came out on strike on Friday 
night last, but only about 40 out of 200 employed. In 
some other cases Government work has been inter- 
rupted, but not to any serious extent as yet. At 
Leeds the movement seems to have taken a great hold 
upon the workpeople, even the lads working in the 
large establishments joining in the strike. 





ment is effected within a reasonable time. 
| proportions out of work cannot yet be estimated, but 
| they will be large in comparison with the respective 
|returns for the last 12 months. Minor disputes are 
for the present swallowed up in the one great dispute as 
to the eight hours, so that only those affected by the 
lock-out are idle in most cases. In the iron trades 
business has been slow, only present wants bein 

supplied. But considering the unsettled state o 
affairs, the steadiness of prices is regarded as sur- 
—. only some easing down here and there. This 
wou 
not last long. Ironmakers generally are pretty firm, 
but some of the higher priced brands are perhaps a little 
weaker. Inthe Bury district, the steam engine makers 
report about 40 men being out by the lock-out notices; 
the local branch of the blacksmiths’ union have thrown 
in their lot with the engineers, and it is stated that 
from 100 to 150 members of the machine workers’ union 
will be thrown idle by the dispute. On the whole, 
however, the effects in Lancashire are not as disas- 
trous as was expected, though, of course, the full 
effect has not yet been felt, if the federation of em- 
aay pr stand to their guns. The longer the strike 
and lock-out goes on, the more tenacious will the men 
be of the victories won, and the less inclined to agree 
to concessions. 








In the Wolverhampton district the engineers’ dis- 
pute does not appear to have had any great effect 
upon the iron and steel trades. The current output 
on home account has been good, and there have been 
encouraging advices from abroad, so that the condi- 
tion of trade has been well maintained. At most of 
the works the men have been kept well employed on 
the specifications coming in for the completion of 
orders given out before the engineering dispute began, 
and a fair weight of new orders are reported to re- 
place those running out. Some heavy contracts for 
pig iron have been given out since the quarterly meet- 
ing, and prices have rather hardened Some of the 
cheaper qualities of iron have, perhaps, weakened a 
little, but not seriously. Finished iron is not in quite 
so good demand for marked bars, but merchant bars 
change hands in moderately good lots, and more has 
been doing in common unmarked bars. The steel 
trade continues fairly good in most cases. On the 
whole, the outlook is by no means bad. The engineer- 
ing and kindred trades have been but little affected 








The condition of the engineering trades throughout | 
Lancashire is necessarily sonrewhat changed and dis- | 
organised by the strike and lock-out, but not to the 
extent anticipated. The stoppage of work is very | 
partial, and some important firms in the districts are 
unaffected by the dispute; but it is nevertheless 
naturally causing an unsettled state of affairs, either 
directly or indirectly, beyond the circle specially 
affected. It appears that, in so far as the supply of 
work is concerned, the position is not much changed. 
The supply of both crude and finished material taken 
by consumers does not appear to have greatly lessened 
in quantity, and considerable activity is therefore 
maintained. A large amount of work seems not yet | 
to have suffered any appreciable interruption from the | 
dispute. But there are rumours of large Continental 
firms being on the look-out to take advantage of cir- 
cumstances if the suspension of work is prolonged. 





| satisfactory reply can be obtained at an early date 





by the dispute so far. Most of the branches continue 


trikes have not been very numerous of late in this 
district, but some 4000 or 5000 nailmakers in the 
Rowley, Halesowen, and other South Staffordshire 
districts have come out on strike because the em- 
ployers refused to concede 10 per cent. in the rates of 
wages. The men declare that they would rather go 
into the fields and do agricultural work than continue 
at the low rates of wages being paid. 


In the Birmingham district there has been a slightly 
better tone since the quarterly meeting. The mills 
and forges have been working more regularly, but in 
some cases the reserve of orders is rather small, and 
operations depend upon specifications received from 
day to day. Pig iron has been strong all round, 
otherwise it is thought that prices would have weakened 
somewhat. The engineers’ dispute seems not to have 
much affected the district at present. Employment 
continues to be fairly good in most branches, though 
in some of the lighter local trades there is less pres- 
sure. On the whole the outlook is not at all un- 








| 


The results in the future are consequently expected to | the proposed superannuation fund, which seems to con- 
be serious for the engineering industries, if no settle- | template that all the foremen shall give up their con- 
The actual | nection with the several unions to which they belong. 
| At a meeting the men decided to reject the proposed 


arrangement, and it is stated that if the firm decides 
to insist, the foremen will have no alternative but 
| to join the men on strike. Should this happen, the 


| whole works will be idle, and some 16,000 men unem- 


ployed. 





A rather curious difficulty has arisen in Northum- 
berland over the wages question. Some time ago a 
ballot of the members was taken, by which it was de- 


d appear to signify a belief that the dispute will | cided to seek an advance of 15 per cent. in wages, and 


a conference was arranged between the coalowners 
and the representatives of the men to consider that 
and other questions. The conference met, the deputa- 
tion of the miners being headed by Mr. Thomas Burt, 
M.P., and Mr. Charles Fenwick, M.P. The coal- 
owners then drew attention to the fact that a dispute 
existed at the Bedlington Colliery, where a strike 
existed on some local question, and reminded the de- 
putation that it was contrary to rule for the present 
application to be discussed i A the strike continued. 
The coalowners having declined to discuss the ques- 
tion, the meeting separated without anything being 
done. It is thought that some trouble will arise over 
the matter, as the action taken was quite unexpected. 

The South Wales and Monmouthshire coalowners 
have informed the representatives of the miners that 
their efforts to establish a scheme for controlling the 
output of coal have failed, and that they have conse- 
quently abandoned the project. Efforts to control the 
output, and indirectly the prices, can scarcely be ex- 
pected to succeed, and it is questionable as a matter 
of public policy whether it ought to succeed, as all 
the industries of the country might thereby be en- 
dangered. 

The leaders of the American Machinists’ Union, New 
York, have ordered their men out on strike. To what 
extent the order will be complied with remains to be 
be seen. Most of the recent ‘‘ orders” have been 
disregarded, either wholly or partially. It is reported 
that the Sprague Electrical Company, which has con- 
tracted for some important railway and other work in 
this country, have cabled, asking that their contract 
shall be annulled or suspended, unless the strike shall 
be settled. This would indicate that there is a proba- 
bility of the men acting upon the orders of their 
leaders. Other great strikes have been threatened of 
late in America, but they have not come off. The 
rank and file are not quite so ready to cease work by 
order, often with very little knowledge of what is 
wanted or what has been done; what demands are 
made, what offers conceded, or the negotiations that 
have taken place. In this country trade unions act in 
the full light of day, so that the public can see who 
are right and who are wrong, and judge accordingly. 








HARDENED PLATES AND BROKEN 
PROJECTILES.* 
By Mons. L. E. Bertin, Honorary Member. 


Ir I seek to detain your attention in a subject hitherto 
reserved for specialists, I beg of you not to be too severe. 
I wished above all things to respond to the flattering 
desire which was expressed to me that one of your oldest 
French members should take an active part in a congress 
to which you have invited the maritime world. I thus 
accomplish a duty of seniority for the 25 years that have 
elapsed since I have had the honour to belong to you. If 
my paper 4 ay to you destitute in technical novelties, 
believe, at least, that it is rich in thanks for the recep- 
tion which my works have always found in your volumes, 
as also for the reception which you are to-day giving to 





favourable. 





About 300 of the Sheffield edge-tool forgers and 
strikers unanimously resolved to tender their notices 
at the close of last week because the employers had re- 
fused to concede 10 per cent. in their wages. The men 
declare that theirs is one of the most laborious trades 
in the Sheffield district, and that their wages have not 
been advanced for a quarter of a century. 





The signalmen on the Great Northern Railway ap- 

r to be determined to make a stand for the redress 

of their grievances as to the hours of labour and rates 
of wages, and it is feared that a strike will ensue if no 


from the general manager. It is stated that the guards, 
brakesmen, shunters, and goods porters will support 
the signalmen. The engine drivers and firemen have 
not yet finally resolved upon their attitude, but it is 
expected that they will throw in their lot with the 
signalmen. The Amalgamated Society of Railway 
Servants support the men in their action, and are 
awaiting a reply from the general manager. 





A great difficulty seems to have arisen at the 
Elswick Works, quite unconnected with the eight- 
hours movement in London and the lock-out in conse- | 
quence thereof. 








The foremen have revolted against Architects and Marine Engineers, 


all of us in your hospitable city. 
I have often enough attacked here the inexhaustible 


| subject of pitching and rolling. I have wished that the 


courteous lance broken last year with Mr. R. E. Froude 
should be the last. Nevertheless, I do not absolutely de- 
sert the lists of the tournament, since I am going to speak 
about armour. 

The simple plate of steel, the history of which M. Barba 
was able to relate to you with authority six years ago, has 
been relegated since then, together with the compound 
piste, to the museum of ancient powers dethroned. The 

arveyed plate cnioye the favour of to-day ; it is it which 
defies the projectile by breaking it. The memoir of Mr. 
Charles Ellis, which is still full of actuality, invites us to 
an easy sequel. I will speak afresh of Harveyed plates, 
while avoiding the burning ground of personal interests, 
and -re there I will find the subject of a discussion 
which can bring about those ‘friendly rivalships” to 
which Sir William White invited us in 1894. , 

I.—In 1893 I visited the works at Bethlehem with 
M. Leflaive exactly at the moment when the first indus- 
trial application for Harveying plates was installed. We 
had been invited by the Navy Department to assist at the 
experiments in the new polygon of Indianhead, and we 
saw the projectiles fly into splinters on contact with the 
hardened surface of the plate. At Indianhead, as well 
as at Bethlehem, we had heard, in the midst of nearly 
unanimous praise on the subject of the inventions of Mr. 





* Paper read at the International Congress of Naval 
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Harvey, doubts formulated, such as those of which Cap. | 
tain Orde Brown said a word at the Institution in 1894. 
Having remained in consequence a little perplexed, I 
received, with all ‘the joy of an aspirant to the faith, the | 
memoir of Mr. Charles Ellis, which‘ catalogued, classed, 
and discussed the effects of 108 projectiles fired against 30 
Harveyed plates, and on my side I made an analysis of 
the results. I will present to you, as the commencement 
of the subject, the results of a very summary analysis of 
Mr. Ellis’s Tables, which is contained in a study of the 
American Navy, of which I have offered a copy to the 
Institution. Mr. Ellis took care to calculate, for each of 
these 108 shots, the corresponding penetration in soft 
iron with the help of two formule, namely, that of Gavres 
and that of Jacob de Marre, and he compared the results 
with the thickness of the plate; he indicated the ob- 
served penetration with regard to the ratio. Amongst 
the 108 shots, all of which I examined without prejudice, 
I have selected 68, for which the value of the penetration 
could, as it appeared to me, be exactly figured out. Of 
these 68 shots, some were found where the penetration 
exceeded the thickness of the plate; for these I have 
added to the thickness of the plate the tenth part of the 
thickness of the — which was penetrated. This cor- 
rection is, without doubt, not exact, but in any case it is 
sufficiently near the mark, so that the error committed 
cannot have the smallest practical importance. That 
being done, I calculated the ratio K of the penetration in 
soft iron €;—given by the GAvres formula to the actual 
penetration observed e—for all the 68 shots indifferently, 
as well as for the partial penetrations to which the em- 
pirical formule like that of Gavres do not apply in 
principle, as this latter only applies to total penetration. 
The 68 shots considered, give as the value of K a mean 
equal to 2.6, in virtue of which the Harveying would 
seem to increase the resisting power of steel plates in a 
proportion above 50 per cent. In effect, a Harveyed 
plate of 30 centimetres thickness, for example, would be 
equivalent to 30 x 2.6 = 78 centimetres ‘of soft iron, 
while a plate of ordinary steel, of 45 centimetres, is con- 
sidered as being equivalent to only 60 centimetres of soft 


iron. 

Pushing the analysis a little further, I divided the 68 
shots into two groups, namely, 19 shots in which the pro- 
jectile remained entire, and 49 in which it was broken. 
[endeavoured thus to find out the part played by the 
rupture of the projectiles in increasing the resistance of 
the Harveyed plates. The 19 shots in which the projec- 
tile remained entire all gave complete perforation ; the 
empirical formule are, consequently, applicable to them. 
These 19 shots give a mean value of only 1.19 for K, even 
this value of K is too great to express the increase of the 
resistance, for several of the projectiles traversed the 
target completely, and still preserved a certain velocity, 
The 49 shots in which the projectile was broken are more 
favourable to the Harveying process ; 13 shots produced 
complete perforation, and give a mean value of 1.38. The 
remaining 36, which only produced a partial penetration 
of the plate, give a mean value of 3.50 for K, with indi- 
vidual values reaching as high as 10, but the formula is 
not applicable in their case. 

The three values of K, 1.19, 1.38, 3.50, taking into 
account the small amount of interest which attaches to the 
latter figure, still leave the superiority of the Harveyed 
plates somewhat undecided, since good plates of homo- 
geneous steel such as those of Le Creusot, when compared 
with soft iron easily attain values of K equals 1.30. The 
preceding results appeared to me to deserve a deeper study 
of the question. Thee taken care in selecting them from 
1894 to treat them as provisional, the practice of Harvey- 
ing being at that time only at its commencement. e 
shall see later on that the progress realised since 1894 in 
the manufacture of plates has justified these prudent re- 


serves, 
II.—In the following study I have, in order to express 
the penetration of non-Harveyed steel plates, taken the 


formula— 
afd) py? 
© = (i503 pr yiae + + 


the thickness of the plate strictly perforated 
in decimetres. 

p = the weight of the projectile in kilos, 

v = the velocity of the projectile in metres. 

«a = the diameter of the projectile in decimetres. 


This is Jacob de Marre’s formula for the penetration of 
co-temporaneous steel plates made by M. Barba at Le 
Creusot. The very regular and definite quality of the 
metal corresponds very nearly with that of actual plates 
before they have undergone the Harveying process. e 
use of this formula is then appropriate to the study of the 
increase in resisting power pA to Harveying. 

If we eall e the thickness of plates to be compared with 
the steel plates of Le Creusot, we can express their resist- 
ance to strict perforation by the formula— 


where 
€ 


ex 


€ 


es at a ‘ 
R (sep ) 14 ° ° (2) 
The quality of a metal to be compared with Le Creusot 
steel is very often expressed, not by the ratio R between 
the thickness of plates corresponding to strict perfora- 
tion for a given projectile and a given velocity, but by 
the ratio p of the velocities necessary with the same pro- 
jectile, in order to perforate the same thickness of the 
different plates. 


yap ( 15308 SS ers) bik cal 
p 


[ed] 


e= 


When the resistance of the metal goes on increasing, the 
law of the decrease of thickness ¢ is more rapid than the 
law of the increase of velocities v. The following list 





TABLE I.—Extractep 


FROM Mr. ELtis’s TABLE. 


























’ Ve =e er | | 
3 Ise (ge |ge¢le|ea_ [a sy. 
| 3 ee Be ~.8)28 | Ss Faas 
21° | 285/52. sde i -3 |ge33| Sis | 
S| eo So } ae | oa y EE | te tags SEoss 
Sia urceof | shés 2-2) 28h] 868 |s_s5| Es5"s , ‘ ° 
iat ._. |Manufacturer| Manufacture | 4 3 | 8 sf | Soe | op 23es| s3e. 2 S i] 2 
* | & | Date of Trial. | Seon | Sho | Sos | Hm OSES 2 bos & a} § 
ai | of the Plate. | or Natureof | 555 | 352 S£2 | BS eses8| §y5ae 3 a 3S 
3/8 | the Projectile. a Lo Le | a@~ |B aor | a al a 
8/& | | | e| A € 
Z| | | E | @ | »p v € e \R=7 |e | x 
Group I.—UNBROKEN PROJECTILES : COMPLETE PERFORATION OF THE TARGET. 
8{| 2 Aug. 23,1893! Cammell Krupp 150 120 | 2% 499.9 ; 171 & en | 1.14 
9| 2 Be # ie | 150 120 26 «= [539.8 | 190 | om ‘i | 1.27 
23 > | Aug. 15, 1893 Vickers Holtzer | 152.4 152.4 | 45.4 (597.4 254 | 1.66 
81 | 21 April 12, 1893 | = ae 266.7 | 241.8 | 148.8 [699.8 | 443 | | 1.66 
82 | 21 ti a a 266.7 | 241.3 | 1438 (649.8 | 398 | 1.49 
83 | 21 “A i 5 | 266.7 | 241.3 | 143.8 |629.7 381 1.43 
108 | 30) July 21, 1893 Chrome steel 268.7 240.4 | 420.2 (540.1 | 455 | 1.23 
Group II.—UNBROKEN PROJECTILES : COMPLETE PERFORATION OF THE PLATES. 
1} 1 Aug. 23, 1893 Vickers Krupp 150 120 26 439.8 | 142 (150+ 2=152 0.93 |- 0.11 | 0.95 
2) 4 i . | R | 150 120 -» [479.5 | 161 |1504+ 6=156 1.04 | 0.04 | 1.07 
6; 2 ” Cammell | is | 150 120 a 1439.8 142 (150+ 2=152 0.93 |- 0.11 | 0.95 
11| 8 < J. Brown | a | 150 120 ~» (eet 142 150+ 8=153 0.93 |- 0.10 | 0.95 
13) 3] * » | » | 150 120 -+ (499.9 | 171 /1504+18=168 1,02 | 0.02 | 1.14 
60 | 17 | Nov. 14,1891! Bethlehem | Holtzer | 266.7 152.4 45.4 |632.4 275 «=|267+ 4=271, 1.02 | 0.02 | 1.08 
2) 17 | ee | a. | Firminy | 266.7 203.2 95.2 |563.9 291 |267+ 6=273 1.07 | 0.09 1.09 
63 | 18 4 Carnegie Holtzer | 266.7 | 152.4 45.4 |632.4 275 |2674+10=277 0.99 |- 0.01 | 1.03 
64 | 18 | oe - Pes | 266.7 152.4 45.4 (632.4 275 «=|267+11=278 0.99 |- 0.01 | 1.03 
66 | 18 | - a Me | 266.7 | 152.4 | 45.4 1632.4 275 «=|267+25=202' 0.94 |- 0.09 | 1.03 
69 | 19 | Nov. 1893 | Vickers Krupp | 266.7 | 152.4 , 45.4 1632.4 275 |267+ 4=271) 1.01 |- 0.02 | 1.03 
70 1) a re Streiteben | 266.7 | 152.4 50.85 [590.1 | 276 |267+16=283) 0.98 |- 0.07 | 1.03 
71 | 19 5 i | Krupp 266.7 | 152.4 50.85 |590.1 276 |267+ 1=268) 1.03 0.01 | 1.03 
96 | 25 July 26,1892} Bethlehem |  Holtzer 266.7 203.2 | 113.4 [518.2 292 |2674+ 6=273! 1.07 0.09 | 1.09 
97 | 25 - aH e 266.7 | 203.2 113.4 [518.2 292 |267+- 6=273, 1.07 0.09 | 1.09 
98 | 25 He ss - 266.7 | 203.2 113.4 [518.2 292 |267+ 6=273, 1.07 0.09 | 1.09 
Means... 1.005 | 0.00 
Group III.—UnNBROKEN PROJECTILE: INCOMPLETE PERFORATION OF THE PLATE, 

65 118 | Nov. 14,1891! Carnegie | MHoltzer | 267 | 152.4 1 45.4 16824 | 275 248 t 2 4 O14 Pes 
Group IV.—BrokEN PROJECTILES : COMPLETE PERFORATION OF THE TARGET, OR, AT LEAST, OF THE PLATE. 
No INFORMATION AS TO THE THICKNESS OF BACKING PERFORATED. 

21 5 Aug. 15, 1893 Vickers | Holtzer 152.4 | 152.4 | 45.4 (553.2 | 227 st a | « | 149 
2% 6 s J. Brown ss 152.4 | 152.4 | 45.4 [597.4 254 a m a6 1.67 
39 10 Dec. 20, 1893 St. Chamond ; St. Etienne 152.4 139.7 30 |705.0 263 om = DA ee 1.73 

(138.6) | | 

40 10 a 3 Holtzer 152.4 160 45 658.0 275 ‘4 iP ees te 1.80 

(164.7) 
49 14 5 AG St.Chamond 250 | = 144 619.8 | 398 | 1.59 

240) 

50 14 # = - | 250 241 «144 605.9 | 360 5 fee oe 

| | (240) | | 
51 15 Me Vickers - 250 241 144 = 649.8 | 398 S i ue 1,59 

| (240) | 

Groupe V.—BROKEN PROJECTILES : COMPLETE PERFORATION OF TiIE PLATES. First Part. 

7 | 2, Aug. 23,1893 | Cammell | Krupp 150 | 120 26 479.5 | 161 {150+4-14=164| 0.98 |= 0.03 | 1.07 
14| 3| ‘ | J. Brown | is 150 | 120 26 539.8 191 |150+ 1=161] 1.26 0.28 | 1.27 
16 | 4/ Jan. 18, 1893 Vickers | Holtzer 152.4 | 162.4 45.4 459.3 190 |152+ 1=1653) 1.14 0.16 | 1,25 
17| 4] 3 ¥ | | 152.4 | 152.4 | 45.4 (553.2 | 248 |1524+14=166 1.36 0.35 | 1.63 
18 4 | +o os | - | 152.4 | 152.4 | 45.4 (597.4 277 +|152+19=171) 1.48 0.42 | 1.82 
19 | 4] <a mt a 162.4 | 162.4 | 45.4 (5532 248 |152+ 1=153] 1.48 0.43 | 1.63 
25 | 6 | Aug. 15, 1893 J. Brown se | 162.4 | 162.4 | 45.4 |553.2 248 |152+13=165} 1.38 0.36 | 1.63 
27) 6] 9 ” . 152.4 | 152.4 | 45.4 /553.2 248 |152+23=175) 1.380 0.31 | 1.63 
31] 7 | June 30, 1893 Vickers | 3 | 1524 | 1524 | 45.4 |553.2 248 |152+13=165| 1.37 0.36 | 1.63 
36 | 9| Feb. 7, 1894 J. Brown | < | 152.4 | 1524 | 45.4 [553.2 248 |152+ 3=155| 1.47 0.42 | 1.63 
37 | 9 | ” ”» Fe | 1524 | 1524 | 45.4 1597.4 277 |152 1.67 0.51 | 1.82 
56 | 16 | Dec. 1, 1892 Vickers s | 254 228.6 | 182.8 504.4 440 |254+13=267| 1.31 0.31 | 1.73 
57 | 16 * | + | Putiloff | 254 228.6 | 182.8 (570 523 |254+46=300) 1.89 0.37 2.06 
58 | 17 | Nov. 14,1891 | Bethlehem | Holtzer | 266.7 | 152.4 | 45.4 |632.4 300 |267+ 3=270] 1.02 0.02 | 1.18 
67 | 1 Me Carnegie Carpenter | 266.7 | 203.2 | 113.4 518.2 353 |267+17=284] 1.03 0.04 | 1.33 
69 |} 19} Nov., 1893 | Vickers Krupp | 266.7 152.4 | 50.9 590.1 295 |267+- 5=272} 0.99 |- 0.01 | 1.11 
90 | 22 | Aug. 31,1893 | Cammell Holtzer | 266.7 | 233.7 | 172.4 |593.7 524 |267+32=299|] 1.38 0.36 | 197 

Means ..| 1.29 0,27 

GROUP V.—Broken PROJECTILES : COMPLETE PERFORATION OF THE PLATES. SECOND Parr. 
28 | 7 | June 30,1893; Vickers | Holtzer | 1524 | 152.4 45.4 [450.3 174 de eed Ge 1.14 
29 | 7 | _ ys * 152.4 | 1624 | 45.4 (653.2 227 ia Lorn wake 1.49 
30] 7) ‘5 Ka os 152.4 | 152.4 | 45.4 (597.4 254 5 aa, 1.67 
38 | 9/| Feb. 7, 1894 J. Brown ae 152.4 | 152.4 | 45.4 (553.2 227 1.49 
41 | 11 | Dec. 20, 1893 Vickers St. Etienne 152.4 139.7 | 29.9 (705 262 wa ee a 1.72 
42 | 11 | mt ‘3 Holtzer | 152.4 160 | 44.9 /658 274 és so 1.80 
45 | 12 |Aug. or Sept.,| St. Chamond ” | 155 152.4 | 40.8 (599.8 236 <a 1.52 
| 1893 | | | 
46 | 13 | Sept. 26, 1893 Chatillon et | Chatillon et | 170 160 45 613.8 248 1.46 
Ce try | Cc try | (164.7 

91 23 | Oct. 10,1893 | J. Brown Holtzer 267 233.7 | 172.4 /620.2 439 1.65 
92 | 23 ie $ - 267 2337 | 172.4 [550.7 370 1.39 
100 | 27 | Oct. 26, 1893 | me a 267 238.7 | 172.4 /620.2 439 1.65 
107 | 30 | July 21,1893 | Vickers | Chrome steel! 369 340 420 624.8 | 561 1,52 












































ives the corresponding values of R and p within the 
imits which the actual perfection of manufacture of 
armour permits us toconsider in practice. We may admit, 
as a rule of thumb, that the increases of p are 1.5 times 


1 
fe 23 
those o' R 
R. - 
p R 
1.05 1.072 0.933 
1.10 1.166 0.873 
1.15 1.221 0.81 
1.20 1,297 0.771 
1.25 1.375 0.727 
1.30 1.454 0.685 
1.35 1.535 0.651 
1.40 1.617 0.618 
1.45 1.700 0.558 
1.50 1.765 0.560 


If the formula (1) be written in the form (1A) p 
= 1530? a5 ¢l-4, it is better adapted to making the dis- 
tinction between the work due to the perforation of the 
plate and that due to the rupture of the projectile. ‘ 

The formula 14 applies to projectiles which remain 
entire. Let us suppose that, owing to the hardening of 








| the surface, the projectiles break while the resistance of 
the plate to an indeformable projectile is not sensibly 
increased. 

Let A be the momentum absorbed by the rupture of 
the projectile and e the thickness of the plate correspond- 
ing to strict perforation a broken projectile, we get— 

v? = 15302 g)5 el4 + A, 
whence we obtain— 
1 
e= (; 1 pv a 6 
1530? ai 
| Combining the formule (2) and (4), we find the follow- 
ing relations between the coefficients R an : 


| 1 1 
| z = (1-4) $y ee 


| it =1- (z)- ines aqme 


;, It is, moreover, self-evident that, when comparing 
hardened and non-hardened plates, or, rather, blows from 
| broken and not broken projectiles, the coefficient A 
| calculated by formula (4) does not represent the work 
of fracture of the projectiles alone. It should be under- 
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projectile 58 was cracked into three pieces only. Four 
TABLE I.—Continued. shots out of 17 give values of R superior to 1.4, and one 
— ; gives an abormal value which reaches 1.76; the mean 
’ : 
3 sa | ge 28g) $s |sb | 2 5h | values are 1.30 for Rand 0.27 for “. 
is g | Se 3” SS /) Seq| 6 ..“o¢ | ed 
— | | o | = 5 . | - 
3m] | ef5/ 37, | soe /Fs ged) 23833 | In the case of 12 shots, we only know that the plate has 
2/2) Source of | $28 | eH2 | 2 3b | Bs |e@Es & ge"5 E : . | been penetrated without knowing the depth of the penetra- 
2 | = | Date of Trial, | Manufacturer Manufacture | 3,3 | Sse | Bos | Z> Is SEL 2 go e € | $ | tion intothe backing. In Table II. (to be published here- 
en "| of the Plate. | or Nature of | E53 | 45" | Said | SS [fueo sassa 8 | g 3 | after), the thickness of the plate E has been substituted 
g | £ the Projectile) BT 1 O° | F 12 | “2 | for the unknown value of e. Consequently the calculated 
aia! | | i: 
g|§ E | al p so ed e R= : zits ¢ values of R are too large, as also are those of — which is 
a Zz } | | ad : : 
- — $$ ————__—_— — ———— the opposite result to that shown by the first 17 shots, in 
GROUP VI.—Broken ProsectiLes : INCOMPLETE PERFORATION OF THE PLATES. me — . mar the —" —_ + pee Ae-wseay is = 
3 | y. 23,1893! Vi c 150 119.9; 26 499.9] 171 , 61 2.30 , 0.77 | 1,14 | bably a little exaggerated. It should result from this, an 
12 | ; | saa o | ome | _— 150 | 119.9 | 26 (479.4 | 161 64 2.53 0.73 1.07 | in fact does result, that the ratio R is notably larger in the 
33 | 8 | Nov. 8,1893| Cammell Holtzer 150 | 119.9 | 26 [553.2 227 | 76 2.98 0.78 1.51 | case of the second part of Group V. ; it oscillates between 
34] 8 | re na es 150 119.9 | 26 597.4 | 254 | 86 2.96 | 0.78 1.69 | 1,14 and 1.80, and 1s, on theaverage, 1.54. __The Jast figure 
35 9 | Feb. 7, 1804} J. Brown i 150 | 119.9 | 26  |459.3 | 174 43 4.03 | 0.86 116 | would justify the efficacy attributed to Harveying from 
43 | 12 Aug. or Sept.,! St. Chamond ms 150 119.9 40.8 (449.9 | 157 32 4.94 | 0.89 1.05 the outset, when this operation was represen ‘as in- 
1893 | | | 4 “wr 
cles} a 5 , 150 119.9 | 40.8 (549.8 | 209 38 5.4 0.91 | 1.39 | creasing the resisting “gota of gel 4 tag —.. 
47 | 13 | Sept. 26,1893) Chatillon et | Chatillon et | 160 153.2 | 44.9 (638 | 272 76 8.57 0.83 | 1.70 “rd these 29 shots the mean value of R is 1.4, and that 
| Commentry | Commentry | | s . 
5216! Dec.1,1892 | “Vickers” | “Putiiot™” | 254 | 1524 | 30.6 less. 267 127 210 0.65 1.05 of —; 18 0.37. These figures when compared to that of 
53 | 16 ; i ; 254 152.4 | 39.5 |660 265 27 : . .05 a a aaeaaa 
54 | 16 | pe i i 254 152.4 | 39.5 {636.5 | 967 127 210 | 0.65 | 1.05 the Group IL., resrag ! 1 and spl, abel ogy — 
55 | 16 | , ze Holtzer 254 1524 | 39.5 664 | 267 127 2.10 | 0.65 1.05 |of the effect which Harveying produces in breaking up 
59 | 17 | Nov. 14, 1881| Bethlehem z, 267 152.4 | 45.4 [632.4 | 275 173 =| :1.59 | 048 | 1.03 | the projectiles. : ; 
61 | 17 >» €. 9» 267 152.4 | 45.4 632.4 | 275 178 1.55 | 0.46 | 1.03 Group VI.—This group comprises 33 shots which only 
68 | 19 | Nov., 1893 Vickers Streiteben 267 152.4 | (50.8 [500.1 | 270 249 | 1.09 0.11 | 1.01 | partially penetrated the plate, often only to the extent of 
os] ap lates. f date e Holtz or | asta | ase leone | 86 io | £83 | 083 h48 | one-half, and sometimes to only one-quarter of its thick- 
741 90|) Pee ee sagem 267 1524 | 454 (e014 | 256 102 | 9°52 | 0.73 | 9.96 | ness. As the work of resistance of the plates is produced to 
75 | 20 = Palliser 267 152.4 | 45.4 |601.4 | 259 76 | 331 | 081 | 0.94 |@ much greater extent during the perforation of the front 
76 20 ot % 7 267 152.4 | 44.5 (601.4 | 252 76 | 331 | 0.81 | 0.94 | layers than during that of the back layers, formula 1 does 
77 | 20 oa ae Holtzer 267 152.4 | 45.4 (601.4 | 256 102 | 2.52 | 0.73 0.96 | not apply to the penetration of the shots in Group VI. 
78 20 | June 1, 1893 ” ” 267 233.7 | 172.4 [517.5 | 339 152 | 2.22 | 0.67 | 1.27 | Tf nevertheless, we consider the values of ¢ those of E, 
79 | 20 +4 » x 267 233.7 | 172.4 {551.0 | 371 232 1.60 | 0.48 | 1.39 e A : : i , 
80 21 | April 12, 1893 as | 267 241.3 | 141 1579.7 | 3384 160 2.08 | 0.66 | 1.29 | and those of +, which have been inserted in Table II., 
89 22 | Aug. 31, 1893 Cammell te 257 233.7 | 172.4 |551 371 203 1.82 | 0.57 1.39 nv? f ae ; i 
93 24 yw 30, 1892 Bethlehem ” 267 oe oe 1 | 4 4 “er | Me v4 we see there especially an indication of the difference of 
94 25 uly 26, 1892 me 267 03.2 3 518.2 2 5 3. 82 06 sisti work rre: nding to the successive stages of 
95 | 25 ; : ws %7 | 2032/1134 [5182 | 2992 | 8 3.44 | 0.82 1.09 mage Stor hag ce are ee neta caitakhe 
99 | 26 | Nov. 9, 1893 Cammell ee 267 233.7 | 172.4 |620.2 | 439 | 254 1.73 0.54 1.64 1] ‘th th ld h: heen ath ordi. 
103 | 29 | Feb. 11,1893 Bethlehem a | 355 254 «| 226.8 (448.7 | 308 | 51 6.05 0.92 | 0.87 |mMuch more so than they wou ave n ordl- 
104 | 29 if a | 355 | 254 | 2268 566.6 | 429 | 127 8.38 | 0.82 | 121 [nary plates; they are comprised between 1.8 “ shot 
105 | 29 ‘5 i a 355 254 | 2268 597.0 | 462 152 3.03 0.7 Te oe = ; 
106 | 29 . 365 | 254 | 996.8 [627.5 | 497 127 3.91 | 0.85 | 1.40 | No. 68 and 7.93 for shot No. 72. The value of ~~ ex 
Means “278 | 0.70 1.40 | ceeds 0.9 for shots Nos. 44, Ne and 103; the mean values 
GROUP VII.—S.icut PENETRATION, NO Figures GIVEN. are 2.8 for R and 0.7 for > It appears to be very 
24 | 6 | Aug. 15, 1803 J. Brown Holtzer 162.4, 1524 454 (650.3 | 174 ) «| 1.14 | certain that projectiles which are too weak to seriously 
at ; i be 4 pod a il = aie oH —s Jat | + | He penetrate armour, produce much smaller indentations 
84 22 | May. 12, 1893 —s as 267 52. 5. 25 ‘% 98 i : w 
“aclu ; = 267 | 1524 | 45.4 |) iia 0.95 | When the latter has been Harveyed. ; 
86 | 22 « “ Palliser 267 152.4 44.5 250 @ 0.94 A special column for the shots of Group VI. in 
87 | 22 ”» 9» 267 152.4 | 44.5 250 | 0.94 | Table I. gives the ratio of the calculated penetration € to 
88 | 22 ” ” Holtzer 267 152.4 | 45.4 254 | . 0.95 | the thickness E of the plate. We remark in this column 
GROUP VIIL.—Resutts InsurrictentLy DEFINED. that, in the case of 19 shots the ratio of e to E is inferior 
. _ i ‘i : . | to 1.10, and that, in the case of six shots, it is even inferior 
4 | 3 | Aue. 28, 1008) = ‘Viokers arp a4 4 | 2 gg = 4 to1. Thus, for rather more than half the shots, the pro- 
5 ; “ : 18 2 26 57% 7 : die : % s ? : 
10 ; # Cammell or 150 1220 | % 573 207 | | 1.38 | jectile, which did not succeed in perforating a Harveyed 
20 | 6 | Aug. 15, 1893, Vickers Holtzer 152 152 45.4 4593 174 | 1.15 | plate, would have been equally prevented from perforat- 
22) 5| 8 ss a 152 152 45.4 553.2 , 153 = 1.01 |ing a very good non-Harveyed plate, and even, in six 
48 13 , Sept, 26, 1893' Chatillon et Chatillon et 170 - | coo (Got | 20 | + } | 1.70 | cases, an ordinary steel plate. On the other hand, out of 
| Commentry Commentry | | | 14 shots which ld hav: rtainl rforated an ordi- 
en » 96. 189: ri c ang oy ‘i . fe shots which would have ce y , : 
102 28 _ ay) ome ‘a ~ ™ 4 i | 7 a 4 | rt nary plate, eight are found with which the ratio of € to E 
exceeds 1.30, and in the case of three of these it even 
= js : . — | exceeds 1.60. 
stood that the variable coefficients R and A are, in|sometimes positive, sometimes negative, never exceeds SERIES OF NON-CLAssiviED SHOTS. 


in reality, functions of all the conditions of the experi- 
ment. Onecannot make use of simple empirical formule 
like the preceding without this reserve. 

IlI.—The 108 shots, the effects of which Mr. Ellis 
studied and classified in his Table, should, from the point 
of view of the present study, be divided into two series 
according as the projectile remains intact or has been 
broken. In each of the two series we must afterwards 
distinguish three cases—that in which the target has been 
completely traversed ; that in which the whole of the plate 
has been traversed, but not the target ; and, lastly, that 
in which the plate has only been partially penetrated. 

The shots may thus be divided into six groups, as is 
shown in Table I., in which each of them is specified by 
the number of its order in Mr. Ellis’s table. In this 
table the calculated values of « and the value of the 
observed penetration e given by Mr. Ellis have been in- 
scribed, while account a been taken of the thickness of 
the backing penetrated as has been said above. Also 


the value of R has been inscribed, and that of a for 


all the shots for which the value of ¢ is known. 
First Sertes.—UNBROKEN PRroJrctTILEs (24 Sots). 


Group I.—This group comprises seven shots, in which 
the projectile, after having completely penetrated the 
target, was not always recovered. The value of ¢ is un- 
known ; we can but compare e with the thickness E of 
the plate alone, the thickness of the backing and of the 
skin plating not being given. The mean value of the 
ratio of « to E is 1.42, which shows that the walls of 
ships run great risk of being penetrated when the ratio 
of e to E exceeds 1.40. For the shots Nos. 8, 9, and 108, the 
ratio of ¢ to E is less than 1.30; the penetration realised 
in these conditions, regard being had to the resistance of 
the plates in the case of the majority of the other shots, 
proves that in 1894 the efficacy of Harveying was still 
subject to great irregularities. 

Group II,—This group comprises 16 shots, in which 
the plate was nena penetrated, and the backing 


partially so. We thus have values fore, R, and oy 


The results of all the shots agree with each other in a 
remarkable manner. 


The ratio R remains between 0.93 





The ratio of A to pv?, 


and 1.08; its mean value is 1. 


0.10 in absolute value, and its mean value is zero. The 
conclusion is that the resistance of Harveyed plates is 
exactly the same as that of non-Harveyed plates when the 
projectile is not ruptured. 

Group III.—One single shot, No. 65, having given an 
imperfect penetration of the plate, the ratio of R to the 
observed penetration attained 1.14. We have here to 
deal with an abnormal projectile, which, as is pointed 
out in Mr. Ellis’s Table, was considerably set up ; without 
this setting up, we should have had complete penetration 
of the plate, asin the case of projectiles 63, 64, and 66 
of Group II., which were fired against the same plate. 
The conclusion deduced from the shots of Group IT, need 
not therefore be modified. 


Seconp SERIES.—BrOKEN PROJECTILES (69 Suots). 


Group IV.—This group also comprises seven shots, in 
which the projectile, while being broken up, has com- 
pletely penetrated the target in such a manner that the 
splinters were not always found. Contrary to appear- 
ances, the results of these seven shots are not particu- 
larly unfavourable to Harveying; we shall see, in fact, 
later that the mean value of the ratio of ¢ to the 
thickness of the plates E was 1.6, varying between 1.4 
and 1.8; the plates therefore were in general much too 
weak for the projectiles. The only conclusion we can 
come to is that, we are not certain of stopping the pro- 
jectile in the wall when the ratio of ¢ to E exceeds 1.4 for 
the plate alone, even when the plate has been sufficiently 
well hardened to break the projectile. 

Group V.—This group, which is the most important of 
of all, comprises 29 shots which penetrated the plate, but 
did not completely penetrate the target. It will be 
divided into two parts in Table IT. 

In the case of 17 shots, the penetration is such as to 
permit us to calculate c. The ratio R, varying between 
0.98 and 1.66, presents considerable irregularity, which is 
explained by the great difference in the momentum ab- 
sorbed by the projectile, according as it has been broken 
into small splinters or simply cracked. The same varia- 


tions are found again in the value of =i which is nega- 


tive for the two shots 7 and 69, and almost zero for the 
two shots 58 and 67. If we turn to Mr. Ellis’s Table, we 
see that the projectile 7 was broken up a little, and the 





The six preceding groups comprise altogether 93 shots. 
In addition to these there remain : 7a 

Group VII.—Seven shots for which the penetration is 
indicated as being slight. The projectile was always 
broken. ; 

Group VIII.—Kight shots, the results of which were not 
exactly defined. In the case of projectile No. 10, the 
projectile was set-up and cracked; for shot No. 102 the 
state of the projectile was not indicated ; for the other 
six shots the projectile was broken. 


(To be continued.) 








TELEGRAPH WirE.—It is computed that Great Britain 
exported last year 56,368 tons of telegraph wire. The 
corresponding exports from Germany were 208,979 tons ; 
from Bel ium, 5383 tons; from France, 2010 tons; and 
from the United States, 38,043 tons. ; 


DrirectortEs.—‘“‘ Kelly’s Directory of the Engineering, 
Iron, and Metal Trades for 1897” is a volume containing 
upwards of 1600 pages, and giving the addresses of the 
engineering firms and nietal trades throughout the United 
Kingdom. The mere list of the names of the towns re- 
ferred to in the volume contains upwards of 6000 entries. 
The work is, in addition to smaller ones, divided into two 
principal sections, the first of which deals with the different 
counties in turn, whilst in the second the names of the dif- 
ferent firms are entered in alphabetical order, London 
having a section to itself. The printing and typography 
are excellent, and the volume, asa whole, well maintains 
the high reputation already acquired for this series of 
directories.—A marine directory has been issued from the 
offices of the Marine Review of Cleveland, Ohio, under the 
title of the ‘‘ Blue Book of American Shipping.” This is 
stated to contain particulars of all American steam vessels 
and sea-going sailing ships, with the names and addresses 
of the owners or managers. Other entries include the 
names of masters, pilots, and marine engineers, whilst the 
rincipal marine engine building firms also find a place. 
llustrations are given of representative boats now plying 
on the Great Lakes and elsewhere. The book, which is 
priced at 5 dols., is strongly and neatly bound, and the 
printing being executed on a highly-finished paper 15 








naturally exceedingly good. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiteD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
number of views given in the Specification Drawings is stated 
a each _— where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, é£c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
py yy + acceptance of a complet 
he date o wsement 0; nce 0, e 
“ ecification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


LIFTING AND HAULING APPLIANCES. 


12,806. J. P. Roe and The Ropeways Syndicate, 
Limited, London. Sheave Mountings for Aerial 
Ropeways. [3 Figs.] June 10, 1896.—This invention has re- 
ference to a construction of sheave mounting for aerial ropeways 
designed to afford greater facilities for renewal and lubrication 
of the sheave and its bearing than the sheave mountings hereto- 
fore in use, and which, whilst giving as effective a support for 
the sheave as the earlier arrangements, obviates the necessity of 
dishing the centre of the sheave in order to bring its main bear- 
ing under the tread of the sheave, and thus under the cable 
working thereon. In this arrangement 1 is the pedestal or 
bracket provided at or near each end of its bore 2 with two bear- 
ing surfaces 3 for the sheave or bearing pin 4 which is fixed in 
place on the two pairs of bearing surfaces by two set-screws 5, 5a, 
one of which, viz., 5, is adapted at its inner end to enter a conical 
or it may be other suitably shaped recess 6 in the pin, and so 
hold the same in proper position both in an endways and circum- 
ferential direction. The pin 4 is provided at its central portion 
with a collar or enlargement 7 that bears at one side against the 
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pedestal or bracket 1. The sheave 8 is mounted to rotate upon 
the outwardly projecting portion of the pin 4 between the collar 
or enlargement 7 and a removable collar 9 which is secured 
by a split pin 10 or other suitable mcans to the bearing 
pin. Tothe central collar or enlargement 7 is secured a suitable 
lubricator 11 that communicates with the upper end of a lubri- 
cant passage 12 which extends in an outward and downward 
direction in the outer portion of the pin, and communicates at 
its lower end with a lubricant distributing groove 13, or there 
may be more than one such groove in the lower surface of the 
pin, and which groove or grooves may communicate with an 
annular recess not shown around the pin. Sheave mountings 
constructed as described can be applied direct to the trestles used 
in aerial ropeways, and also to the balance or compensating 
beams or levers used in such ropeways. Fig. 3 shows one end of 
such a beam or lever constructed to form a sheave mounting of 
the kind hereinbefore described, the pedestal or bracket 1 being 
cast in one piece with the end of the beamor lever 14. (Accepted 
June 10, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,458. W. Sisson, Gloucester. Connecting-Rod » 
having Adjustable Brasses or Bearings. [6 Figs.) 
July 24, 1896.—This invention has for object the simultaneous 
adjustment in an automatic way of the brasses at both ends of a 
connecting-rod in such wise as to — for wear and yet 
avoid seizing of the pins or journals in the event of their becoming 
from any cause heated, and also to provide for automatic move- 
ment of the brasses or bearings where desirable, as, for example, 
in the case of an engine in the event of the crankshaft getting out 
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of line, for instance, in consequence of uneven wear of the main 
bearings, the object being to insure in such a case as far as practic- 
able a constant parallelism and even bearing of the brasses upon 
the pins they embrace. 1 is a hollow rod having formed with it a 
Strap at its one end (in the example, its upper end) and a fork at 
its opposite or lower end. 2 is a pillar with sloping lower end, 
and 3 a wedge which extends through a slot in the hollow rod and 
bears against the lower end of the pillar. The wedge is formed 
with a screw-threaded end carrying an adjustable nut 3a, between 








which and the wall of the hollow rod is a spring 3b. This spring 
is in compression, and tends to draw the thicker portion of the 
wedge opposite tothe corresponding end of the pillar. 4, 4a are 
metal pads or blocks interposed respectively between the end 2a 
of the pillar and the adjacent brass 5, and between the side 3* of 
the wedge and the brass 5a. The pad or block 4a is made curved 
at that surface next the brass 5a and cylindrical at the opposite 
side, this cylindrical part extending beyond the adjacent side (in 
the example, the bottom) of the slot through which the wedge ex- 
tends. 6 and 6a are the outer brasses. The brass 6a is mounted 
on a bolt 7, 7a being a sleeve or bush against the ends of which the 
forks of the hollow rod are tightened, and the brass 5a is formed 
with a convex part of a curvature to suit that of the pad 4a. The 
wedge 3, which constantly tends to press the brasses 5 and 5a 
against their pins, is so formed that should the bearings heat and 
consequently expand, the wedge will be moved back against the 
action of the spring 3b and thus seizing may be obviated. In a 
modification the brass is formed with a convex curvature that 
suits a concave curvature in the adjacent pad. The other brass is 
also formed with a convex curvature that suits a corresponding 
concave curvature in a pad above it. This arrangement allows of 
the required rocking or swivelling movement, and it may be ap- 
re either or both ends of the hollow rod. (Accepted June 10, 
1897. 


MINING, METALLURGY, AND METAL 
WORKING. 

16,904. C. J. Bagley, L. Roberts, T. Williams, 
and the Moor Steel and Iron Com » Limited, 
Stockton-on-Tees, Durham. Strippin ots from 
their Moulds. (3 Figs.) July 30, 1896.—This invention re- 
lates to the use of a block with an opening or aperture to pass 
the ingot, but not the mould, and furnished with guides, all de- 
signed and constructed so that when the mould drops on to the 
block the shock or jerk dislodges the ingot. In the figures a is 
a block or resisting body with an — of the size and form to 
slip the ingot b through, but not the mould ¢, which is directed 
to the requisite coincident position with the said — by 
guides d. The mould a suspended as shown in Fig. 1, the 
jerk or impact is applied by withdrawing the support of the 
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burden chains from the mould, which accordingly drops on to 
the block @ as shown in Fig. 2, with a considerable shock or 
jerk which dislodges the ingot from its adhesion to the mould, 
and causes it to drop through the opening provided for the pur- 
e. As ingots of the usual form have a tendency for forming 
ns towards their sides, the opening in the block @ is preferably 
provided witha larger clearance towards the sides at al, a1; in 
consequence leaving the mould to find a seat or bearing at the 
ends or opposite parts a2, a2 of the opening taken in the direc- 
tion of its greater diameter. And as furthermore the fins are 
found to damage and destroy brickwork and masonry, a bowl of 
iron or steel is provided for the ingot to drop into as shown in 
Figs. land 2. (Accepted June 10, 1897). 


17,805. P. A. Newton, London. (The Ingersoll-Sergeant 
Drill Company, New York, U.S.A.) Channelling Ma- 
chines. [6 Fiys.] August 11, 1896.—This invention relates to 
channelling machines of the class commonly known as “ track 
channellers,” such machines — a carriage mounted to 
run on a track, and on which is secured a rock drill embodying a 
cylinder and a piston reciprocating rapidly therein, and having a 
drill or bit secured upon its piston-rod. The object of this inven- 
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tion is to adapt such a machine to the production of what are 
known in quarrying bs gener as “undercut channels,” having 
generally a horizontal direction, or a direction only deviating 
from the horizontal, as may be desirable, to permit the bits to 
follow a dipping or pitching vein. A designates the carriage of 
the machine, represented as consisting of a quadrangular frame 
mounted on wheels Bb, B, to run on a light rail track C, C con- 
veniently laid for the purpose, To either end of this carriage 


what is known as the “ drill-back,” consisting of the frame which 
carries the drill cylinder E and its immediate appurtenances, is 
attached in such manner that the said drill-back will completely 
overhang the carriage, as shown in Fig. 2, and will lie across and 
very close to the the track, and may adjusted vertically to a 
horizontal position or to such inclination as may be desired, as 
shown in Fig. 1, and that it may be further adjusted 
horizontally to a position porallel with the axles B! of the 
wheels B, or more or less obliquely thereto, as may be desired. 
The drill back D has attached to it, on that side which comes 
next the carriage, two a F and G, H through which it is 
bolted by screw bolts a and 6 to two standards F! and G! erected 
upon the carriage A near one end thereof, but at opposite sides, 
as shown in Fig. 3. The hanger G, H at the rear end of 
the drill-back D consists of two members G and H united by a 
hinge c de, the upright pivotal connection e of which is situated 
very near the rear end of the drill-back. The member G is rigidly 
bolted at f to the drill-back, and the member H is bolted to the 
standard G1 by a bolt @ which serves as a pivot upon which the 
drill-back with the cylinder E, the reciprocating bit-holder E?, 
and bits E? may be adjusted vertically to a horizontal position or 
to an inclined position, as shown in Fig. 1. The standard G! is 
bolted rigidly to the yes adh bolts g, g, the adjustments 
at the rear end of the drill-back being made on the pivots a 
ande. The hanger F at the front end of the drill-back or cylinder 
frame D is bolted rigidly thereto at hh. This hanger consists of 
a simple upright, in which is an arc-formed slot (Fig. 1) for the 
reception of the bolt 6, which fits snugly in a hole in the 
standard F1, the said slot being concentric with the pivot a to 
permit the —— and downward adjustment of the front end of 
the drill-back. This adjustment is secured by screwing up the 
bolts @and b. The — e de provides for the a of the 
drill-back with its drill cylinder E in a horizontal direction to a 
position parallel with the axles B! and at right angles to the 
track, or to a position oblique thereto, and to permit this adjust- 
ment and provide for securing the drill-back at the proper angle 
transverse to the carriage A and track when so adjusted, the base 
of the standard F! which rests on the top of the carriage, and is 
secured to the latter by a bolt j, has provided in it, as shown in 
Fig. 3, for the reception of said bolt, a slot k which is in the form 
of an arc concentric with the pivot e of the hinge. The carriage A 
is intended to be furnished with a steam engine or other motor 
geared in any suitable manner with one of its axles for the pu 

of moving it upon the track in a direction in which the channel is 
to run. The whole of the drilling apparatus, consisting of the 
drill-back, drill cylinder, bit-stock, and bits, together with the 
hangers F and G, H, and standards F? and G!, may be made 
reversible from one end of the carriage to the other, or two 
separate drilling ap tuses may be provided, one for each end 
of the carriage, and each attached thereto by its own set of 
hangers and standards, such as hereinabove described. (Accepted 
June 10, 1897). 


PUMPS. 
17,091. seneze Limited, Soho, and E. Barnes, 
Handsworth, taits. Pumping es. (8 Figs.) 


August 1, 1896.—a is the suction pipe of the pump provided with 
the suction or foot valve b ; c is the single-acting working barrel, 
to the summit of which the rising main or pipe c? is connected 
the latter supporting the standard and delivery chamber d and 
the distance-piece d2; e is the bucket in the working barrel cand 
e2, e2 are the rods of the said bucket connected to the ram f in 
the delivery chamber d. Above the distance-piece d? is the 
driving or motor cylinder x of any of the ordinary direct-acting 
types ; y is the piston working in the power or motor cylinder 
x, and zis the rod of the same passing through a gland in the 
distance-piece d2 and connected to the ram f ; m is the steam pipe 
supplying steam in the ordinary way to the power cylinder x, and 
nis the exhaust pipe in communication with the atmosphere. 
On the summit of the _— or motor cylinder 2 is the auxiliary 
or balancing steam cylinder 22, the piston y2 of which is secured 
to the piston-rod z of the power or motor cylinder x, which 
rod extends through the top cover p of the motor cylinder z. 
Steam is only made to act on the underside of the piston y? of the 


Fig.2yeyi 
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auxiliary or balance cylinder x2, the top side of the said piston 
being open to the atmosphere ; 0 is the steam admission port in 
the balance cylinder, being in communication with the steam pipe 
m; and o2 is the exhaust port in the balance cylinder, being in 
communication with the atmosphere through the exhaust re 
The ports 0, 02 are placed in such positions near the ends of the 
cylinder 22 that the piston y2 when approaching either end 
of its stroke shall pass and close the said ports. By this 
arrangement the steam on the down-stroke of the piston and the 
vapour or air on the up-stroke of the Fossey are imprisoned and 
compressed, thus forming elastic cushions or buffers for over- 
coming the momentum of the moving parts. The amount of 
compression is adjusted by means of bye-pass valves. The 
auxiliary or balance cylinder 22 is so ey meg that the 
steam acting on the underside of the piston y? (the — side 
being open to the atmosphere) shall carry the weight of the 
moving parts, namely, the pistons y and y?, the rod z of the two 
cylinders x and 22; ram, pump rods e?, and bucket e, in addition 
to half the load on the bucket consisting of half its area multi- 





plied by the head to-which the water has to be lifted less the 
proportion due to the ram f. (Accepted May 12,1897). 
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SHIPS AND NAUTICAL APPLIANCES. 


16,842. W. H. Wilson and W. J. Pirrie, Belfast. 
Ships’ Water-Tight Doors. [5 Figs.) July 29, 1896.— 
The object of this invention is to provide a water - tight door 
for ships’ bulkheads, through which men can pass, and cargo, coal, 
or other material can be wheeled in barrows or trucks, or con- 
veyed in other receptacles, without at any time leaving an open- 
ing in said bulkhead which would allow water to flow in sufficient 

uantity to endanger the safety of the vessel. To effect this object, 
the doors are formed with alock or chamber, which, when opened 
on one side of the bulkhead, is always closed on the other. The 
doors are made for this purpose of metallic plates, stamped, 
dished, or otherwise set to such a form as will give the greatest 
stiffness to resist lateral pressure. The figures show a single form 
of door for men to pass through. The door-plate a is set toa 
semicircular shape, and hinged or pivoted on a vertical bar } 
piooes at the concave side of the plate. The lock or chamber is 
ormed by fixing a plate ¢ vertically at the opposite side of the 
door to the hinge, and having its face set to radius equal to about 
the breadth of one-half the door, and sufficiently clear of the same 
to allow the door to work freely. The topand bottom of the lock 
are formed of flat plates d fixed to the bulkhead e and to the 
circular-shaped plate c. The edge of the door or bulkhead 
“nes is provided with india-rubber packing a! secured in place 
xy metallic strips a2 fastened with screws, and a face or surface is 
formed on the plating of the chamber or lock against which this 
india-rubber bears, thus forming a water-tight joint as shown in 
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Fig. 3. The back of the door carries a semicircular plate a* 


working in contact with strips el of india-rubber fixed to the 
bulkhead. a4 are handles fixed to the door. The action of the 
door is as follows: A man wishing to pass through the bulkhead 
enters the lock or chamber, pushes the door before him, thereby 
closing the opening through which he has just entered, and 
forming an opening on the opposite side of the bulkhead, 
from which he emerges. The space between the lock and 
the edge of the door is made as small as possible, but sufficient 
to allow clearance for the door to work easily. In some cases 
the spindle } of the hinge or pivot is prolonged ‘either above or 
below the lock and the same is fitted with an arm 0! carrying a 
weight J? sufficient to balance the door and prevent slamming 
about with the motion of the vessel. Indoors through which coal 
or cargo is to be wheeled in barrows, trucks, or other receptacles, 
the lock is made of sufficient length to take such barrows or re- 
ceptacles, and two doors are provided, one at each end of the 
lock. The chamber in which each door works is arranged 


W which are provided with grips 6. This shaft is disconnectable 
inside the chamber, having a toothed clutch joint for that pur- 
pose, a lever being provided for disconnecting the shaft when 
required. When disconnected weg te gg ee can be propelled in 
a circular direction along the sea bed. Stuffing-boxes are fitted 
where the driving wheel shaft intersects the casing and inner 
chamber of the apparatus. A wormwheel 5 is fitted to the driving 
shaft. Directly above the wormwheel is provided and fitted a 
handwheel worm screw shaft. The screw and wormwheel work 
in union, and by turning the handwheel backward or forward a 
rotatory motion of the main shaft and driving wheels is created 
which gives to the apparatus the power of locomotion and pro- 
pulsion. A vertical edehea screw shaft is fitted inside the 
apparatus, projecting through the lower part of the chamber and 
easing, having a roller at foot which acts as third wheel; this 
shaft permits of the apparatus being elevated or lowered at the 
front end when required. A stuffing-box 12 is fitted to the shaft 
on the inside of the chamber. A flanged pipe 13 is fitted between 
the chamber and outer casing. Electric light is provided both 
inside and outside the apparatus. (Accepted June 10, 1897). 
6841. A. G. Burrell, Glasgow. Navigable Vessels 
for ey Cc , and Tr pping 2 
Ballast, (3 Figs.) March 16, 1897.—This invention has for its 
object to adapt a steamship, lighter, or other navigable vessel 
for raising from the sea bottom and carrying sand_ ballast, 
especially for transhipment. To that end the vessel is con- 
structed with a large tank formed by longitudinal and transverse 
bulkheads extending upwards above the deck forming a mon | 
and furnished with scuppers at deck level. The vessel is provid 
with a sand pump or pumps, by means of which sand and water 
are pumped into the tank until by deposit of the sand and over- 
flow of the water through the scuppers the tank is completely 
filled with sand. The figures show a steamship adapted for 
towing purposes, and constructed with a sand ballast tank 
according to this invention. The sides of the ballast tank A are 
formed by vertical bulkheads or girders B extending fore and aft, 
and so situated as to leave a large flotation or bunker space C on 
each side between the bulkheads and the skin of the ship; whilst 





6a). 


the ends of the tank are formed by transverse vertical bulk- 
heads Bl, These bulkheads B, B! extend upwards through the 
ship’s deck to about the level of the bulwarks ; and at the deck 
level scuppers or openings b are formed forthe discharge of water. 
The bulkheads B are secured along their lower edge by angle 
irons bl to the inner bottom D of the ship, these angle irons 
forming, with the bulkheads, keelsons to strengthen the vessel. 
The tank A when not used for ballasting may serve as a water 
tank. A sand pump E is fitted at any convenient part of the 
deck, and is provided with a suction pipe F carried over the ship’s 
side, and a discharge pipe G for delivering sand and water into 
the ballast tank A. By the operation of the pump the tank is 





similarly to that described for the single door, and these cham- 
bers are placed a few feet apart, being joined together by a short 
tunnel, thus forming a lock of sufficient length to take the man 
and barrow or other receptacle. The doors are hinged upon the 
one side in each case, and their tops are connected together with 
a connecting bar or rod which compels the one door to close 
whilst the other is being opened. Similar balance weights’ to 
those just described may be also provided, and may be fitted on 
one or both doors. (Accepted June 10, 1897), 


11,582. E. Veron, ee , NS.W. Di Appa- 
ratus ray men A Applicable for Pearl- and 
similar Submarine Work. [4 Figs.) May 27, 1896.—The 
apparatus consists of a rigid cylindrical chamber A with convex 
ends, and large enough to contain one or more men. Another 
casing is constructed around the horizontal portion of the inner 
chamber, forming a water-tight compartment B to be utilised 
for taking in water ballast by means of a sea-cock H in a sufficient 
quantity so as to descend to the bottom of the sea. A hand- 
pump Y is provided and affixed inside the chamber to force the 
water out when the apparatus is required to ascend to the surface. 
A cylindrical hopper or barrel U is constructed at the front end of 
the chamber, having a downward slope to the sea bed. This 
hopper is fitted with a water-tight sliding lid D which can be 
opened at will by means of screw gear E. A manhole door F 
connects and provides for communication with the hopper from 
the interior of the chamber, allowing the removal of any objects 
from the hopper to the chamber. A sea-cock I is provided for 





admitting the sea-water into the hopper when the lid is closed, 
so as to counteract the outer pressure and allow the lid to open 
more freely. A grate J with a hinged joint, and having a radial 
motion, is affixed to the end of the hopper, and worked at 
will by means of a winding reel K and connected to the grate by 
a wire rope L. This grate acts as an inclined platform and for 
dumping pear! shell or other objects into the hopper. A rake or 
dredge M is worked through a stuffing-box N. Glass ports Q are 
provided for making observatiqns. Two non-collapsing flexible 
air pipes, not shown, are jointed to connections by unions 
at the top side of the apparatus, the fresh air supply being forced 
down one pipe by means of an air pump, and the second pipe 
allowing the foul air to escape. A manhole S is provided for 
access into the chamber. hole U, constructed at the 
bottom of the inside chamber, allows access to the water-tight 
compartment B for cleansing purposes, &c. A driving wheel shaft 





V is fitted in the after part of the chamber A, projecting at either 
end through the chamber and outer casing with driving wheels 





filled with the mixed sand and water up to the level of the 
scuppers 6 through which the water escapes, whilst the sand 
deposits and gradually accumulates until the tank is filled. For 
the subsequent tranship t or discharge of the sand ballast 
from the tank, the vessel is provided with a winch or derrick H 
and buckets. (Accepted May 26, 1897). 
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4925. J. Kingdon and Simpson, Strickland, and 
Co., Limited, Dartmouth, Devon. Valves and 
Piston-Rods for Compound Engines. [3 Figs.) Feb- 
ruary 23, 1897.—A, Fig. 1, is the improved valve formed with a 
large port or aperture B of sufficient width to serve for both the 
ports H, D in the high-pressure cylinder, and communicates with 
a passage C and ports B!, Bl, which correspond during the move- 
ments of the valve with the low-pressure cylinder ports F, F1. 
Steam from the boiler enters the steam chest at R. When the 
pistons are at the extreme top ends of their stroke the valve A is 
just moving down to uncover the port H to the steam chest; it 


cylinder E and underside of the low-pressure cylinder G through 
the ports H, B, C, BU, and F! r tively, Bl being closed upon 
the cylinder face. The top side of the cylinder G will also com. 
municate with the condenser or atmosphere through the cylinder 
port F, valve port U, and exhaust 8S, and so on consecutively. 
Both pistons are connected to the same rod K to actuate the 
crankshaft L through the connecting-rod M in the well-known 
manner. Fig. 2 shows an equilibrium tubular valve arranged as 
described for the friction valve shown in Fig. 1, the ports H, D, 
F, F' of the cylinders E, G being also arranged in a similar 
manner. The second part of this invention is shown in Fig. 1, 
where N is the ringed and grooved portion of the: piston-rod K, 
which passes through the internal cover P of the cylinder G, 
whereby the usual glands and king are dispensed with, the 
central portion Q having a raised shoulder so that never less than 
three of the rings bear against the inner wall in the to and fro 
movement of the rod K. (Accepted May 26, 1897). 


10,095, C. Dubois, Paris. Rotary Motors, Pumps, 
&c. [2 Figs.) April 22, 1897.—The figures illustrate a rotary 
motor, according to this invention, comprising a cylindrical 
casing Al, in the centre of which is provided a boss in which is 
mounted a hollow or tubular pin S, which projects into the cylin- 
drical casing, and carries the extremities of vanes P. A cover A 
is provided upon the cylindrical casing Al, which is bolted thereto, 
and carries the motor spindle B in a bearing eccentric to the 
hollow pin or pivot 8. This motor spindle B has provided upon 
one extremity integral therewith a rotating cylindrical frame D 
upon which the vanes P are mounted, and upon the opposite 
extremity a driving pulley T from which motion may be commu- 
nicated as required. The rotating cylindrical frame D has mounted 
thereupon bearing sleeves C of such a width and breadth as 
to receive and allow the operation therein of the vanes P. The 
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hollow pin or pivot S has provided thereupon radial channels 
through which Cateont may be passed to the exterior bearing 
surface. The steam passes through the steam inlet M, and by 
pressure upon the respective blades P causes the rotation of the 
cylindrical frame D with which the shaft or spindle B is in 
integral connection. The eccentric disposition of the cylindrical 
frame allows of a gradual increase of the space in the cylinder 
between each successive blade, and the expansive energy of the 
steam is utilised in the rotation of the cylinder. The steam in 
part issues out of the passage N! to the condenser or to the 
atmosphere, the remainder issuing out through the passage M1. 
By thus providing two outlet passages there is no counteractive 
resistance to rotation. Motion in the opposite direction can be 
produced by leading the steam through the inlet M! and exhaust- 
ing through N and M. (Accepted May 26, 1897). 
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7097. Simpson, Strickland, and Co., Limited, and 
F. Strickland, Dartmouth, Devon. Wheels for Ve- 
hicles. [6 Figs.] March 18, 1897.—Three constructional modi- 
fications of vehicle wheels are shown and described. Referring to 
Figs. 1 and 2, B is the gun-metal boss for the axle, with circular 
end-flanges b inclined inwardly towards the rimR. The spokes S 
are shown rectangular in cross-section, but may be more or less 
ovalled, and they are enlarged at their inner ends and squared up 
so as to fit well and abut—practically solidly—against each other 
circumferentially inside the said boss flanges b, and they are 
arranged alternately at each side of the boss, inclining inwardly 
to the rim R, to which they are morticed or fixed in the usual 
way and in the same circumferential plane. A, A are hard-wood 
blocks interposed and forming wedges between one side of the 
enlarged end of each spoke and the opposite flange b of the 
boss, whereby the whole is firmly secured and rendered solid ; 





admits live steam to the top side of the high-pressure piston I, 
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and opens communication between the underside of said piston 
and the top of the low-pressure piston J by means of the wide 
= B, passage C, —_ B' and F respectively to exhaust the steam 

rom the cylinder E for further work upon the piston J, the port 
BU being closed upon the face of the cylinder. The valve A is at 
the same time commencing to uncover the exhaust port S for ex- 
hausting the steam from the underside of the low-pressure cylinder 
G to the ¢ , or at phere, as the case may be, through the 
cylinder port Fl and valve port U. When the pistons I, J have 
arrived at their extreme lower position the valve A will begin to 
uncover the port D to the steam chest for admission of live steam, 
the recess T being formed for this purpose, and the port B will 
open communication between the top side of the high-pressure 








a bolt may be used if desired. 1 
tion shown in Figs. 3 and 4 these hard-wood blocks are dis- 





In the alternative construc- 


ensed with, and the circular inclined boss flanges b, b are set 
vack as shown from the ends of the boss B for a distance about 


equal to the transverse width of the spokes S, and upon each end 


of the boss a shorter flange b! is cast. As bearing surfaces for the 
spokes S a series of inclined flat surfaces f is formed on the outer 
sides of the flanges b, and the spokes are arranged abutting 
against each other as above described, and fitted between the 
outer surfaces f of flanges b and the flanges b?, and each is firmly 
secured in place by bolts and nuts C. In a further modified 
arrangement, substantially the same construction is adopted, but 
between each flat surface j/, alternating at each side of the wheel, 
flat radial flanges are interposed, by which the spokes are sepa- 
rated, and against which the sides of each spoke abut, the spokes 
being fixed by bolts and nuts C as before. (Accepted May 12, 
1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand. 
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FOR MANUFACTURING 
LINOLEUM. 


At the outset it may be well to differentiate be- 
tween linoleum and floorcloth, two terms often used 
indiscriminately, but representing distinct pro- 
ducts. The latter has been in use for more than 
50 years ; it consists practically of painted canvas 
or jute cloth, the best quality being that still 
coated by hand. Linoleum was first introduced early 
in the sixties, and although it has the same founda- 
tion, and is painted with the same patterns, as floor- 
cloth, it differs in having an agglutinating medium be- 
tween the foundation and thefinally-painted pattern. 
Great ingenuity has been exercised in designing 
machinery for the preparation of this ‘‘ cement,” 
as it is technically called, as well as in the calender- 
ing and printing of the linoleum. Floorcloth was 
originally made by hand, the foundation cloth being 
woven on wide hand looms, the maximum width of 
cloth after finishing and trimming being eight 
yards. Dundee, then as now, was the chief centre 
of the jute industry, and it was Mr. Thomas Bell, of 
the Belmont, Works, who, if we mistake not, first in- 
troduced the power loom adapted for weaving fabrics 
to finish 8 yards wide, the mechanical details of 
the loom being worked out by Mr. Joseph Lindsay, 
who died in the early spring of this year. It was 
he who built up the well-known firm of Urquhart, 
Lindsay, and Co., Limited, to whom was first granted 
the sole right of constructing the Bell loom ; but 
here we must depart from the subject of jute 
machinery with the promise to return to it at some 
other time. The subject of linoleum machinery is 
sufficient for the present. 

The power loom further stimulated the introduc- 
tion of machinery for floorcloth and linoleum 
manufacture, and now very wide fabrics are not 
needed, so that looms to weave narrower fabrics are 
preferred. The preparation of this fabric does not 
quite belong to the work of the linoleum factory, 
but it is well to begin with it. It is necessary to 
ensure perfect uniformity of texture, and this is 
provided for when the cloth is rolled ready for 
feeding into the linoleum machinery. The calender 
for finishing the cloth must have its bowls very 
finely adjusted to give an absolutely equal pressure 
across the whole width of the cloth ; inequalities in 
thickness lead to serious trouble when the cloth 
arrives at the floorcloth and linoleum works. 

Before taking up the subject of linoleum proper, 
it may be interesting to describe the process of 
making floorcloth by hand. The foundation cloth 
is stretched on strong wooden frames set vertically 
at about 20 in. pitch, in lofty rooms, which can be 
heated and ventilated artificially to suit the tempera- 
ture required for the coats of paint to dry. Hand- 
screws are used for stretching the cloth uniformly, 
before it is nailed to the bottom batten. The 
maximum dimensions of the pieces of cloth are 
about 76 ft. 6 in. long and 24 ft. 6 in. wide before 
painting, to finish 24 ft. wide after being printed 
and trimmed on the edges. A series of platforms 
are arranged at suitable elevations for the use of 
the workmen engaged in applying the paint. The 
first operation is performed on the back, or under- 
side of the cloth, and consists of applying a coat- 
ing of size over the whole surface ; the effects 
are—first, to shrink the cloth and take away any 
bagginess ; second, to prevent wasteful absorption 
of colour by the cloth; and third, to give a firm 
body to the cloth after drying. The coating of size 
is, of course, allowed to dry before the paint is ap- 
plied. The paint consists chiefly of raw linseed oil, 
whiting, and yellow ochre, or dry oxides, according 
to the colour wanted for a ground ; and it is made 
stiff enough in consistency to be put on with 
trowels. Hence the technical term ‘‘ trowelling” is 
applied to the operation. After the whole surface 
has been covered as evenly as possible, it is allowed 
to dry. The drying is stimulated by closing the 
doors of the building, and foreing in hot currents of 
air, After being dried, the surface is pumiced to 
take off any unevenness, and a second coat of paint 
is applied. 

After the second coat has dried, the cloth is turned 
with its other side to the workman ; this has to be 
done with great care, to avoid damage to the cloth. 
The face side receives three coats of paint by the 
trowelling process, each coat being dried and 
pumiced before the application of the next. Some- 
times a brush coat is applied for certain patterns, 
for which there are no ground blocks to be used to 
cover the surface. The operations described take a 
comparatively long time to perform, as the ‘‘ size” 
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coating takes at least two hours to dry, and each of 
the paint coats at least 24 hours. The cloth is now 
ready for printing, a process we shall describe later, 
as it is the same as with linoleum. 

Floorcloth made in the way described is very 
durable; cheaper qualities are now very exten- 
sively made by machinery, the paint being poured 
on the foundation cloth passing through the ma- 
chine ; while a long scraper regulates the thickness 
of the coating. As many as nine coats are some- 
times applied mechanically. Machine-made floor- 
cloth never exceeds four yards wide when finished ; 
narrower widths are preferred by makers. 

There are two methods of manufacturing lino- 
leum: perhaps it would be more accurate to say 
rather that there are two methods of preparing the 
materials. Linseed oil is one of the principal in- 
gredients in the production, hence the name ; the 
others are pulverised cork, and a little Kauri gum or 
common resin, with ochre or oxide of iron for colour- 
ing. The most costly component is, of course, the oil, 
which has to be transformed from a fluid into a 
viscous or semi-fluid state. This is done in either 
of two ways, which determines the kind of linoleum 
finally produced. One process is by air oxidising, 
the other by boiling. The latter was practised at 
Staines, up the river, where linoleum was first 
produced, and at the German factory at Delman- 
horst, which was, in the first instance at all events, 
associated with the Staines works. The air oxidis- 
ing process is adopted by Scotch manufactories, 
principally located at Kirkcaldy in Fifeshire, where 
by the way some 700,000 superficial yards are 
made each week. It isreputed to give a firmer and 
harder material, and it is more consistent in quality ; 
but the machinery is rather more expensive, and 
this has encouraged the ‘‘ boil oil system” in Ger- 
many, principally at Rixdorf, and in the environs 
of Berlin, as well as in some factories in Russia. 
Experience has shown in most cases that the air 
oxidised material is, however, worth the extra cost. 
The machinery for each differs materially ; the one 
set cannot be adapted for the other system ; nor 
can they be reconstructed. The differences are 
radical. Messrs. Wood and Bedford, of Leeds, are 
introducing a new system to reduce the time neces- 
sary and the area of building required. In their 
system the oil is treated at steam heat with air or 
oxygen while in a finely disintegrated condition. 
Large surface for oxidation is thus attained, and 
the reaction israpid. When driers are used, such as 
lead or manganese, the oil is solidified in 20 hours 
or so, and the product is suitable for the best 
qualities of linoleum. 

Before entering upon the description of linoleum 
machinery, it may be interesting first to give a 
general statement of the proportion of the separate 
ingredients, There are, of course, variations in prac- 
tice ; but it may be taken that there is 45 per cent. of 
cork, 37 per cent. of oil, 18 per cent. of gum, resin, 
ochre, &c.—all by weight. As the second-named is 
the more expensive, the tendency is naturally to 
economise its use. The ochre, gum, and resin are 
merely subsidiary products, and require no treat- 
ment. The oil and cork are prepared separately, 
constituting a first stage, and are only brought 
together after much labour has been preliminarily 
bestowed upon them. The oil and cork must be so 
mixed that not a grain of cork is distinguishable, 
or any spots of oil apparent. The one is incor- 
porated with the other. 

The general arrarigement of the main buildings 
of a typical factory is shown by the drawings re- 
produced on page 156. This factory, now at work 
in Yorkshire, was equipped entirely by Messrs. 
Urquhart, Lindsay, and Co., Limited, of the Black- 
ness Foundry, in Dundee, a firm which has done 
much for the improvement of this type of machinery. 
The departments in such a factory, it may be said, 
consist of the following: Commercial offices. En- 
gineering department, including boilers, engines, 
shafting and gearing, &c. Court-room for storage 
of cork. Stores for oil colouring ingredients, and 
general furnishings. Oil boilers (not required for 
new system). Oil oxidisingsheds. Cork breaking, 
grinding, and cleaning-rooms. Cement-room. 
Mixing machine rooms. Linoleum rolling machine 
(or calender) room. Backing-room. Drying-room. 
Printing-room, including block making, &c. Drying 
stoves. Seasoning room. Trimming and packing 
room. Forwarding department, including sufti- 
cient accommodation for storage. 

The cork is imported, in the form of cuttings, in 
bales. The first operation is to break up the cork 








into small pieces, which are afterwards ground into 








small particles by millstones, then conveyed to 
the cleaning and dressing machines, and ultimately 
to the top floor of the mixing house (Fig. 1), there 
to be fed into the first mixing machine along with 
the oil in the state of ‘‘cement.” Screw elevators 
are used to convey the cork through the different 
stages during the operations just indicated. 

We turn now to the preparation of the oil. This 
is done in sheds built sufficiently far from the main 
building to constitute a distinctly separate risk for 
insurance purposes. These sheds are fitted with 
columns, channels and racks, &c., for suspending 
vertically and side by side large sheets of calico or 
‘*scrim,” and the oil is oxidised on these sheets by 
flowing upon them from above and over them. 
The oil is, in the first place, pumped up to a series 
of horizontal pipes under the roof, having very 
small holes perforated in them, so that the oil 
oozes through and trickles down the surface of 
the scrim by gravitation. The process is repeated 
daily, each successive film of oil absorbing oxygen 
from the air; hence the term, ‘“‘air- oxidised 
system.” It is necessary to provide a good supply 
of air. In the course of six or eight weeks the 
sheet has a thickness of about 4 in., and it is then 
called a ‘‘ skin ;” the weight of the oil is usually then 
as much as the ‘‘ scrim” sheet can carry, the fibre 
having become almost completely rotten owing to 
the action of the vapours given off during the oxida- 
tion of the oil. Thus there is produced a semi-plastic 
oil, which can be handled, representing in fact a 
stiff gelatinous substance, about 10 per cent. 
heavier than the raw oil: a measure of the amount 
of oxygen absorbed. The appliances required 
consist of oil tanks, oil boiler and stirrer, feed and 
delivery pipes, engine, and pump, with the neces- 
sary gear for raising and distributing the oil, after 
being boiled, to the high level for flooding the 
sheets, heating-pipes, and trolleys. The floors are 
made of concrete, suitably constructed to save all 
the surplus oil dropping from the sheets. 

In some cases only—and perhaps preferably— 
this oxidised oil is pressed in rollers before it is 
put into a steam-heated pan along with the ochre, 
resin, &c. ; but where plant is not forced to the 
highest rate of production, it is enough to use an 
adaptation of a cement machine required for another 
purpose to be referred to later. This is done in 
the case of the factory, the general arrangement of 
which is shown on page 156. The steam heat- 
ing is done in cylinders having a stirring apparatus, 
into which the oil, gum, and ochre are placed, the 
gums having previously been ground. The whole, 
after being thoroughly mixed, is passed through a 
pair of rollers or through the ‘‘cement” machine. 
The composition is, as we have said, called cement. 
Great care must be taken at this stage to guard 
against spontaneous combustion, which is liable to 
occur in consequence of the oxidation of such of 
the particles as have not been previously acted on. 

The cork is cut up into fairly small pieces in a 
disintegrator, and thence passed through a pair of 
millstones exactly like those used for grinding flour 
before roll milling was introduced, although they are 
not so closely worked as flour stones were. Thus 
ground, although not quite to the floury consistency, 
but rather into small granules, the cork is lifted by a 
screw elevator to the floor above, where it passes 
through a dressing machine, consisting of a fan driv- 
ing the granules against a sieve or screen through 
which the small particles are forced, the others being 
precipitated into a hopper to be re-ground. The 
oxidised oil is mixed with the ochre, resin, kauri 
gum, &c., and is then called cement, in which 
condition it is ready for mixing with the cork. 

The illustrations on page 156, and on our two- 
page engraving Figs. 1 to 8, show plan and sec- 
tions of the main buildings. In Figs. 1 and 7 
the mixing machines are to be seen one above 
the other on the respective floors, connected by 
hoppers and other means. At the top is the 
three-roll mixer, which was subsequently altered 
into a five-roll machine ; so that while the details 
of the three-roll arrangement are shown by Figs. 
9 and 10, the method of adding the two addi- 
tional rolls is shown on Figs. 11 to 13, while Fig. 
14 shows the section of the rolls with the system 
of gearing, and Figs. 15 and 16 the spiked feed- 
roller for agitating the cork in the hopper and feed- 
ing it into the roll mixer. 

The cement, which requires to be raised to a 
suitable temperature, in a steam-heated oven con- 
veniently situated, is fed into this three or five roll 
mixer between the top roll and the one in contact 
with it below ; the cement is thus spread in a thin 
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LINOLEUM-MAKING MACHINERY. 
CONSTRUCTED BY MESSRS. URQUHART, LINDSAY, AND CO., LIMITED, DUNDEE. 
(For Description, see Page 155.) 
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layer upon the lower roller, to which it adheres. 
The cork is fed, through the hopper at the top, into 
the machine at the other side of the top roller (Figs. 9 
and 10). This hopper is provided with a special 
toothed revolving feed roller, shown by Figs. 15 and 
16, at the lower or outlet end, to agitate the cork and 
feed it into the machine between the second and third 
rolls. The speed of this feed roller can be altered 
by change pinions as required, to regulate the quan- 
tity of cork to be fed into the machine. The first 
mixing of the oil (cement) and cork takes place at 
this point—between the second and third roll of 
the three-roll mixer. The rolls are heated by a steam 
pipe passing through a trunnion and through the in- 
terior of the rolls, asshown on Fig. 14. The surface 
speed of all the rolls is different, thus causing a 
slipping and grinding action to take place, to ensure 
as effectual mixing as possible. The material ad- 
heres in a thin sheet to No. 3 roll, from which it 
is scraped by a ‘‘doctor,” shown in detail by Figs. 17 
and 18, and it then falls into the hopper between 
the three-roll mixer and the disintegrator, as shown 
by Figs. 21 and 22. The bearing block of the rolls 
is shown by Figs. 19 and 20. 

The disintegrator, illustrated by Figs. 23 to 26, 
consists of a steel cylinder with a central revolving 
shaft, to which are fixed a series of angle iron beaters, 
which work between a set of fixed projections on 
the side of the cylinder. These beaters are shown 
on Fig. 26. The material in passing through this 
machine is disintegrated, or broken up into small 
pieces, which are delivered at the bottom side into 
a shaking bag connecting this machine with the 
multiple knife mixer below. This shaking apparatus 
is shown by Figs. 35 to 39, on page 157. The shak- 
ing motion is imparted to the bag conductor to pre- 
vent choking. The lower end of the bag is fixed to 
a wrought-iron frame which gets its motion from 
the first motion shaft of the German mixer through 
the train of spurwheels, connecting-rods, and bell- 
crank shown in the detailed drawings reproduced. 

The multiple knife mixer, illustrated on page 157, 
Figs. 27 to 34, is sometimes called a German mixer. 
It consists of a long iron cylinder lined inside with 
brass, having a steam heated casing or jacket out- 
side. Passing through the mixer is a steel shaft 
octagonal in section, carrying around as many 
steel knives as can be got on it, and so arranged 
as to form a screw (Figs. 29and 30). The teeth are 
sometimes made of hardened steel fitted into suit- 
able sockets on the nave, with octagonal holes. 
These, of course, revolve with the shaft, and pass 
between steel knives held firmly to the inside of 
the cylinder at the joint of the lower and upper 
half (Fig. 27). They are so fitted that the greatest 
clear space anywhere does not exceed ;4; in. The 
knives are mounted on the shaft with a slight twist 
as in a screw, so that the material entering one end 
is slowly worked to the other end, passing as it best 
can through the small interstices between the 
blades, and being the while thoroughly mixed. 

The end consists of a perforated steel blade 
through which the material is forced by the screw 
action of the blades (Figs. 33 and 34). Set close to 
the outside of this perforated plate is a revolving 
knife which cuts short the small plugs of material 
into cylindrical pellets, while they are being pushed 
through. Figs. 31 and 32 show the details of the 
thrust block of this multiple knife mixer. The 
lower screw adjusts the bearing block and brasses 
to take the thrust of the shaft on a series of collars 
turned near the end of the shaft ; and the upper 
screw adjusts a cylindrical brass pad against the end 
of the shaft, to distribute the pressure on a suffi- 
ciently large surface. 


bution of Mr. Alfred Morcom, of Birmingham, the 
title being 


Hicu-Sreep Setr-Lusricatinc Steam ENGINEs. 

This interesting paper, of which we commence 
the publication in full with the illustrations in 
the present issue, described the quickly rotating 
engines made by the author's firm, Messrs. G. E. 
Belliss and Co., of Birmingham. As is well 
known, Messrs. Belliss have made a_ special 
feature of engines for driving electrical gene- 
rators, and have attained great success in that 
field, the smoothness of running and high efficiency 
of their engines being truly remarkable as compared 
with the results obtainable a few years ago. Some 
of the means by which these desirable features 
have been secured are described in the paper, 
whilst ample testimony was borne as to the results 
by many competent authorities who spoke during 
the discussion. 

Mr. J. I. Thornycroft opened the discussion on 
Mr. Morcom’s paper. He said that when he com- 
menced work, he went on the principle that many 
reciprocations were needed to get a light engine. 
In the forced lubrication system used by the author, 
he was able to secure a high speed of rotation, and 
to obtain an engine that was not only light but 
durable. The effect of the high-pressure oil enabled 
Mr. Morcom to do the work with a double-acting 
engine that had hitherto only been thought possible 
with steam taken on one side of the piston only, 
and naturally there was 2 gain in weight, as the one 
cylinder was doing double duty. A journal must 
necessarily have some play in its bearing, and as 
the direction of stress altered, the oil, if under 
pressure, would be forced in first one side and then 
the other, as the pressure of the journal against the 
bearing was alternately relieved. The only ques- 
tion the speaker would raise was whether a particle 
of dirt getting into the oil would not be carried 
round and round by the rapid flow, and for this 
reason he would suggest that more spare oil might 
be supplied, and that it might find a resting-place 
where the rapidity of flow would be reduced and an 
opportunity given for grit or dirt to settle. Oil 
filters were now used, and he had had one in opera- 
tion in connection witha gasengine. This was very 
effective, the oil going in very dirty and coming out 
quite clear, and in that way the same oil might be 
used for an indefinite time. In conclusion he 
would like to ask Mr. Morcom what he considered 
a reasonable factor of safety. 

Professor Unwin said that it was remarkable how 
much saving was effected by this more perfect 
means of lubrication. It would add to the value of 
the paper if the author would add the amount of 
work given out per revolution. 

Mr. Bryan Donkin would question only the 
fitness of the name of the paper. The engines re- 
ferred to were described as ‘‘ high-speed,” whereas 
the piston speed was not extraordinary, and he 
would rather call them rapidly rotating engines. He 
would have been glad to have seen the data quoted, 
which had been obtained with the self-lubricating 
arrangement in use, put side by side with records 
of trials, similar in other respects, but without the 
forced circulation lubricating gear in operation. 
Trials could be made without steam in the cylinders 
if it were thought necessary. Reference was made 
to an engine at Messrs. Siemens’ works at Charlton. 
This was a two-cylinder compound, and it was said 
in the paper that after it had been at work con- 
tinuously for four years, doing the full load required 
for the supply of electric power, it was opened out. 
The working parts, which had not been adjusted 





(To be continued.) 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 146.) 

In our last issue we gave an account of the first 
dlay’s sitting for the reading of papers at the summer 
meeting of the Institution of Mechanical Engineers, | 
which was held in Birmingham last week under the 
presidency of Mr. E. Windsor Richards. 

On the members assembling again in the Exami- 
nation Hall of the Municipal Technical School on 
the second day of the meeting, Wednesday, July 28, 
the President again occupied the chair. As briefly 
stated in our last account, three papers were on the 
agenda for reading and discussion, but time allowed 


during this period, were found practically unworn. 


| In reference to this statement, the speaker would 
| be glad to know how many hours this engine ran 
| per day. Mr. Morcom here said that as Mr. Brown, 


the manager to Messrs. Siemens’ Charlton works, 
was present, it would perhaps be well that the ques- 
tion should be answered at once. Mr. Brown said 
that for four months the engine had run continuously 
from 6 o’clock on Monday morning until 1 o’clock 
on Saturday afternoon, but that its usual duty was 
to run 10$ hours perday. Mr. Donkin, continuing, 
said that the modern tendency in nearly all engines 
was to shorten the stroke and increase the rotation 
speed. 

Mr. Wicksteed pointed out that the author had 
stated that the expansion valve governor had a slight 
advantage when indicated horse-power was con- 
sidered, whilst the advantage was all on the side of 
the throttle-valve governor when the output of 





of only one being dealt with. This was the contri- 





electric horse-power was taken into account ; the 


latter being the matter of importance in practice. 
The speaker said he would be glad to know how the 
author accounted for the facts disclosed. 

Mr. A. Tannett Walker, of Leeds, had visited 
Messrs. Belliss’s works, and the points that espe- 
cially struck him were the excellence of the work 
done, and the little space occupied by these engines, 
considering the power developed. Mr. Donkin 
had said that the piston speed was not extraordi- 
nary. It might be within the recollection of the 
President that a good many years ago his firm, 
Messrs. Tannett Walker and Co., of Leeds, had 
made a large engine to his (Mr. Windsor Richards’) 
order, in which the stroke was 6 ft. and the piston 
speed 1200 ft. per minute. This engine ran very 
well, and without the bearings getting hot. 

Mr. Crompton, of Chelmsford, said that he had 
had considerable practical experience of the author’s 
work, having used his engines to a large extent. 
He had found them to be highly satisfactory, and 
he had nothing but good to say of them. A ques- 
tion had been asked how many hours these engines 
would run, and there seemed to be an idea abroad 
that they would not work continuously. He 
would say that there was no type of engine in 
the world that would keep working continuously 
for so long a period as these high-speed engines. 
He had known lots of them that would only stop 
at Christmas, working uninterruptedly for the rest 
of the year, and he could state that such engines 
could be run successfully with but an annual clean- 
down. He felt assured that high speed would 
gradually supersede slow speed in engine practice. 
In economy of fuel, in weight of steam required, 
in amount of oil used, and in labour, especially for 
restarting, it had very great advantages, and be- 
tween the two types his firm found no comparison 
when it came to doing a certain amount of work at 
a given price, the advantage, of course, being with 
the quickly rotating engine. 

Sir Edward Carbutt had also been round Messrs. 
Belliss and Co.’s works on the previous day, and 
was struck by the excellence of the work he saw 
produced. In regard to this matter of high rota- 
tion he was reminded of what was said when the 
reversing rolling mill engine was first introduced. 
‘* Tf one could roll an inch, one could roll a mile,’ 
it was stated, and Sir Edward Carbutt would para- 
phrase that by saying, ‘‘If the engine would run an 
hour, it would run a year;” but in order to do 
that at the high speed of rotation that was main- 
tained it was necessary the quality of workmanship 
and material should be of the highest standard of 
excellence. In regard to the question of vibration, 
he had made reference to this subject at the Bel- 
fast meeting in speaking of the effect produced by 
the St. James’s station at London. There was a 
good deal of valuable club property in the neigh- 
bourhood, and much trouble was caused by the 
working of the engines, and though the vibration 
might not be a serious matter immediately adjoin- 
ing the engines, it was felt very severely 200 yards 
away, and it was found that the vibrations were 
transmitted in this way underground. 

Professor Kennedy said that as his name had 
been mentioned by the author it might be that he 
would be expected to say something on the paper. 
The author had given particulars of some trials he, 
Professor Kennedy, had made, when the results re- 
corded were somewhat remarkable on account of 
the very high degree of excellence attained, the 
mechanical efficiency at maximum load being 96.3 
per cent., and the water consumed at maximum 
load being 18 lb. per brake horse-power per hour. 
All he could say in regard to this was that the 
figures were perfectly correct. He had been very 
suspicious of the records at first, and had cross-ex- 
amined his own calculations very severely, but had 
been unable to shake them in any particular ; in 
fact, the records were perfectly consistent. Though 
the brake efticiency was so high, it was uniformly 
high, and the only conclusion that could be formed 
was that the double-acting engine with forced lubri- 
cation was a very efficient machine. He wished to 
express concurrence with the plan of using brake 
horse - power rather than electrical horse - power. 
It was required to find the efficiency of the 
engine, and therefore it was needful to separate 
it from the rest of the apparatus. In regard 
to vibration there were two special cases he 
was acquainted with in London in connection 
with high-speed engines. One was due to an 
imperfectly designed foundation, whilst in another 
case the foundation block was placed on an old 





river bed, and for this reason the vibration 
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was carried to a considerable distance. He could 
support the testimony of Mr. Crompton that high- 
speed engines would run year in and year out with 
perfect satisfaction. He had numbers of Messrs. 
Belliss’ and Messrs. Willans’ engines under his 
charge, and the only thing that they had to say 
about them was that they did not know what they 
were like inside, for they were never examined 
until, perhaps, a slack time came, when they were 
opened up for cleaning. In this respect they were 
run at the very smallest cost. 

Mr. Saxon said that no doubt there was a field 
for the high-speed engine, but its importance might 
be easily overrated. Mr. Morcom was only on the 
borderland of what could be called large engines, 
but he was about to pass to sizes at which troubles 
commence. He noticed that in the paper the 
details given were compared with other high-speed 
engines, but if the comparison had been made 
wider, the speaker did not think the engines 
quoted would compare with the mill engine type 
for power produced at a given steam consumption. 
The chief reason given for this by the speaker was 
that with a shorter stroke and higher number of 
revolutions, together with the central valve, 
the relative clearance space would be greater for a 
given piston speed. The chief improvement in 
mill engines of late had been the reduction of 
clearance. If there were a better brake efficiency 
in high-speed engines the tendency of modern 
practice was for the mill engine to account for 
this superiority by improvement in other direc- 
tions. 

Professor Goodman also bore testimony to the 
excellence of Messrs. Belliss’s engines. In regard 
to this question of lubrication he remembered when 
Mr. Beauchamp Tower’s experiments on friction 
were made for the Research Committee of the Insti- 
tution a great many people asked what was the use of 
bothering about bath lubrication, because it was a 
thing not possible to carry out practically. In Mr. 
Morcom’s paper, however, there was an illustration 
of the use of bothering, for they saw the principles 
set forth in the report practically applied. He was 
of opinion, however, that one reason of the success 
of Mr. Morcom’s engines was that white metal bear- 
ings were used. He had made many experiments 
and tests with various bearing metals of this nature, 
and had found the very worst of them superior to 
brass or phosphor bronze. He accounted for this 
by the fact that there must be some looseness in all 
bearings, and also some spring in a shaft. When the 
shaft bent, therefore, it pressed against the sharp 
edge of the hard brass, whilst the white metal would 
give way. The speaker likened the effect to sitting 
on a hard sharp-edged chair, and then putting a 
softcushion onit. The mechanical efficiency of 96.3 
attained by Mr. Morcom’s engines was remarkably 
high, but he had known 94 per cent. to be reached. 
This was not on atest he had made himself, but 
one carried out by Mr. Wilson Hartnell. The dia- 
grams on the wall showed curves of indicated horse- 
power and brake horse-power, and the parallelism 
between them indicated that the work required to 
drive the engine itself did not advance with the 
load. This he was glad to. see, as it supported a 
principle which had been disputed. No doubt the 
very efficient lubrication of these engines had an 
important bearing on this point. He would be glad 
if the author could state what was the working 
pressure per square inch of bearing surface, and 
what was the peripheral speed of the journals. He 
would also like to know how much oil was used 
year by year. He anticipated it would be small. 
In regard to the reversal of motion and pressure on 
the bearing, he had made some experiments with 
a friction-testing machine. The machine was run 
light, and suddenly a load of 1000 1b. was put on it, 
and it was found it took a period of from 2 to 3 
seconds before the full pressure was communicated 
to the oilin the bearing. Another fact bearing on 
this question of viscosity of oil he had noted at 
Charing Cross Electric Lighting Station. There he 
had seen pipes to convey oil for the engines which 
were about 1 in. in diameter, and it was thought 
these were absurdly large. As a matter of fact, 
they were not large enough, and they had to put in 
pipes of 24 in. diameter to carry this viscous oil. 

Mr. Sisson referred at some length to the Re- 
search Committee’s report on friction, and to the 
fact that a lubricant should be introduced into a 
bearing at the place of least pressure on the brass. 
As to Professor Goodman’s remarks about white 
metal, he thought it was preferable to make the 
bearing of such a form that it would spring slightly, 





and to arrange for the brass to extend beyond its 
supporting case. In regard to the problem of 
governing, it was necessary to consider what con- 
ditions had to be fulfilled, and what was the general 
load required. As a rule, it was better to use the 
expansion governor down to a certain point, and 
for very light loads to finish by throttling. He 
maintained there was no more difficulty in making 
an expansion governor than in making a throttle- 
valve governor, and one was as much to be de- 
pended upon as the other. He particularly advo- 
cated a good form of shaft gouernor as being very 
efficient and more reliable than a governor driven 
by gear. 

Dr. Ryan had had experience of vibration in his 
engine at the college in Bristol to which he was 
professor. This, however, was a slow running 
engine, making only 120 revolutions a minute, but 
it had shaken the place so that people had com- 
plained, and it was remarkable how sensitive ma- 
thematical people at a distance were to vibrations 
that were made light of by mechanical people close 
by. He suggested that something might be done in 
the way of tuning engines, as the vibration was 
said to be due to synchronisation. This might be 
done by adding to the mass. He confessed, how- 
ever, that a difficulty might arise in the case of 
his own college building, as it appeared to syn- 
chronise with every kind and period of vibration. 

Professor Ripper referred to the difficulty of 
indicating very quick turning engines, and for this 
purpose he had introduced a device in which an 
indicator was used having no piston, but provided 
with two cylinders, one of which would take steam 
on the forward and one on the return stroke of 
the engine. The pressures in these cylinders were 
comiunicated to a pressure gauge, and these pres- 
sures represented very approximately the mean 
pressures during the forward and backward strokes. 
Thus what might be termed a time and pressure 
diagram—as opposed to the space diagram of the 
ordinary indicator—was secured. The instrument 
was more particularly adapted for high speeds, but 
very good results had been obtained at low speeds. 
We propose illustrating Professor Ripper’s device 
in a future issue. 

Mr. Holroyd Smith asked the author to supply 
detailed drawings of the construction of his engine 
to supplement what was given on the wall of the 
lecture theatre. Healsoshowed a model illustrating 
a method of balancing which he had devised, and 
explained this at some length. He remarked that 
when an attempt was made to balance the recipro- 
cating parts of a vertical engine by a revolving 
balance-weight, these weights in their turn set up a 
horizontal disturbance. If, however, the revolving 
balance-weight was divided into two equal parts, 
and these parts were made to revolve in opposite 
directions, the two sets of horizontal disturbances 
set up acted in opposite directions, and balanced 
each other. In the model exhibited this end was 
secured as follows: The crankpin was divided and 
each half was coupled to the crosshead by a separate 
connecting-rod, while each crank arm carried half 
the required balance-weight. When the model was 
worked the two halves of the crankshaft were driven 
in opposite directions, a special device being pro- 
vided to secure this. The results of this mode of 
balancing were eminently satisfactory. We propose 
illustrating Mr. Holroyd Smith’s device at a future 
date. 

Mr. Adenbrooke pointed out that the cost of dy- 
namos varies largely with the speed at which they 
run, and therefore it was commercially desirable to 
increase the speed of engines, if they could be made 
to run fast enough to be coupled direct. If Mr. 
Morcom could make torpedo - boat engines to 
work at 400 revolutions and give off 2000 indi- 
cated horse-power for a time when they had 
no foundations and but a slight frame, could 
he on shore, when the weight to be devoted to 
foundations and framing was practically un- 
limited, make them run continuously? The 
speaker next referred to the Perry indicator, which 
he was surprised was not more used by engineers. 
It consisted of a diaphragm, which was acted upon 
by the pressure of the steam in the engine 
cylinder, and to which was attached a mirror 
that reflected a spot of light as it was deflected. 
In this way a very small movement of the dia- 
phragm was easily magnified by the beam of light, 
and the power being given off by the engine could 
be seen at a glance, whilst to automatically record 
the indications, sensitised paper could be used. 
He had had Messrs, Belliss’ engines through his 


hands, and found they worked admirably. In 
4 seconds they would be brought from full load to 
light load, with a variation in speed of no more than 
2 or 3 per cent. 

Mr. Clarke asked whether, with the oil pump 
used in the lubricating device, the pressure of the 
oil did not vary with the speed of the engine ; and 
he would also be glad to know what was the pres- 
sure of oil. 

Mr. Morcom, in reply to the last question, said 
that the air in the oil kept the pressure fairly con- 
stant, the gauge showing about 15 Ib. to the square 
inch. There was no reason why the engines should 
not run at a higher number of revolutions than 
stated, especially with the three-crank equal-angle 
arrangement. He agreed that the engines de- 
scribed should have been referred to as quickly 
rotating engines rather than high-speed engines, 
and it was an oversight the former term had not 
been used in the title of the paper. The chief 
reason why higher rates of turning were not used 
was that consulting engineers did not care to make 
too bold a plunge, and preferred to increase the 
speed by slower degrees. The principle of 
high rotation was, however, gaining ground, 
and if they could run at 400 revolutions per 
minute with 18 in. stroke in a torpedo vessel for a 
trial trip in engines that were not self-lubricating, 
it could be done for an extended period of time on 
shore with self-lubricating engines. When Sir 
Edward Carbutt referred to the annoyance ex- 
perienced at the clubs in St. James’s by reason of 
the vibration of electric light engines, he felt very 
like a culprit, as one of his firm’s engines was in- 
volved. The engine had been balanced in accord- 
ance with established practice and everything had 
been done that was possible, but it was found by ex- 
perience that sufficient allowance had not been 
made for the effect of the obliquity of the con- 
necting-rod. In a subsequent engine they had 
added a return connecting-rod, such as was 
formerly used on marine engines, for the sake of 
the balance, and this had almost completely ob- 
literated the vibration, but when they used the 
three-crank equal-angle engine, the trouble dis- 
appeared. Mr. Adenbrooke had referred to the 
speed with which the governor acted, but con- 
siderable advance had been made of late. In an 
engine for the Waterloo and City Railway, for in- 
stance, the whole load could be thrown off and 
the speed would not run up more than 2.6 per 
cent., and in a few seconds there would be no more 
than 1.4 per cent. variation. He agreed with Mr. 
Sisson as to the efficiency of the expansion valve 
governor, supposing it could be made large enough. 
To do this it had to be put outside the engine, and 
this would remove it from the influence of the lubri- 
cation provided. There would therefore have to be 
a separate lubricating system for the governor, and 
that would mean complication and something want- 
ing attention. Although, therefore, there might 
be some benefit obtained from the plan suggested, 
it was so small as not to be worth purchasing at 
the risk of complication, taking the average of work 
year in and year out. In regard to oil under pres- 
sure for lubrication, what was required was that it 
should be sufficient to bring it absolutely on to the 
whole bearing surface. The pressure in the oil as 
supplied need not by any means be equal to the 
pressure of the journal on the bearing, as it was 
only required to put the oil between the rubbing 
surfaces when the pressure on the bearing was re- 
duced on the return stroke, and when the pressure 
of the shaft on the brass was set up there was not 
time for the film of oil to be entirely squeezed out 
in a quickly rotating engine before the pressure 
was again released to admit of the supply being 
reinforced. As regarded the use of white metal 
he did not consider it mattered whether the bear- 
ings were hard or soft, so long as the film 
of oil remained between the surfaces, but 
they were cautious people at Ledsam - street, 
and if through any unforeseen chance the supply 
of oil were to fail, it would undoubtedly be desir- 
able to have a white metal bearing. In regard to 
the quantity of oil used, that would be a very difti- 
cult thing to determine. It was sometimes found 
that when 10 gallons were put into the system at 
the beginning of the week that it had become 
12 gallons by the end, but that was doubtless due 
to accidental additions of water. Mr. Saxon had 
raised the old bugbear of too much clearance. They 
had found by experience that the difficulties due to 
clearance could be quite overcome by due attention 





to compression, and he did not think it mattered 
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whether the clearance was a quarter or an eighth of | 


an inch, so long as the compression was properly 


arranged. At any rate these were the results which 
had been obtained. The suggestion made by Mr. 
Thornycroft that there should be a settling place 
for the lubricating oil was much to the point, and 
they were now providing a well where the flow was 
reduced to give a period of quietness, whilst at 
some stations they were incorporating the oil tank 
into the system of lubrication itself. There were 
other points raised in the discussion, but so much 
time had been occupied by this discussion that the 
hour for adjournment had arrived, and the author 
said he would deal with any further matter in his 
published reply. 
CONCLUDING PROCEEDINGS. 

The two remaining papers, one on Electric Trac- 
tion, by Mr. Philip Dawson, and the other on 
Diagram Accounts, by Mr. Jameson, were adjourned 
until the next meeting. Votes of thanks were 
then proposed from the chair to the various local 
authorities and committees who had taken part in 
the reception of the Institution, and were duly 
carried, after which the proceedings, so far as the 
sittings for reading of papers were concerned, were 
brought to a close. 


Visits AND EXCURSIONS. 

On the afternoon of Wednesday there were three 
excursions arranged for members to select from, 
namely, to Wolverhampton, Oldbury, and Dudley 
Port. The former was the most numerously 
attended, the locomotive works of the Great West- 
ern Railway Company, the works of the Electric 
Construction Company, of Thomas Parker, and the 
Wolverhampton Electric Lighting Station being 
visited. The party was welcomed to the town by 
the Mayor, who very seasonably took occasion 
to point out to the mechanical engineers present 
that the bulk of the machinery used for cycle 
making came from America. It is a circumstance 
which, as we have pointed out on a previous occa- 
sion, reflects discreditably either on the ingenuity 
or the enterprise—if not both—of British me- 
chanical engineers, for it was in this country that 
cycle making was first established as an industry, 
and British machine tool makers had a clear start 
over those of other nations. 

A large number of members visited the 
Thomas Parker electrical works, which are situated 
near the railway station. They are quite modern, 
having been built in 1894, and are admirably 
suited to their purpose. They are occupied 
entirely in the production of dynamos, electrical 


motors, and gear used in connection with electrical | 


appliances. Power for the works is supplied exclu- 
sively by electricity, the illumination being taken 
from the same source. As a rule, the machine 
tools are driven by an electric motor actuating the 
line shafting ; but in some cases a machine has its 
own separate motors. The number of men em- 
ployed is about 400. 

The Corporation Electric Light Works have a 
capacity of 15,000 lamps of 8 candle-power. The 
current is generated at 2000 volts, and is trans- 
formed down to 110 volts at sub-stations. There are 
four complete generating sets, each comprising a 
horizontal compound condensing engine, and a sepa- 
rately excited continuous-current dynamo of the 
two-pole inverted type. The condenser is of the 
ejector condenser type, the refrigerating water being 
raised from a canal by a centrifugal pump. Lanca- 


HYDRAULIC FLANGING PRESS. 
CONSTRUCTED BY THE MORGAN ENGINEERING COMPANY, ALLIANCE, OHIO, U.S.A. 
(For Description, see Page 162.) 





| 
| 
| 
| 











i 








shire boilers pressed to 130 lb. are used, the feed 
water being subjected to a softening process. 

The Electric Construction Company’s works at 
Bushbury, stand on a site of about 23 acres, and | 
at present over 700 workmen are employed. The | 
buildings cover about 4 acres, the floor area being | 
all on the ground level, excepting a department for | 
light instruments and are lamps. The iron foundry 
will produce 25 tons of castings per day, and is 
served by electric cranes. A flywheel magnet in 
two pieces, each weighing 11 tons, was recently cast 
in the foundry. Two dynamos are run in parallel 
to supply machine driving and lighting power, the 
shops being entirely worked by electricity, the 
motors being either attached to line shafting or to 
separate machine tools. 

The Great Western Locomotive Works in Wolver- 
hampton were part of the old Shrewsbury and 
Birmingham Railway Company’s property, and were 
established in 1849. Since they were opened 642 
new engines have been constructed in them, but 
now they are used for the repairing of locomotives, 
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Fig. 1. 
about 250 engines being repaired yearly. Over even the most gossamer of chiffons, whilst the black- 
1000 men are employed. |ness of the night only served to emphasise the 


The only works visited by the Oldbury party were | brilliance of the fireworks. 
those of Messrs. Edwin Danks and Co., where the| Thursday, July 29, and the following day were 
manufacture of Lancashire and other forms of | entirely devoted to excursions. For those given 
cylindrical boilers is being carried on. This firm is | wholly to pleasure there was on the Thursday a trip 
now fitting out an entirely new shop, which will be | to Stratford-on-Avon, where ‘‘The Birthplace,” 
driven by electric power, and which promises to be, |the Memorial, Anne Hathaway’s cottage, Trinity 
when finished, one of the most complete of its |Church, and other well-known sights were visited, 
kind. We propose giving a more detailed de- | including Charlecote Park, which Mr. Fairfax Lucy 
scription of these works at a later date. had thrown open to members. : 

The Dudley Port excursion consisted of a visit} For those more seriously inclined an excursion 
to Messrs Horseley and Co.’s Bridge and Roofing | to Walsall had been planned. The chief point of 
Works. |interest to engineers here was the Alma Tube 

A conversazione, which was given by the local Works of Messrs. John Russell and Co., which we 
committee in the Edgbaston Botanical Gardens on | described in detail in our last issue (see page 130 
the evening of Wednesday, July 28, and which we | ante). 
mentioned briefly last week, proved a most suc-| The leather works, for which the town is noted, 
cessful entertainment. The evening was warm, |also afforded considerable interest to members, 
and though at times there was a suspicion of fine and visits were paid to the saddlery and harness 
rain in the air, it was not sufficient to make limp works of Messrs. John Leckie and Co.; to the 
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sprinklers have been provided ; the illumination is 
by electricity, and electric driving for the power 
tools is used ; heated air and fumes are carried off 
by Blackman air propellers, and an excellent mess- 
The 
warming and ventilating of the building are worthy 
The system adopted is that of 
Mr. W. Key, of Glasgow, and was described by him 
at the Cardiff meeting of the British Association, 
Section G, in 1891,* it having been applied to the 
The main features 
are that fresh air is admitted at the base of the 
building, and the vitiated atmosphere escapes at the 
floor level in each storey. Before being admitted to 
the building, the air filters through wetted screens, 
and in this way is effectually cleared of dust, germs, 
In winter it is afterwards warmed by pass- 
By means of fans 
the air is changed completely every six minutes in 
summer and about every eight minutes in winter, 
the volume dealt with being about 44 million cubic 
It is curious to think that each 
workman in this establishment enjoys always a 
better atmosphere—no matter what the outside 
conditions may be—than is breathed by the occu- 
pants of all the palaces, aristocratic mansions, or 
costly hotels in any capital in Europe ; indeed, if 
Her Majesty the Queen comes to London, she has 
not the same pure air to breathe in Buckingham 
Palace that is enjoyed by the poorest workgirl in 
No doubt this 
attention to the health and comfort of their work- 
people pays the firm, even in a narrow commercial 
sense ; nevertheless, one cannot help thinking that 
those who show this intelligent self-interest, which 
benefits others so greatly, are truer philanthropists 
than many whose names often head subscription 


room with heating apparatus is provided. 


of especial notice. 


Victoria Hospital in Glasgow. 


&e. 
ing among steam-heated ‘pipes. 


feet per hour. 


Messrs. Shannon’s employment. 


lists. One wonders that proprietors of hotels, 


managers of theatres, popular churches and other 
places where it is to the profit of the management 


to gather people together under roofs, do not take 
example by Messrs. Shannon. With such a system 
in operation one would often go to the theatre or 
to church for a breath of fresh air, even if the 
tragedy or the sermon were very much duller than 
they sometimes are. 

Friday, July 30, the last day of the meeting, was 
again wholly devoted to excursions. At 10.10 a.m. 
the whole party started in a monster special from 
the New-street Station for Coventry, and on reach- 
ing that most ancient city, now the chief centre of 
our most modern industry, were driven to St. 
Mary’s Hall, where they were received by Alderman 
Loudon on behalf of the Corporation. It would 
be hard to say whether Coventry is more proud of 
its bicycle trade or its antiquities, and Alderman 


Thomas, and Co., and of Messrs. Humber and Co. 
Members were informed that the ‘‘ Motor Mills ” 
—as the works of the Daimler Company are en- 
titled—were ‘‘the first started in this country, 
with the object of entering upon the manufacture 
of horseless carriages or auto-cars, and the factory 
to-day is the largest and best organised for this 
purpose in the country.” Members were therefore 
able to form an estimate of what might be the 
importance of the auto-car industry. By far the 
greater part of those present took advantage of 
this opportunity, and doubtless did form their esti- 
mates accordingly. 

For convenience in visiting, the various estab- 
lishments above named were divided into four 
groups, and coupled with the ‘‘ Motor Mills” was 
the machine-tool factory of Mr. Alfred Herbert. 
These works, which are admirably laid out, and are 
altogether of special interest, have been established 
since 1887, and were, we believe, originally de- 
signed for the production of cycle-making ma- 
chinery—a class of work now very largely pro- 
duced here. We have already illustrated on a former 
occasion some of this firm’s productions, and as we 
propose returning to the subject shortly, we will 
reserve any description of the works until then, 
and content ourselves with saying, on the present 
occasion, that the methods of manufacture followed 
here are of the most modern description, and the 
work produced appeared to be throughout of excel- 
lent quality. 

After luncheon, which was given by Mr. 
Herbert in one of the new large rooms of his 
works, the party was divided into two sections, 
one to visit Warwick and proceed to Guy’s Cliff or 
Warwick Castle, and the other to travel to Rugby, 
where the new works of Messrs. Willans and 
Robinson were inspected. As we are about to 
fully illustrate and describe this very complete and 
carefully arranged engine factory, we may leave the 
subject for the present. 

With the excursions on Friday last the Jubilee 
meeting of the Institution of Mechanical Engineers 
was brought to a close, and we think that the local 
committee, of which Mr. Arthur Keen was the 
chairman, and the honorary local secretaries, Mr. 
W. W. Bayley Marshall and Mr. Eric M. Carter, 
have every reason to be satisfied with the results 
of their efforts to make the meeting a success. 





HYDRAULIC FLANGING PRESS. 
Hypravuic flanging on locomotive boiler work, 
although in use for some years in this country by 
private railroad companies, has until recently been 
employed only to a limited extent in the United 
States. The Schenectady Locomotive Works, upon 








One main ram, 28 in. in diameter; one internal 
clamping ram, 14 in. in diameter ; four radial clamp- 
ing rams, 6 in. in diameter; one inverted top ram, 
10 in. in diameter. The main columns are of steel, 
74 in. in diameter by 27 ft. long. The total pressure 
exerted by the main and radial rams only, with a 
regular working pressure of 1500 lb. per square inch, 
is 550 tons. 

This press has now been in use by the Schenectady 
Locomotive Works for the past year and a half, and 
Fig. 2 shows flanged plates produced by it, illustrating 
the wide variation of work to which the press is 
adapted. The press produces, of course, work of exact 
uniformity, similar parts made from dies being exact 
duplicates in size and form, while the effect upon the 
steel in flanging is very much less severe than that 
produced by handwork with alternations of heating 
and flanging. It is also found that the flanges turned 
by the press are softer than those turned by the ordi- 
nary method of heating and flanging by hand. 

The various forms of plates are heated in a large 
furnace, the fuel for which is oil, and after the flanging 
is performed the plates are still at a red-hot heat, so 
that the work is practically free from strains when 
completed. 

Flanging dies have been made for their standard 
designs of locomotives by the Schenectady Works, and 
the works find that quite a number of railroad com- 
panies are calling for hydraulic flanged boiler-plates in 
their specifications, a practice which cannot be too 
highly recommended. The Schenectady Works are 
also using, as a standard practice, the pressed steel 
boiler front and door, pressed steel cylinder head 
covers and steam chest casing covers, as shown by the 
parts illustrated. 








PROGRESS OF THE TRANSVAAL. 

Tue Transvaal had many difficulties to contend 
against last year—the Jameson invasion, political un- 
settlement at Johannesburg, rinderpest which deci- 
mated its cattle, and famine which affected its northern 
districts ; but, notwithstanding all these obstacles, 
the South African Republic must be said to have pros- 
pered in 1896. At any rate, its commerce experienced 
a great extension, the imports for 1896 being valued 
at 14,088,130/., as compared with 9,816,304/. in 1895, 
6,440,215/. in 1894, 5,371,701/. in 1893, 3,498,800/. in 
1892, and 2,602,956/. in 1891. The value of the Euro- 
pean commodities imported into the Transvaal, and 
received vid the Cape last year, was 5,742,920/., or 
640,000/. more than in 1895. Those received direct 
from the Cape last year represented a value of 
1,981,280/., as compared with 1,655,240/. in 1895. 
The recently established railway communication from 
Natal to Delagoa Bay is beginning, however, to 
develop a serious competition with the Cape 
route; thus, while in 1895 the imports from Natal 
represented only a value of about 1,000,000/., they 
rose in 1896 to 3,001,0937. The South African 
Republic also offers Natal a great market for its local 








Loudon’s very interesting speech of welcome 
dealt with each in about equal shares. The 
programme included visits to the works of the 
Daimler Motor Company, Messrs. Alfred Her- 
bert’s Machine Tool Works, the weaving mills of 
Messrs. Joshua Perkins and Sons, and five cycle 
works, namely, the Triumph Cycle Works, the 
New Premier Cycle Works, the New Townend 
Cycle Works, and the works of Messrs. Bayliss, 





* See ENGINEERING, vol. lii., page 235. 
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investigation of the matter about two years since, 
| contracted for an hydraulic flanging plant with the 
Morgan Engineering Company, of Alliance, Ohio. 
The design of the press, which is illustrated on 
page 160, was worked up very carefully with a view 
of adapting it to all classes of locomotive boilers in use 
in the United States. 

The main table is 10 ft. 3 in. wide by 14 ft. long, 
|the maximum width between the upper and lower 
| tables being 11 ft. The minimum height between the 
upper and lower tables is 4 ft., and the sizes of the 
| rams are as follow : 





| products, which it consumed to the value of 1,246,606/. 
last year, as compared with a corresponding value of 
717,200/. in 1895. The rapid transport facilities now 
existing between Natal and the Transvaal are certainly 
calculated to stimulate the production in Natal of 
sugar, tea, and fruits of all kinds. Notwithstanding 
the increased business developed, however, between 
the Transvaal and Natal, the imports vid Delagoa Bay 
almost doubled last year, as compared with 1895. Of 
| the whole 14,088,130/. representing the value of the 
imports into the Transvaal last year, 8,017,229/ 
was conveyed by the Cape route, 3,001, 0337 by 
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the Natal route, and 2,125,543/. by the Delagoa 
Bay route. Notwithstanding that considerable re- 
ductions have been made of late by the Trans- 
yaal Government in import duties, the customs 
revenue collected last year was 1,355,486/., as com- 
pared with 1,085,340/. in 1895, 812,173/. in 1894, 
692,831/. in 1893, 441,403/. in 1892, and 316,640/. in 
1891. The Transvaal is wholly dependent upon its 
neighbours for food, grain and flour having been im- 
ported last year to the extent of 55,832 tons. Railway 
material was imported last year to the value of 
347,880/., ironwork to the value of 297,640/., and ma- 
chinery and accessories to the value of 148,400/. 
The export trade of the Transvaal, irrespective of 
sold, has not attained much importance at present. 

n the course of last year, however, 5029 tons of pro- 
ducts and commodities of various descriptions were 
exported vid the frontier of the Orange Free State, 
3537 tons vid Delagoa Bay, and 37 tons vid Natal. 

At the close of 1895 lines putting the Transvaal in 
communication with the Cape Colony, Natal, and 
Delagoa Bay were completed, with the aid of the 
connection afforded by the Natal Government Rail- 
wavs. Inthe course of 1896 the interior network of 
lines was extended from Krugersdorp to Potchef- 
stroom, to be continued later on to Klerpsdorp. A 
branch from Kaapminden to Barberton has also been 
completed. The construction of a line has been 
commenced from Pretoria to Pietersburg, and surveys 
are being made for a Lydenburg line. At the com- 
mencement of last year the network of the Dutch 
South African Company, which works the railways of 
the Transvaal, comprised 754 miles of completed line. 
The traftic which passed over the system in 1895 com- 
prised 1,075,098 passengers, and 1,020,560 tons of 
goods, minerals, &c. The corresponding movement in 
1894 was 510,913 passengers and 510,171 tons of 
goods. The revenue acquired in 1895 was 1,550,072/., 
as compared with 781,382/. in 1894. The working ex- 

enses in 1895 were 668,298/., as compared with 
388,240/. in 1894. In 1896 the rough revenue acquired 
increased to 2,964,803/. Coal-mining has acquired 
some importance in the Transvaal, the output in 1896 
having been 1,471,189 tons, or 381,083 tons more than 
in 1895. The working staff at the mines comprised 
443 whites and 5645 blacks. The Boksburg district is 
the principal coal-mining region of the Transvaal ; its 
output in 1896 was 1,165,557 tons. 

After all, however, gold-mining is the distinctive 
industry of the Transvaal. The extraction effected 
in 1896 was 2,494,179 oz., of the declared value of 
8,597,013/. The output of 1896 showed a falling off of 
11,905 oz. as compared with 1895. The total of 
2,494,179 oz., representing the production of 1896, was 
made up as follows: Witwatersrandt, 2,277,125 oz. ; 
Kaap Valley, 121,390 oz.; Lydenburg, 50,387 oz. ; 
Klerksdorp, 38,818 oz. ; Zoutpansberg, 5602 oz. ; Mal- 
main, Pretoria, and Vrijheid, 857 oz. The number of 
stamps at work last year ranged from 2590 in March to 
3170 in November ; the maximum working result was 
attained in September, when 4.67 tons of quartz were 
treated per stamp per day, as compared with an average 
of 4.20 tons per stamp per day in 1895. The tailings 
dealt with in 1896 yielded 770,548 0z. of gold, or 
nearly 34 per cent. of the whole production of the 
year. The quantity of gold obtained from tailings in 
1896 also exceeded the corresponding total for 1895 by 
19,407 oz. The 770,548 oz. of gold obtained from tail- 
ings last year were derived by the use of the following 
processes : Cyanuration, 528,349 oz.; MacArthur For- 
rest, 130,608 oz. ; chloruration, 64,650 oz.'; Siemens- 
Halske, 44,747 0z.; by fusion, 1887 oz. ; ashes and 
cinders, 307 oz. The 81 companies affiliated with the 
Johannesburg Chamber of Mines paid out last year 
3,974,859. in wages, of which 2,113,5867. went to 
white employés, and 1,861,273/. to blacks. The 
average remuneration paid to each white employé last 
year was 284/., while the average remuneration paid 
toeach black was 39/. The proportion of accidents 
last year was as follows: Whites—killed, 1 in 177; 
wounded, 1 in 25. Blacks—killed, 1 in 235; wounded, 
lin 118. It will be observed that the proportion of 
accidents was higher among the whites than among 
the blacks. The expenditure of the 81 companies 
for material, machinery, stores, &c., last year was 
3,981,537/., in which explosives figured for 564,4595/., 
or7.09 per cent., and coal for 609,102/., or 7.65 per 
cent. 








LIGHT-DRAUGHT RIVER STEAMER. 

WE illustrate on page 168 a light-draught steamer 
recently constructed by Messrs. Simpson, Strickland, 
and Co., Limited, for river service. The woodcut, 
Fig. 1, which shows clearly the general appearance of 
the craft, has been prepared from a photograph of the 
boat taken when running at a speed of some 114 miles 
per hour, though under favourable conditions she is 
capable of running 13 miles per hour. The elevation, 
plan, and cross-section, reproduced in Figs. 2, 3, and 4, 
show well the construction of the craft and the large 
seating accommodation provided. The principal 


beam, 12 ft.; depth, 3 ft. 6 in. 


draught then measured but 4 in. forward and 9 in. aft. 
eight sections so as to be readily shipped and re-erected 


4 in. L’s spaced 154 in. apart, and reverse bars 1} in. 
by l} in. by ,%; in. 
strong bilge plates overlapping about 2 ft. on each 
side, and of the same thickness as the plating itself. 
In addition there is a continuous doubling plate 9 in. 
deep running along the top strake, the joints in which 
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break joint with the sections of the hull. It being 
necessary to keep down the weight of the machinery, 
it was determined to propel the boat by means of 
Thornycroft turbine propellers, driven by quadruple- 
expansion engines and supplied with steam. by a 
Thornycroft water-tube boiler arranged to work with 
natural draught. This boiler has 200 square feet of 
heating surface and a grate of 10 square feet. It has 
been designed for a working pressure of 200 lb. per 
square inch. The engines have cylinders 4} in., 54in., 
74 in., and 10 in. in diamter by 54 in. stroke. They 
have outside condensers, and the pumps are driven 
off the main crossheads, each engine having its own. 
A corrugated iron awning has been erected over the 
boat from end to end. 








FOREIGN COMPETITION IN BRIDGE 
BUILDING. 

To tHE EprrorR oF ENGINEERING. 
Sir,—The attention of the public has been attracted to 
the disastrous collapse of the Embabeh Bridge over the 
Nile by a recently published report from Lord Cromer 
to Lord Salisbury, with notes from various Egyptian 
officials. ; 

Some years ago I went on_two occasions for my 
firm of Head, Wrightson, and Co. to Egypt to obtain 
particulars of bridges required over the Nile, and took 
great pains in making complete plans on which to tender 
in conformity with the general specification of the yen 
administration. I found on both occasions that throu 
there being no experts employed who could judge the 
relative merits of the designs submitted, the competition 
was an unfair one. ’ 
At the time when tenders for the next bridge were 
invited I was in Parliament, and did all I could with the 
Foreign Office to get an alteration made in the system of 
taking tenders, but without effect. _ a 
My firm therefore decided to retire from competition 
until the system of inviting tenders was altered. j 
In order to put our decision on record the following 
letter was written, and we were joined in its signature by 
many of the largest bridge-builders in the country. 
We might have been content to let the matter rest 
even after the collapse of the Embabeh Bridge ha 
entirely justified our attitude ; but when British, bridge 
builders are asked to amend their ways, to become more 
enterprising, and are, in effect, told that they do not under- 
stand their business, it appears to be high time that the 
reasons for their withdrawal from competition should be 
made public. : 
IT am, yours faithfully, 

THOMAS WRIGHTSON. 

5, Victoria-street, Westminster, London, 8. W., 
Ss August 2, 1897. 





Offices of Head, Wrightson, and Co., Limited, 
5, Victoria-street, Westminster, London, 8.W. 
April 4, 1894. 
Sir Edward Grey, Bart., M.P., 
Foreign Office, 8.W. . , 
Sir,—The keen competition which English trade now meets from 
other countries makes it unnecessary for us to offer any excuse 
for bringing to your notice, and that of H.M.’s Government, the 
disadvantage under which English and Scotch bridge builders 
labour in tendering for the considerable amount of bridge work 
now let by the Egyptian Railway Administration. 
We trust that a representation of our grievances may lead to a 
fairer method being employed in the future, in order to give us 
an equal chance of success with our foreign competitors. - 
At the present moment the Egyptian Government is advertising 
for tenders for the construction of two large bridges across the 
River Nile, and anxious though we are to compete, we feel that 
the method employed by the Egyptian Government to obtain 
tenders is not one under which it is likely that we could succeed, 
and therefore we hesitate to incur the heavy expense of preparing 
designs and making out tenders with an almost absolute certainty 
of failure, or, at any rate, with only such a chance of success as 





dimensions of the boat are as follows: Length, 77it.; 


The draught was, 
according to the contract conditions, not to exceed 
11 in., and it was found on her trial that the builders | 
had succeeded in keeping well below this limit, as the 
The hull is constructed of } in. steel, and was built in 
abroad. The frames are made of l}in. by 14 in. by 


The joints are strengthened by 


As these bridges are for the use of the Egyptian railways, the 
duty of procuring them is intrusted toa board of that adminis- 
tration, composed of three gentlemen appointed by the Egyptian 
Government, but selected and nominated by England, France, and 
Egypt. The final selection of the successful tender is left entirely 
with the board. One of the grievances of which we complain is 
that this power of decision is left with these gentlemen, who are 
not in all cases engineers, and do not possess that thorough scien- 
tificand practical knowledge of bridge construction necessary to 
enable them to form a correct judgment on the various designs 
sent in. This will be understood when we explain the nature of 
the specification and drawings which the board prepares for in+ 
tending contractors, copies of which, relating to bridges now 
under compet , are attached to this letter. 

It will be seen that the drawings are simply sketches showing 
the positions of the proposed bridges, give no information beyon 
the total length of the bridge, the number of spans, the rail level, 
the position of the swing openings, and the bed of the river, whilst 
the specifications (we refer now only to that portion dealing 
with the actual ironwork) give but the barest details of the re- 
quirements of the board, such as gauge of road, width of trainway, 
footpaths, rolling load, breaking strains of iron or steel used, and 
other very general elementary particulars, and it therefore follows 
that contractors have not only to submit prices, but have also to 
prepare and submit designs. This would appear on the face of it 
a sufficiently fair and satisfactory method of procedure, and 
would, indeed, be so, if the tribunal before which the tenders had 
to go were so constituted as to be able to decide the relative value 
of the designs to their cost. 

_Itiscommon knowledge that two experts in bridge construc- 
tion, in designing a bridge for a special purpose, will differ widely 
in design and consequently in cost, and therefore it requires equal 
expert knowledge and experience to judge between them, and 
certainly no Government, public body, or private company ought, 
orin our experience would, leave the decision to the mere compari- 
son of cost. The strains and tests laid down by the Egyptian 
| Railway Board provide for a large margin of safety, and com- 
| petitorscan so work within such margin that the sanguine de- 
signer, willing to take some risk, can easily bring his design by 
very small economies, 10 per cent. and even 20 per cent. below 
another designer, who, ofless sanguine nature, holds fast, not only 
tothe particulars given, but the spirit of such particulars. 

Several large bridges across the Nile, namely, at Embabeh, 
Mansourah, and Benha, have already been let to French and 
Italian manufacturers on similar specifications, and at prices far 
below those we have, in some of the cases, prepared, and we feel 
sure from those experiences that under similar specifications it 
is impossible for us to compete. We have no wish, nor, indeed, 
have we the right, to criticise those structures; they have been 
accepted by the Railway Board, and time will prove whether 
they are of so stable a character as to be truly economical. 

To remedy this state of affairs, and to remove the disadvantage 
we consider English manufacturers now labour under with respect 
to these Egyptian contracts, we suggest that the fair way of 
putting all competitors, of whatever nationality, on the same 
footing, would be for the Egyptian Government to have the 
whole design in detail prepared by its own or some independent 
engineer, with full and ay specifications, as isdone by the 
Indian, Colonial, and other Governments, also by English and 
foreign railways and other public and private bodies, 

We think, in conclusion, that we may fairly point to the many 
magnificent bridges erected in all parts of the world by English 
manufacturers, as a proof that we can hold our own under equal 
conditions with any foreign competitors, and that the method 
alone of letting contracts in Egypt prevents our taking a fair 
share of the work now going on. 

We are, Sir, your obedient servants, 

HEAD, WRIGHTSON, AND Co., LimiTED, 
Tuk Horsevey Company, Limitep. 
JOSEPH WESTWOOD AND Co., LIMITED. 
Tue Horsenay Company, Lirrep, 
ANDREW HANDYSIDE AND Co., LimiTED, 
P. AND W. MACLELLAN, Limrrep. 

Sir W. ARROL AND Co,, LIMITED. 

















FATAL EXPLOSION AT WORCESTER. 

A FORMAL investigation has been conducted at the 
Guildhall, Worcester, by the Board of Trade respecting 
an explosion which occurred on May 13 at the works of 
Messrs. Webb, haircloth manufacturers, Copenhagen- 
street, whereby one person was killed and two others in- 
pane. The explosion did not arise from a steam boiler, 
but froma tank, as will be seen by a perusalof the opening 
statement made on behalf of the Board of Trade by Mr. 
Gough. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. J. H. Hallett, consulting en- 
gineer. Mr. K. E. K. Gough appeared for the Board of 
‘Trade, the Hon. Reginald Coventry for Messrs. McKenzie 
and Holland, the makers of the tank, and Mr. Corbett 
for Messrs. Webb. 

Mr. Gough stated that the present inquiry was a formal 
investigation ordered in pursuance of the Boiler Explosions 
Act. The tank from which the explosion arose was made of 
cast iron, and measured 9 ft. in. length, 5 ft. in width, 
and 4 ft. 6 in. in depth. It was composed of sections 
about 4in thick, joined by internal flanges ; and in one of 
these at the top of the tank, to secure the cover, was a 
groove for the reception of asbestos packing, in order to 
make the joint. Messrs. Webb were engaged in the manu- 
facture of haircloth, and in the course of this business 
hogs’ hair was cleaned and dyed. The first process was 
the cleaning. The tank was — filled with hogs’ hair, 
water, and bichromate of potash. The mixture was 
then boiled by steam let into the tank from a boiler 
which he would term the main boiler, having a 
safety valve loaded to blow off at 80 lb. onthe 
square inch. When the mixture had boiled about 
half an hour the liquor was run off. The process was 
formerly carried on in an open tank, but Mr. Albert 
Webb had found that there was a bad smell from it, and 
that there was some danger to the ee when the con- 
tents boiled over, so the firm decided to try the experi- 
ment of boiling in a closed tank. Messrs. McKenzie and 
Holland were then doing some work for Messrs. Webb,,and 
Mr. Webbsawat their works a tank which he thought would 
answer his purpose. It was an open one, constructed 12 
years previously for supplying water to the boiler of a saw- 
mill engine. The tank was fitted with a cover and safety 
valve loaded to blow off at 10 lb., and when finished 
it was tested by hydraulic pressure to 20 lb. on the square 
inch. There was an intention to test it to 25 lb., but asa 
matter of fact it was tested to 201b. Mr. Webb had in- 





would really amount to a simple lottery. 
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structed a man named Charles Warren as to the way 
in which the tank was to be worked, but so far as 
could be ascertained no special instructions were given to 
him either as to making the joint or as to the necessity of 
so arranging the bags of logwood, used at the works, so 
as to prevent the possibility of their coming in contact 
with the orifice of the safety valve. To prevent the 
escape of steam, some sacks were filled lengthwise and 
slaced over the asbestos packing. On Thursday, May 13, 
Varren placed about 8 ewt. of hair in the tank, and the 
process of cleaning was carried on during the morning. 
About two o’clock the water was turned on, and three 
bags of logwood were placed on the top, overlapping the 
ends of the packing. The contents of the tank boiled 
about three o’clock, and though a good deal of steam was 
escaping from the joint, the safety valve had not blown 
off, and no pressure was indicated by the steam gauge. 
This did not appear to have alarmed Warren, who left the 
tank at 3.15, and shortly afterwards it exploded. Two 
men and a youth named Whittall were at work in the dye- 
house, and they were all scalded, Whittall so severely that 
he died two days later. The movable cover was broken 
across from end to end near the centre. 
Alderman Walter Holland, a member of the firm of 
Messrs. McKenzie and Holland, of Vulcan Works, 
Worcester, deposed to the tank in question having been 


made by them, and Mr. Page, their manager, also gave | 
Being questioned as to the cause of the break- | 
ing of the cover, Mr. Page said it was his opinion that | 


evidence. 


in making the joint the bags were not evenly placed, and 
the cover had been screwed down on an uneven surface. 
He thought a reducing valve should be used when work- 
ing the tank, but he cou'd not say as to whether he 
knew of there not being »ne when the tank was com- 
pleted. 

Mr. J. A. Hinchcliffe, drauzhtsman to Messrs. McKenzie 
and Holland, spoke to the completion and testing of the 
tank. When fixing it, Mr. Webb had told them to test 
it to10]b. pressure and also to set the safety valve to 
blow at 10 1b. They accordingly did so. 

Mr. Gough here mentioned that Messrs. McKenzie 


and Holland had been perfectly frank with the Board of | p 


Trade, and had given all the information desired. The 
bursting pressure of the tank was stated to be 27 lb. by 
calculation. Mr. Gough inquired of witness whether it 


was possible to make a steam-tight joint having regard | 
to the number of screws ? 

Witness, in reply, said he thought not, but the object, 
he added, was to prevent any great amount of steam 
entering the air so as not to cause a nuisance. 


He had 





E. BELLISS AND CO., LIMITED, 
(See Mr. Morcom’s Paper, Page 177.) 
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mone various tests of the pressure gauge, which was 2 lb. 
slow. 

By Mr. Corbett: He was certain that Mr. Webb had 
said he would regulate the reducing valve. The valve 
ordered by his firm was a ‘‘ Novice” valve, and was in- 
tended to reduce the pressure from 80 lb. when leaving 
the boiler to 101b. when entering the tank. 

By Mr. Coventry: When they tested the safety valve 
it was in good order. They set it to blow at 10 Ib. 

Matthew Wooldridge, a fitter in the employ of Messrs. 
McKenzie and Holland, said he nthe the reducing 
valve to the tank, but did not set it. He simply fixed it 
as it came from the makers, and did not adjust it. 

Mr. Albert Webb, senior partner in the firm of Messrs. 
Edward Webb and Sons, described minutely the use of 
the tank and the process of manufacture carried on. For 
| 40 years an open tank had been used, but he found that 
| its contents emitted a disagreeable smell, of which the 
neighbours complained, while, further, there was danger 
to the workpeople when the tank boiled over, or their 
hands might be scalded when they pressed the hair in the 
tank down with a fork. The steam boiler had a safety 
valve loaded to blow off at 801b., but they seldom worked 
at more than 60 1b.; asa rule, 40 1b. or 50 lb. was suffi- 
cient for their purpose. With regard to the reducing 
valve, witness said he had thought it safer to rely on a 
pressure gauge and a safety valve, aided by the constant 
attention of a man, rather than upon an untried automatic 
arrangement. He disputed the evidence that had been 
given as to statements he had made as to setting the 
reducing valve, for he did not even know how to set it. 
He thought it had been set by the makers, according to 
his orders, so as to reduce the pressure from 80 Ib. to 10 Ib. 
The safety valve was fitted up under his own supervision. 
| He had not given Warren special instructions as to the 
process of working the tank, as he did not think there was 





any danger oe the _ required, and at | 
lew off. | appeared to have been placed u 


which the safety valve The pressure gauge had 
always acted. T 
overstraining of the lid, owing to the uneven packing of | 
the joint, aided, of course, by a certain amount of | 
ressure. 
Charles Warren, a carder in the employ of Messrs. | 
Webb, stated he had looked after the tank in question. | 
The pressure gauge usually indicated 3 1b. to 3} ]b., and 
the safety valve had blown off at thatindication. He had | 
| not regarded it as extraordinary that there should have | 
| been no pressure indicated by the gauge when there was 
' so much steam eseaping. 

By Mr. Gough: He did not put any more packing in, 








he explosion was due, he thought, to the | 
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as he had none. He did not think there was danger 
through the uneven packing. 

Joseph Woodward, stoker in the employ of Messrs. 
Webb, said that about five minutes before the explosion 
the steam gauge on the tank registered 10 lb. 

Mr. William T. Seaton, engineer-surveyor to the Board 
of Trade, said that the explosion consisted of the portable 
cover giving way, the primary cause of which was the 
inequality of the joint, aided by the pressure of steam. 
It was difficult to make exact calculations as to the burst- 
ing pressure of a flat-sided cast-iron vessel. The Board 
of Trade did not like cast iron for such vessels. Alluding 
to the pressure gauge on the tank, witness said that when 
it showed no pressure there might be one of 54 lb., and 
when it showed 10 lb. there would be a pressure of about 
13 1b. He thought that the gauge and safety valve had 
not in any way been choked by the hair, as he had been 
able to blow freely through it when it was damp. 

This concluded the examination of witnesses, and the 
Hon. Reginald Coventry addressed the Court on behalf 
of Messrs. McKenzie and Holland. He contended that 
there was a clear understanding between his clients and 
Messrs. Webb that the tank was not required for steam 
at all, but only for boiling purposes. ‘hat being s0, 
Messrs. McKenzie and Holland should be acquitted of 
any charge of neglect made against their servants. The 
tank had been tested by hydraulic pressure up to 20 1b., 
arb limit of steam pressure on the tank valve was 
v3 ° 
Mr. Corbett, on behalf of Messrs. Webb, said that the 
tank could have been worked with safety had there been 
an adequate safety valve, which it was the duty of the 
engineers supplying the tank to have provided. Had 
that been done, the explosion would not have taken place. 
The explosion, he thought, occurred through a very 
moderate pressure of steam acting on an already weakened 
plate. If the lid had fractured at such a pressure as 
n it at the time of the 
explosion, Mr. Corbett considered the Court might 
assume that the initial injury arose at the time of the 
hydraulic test, when the greater pressure was applied. 
He submitted that Messrs. Webb had taken all reason- 
able precautions. A combination of circumstances h 
occurred to lead to the explosion, and no reasonable pre- 
caution and no foresight, Mr. Corbett contended, could 
have prevented the occurrence. ve 

After an adjournment, during which the Commissioners 
visited the scene of the explosion and examined the defec- 
tive tank, Mr. Howard Smith gave judgment. He re- 
viewed the evidence at full length, and said the Court con- 








u) 
a 
a 
es 
fx 
a 
O 
a 
tx 


Aue. 6, 1897.] 











OABY SYIOM OY, “Jomnb st sepesy OI o[qeoTTeM pu [2048 
OY} YIOq Ul GUO, OY —"sapOL] PAG PUD UoLy PaysiurT 


*Su0} GEZE 09 ZuryuNoUIe osvoIDOp B yoom 4sed 9Y} J0J 
Zutmoys snyy ‘yo0m Avpss4ysoh suo} ZPL‘9ge ySurese ‘uoou 
-1ajye Aepioysak suo, J0G‘ZeE ye pooys Se10js JUBIIeM 
orqnd 8,09 puv [euuoy ‘sussopy ul uot Sid yo 4004s oy, 
‘awok 48¥_ OUT] Sty. 4% CL YQIM poredui0o ‘puLjoog 
ut ‘uoreiedo ul soovuIny 6) MOU O18 910], *puvul 
“ep poo’ v SI 9104} YOryA JO;J ‘uOA UOZUT[ZG AISUIPIO 04 
uo gnd useq 9ABY UOIT OFTYVUIEY SuryeuUl o10M 4Vyy SsoovU 
-INJ OM4 J9qIO puR ‘SYIOAA UOIT AVplVO 78 UOIT 071;eUI0Y 
jO OINjovjNUBUL 94} WOI} UMBIPYIIM UdEeq SBy sovUINy 
eug ‘seord ut dorp yusoe1 044 Aq pozunoosip [jem Apeolye 
Ajqeqoad ore ‘ouo payoerjoid A19A 8 oq 0} 9NO SUN} 41 sseyuN 
‘ayl14s 04} JO Sjoege oYy 4ynq : Sesnoy UsIeI0} pus soMNS 
-u00 euIOY jo 4aed oY} UO YI0q BuTsnq jo souesqe poyIeUl 
% 0q 03 SoNnUUOD oIOYT, ‘HO Zull[e} e[qvieprsuoo B Useq 
Sey oT9Yy} YVY} UES Og [IM 4 YOM WOIZ SU} E96 ‘OLT 
yjim poreduoo se ‘suoz Z0Z‘2GT 03 dn uva avak 943 107 
sjueudrys [e303 949 A[ne jo pus 043 1[9 dQ ‘astmyseoo 
suo} [gcZ pues ‘seLIyUNOD Jey}O JO} SotyTZUeNb JOT[VUIs 
‘puel[oH{ 103 suoy OTT ‘Auvulsex) 103 suo} COP ‘ATVIT Oj 
SU} ZCg “vITVAISNW 10} suo} OFE pepnpoul Aoyy, “vod 4svT 
jO yoom Zutpuodsos100 oy} UI SU0} JG) ISUTVSE SU0} 9) )F 
04 poyunoule yoom yset Sutinp uot 31d jo syuoudrys 
eyy, ‘uo, szod ‘sze¢ ‘(yynoweZuei4y ye peddiys) uozeD 
£ "pg ‘ste ‘(ysIe'y 98 drys) s3304¢ £ ‘sog ‘(UessoIpry ye 
peddrys) yoouseZuepy £ mosse[xy yu poeddtys [[e ZutoZe103 


‘WVHONINYIA 





eTI—"PS “STC ‘sseuzT £*sTe iy 3 pue ‘sepiouung 
‘atLIoysyiIexyy $ U0 J ‘sog ~‘opA[Q 2 UOIL SISHVUT jo 
spuraq ewads [ ‘on euros jo soord Oy} ore SuLMo[oy oud 
"PEL “88F PUL “PEL “SLF “POT “S66 “PO “SFF C1OM SOOLI 

qUsUIE]}}08 OYJ, ‘U0, 10d ‘pg 0} “pg SUOIT OIVvUIOY puE 
“pp purpaag[g ‘Aep oy} uo dn uo} sed “pp Butaq yoj00g 
‘\sv_ oy} 4e Buoys posopd sedlig ‘Ul 4[vVOp oTIM S04 
000‘0g UO esoTO USYA ‘uOOUIEZ;¥ OY} UL ponUIyUOD WOIT 10¥ 
puvmop oyy, ‘a0, 10d “pg 0} ‘pg WOI} SBA GOUVAPE 043 
pue ‘Ul 4[eep o10M sUO} QN0‘GZ JNOqY ‘Su0I4s AOA sum 
4oxIVUL O44 JO 90, OY} Pus ‘UCOMAIOJ SITY OUOP SBA Ssou 
-Isnq poos y ‘uo, Jed “pFT “sy pue “pFOT “soF “PO “SEE 
“pi L ‘spp Ajaaijoedser o19M seotid yUeMe]}308 4} eso[o 
04} JW ‘“WoOU 4v UvYyy JoIvep U0} Jod “p§T o1eM UOIT 
a4yeUley purpIequINg pues PUBTAARTA) {YS £48eq oy} 
Jepun opeys @ sem Ysiuy oyy, ‘Wy AIOA sem ou0} 
oy} pues ‘Ur 4[vep stom SU? QNO‘CT ynoqe usym 
‘MOOUIN}Je OY} Ul GATJOV SIOUL SBM JOYIVUL OY, *U0} 
tod *p§[ 0} ‘p} Bureq ures oy} ‘uy oJoM “IeAeMOY 
‘sooulg ‘“Spuvy SuLsuvyo spury [[e JO Su, QOOF JO O0DE 
ATUo ‘uoouei0y Avpsony, uo peuedosr sem yoyreu 043 
ay = [l4spurjs v ye ysouye sem Zulvog ,,“3Ul,, 943 
jo Zuyoo0ul ou sem os0y} Avproy, YUrg sem Avpuop sy 
"u0} dod “sgh pu “pE ‘SOF “PTF ‘86S “PEL “Shh or0m 
saoud yuoule}j0s Zursopo ayy, uo} red “pz 03 “pT Woy Jo 
sured 4@ ‘ULIY SBM OSO[D OY} PUB ‘UOOUIEIZe OY} UI Spuvy 
pesuvyo suo, 900g yhoqy ‘uoz Jed “pT Suryeu yowe pury 
-OAI]O pue yo}O0g ‘uLIY o19M SdOdLIg ‘jo pesodstp o10M 
WOT JO SU} YNO‘OT 9Ul0Ss AvpLT UO ;, SUIT ,, O43 Jo Sue0ur 














WOOUdIOJ 04} FW “09 od “sgp puv “p¥y “sop ‘ATOATOOdsor 
UOIT OFtVVUIOY YZnoAqse[ppIyy pus puBjAequINH ‘peg “sEE 
‘purpeas[g) { uo, sod “pSoT ‘sep ‘Wort Yo}OOG : MOTIOF 
SB OJOM SaoLId 4UDTIETIIES O44 JOHIVUI OY} JO O80[D 043 IV 
*posueyoun y Ney es e10M Saolid pus ‘UI 4TVEp B19 SUO4 
000¢ Jnoqe AjuUO UOOUIEIZe OYy UT ‘Uoz Jod “p} BurTTey 
Yove PUB[OAZ[H PU Yd}00g ‘I1oIS¥e oIOM SooLId pus ‘spurYy 
peZuvyo oat Jo suo} QOO‘cT pu ON0‘OT UeeMJoq Avpsiny, 
#88] JOYIVUL UOOUSIO}J 03 FW—“7ayuo Py UOLT-Mgq nobsn7H 
“Aepsoupe Ay ‘MODSVTX) 


“HLYON AHL WOUA SALON 








*UMO' 
PeMIOS OG GINZNJ UL YOU pyNOA\ J9AO0D OY} 3VY} pu ‘omns 
-seid urva4s 03 poqoafqns oq ure3e you p[nom xe} oy 4eyy 
pozeUltzUL ‘sduIpesooid 9y4 Jo asofo 943 3e ‘QqoAA “ATT 
“BULYIOM UT AZoyeS oINDVS 0} Ux'e} oq PfRoYS suOTyNeoeId 
[etoods 443 pormnber ‘1s0uLZue ue jo uorstAsodns 943 1epun 
Suleq 40U ‘UoIydiOSep yeyy JO SyUT, *s}800 0} SB JOpIO 
uv oxeul prnoys Loy} Gory Ut “IaAaMOY ‘aSBO B JOU SBA 4T 
*pepuezur nd 04} 10} pesn oq 0} panuryuos useq jou 
PLY 41 VY poqyoerZeI 4anoH oy} pus “UI0}SIO B SB OSN IOJ 
poeqyonijsuoo AljeursiI0 sem yur, oyy, ‘poseurep ATIsva 
O1OM SBA UOTISONb Ul suo oY} SB pez} SI9AOO pue ‘syOoJOp 
quereyUr 04 a[qeIT Atoa o10M AY} “IoqZAN ‘“sno1eZuep 
ATy3ty oureooq Aoyy poposoxo sem 4ey} UeyM pue 
‘ornssoid Moy AoA 8 ¥8 pasn oq ATWO plnoys Aoyy [eLI9yeUL 
qsoq AIOA 0Y} JO Opel uoyM UoAM ‘Te ye oInssord 


CLL abog ‘vadvg sou “AY 2269) 


‘SUUANIONGA ‘GALINIT ‘00 


anv 


SSIITNG ‘A ‘9S ‘SUSSHN Ad 


‘SUNIONGA ONIDVOIURPOTATHS GaaddS HOI 





tre94S 0} pozoef[qns 9q 4OU PNOYsS STASSEA WOII-ys¥Vo 4eY? 
uotuido oy} sseidxe 0} peysta onSva]foo sty pur oy 7ey3 
Pres “UOISNTOUCD UI “ISUOISSIUIMIOH OYJ, ‘“UOoIso[dxe ‘oy 
IO} GULBTG 0} JOU OIOM UAIIVAA PUY QQoAA “IPT 9} punoz 
aed ‘souesi[Z0u 0} pozJUNOUIe UOISSTMIO 949 4vG3 Avs 07 
peredeid you area 4an0_ 943 4nq 4434 qoey ur sem gurof 
oy} JoyJoyM porvo savy 0} rvadde you prp Aeyy MOT 
Ai9A sea portnber oinsseid ureoys 04} se pues urof oq} 
Zuryeu APUSMIyS jo souvz1odut oy} 03 Sse 4yYZNOY] [eer 
Aue usals pey qqaM “AP JOU uote JOyyIEN *ATIQe 
pue [PIS Sty JO 389q O42 0} ‘SSeT}qnop ‘pezoe pry 
pue ‘Sutures [eorueyoou Aue pey oavy 03 avodde you 
Pip oy se YoojZeu jo Ay useq pey oy Avs you pip 
WINOH ey, “yuol ey} Buryeur Ajrodoid you ut usLE A 
seplvyO JO soueI0UsT 94} 0} onp ATpeyqnopun sem UOIS 
-o[dxe ey, “OuLBtq jo yaN0D ey3 Aq poezzin e10JOIOY} 
e10M WAY 343 pus ‘sefojdme s.puxyjoxHH pue olzueyoy 
‘SISsey JO gued oy} uo 4oo]Zou Aue 07 onp you SBM LOIS 
-o[dxa ey, “Wiea4s Jo UOTYeTNUINODe onpuN Aue JO POASI[AL 
Ajsedoad 0q 03 Yue} oy} o[QeUE 07 S¥ OS “GuNOUTe 4B} SOTIID 
XIS Udeq SAVY PHOS II SvaloyA ‘Soyout orenbs J*T ATUO sum 
Bl’ SII SB ‘OATVA AJoyUS JUSIOIYS pues o[QRyINS B YIM Porgy 
gOUSBA YURI, “aOJog ySing avy P[NOM 41 10 4uezxe AUT 
0} ply ey} pourerys you pey 4so} o1pneapAy oy} 9ey9 UoruIdo 
jo o10m Aoyy, ‘10yjeZ0;Te Av OARS 4I ornsseid uUlvezs 
qY4SI[s @ 07 peqoofqns UsYAM PUB 4YIUITT JSOUTZN Szt OF FSOTITT 
peureryys pue “uiof usAcun ue UO UMOP paMoJOS U90q 
pey ay = ‘3t eainoeas Ajsodoid 03 sMmoios pu §3[0q Jo JoquInuU 
quoloygns & yt porddns jou sea 10A09 oy} 48Y} PolepIs 


da LONULSNOO 





166 





ENGINEERING. 





[Auc, 6, 1897. 








got under weigh again after the holidays. Much-needed 
repairs were effected in the interim, and mills are again 
fit for another long spell of heavy production. There is, 
however, an absence of fresh orders, and it is thought that 
before a month has expired there will be a general cry for 
work to keep the mills engaged. The Lanarkshire Steel 
Company, which has recently been reconstructed, will 
shortly join in the competition. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia for this year, up till this day week, amounted to 
82,624 tons, against 71,239 tons for the corresponding 
period of last year—an increase of 11,385 tons. The spot 
srice is still nominally 7/7. 8s. 9d. per ton f.o.b. Leith. 
There is a fairly brisk inquiry for forward delivery, but 
not at prices which came up to producers’ ideas. 


Glasgow Copper Market.—There was not anything done 
in copper last Thursday forenoon, but the price fell 
Gs. 3d. per ton. The market was still idle in the after- 
noon, but the quotations recovered 1s. 3d ‘vad ton. No 
dealings were reported on Friday forenoon, but the price 
rose 5s. per ton. Nothing was done in the afternoon, 
when the quotations dropped back 1s. 3d. per ton. 
Copper was not dealt in yesterday forenoon, and the 
quotations were nominally unaltered from those of last 
‘riday ; nor was anything done in the afternoon, but the 
quotations eased off 1s. 3d. per ton. Copper was very 
quiet this forenoon, only one lot of 25 tons changing 
hands at last price, 48/. 1s. 3d. three months. Nothing 
was done in the afternoon, and the price eased off 1s. 3d. 
at 47/, 13s. 9d. cash and 48/. three months. 


Clyde Shipbuilding Trade: Launches during July.— 
The past month of July was exceptional in more ways 
than one. At the usual time the shipyards were closed 
for the Fair holidays, but when the day came on which, 
under ordinary circumstances, all the men would have 
resumed work, they found themselves prohibited from 
restarting, as they and the Felerated Emplcyers were 
in open rupture on the question of an eight-hours 
day. There were launched during the month some 
15 vessels, aggregating upwards of 14,000 tons, whe-:eas 
in July of last year there were 21 vessels launched 
which totalled up to 24,564 tons. Within the past 
18 years there have been quite 10 occasions on which 
the output of tonnage for the seven months of the year 
has exceeded that of the past seven months of 1897, which 
was 164,205 tons; indeed, in 1892 the output of new 
shipping amounted to 215,219 tons; and even in the 
corresponding seven months of last year the output 
amounted to 209,268 tons. Last month’s launches on the 
Clyde included the following: the Cheltenham, a screw 
steamer built by Messrs. Macmillan and Son for Messrs. 
Galbraith, Pembroke, and Co., London; the Cape 
Otway, a steamer of 2000 tons, which was built for the 
Australian Transport Company by Messrs. Russell and 
Co., Port Glasgow ; the Viscania, a vessel of 1850 tons, 
built by Messrs. Alexander Stephen and Son, for Messrs. 
Ferguson and Reid, Glasgow; the Marzo, 1250 tons, 
built for a Spanish firm by the Campbeltown Shipbuild- 
ing Company.—Messrs Mackie and Thomson turned out 
three trawling steamers, each of 160 tons; there were 
some other steamers, and Messrs. Thomson, of Clydebank, 
launched the Pluton, a 400-ton torpedo-boat destroyer, 
which they built for the Spanish Government. 


New Shipbuilding Contracts.—One of the busiest of the 
Clyde shipbuilding firms during the forthcoming winter 
will be that of Messrs. William Hamilton and Co., 
Port Glasgow, who have just been entrusted 
orders for four steel screw steamers, each of 5500 
tons carrying capacity. One of the vessels is for 
Messrs. Hickie and Bormon, London; one for Messrs, 
Elder and Dempster, Liverpool; and two for Messrs. 
Deas and Foster, also of London. Messrs. David 
Rowan and Son, Glasgow, will supply the engines of all 
the four steamers.—Messrs. Carmichael, Maclean, and 
Co., Greenock, have contracted to build a steel screw 
steamer of 1200 tons, with a deadweight carrying capa- 
city of 1600 tons.—Messrs. Russell and Co., Port Glas- 
gow, have contracted to build a steamer of 5800 tons 
carrying capacity for Messrs. G. M. Steeves and Co., 
Liverpool.—Messrs. Barclay, Curle, and Co. have re- 
ceived orders from the British and African Steam 
Navigation Company to construct two steel steamers, of 
about 3200 tons gross.—A new steam yacht of 300 tons, 
designed by Mr. G. L. Watson, is to be built by Messrs. 
D. and W. Henderson and Co., Meadowside Shipyard.— 
The Dundee Shipbuilding Company are to build two 
steam trawlers for Grimsby owners, and they have 
secured an order from the eamenien Government to 
construct a floating dock 170 ft. long, fitted with pum 
and with all the latest appliances. It is to be on the 
U-principle.—Messrs. Ramage and Ferguson, Leith, 
have contracted to build a twin-screw steamer about 
200 ft. in length, for a Danish firm in Bangkok. The 
same firm have been asked to tender for a steam yacht 
which is to be built for the Czar of Russia. The yacht is 
to be 300 ft. long. 

Killin Sewerage.—The drainage of Killin has now been 
completed, and the town has been laid with new sewers ; 
and these are provided with manholes, flushing tanks, 
and ventilators, in accordance with the most recent 
sanitary improvements. The old system discharged into 
Loch Tay, and the county council insisted that pollution 
should no longer take place. The sewage is now pre- 
cipitated and purified by the ‘‘ International ” process in 
works situated on the south side of the railway, in a park 
belonging to the Marquis of Breadalbane. The resulting 


effluent is a beautiful clear stream of water free from 
smell or taste, and this passes through an open channel 
170 ft. long, into underground pipes leading through the 

ture lands to Loch Tay. 
ree from all unpleasant sight or 


The process is quite clean, 


| 


ours, and the result is ! 





an example of the advancement of sanitary science of the 
day. The opening ceremony took place to-day. 

New Bridge over the Clyde.—Sir William Arrol and 
Co., Limited, have secured the contract to take down the 
existing bridge and erect a new one over the Clyde for 
the Glasgow and South-Western Railway Company. 


Sewage Works for Lanarkshire County Council.—Messrs. 
Shanks and M’Ewan, Glasgow, are the successful con- 
tractors for sewage works required by the Lanarkshire 
County Gaal Tonead Ward. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
very thin attendance at the weekly iron market here, a 
ome few of the frequenters of ’Change being on holiday 
vent, and others being away at the Cardiff meeting of the 
Iron and Steel Institute. The amount of business trans- 
acted was but small, but a fair number of inquiries were 
reported, and the tone of the market was much more 
cheerful than it has been forsome time past. Merchants, 
as a rule, quoted 39s. 9d. for prompt f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron, and that price was paid, 
but small odd lots were said to have been secu at 
39s. 74d. Few producers would listen to anything below 
40s. for No. 3. The lower qualities were reported scarce, 
and the following prices were paid: No. 4 foundry, 
39s. 6d.; grey forge, 39s. 3d.; mottled and white 
each 39s.; and several makers were by no means 
anxious to sell at these quotations. Middlesbrough 
warrants were steady at 39s. 6d. cash buyers. East 
coast hematite pig iron was decidedly firmer owing 
to the upward movement in warrants. Quotations, how- 
ever, varied a ‘good deal. Makers were not inclined to 
accept less than 49s. for early delivery of Nos. 1, 2, and 
3, and sales occurred at that price, but there were mer- 
chants who sold at 48s. 9d., and in odd cases as low as 
48s. 6d. was said to have been taken. Spanish ore was 
steady, and in fairly good demand. Rubio was fully 
14s. ex-ship Tees. Middlesbrough hematite warrants 
were 48s. cash buyers. To-day’s market was stronger. 
Most sellers put the price of No. 3 at 40s., and the lower 
qualities were advanced about 3d. Middlesbrough war- 
rants rose gradually to 39s. 104d., which was the closing 
cash price of buyers. The feature of the market was in 
Middlesbrough hematite warrants, which, opening at 
48s., improved steadily, and closed very firm at 48s. 6}d. 
cash buyers. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. The difficulty 
in the engineering industry is seriously crippling business, 
for while it lasts nobody is likely to give out more orders 
than they are compelled to in order to meet immediate 
requirements. Prices all round are nominally the same 
as last week, and if producers lowered their quotations, it 
is not at all likely that it would bring new orders in. 


Coal and Coke.—The coal trade is, on the whole, very 
firm, the holidays having made fuel rather scarce for 
the time, and increased the amount of tonnage in local 
ports waiting for cargo. Gas and bunker coal are both 
in very good request, but there is a considerable dif- 
ference in the prices quoted by the various collieries. 
Coke keeps in good demand, both for shipment and for 
consumption at home. Prices are rather difficult to fix, 





with | but. something like 18s. 3d. for average blast-furnace 


qualities delivered here may be taken as the basis. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Election of Master Cutler.—A meeting of the Cutlers’ 
Company of Hallamshire was held at Sheffield on Tues- 
day, when Mr. Maurice Rodgers, of the firm of Joseph 
Rodgers and Sons, cutlery manufacturers, was elected 
Master Cutler for the ensuing year. Mr. T.C. Wild was 
chosen senior warden, and Mr. H. Allen, junior warden. 
Mr. Herbert Hutton was elected a member of the com- 
pany, vice Mr. J. F. Atkinson, resigned. 


Sheffield’s Trade with America.—The return of exports 
to the United States from the Sheffield consular district 
in the June quarter shows a declared value of 159,634/. 
The value of the cutlery sent was 62,422/., and of steel 
74,0607. This was a considerable increase on previous 
quarters, caused by the rush of exports before the tariff 
chinges came into force. 


Foreign made Goods in Sheffield.—The Sheffield Chamber 
of Commerce have just received from the Colonial Office 
a large quantity of foreign-made goods which are sold in 
our colonies and dependencies, and with which the pro- 
ductions from Sheffield have to compete. They have been 
placed on view at the Cutler’s Hall, and manufacturers 
and workmen are earnestly invited to inspect them. On 
each article is the place of origin, the market in which 
bought, and the sale —_ and they include the produc- 
tions of the United States, Germany, Belgium, France, 
and Italy, and they had found their way into the markets of 
Australia, British Honduras, the Bahamas, = yay Hong 
Kong, Newfoundland, and elsewhere. With few excep- 
tions all the s are included amongst local manufac- 
tures, and the exhibition should prove of very great 
interest to all concerned in the hardware trades. 


The Great Central Railway.—On and from the first of 
this month the familiar name “the S. and L. Railway ” 
disap’ , and the line is now known as the “ Great 
Central Railway.” The changed designation may at 
once be made officially, but it will be long before the 





general public become will familiar with it. The change 
was made desirable by the opening up of the com- 











pany of their new extension to London. The new line 

commences at Annesley, 10 miles from Nottingham, and 

thence through Loughbrough, Leicester, and 

ugby to London, and gives the people of Sheffield a 
new route to the city. 


Midland Institute of Mining Engineers.—The annua 
meeting and dinner of the members of the above Institute 
has been held at Barnsley, with Mr. J. B. Walker, the 
President, in the chair. That gentleman was re-elected 
to the position for the ensuing year, with Messrs. E. W. 
Thirkell, J. R. Robinson-Wilson, and F. N. Wardell as 
vice-presidents, and a representative council. Mr. Thir- 
kell, in replying to the toast of the mining interests of the 
country and the coal trade, said it was in anything but a 
flourishing condition with — to the prices obtained 
for the coal. It was true they produced more largely 
than ever, but profits were only to be made by attention 
to details and economy in working. In this connection 
he referred to the important work that is being done by 
coal-cutting machinery. Mr. John Nevin remarked that 
the bulk of the money which came to the coal-owner 
went into the pockets of the workpeople as wages, and at 
present there was no trade in which a man had less re- 
turn for his money than in the coal trade. 


Iron and Stcel.—The iron and steel trades keep up well 
considering that so many engineering works are closed, 
A good deal of anxiety is felt both as to the duration of 
the dispute and the area over which it may spread. Here 
firms can go on for some time, completing up to a certain 
point the work they have in hand, but at Leeds the state 
of things is very ditterent. There, as is well known, the 
men are out, and operations are at a stand. The rolling 
mills are well employed. For crucible steel there is a 
well sustained demand, and having regard to the great 
heat the men are attending to their duty regularly. Some 
firms are so well booked that they auld leaaae their 
output, but there are no melting furnaces in the city to 

ad. Prices are fully maintained. Swedish steels are 
selling well, and in consequence of the heavy purchases of 
the material by American firms the Swedish iron makers 
are very firm in their demand for full rates. There is a 
complaint that some cycle makers are not taking deli- 
veries as freely as arranged. Makers of files and engi- 
neers’ tools generally are well employed, these branches 
not having been so far affected by the dispute. The 
cutlery and plating trades are in a quiet season, and are 
rather preparing for the autumn trade. 


The South Yorkshire Coal Trade.—There is little change 
to note in the coal trade of this district. The demand for 
steam coal is still so brisk that many of the pits worked 
on Monday. On the other hand, the house coal trade is 
more depressed than ever, and to avoid stacking only 
three days a week are being worked. Prices are nomi- 
nally the same, although, to effect sales, bargains are 
offered. The demand for coke is still equal to the supply. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade exhibits a buoyant tone, 
and prices have been generally well maintained. The best 
descriptions have made 11s. to 11s. 3d. per ton, while 
secondary qualities have brought 10s. to 10s. 9d. per ton. 
The house coal trade has not shown much change; but, 
upon the whole, the market has been rather weak ; No. 3 
Rhondda large has made 11s. per ton. Patent fuel and 
coke have continued in good demand. 


Light Railways in the West.—The Great Western Rail- 
way Company will hold a special meeting at ,the close of 
the half-yearly meeting, when orders will be submitted for 
approval for the construction of light railways between 
Pewsey and Salisbury and between Congresbury and 
Blagdon with branches. 


Rhymney Railway.—The half-yearly report of the 
directors of this compaay states that the total revenue for 
the past half-year was 128,508/. 5s. 3d. The balance of 
net revenue was 56,029/. 2s, 8d. The sum required to pay 
the dividends on the preferential and preference stocks 
was 19,755/., leaving a balance of 36,2741. 2s. 8d. The 
directors recommend a dividend at the rate of 11 per cent. 
per annum upon the ordinary stock and new stock, which 
will absorb 34,631/. 17s. 10d., leaving 1642/. 4s. 10d. to be 
carried to the next account. The capital expenditure 
during the past half-year amounted to 29,7201. 13s. 6d. 
The Bute Dock Company’s Bill of this session authorises 
the construction of a railway by that company, and thus 
constitutes the dock company a railway company. -In the 
course of its passage through the House of Lords, the 
Bill was altered by the omission of two short railways, 
and the running powers over a certain portion of the Taff 
Vale Company’s railways, which Saul aie access to the 
east side of the Taff Valley north of Pontypridd, and thus 
afford an outlet for the new traffic for which the Rhymney 
Company’s proposed lines of last year were intended to 
provide. These alterations reduced the Bill from one 
which would have been useful to the Rhymney Company 
to one which cannot materially benefit it, and may in 
future be used to its detriment. 


Torpedo-Boat Destroyers.—The Lords of the Admiralty 
have selected five engineer officers from the Devonport 
reserve for —— service at Birkenhead to oversee 
the fitting of the engines of five torpedo-boat destroyers 
in course of construction by Messrs. Laird Brothers. Mr. 
S. J. Drake will have charge of the Locust, Mr. T. C. 
Morris of the Seal, Mr. H. Toop of the Panther, Mr. W. 
G. Glanville of the Wolf, and Mr. C. W. J. Bearblock of 
the Express. All five vessels are to be ready to leave 
Birkenhead by December. 

Barry Deep Lock.—The Lady Windsor deep lock at 
Barry Dock has been completed. A laden vessel has 
passed outward from the dock through the lock, and on 
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Saturday a steamer with 9000 tons of coal on board, and 
five other ships also made use of it. The lock is now 
ready for regular traffic, and the official opening will take 
place in September. Sir J. Jackson was the contractor. 


The ‘ Blake.”—The Blake, cruiser, on which about 
14,0007. has been spent at Devonport Dockyard in repairs 
during the last twelve months, again requires attention, 
and she has been sent round accordingly from Portland to 
Devonport. She took part in the recent manceuvres, and 
it was while she was thus engaged that her engineers 
noticed her propellers working unsatisfactorily. An 
examination disclosed the fact that the lining of the 
shafting was badly worn and out of condition. This will 
necessitate her being docked and having her propellers 
removed. 

Western Wagon and Property Company, Limited.—The 
directors recommend a dividend at the rate of 8 per cent. 
per annum, 750/. being, at the same time, carried to the 
reserve fund. The rough profits of the year ending June, 
1897, were 8891/., this amount being subject to deductions 
for interest on mortgages, debentures, &c. The company 
has now 515 wagons let to various parties. 


The Rhymney Valley.—The steam coal trade has been 
active, and large orders are in course of execution. The 
house coal trade has ruled quiet. Steel has shown an up- 
ward tendency. Iron ore has been imported to an average 
extent. 

The ‘* Thames” and the ‘‘ Forth.” —The cruisers Thames 
and Forth have had ten 6-in. quick-firing guns substituted 
for their breechloaders. It 1s proposed to appropriate 
these cruisers for duty as naval reserve drill ships, and it 
is understood that the Lords of the Admiralty had this 
object in view when they gave instructions for their re- 
armament. It is not expected that the Thames or the 
Forth will ever serve on a foreign station. They draw 
about 2 ft. of water more than was provided for in their 
building designs, and the peculiar character of their con- 
struction (five sponsons each side of the upper deck) 
causes them to roll heavily and to ship a large quantity of 
water. Some time since it was proposed to alter these 
sponsons so as to make the vessels similar to the Mersey 
and the Severn; but as the alteration would have cost 
about 50,0007. for each ship, the suggestion was not enter- 
tained. Although the Thames and the Forth were built 
in 1887, they have seen no service, except an occasional 
cruise with the mobilised fleet. The vessels were both 
built at Pembroke, the Thames at a cost of 210,445/., and 
the Forth at a cost of 200,013/. 


Barry Railway.—The report of the directors for the 
half-year ending June 30 recommends a dividend at 
the rate of 10 per cent. per annum on the ordinary 
stock, absorbing 49,0627., and leaving a balance of 
6805/. 5s. 7d. to be carried to the credit of the current half- 
year. The progress of the works of Duck No. 2 has been 
satisfactory. It is expected that the contractors will be able 
very shortly to commence putting in the foundations of the 
low-water landing stage. A contract for the construction 
of the pontoons and landing bridge has been let, and the 
work x been commenced. The contract for the 
Rhymney Branch Railway has also been let, and opera- 
tions have been begun. A Bill authorising the construc- 
tion of new railways at Cadoxton, and the acquisition of 
additional lands, together with further capital powers, 
has received the Royal assent. The directors regret, 
however, that proposed new railways giving access to 
Cardiff have not received the sanction of Parliament. 
An additional 241,940. has been expended on capital 
account during the past half-year, and a further outlay 
of 316,0087. is anticipated between now and Christmas. 
Of the amount expended during the past six months, 
26,1917. was on existing lines and docks ; 18,469/. in new 
working stock ; 26,5762. on the deep-sea lock ; 159,990/. on 
Dock No. 2, and 11,6217. on a railway to Barry Island. 


Taff Vale Railway.—The additional capital expended 
in the first half of 1897 was 31,230. for new works and 
31507. for additional rolling stock. The aggregate expen- 
diture of capital to the close of June, 1897, was 8,626, 6657. 
At the same date the company owned 198 engines and 
92 tenders, 250 vehicles used in the coaching department, 
and 2607 vehicles used for the conveyance of minerals and 
goods. The cost of locomotive power in the first half of 
this year was 68,062/., as eR oe with 67,5097. in the 
corresponding period of 1896 ; the aggregate distance run 
by trains was 1,759,043 miles, as compared with 1,727,408 
miles. The cost of maintaining way and works in the 
first half of this year was 27,041/., as compared with 
25,7961. in the corresponding period of 1896 ; the length of 
line worked by engines was 1528 miles in each period. 








THE Surz CANAL.—The transit revenue collected by the 
Suez Canal Company in June amounted to 240,000/., as 
compared with 278,400/. in June, 1896, and 240,800/. in 
June, 1895. The aggregate collection in the first half of 
this year was 1,487,556/., as compared with 1,711,215/. in 
the corresponding period of 1896, and 1,577,150/. in the 
corresponding period of 1895. 





Urtinistne N1acara.—Another commercial enterprise is 
to be worked by power from Niagara, a contract having 
been entered inks by which the Cataract Power and Con- 
duit Company, the distributing agency for Niagara power in 
Buffalo, is to furnish 1250 electrical horse-power for work- 
ing the Great Northern elevator, a new grain handling 
ae which is being built in Buffalo by the Great 
Northern Railway Company of the United States and the 
Great Northern Steamship Company. This elevator is 
to be one of the largest in the world, and power gene- 


trated by dynamos 25 miles away will run its machinery. 





MISCELLANEA. 


THE Government are making arrangements with the 
Halifax and Bermudas Cable Company for the laying and 
maintenance of a cable between Bermuda and Jamaica. 


Marion and Co., of 22 and 23, Soho-square, have pub- 
lished a series of views of the recent great naval review at 
Spithead. The photographs from which the blocks have 
been prepared were pe ty by Messrs. G. West and Son, 
special facilities being provided by the authorities. A 
similar series, illustrating the Jubilee Procession, is also 
published by Messrs. Marion. 


The amendments which have recently been made in 
Lloyd’s Register Boiler Rules modify materially some of 
the tables in Mr. Stromeyer’s standard work on ‘‘ Marine 
Boiler Management and Construction.” A list of these 
amendments has been drawn up, and can be obtained by 
those who have already purchased the book on applica- 
tion to Messrs. Longmans, Green, and Co. A stamped 
envelope should be inclosed. 


One of the locomotives on the Belgian State Railways 
is being fitted with a new type of bridge wall plate 
devised by Mr. James Reagan, of Philadelphia, in which 
no firebrick whatever is made use of. Clinkers, it is 
claimed, do not adhere to this new bridge wall, which 
consists essentially of cast-iron bricks lined inside with a 
non-conductor. The device has already been tried at sea, 
having been adopted in the American liners Paris and 
Pennsylvania. 

A Reuter telegram from Berlin of Wednesday’s date 
says: ‘‘ According to a communication made by the 
Royal Observatory, Professor Goldstein, of this city, has 
succeeded in experimentally reproducing by means of 
cathode rays certain very distinct and characteristic 
cometic phenomena, such as the radiation of light from 
the head of a comet and the resultant development of a 
tail. He has also been able by these means to account for 
certain peculiarities of this class of phenomena which have 
been observed in recent years.” 

The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Chargé d’Affaires at 
Madrid stating that tenders are invited by the corpora- 
tion of Huelva for the delivery in that port of a steam 
tug and dredger. Tenders, which must accompanied 
by a security of 8000 pestas paid to the ‘‘Caja de 
Depositos,” must reach the office of the corporation of 
Huelva by August 20. Such further particulars as have 
been received may be seen at the Commercia] Department 
of the Foreign Office any day between the hours of 
11 a.m. and 6 p.m. 


A proposal has been made in France to run small 
motors with alcohol instead of with petroleum, but from 
calculations made by M. Levy it appears that with ordi- 
nary ethyl alcohol, the cost per horse-power would 
be increased 60 per cent. by the change. If, how- 
ever, distillery oil, preggers | of 75 per cent. of amyl 
alcohol and 25 per cent. of butyl alcohol were used, a 
horse-power hour at present prices could be obtained for 
one-half that obtaining with petroleum. Whether the 
present low price of this distillery oil would be main- 
tained under an increased demand is, however, another 
matter. 

The War Budget of the French army for 1898 amounts 
to 629,551,000 francs, showing an increase of 7,000,000 
francs over that of the current year ; 28,409 officers and 
561,141 men of the active army, 742 officers, and 25,121 
men of the gendarmerie, and 142,03 horses will be the 
effective strength for next year. The increase of personnel 
is principally due to the addition of fourth battalions to 
40 regiments, and to expansion in the various arms of 
the service ; and the increase of horses is partly caused 
also by the reorganisation of the Spahi regiments stationed 
in Algiers and Tunis. The estimates furthermore provide 
for the establishment of three new schools of musketry. 


The armour-plate controversy in the United States is 
not yet settled, as the makers still refuse to supply the 
material at the maximum price of 300 dols, per ton 
admitted by Congress. An amendment raising this 
limit to 400 dols, per ton has been rejected by the Senate, 
and matters are at a deadlock. Some sanguine individuals 
are appealing to the patriotism of the firms invclved, and 
suggesting that they should, without prejudice to future 
contracts, agree to provide the armour for the three 
battleships now building at the price named. Whatever 
sacrifices the great companies in question might be pre- 
pared to make ina time of national peril, it is difficult 
to see any reason for expecting them to act thus in a time 
of profound peace, when their refusal only endangers the 
dignity of the Senate. 


A meeting of the Students and Associates of the Fede- 
rated Institution of ——. Engineers will be held in the 
rooms of the North of England Institute of Mining 
and Mechanical Engineers, Newcastle, on botege 5 a 
August 18, at 3 p.m., when the following papers will 
read, ‘‘The Methods of Working Minerals, Secondary 
Haulage, and Ventilation in the Fife Coalfield,” by Mr. 
A. Burt; and ‘‘Stall and Longwall hebrew Mr. A. 
Welsh. The following Ri max already published will be 
open for discussion: ‘‘ Cornish Methods of Mine Timber- 
ing,” by Mr. G. P. Chaplin ; ‘‘ Economical Combustion 
of Coal for Steam Raising Purposes,” by Mr. T. E. 
Parrington. In the evening there will be a dinner at the 
County Hotel. On the two following days excursions 
have been arranged to the Arlington Colliery, and to the 
St. Hilda and the Whitburn Collieries. 


The usual form of electric furnace as generally em- 
ployed in laboratories is open to certain objections, 
amongst which may be noted its liability to be itself at- 
tack A new form of furnace has accordingly been 





devised by MM, H. Bonna and Le Koyer, of Geneva, 





which consists of a metallic cylinder divided into halves, 
the two being joined together by bands and screws. The 
bottom of the —_ cylinder thus formed is closed by 
a metal plug fitted with terminals for the current. The 
graphite crucible in which a fusion is to be effected is 
placed under this cylinder, where it rests on a bed of 
powdered bone charcoal mixed with one-quarter its weight 
of sugar. At a moderate heat this powdered mass softens, 
and expanding in volume, exercises a strong pressure on the 
walls of the inclosing cylinder and on the crucible, whilst 
under a greater heat it hardens completely, making an 
excellent conductor. Above this layer of powder the space 
between the crucible and the cylinder is filled with a mix- 
ture of syrup of sugar and powdered wood charcoal. A 
furnace thus constructed is said to give excellent results. 


The Hong Kong harbourmaster’s report for 1896 bears 
witness to the success of our new rivals in the carryin 
trade—the Japanese. During the late war, as is wel 
known, their mercantile marine was enormously increased 
by the purchase of a great number of steamers for use as 
transports. Turned now to purposes of peaceful com- 
merce, they ply all along the principal tern trade 
routes. Heavily subsidised lines of regular mail steamers 
carry the flag of Dai Nippon from all the ports of the Far 
East to London, to India, to Australia. Soon one will 
be running to San Francisco to compete with the Pacific 
Mail and the O. and O., and its steamers are to surpass the 
Empress boats of the Canadian Pacific Company in point 
of size and luxury. To become ‘ the England of the Far 
East” is Japan’s ambition. She is making big strides in 
the direction ‘of its fulfilment. In the meantime comfort 
may still be found in the figures of the total tonnage 
entered and cleared in 1896 : 








2: Ships Tonnage. 
British ... 6,454 8,758,294 
Foreign... aes pee 2,898 3,575,102 
Junks in foreign trade 59,576 3,767,403 

68,928 16,100,799 
Junks in local trade... 11,535 415,154 
80,463 16,515,953 


The report of the directors of the Great Northern Rail- 
way for the half-year ending June 30 states that the ex- 
— on capital account has amounted to 448,847/, 

he gross receipts on revenue account amount to 
2,409,414/., as compared with 2,309,895/.; the gross ex- 
penses to 1,508,870/., as compared with 1,451,137/.; and 
the net result is a profit balance of 900,544/., as ‘compared 
with 858,7587. After providing for all fixed charges the 
net revenue balance will enable the proprietors to declare 
a dividend at the rate of 3. 5s. per cent. per annum, 
which is equal to 1/. 12s. 6d. = cent. for the half-year on 
each 100/. of original stock. ‘The révenue of the half-year 
has improved in each branch of traffic, and, including the 
company’s proportion of joint line receipts, amounts to 
99,5197. in excess of the half-year ended June, 1896. The 
coaching receipts are 24,1127. more, the gain being chiefly 
in the third-class traffic, 258,612 additional ngers 
having been carried ; the receipts from season tickets and 
parcels have also improved. The goods and coal traffic 
produced respectively 35,0007. and 22,0007. more. The 
train services were necessarily increased to carry the addi- 
tional traffic, and 398,767 more train-miles were run, the 
extra cost in the locomotive department amounting to 
34,167/. _The expenditure in the engineer’s department is 
11,5387. higher, and the traffic expenses show an addi- 
tional charge of 17,709/., of which 13,9627. is in the item 
of wagesalone. The — are asked to sanction 
expenditure for new works and rolling stock to the 
amount of 171,073/. 








CaTALOGUES.—Messrs. Fryer et Cie, of the Rue Mar- 
quis, Rouen, France, have sent us a copy of their new 
catalogue of copper tubing, injectors, steam traps, 
heaters, and similar fittings. The catalogue is very fully 
illustrated, and the descriptions given of the different 
appliances are exceptionally pec 





MANCHESTER Suip CANAL.—It appears from the annual 
accounts of the Manchester City Council that the loan 
anted by the Council to the Manchester Ship Canal 
ompany remains at 5,000,000. as in 1895-6. The com- 
pany has not paid any interest upon this loan for the past 12 
months, and its indebtedness to the Council for unpaid 
—— has increased accordingly from 225,000/. to 





THE BrussELs INTERNATIONAL EXHIBITION—ERRATUM. 
—Messrs. John Fowler and Co., Limited, Leeds, inform 
us that the McIntosh and Seymour engines, referred to on 
page 80 of our issue of the 16th ult., were only used on the 

s Tramways as a ra yar 4 expedient, with a view 
to showing the advantages of the overhead system, and 
were then replaced at the permanent station by engines 
supplied by their firm. 


PERSONAL.--Messrs. Beanland, Perkin, and Co., of 26 
Park-row, Leeds, inform us that they have secured exclu. 
sive rights in Great Britain and on the Continent for the 
** Ajax inclosed globe arc lamp,” which is stated to be 
excellently adapted for street’ lighting, as well as for 
interior wick: -We understand that Mr. R. A. Dawbarn 
has been appointed superintending engineer of the Brush 
Electrical Engineering Company, in succession to Mr. 
W. Goipel, whose retirement we recently announced. 
Mr. Dawbarn has had a wide experience of electric light- 
ing and power schemes, and has been awarded premiums 
for competitive municipa] projects on several occasions, — 
Mr. A. F. Harley, city engineer to Jacksonville, Florida, 
is at present in London, and for the next 30 days his 





address will be 127, Highbury New Park. 
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THE LUBRICATION OF BEARINGS. 

Tue important paper on quickly rotating engines 
and automatic lubrication read by Mr. Alfred 
Morcom at the recent Birmingham meeting of the 
Institution of Mechanical Engineers has had the 
effect of bringing home to the designers and users 
of high-speed machinery the true importance of 
lubrication of bearings. Of course it has always 
been acknowledged that to turn a journal quickly 
in its bearing without engendering trouble there 
must be a plentiful supply of oil, and since torpedo- 
boat practice has shown the need of ample bearing 
surface, that element of design has been adequately 
observed in well-designed machinery, but too often 
the lubricant has beensimply brought to the journal, 
it being left to chance whether it properly circu- 
lated all round the shaft, or at most grooves being 
cut to—as it was thought—properly distribute the 
unguent. Mr. Morcom’s paper is the latest and 
one of the most valuable contributions to the litera- 
ture of the subject, and while it is fresh in our 
minds it may be useful to glance at what has already 
been done in this field of research. 

Lubrication of bearings is one of those ‘‘ minor 
details” which causes more grief in the engine-room 
than many ‘‘leading features.” It is astonishing 
how largely the advance in marine engine practice 
has depended upon the element of friction between 
journal and bearing. In the early days of steam, 
paddle-wheels were the propellers, and they worked 
with comfortable slow stroke, which was very easy 
on the bearings. When the superiority of the 
screw was demonstrated, it was desirable to run 
the engines faster ; but this was found so difficult 
to accomplish that : . gearing had to be used to 
keep the piston speed down, and yet get the revo- 
lutions of the screw necessary to efticiency. There 
are yet a few of the old geared engines afloat and 
in use. Until comparatively recently there were 
(possibly there are still) some in coasting steamers, 
and there are certainly one or two in tugs on the 
Thames. They can be heard for miles, grinding 
along like Brobdingnagian coffee mills on a cruise. 
The early engineers, like all pioneers in science, 
attacked the most obvious problems first, and so it 
was that tensile, torsional, and crushing strains 
were provided against before it was thought neces- 
sary to proportion a bearing in regard to rubbing 
surface in accordance with the demand made upon 
it. If the bolts and keeps were sufficient to hold, it 
was all right. Indeed, it is within quite recent times 
that the need of giving ample bearing surface to 
provide against friction has become generally re- 
cognised, and—as we have already remarked—it is 
to the torpedo-boat builders that marine engineers 
owe the enforcement of the lesson. 

We are gradually building up our knowledge on 
this important question of friction by practice or 
experiment, and are learning the reason of things 
by theory, so that we have given up proportioning 
bearing surface with diameter of shafting simply as 
the ruling factor. We recognise that whatever the 
amount of work may be that is transmitted through 
a shaft, it is necessary to take note how it is trans- 
mitted, and we therefore give sufficient bearing sur- 
face to prevent the viscosity of the oil being over- 
come, the lubricant squeezed out, leaving metal 
surfaces in actual contact, and consequent hot bear- 
ings. Efficient lubrication really involves attention 
to two more or less distinct points, namely, first, 
the proper introduction of the lubricating material 











between the rubbing surfaces; and, second, the 
adoption, for the latter, of such proportions as 
will insure that the lubricant is not squeezed out 
again by the pressure to which it is exposed. 

A consideration of these points naturally intro- 
duces the question of lubricants, about which 
also we have learnt something as time has passed. 
With a high bearing pressure we may use a more 
viscid lubricant, only requiring that it will flow so 
as to cover all parts. The relation of viscidity to 
pressure perhaps receives its most striking exem- 
plification in the case of projectiles striking armour- 
plates. One is not apt to look on wrought iron in 
the light of a lubricant, but it has been found that 
a plate of steel when faced with iron is more easily 
penetrated than when the iron is absent. The fact 
is attributed to the softer metal, under the enormous 
pressure of the impact of the shot, acting in the 
capacity of an unguent. If the facing were tallow 
it would be all squeezed out instantly and before 
having time to act, but solid wrought iron requires 
more to move it, is more viscid in the sense of its 
particles being more tenacious. As an opposite 
case, the running of cotton spindles may be in- 
stanced. Of old these were lubricated with sperm 
oil, but with the advance of practice and higher 
speeds a thinner and less viscid lubricant had to be 
introduced. The point, however, is one that need 
not be insisted upon. All engineers now know 
that with high speeds and light loads a thin lubri- 
cant is required, with low speeds and heavy loads 
a thick one. 

The right spot at which oil should be inserted in 
a bearing is another point of some importance 
which is now receiving attention at the hands of 
engineers. It has been known for many years, as 
will be shown presently (the fact was referred to by 
Mr. Wicksteed in a discussion before the Institu- 
tion of Mechanical Engineers), that a journal when 
lubricated on the pressure side cannot be loaded to 
anything like the same extent as if lubricated on 
the opposite side. This matter was very ably 
dealt with in an interesting lecture given a few 
months ago by Mr. John Dewrance before the In- 
stitution of Marine Engineers, and reprinted in our 
pages.* The matter has not received much syste- 
matic attention, because, doubtless, we know that 
the top and bottom are alternately the pressure 
side in a double-acting vertical engine. It has been 
generally concluded, therefore, that with such an 
engine, if the lubricant be fed into an oil hole in the 
top of the upper brass it will find its way round 
sooner or later. No doubt, if the bearing surface 
be sufficient, such is the case ; but we wonder how 
many engineers, when they see oil squeezing out at 
a top hole, speculate on the reason. Mr. Dewrance 
in the lecture referred to supplied this reason, and 
although his arguments are not altogether new, 
they are worth repeating. He showed how the 
pressure in an ordinary vertical engine is chiefly 
upwards and downwards. If the upward pressure 
be sufficient, it will overcome the viscidity of the 
oil, which will escape by the nearest exit, or follow 
the line of least resistance, the oil hole at the top. 
Therefore, says Mr. Dewrance, you must admit your 
lubricant to between necks and brasses at the sides, 
where the pressure is less than at the top. 

Mr. Dewrance’s reasoning appears very sound, 
and it is certainly ingenious. Moreover, just as 
the man in the story tattled prose without knowing 
it, so engineers have ecigile adopted Mr. Dew- 
rance’s principles without appreciating that they 
were doing so. The oilways very commonly cut in 
an engine bearing are, in fact, simply a means of 
conducting the oil to places where the direct pres- 
sure is reduced. Other points, however, arise. 
For instance, there is that question of vacuum to 
which attention has at various times been called, 
and which is referred to by Mr. Dewrance in his 
lecture. ‘‘If,” he says, ‘‘the hole is put beyond 
the centre of the shaft the air in the hole 
adheres to the shaft, and is carried round, leaving 
a vacuum.” And we are further told that 
‘‘under favourable circumstances this vacuum 
has amounted to 30 in.” The late Mr. David 
Greig pointed out some years ago the necessity 
of keeping a good supply of air to bearings, and 
we also remember that at the same time he 
warned engineers against theorising too much and 
jumping at conclusions on this subject. Mr. Dew- 
rance says that ‘‘when the pressure on a bearing is 
intermittent the oil goes in when the pressure is taken 
off, and escapes out again when the pressure comes 








* See ENGINEERING, vol. Ixiii., page 29, 














































































































170 





ENGINEERING. 








[Aue. 6, 1897. 








on.” This appears to be true, but only partially 
true. Some of the oil doubtless returns when the 
upward pressure is put on the bearings, but some 
remains behind, and the next time the pressure is 
relieved this is carried forward by the turning of 
the shaft, and perhaps by its own gravity, or the 
head in the oil cup above. At any rate, we know 
that round bearings will safely carry a far greater 
pressure than flat bearings, and that with oil cups 
above them they do get efficiently lubricated under 
moderately favourable circumstances. Whether the 
method of lubrication proposed by Mr. Dewrance 
will enable bearing surfaces to be reduced materi- 
ally, or whether it will be possible to set brasses up 
closer—both things greatly to be desired—a practical 
trial alone can show. In matters like this the 
most gifted scientific reasoner can only suggest the 
way ; he must fall back on trial and error to prove 
his case. An instance in connection with this very 
question of journal friction will serve to illustrate 
this fact. 

Some years ago Mr. Beauchamp Tower made a 
series of experiments on the friction of bearings in 
connection with one of the early research com- 
mittees of the Institution of Mechanical Engineers, 
and he arrived at very much the same conclusions 
as those which Mr. Dewrance has reached. His ex- 
perimental bearing differed from one with which Mr. 
Dewrance experimented in the fact that there was 
only a single top brass. It was uniformly loaded in 
each experiment, and the lubrication was found to 
be well provided for when the journal was simply 
revolving in a bath of oil suspended below, there 
being at first no oil-hole in the brass. This, we 
need hardly say, is well known to be a very efficient 
method of lubrication when it can be applied. 
Subsequently a hole was drilled in the top of 
the bearing and an endeavour was made to intro- 
duce oil through it, the bath being removed, but 
the effort was a failure, as the oil would not flow 
in. Mr. Tower, therefore, cut two curved grooves 
in the bearing after the manner of railway axle- 
boxes ; and as locomotives and railway carriages 
run with top brasses only bearing, it might have 
been supposed Mr. Tower's experimental apparatus 
would be equally successful. Such, however, was 
not the case, and the journal heated almost im- 
mediately pressure was put on. 

The incident to which reference has been just 
made shows how the most careful thinker may be 
led astray by trusting only to his reasoning powers. 
There was evidently some unexpected difference 
between the actual locomotive bearing and the 
experimental apparatus, and, no doubt, if there had 
been no locomotive practice to prove to the con- 
trary, it would have been thought impossible to 
run axle bearings in the way they are run every 
day for many thousands of miles. We do not 
remember whether any explanation was given why 
actual railway carriage axles work perfectly, 
whilst the experimental bearings would not take 
oil, but, no doubt, the fact was due to the jar 
and vibration which is present in running a 
locomotive or railway carriage, and perhaps to 
endwise motion, features which were absent in 
Mr. Tower’s apparatus. It is the same cause, 
vibration, which makes the boiler on a_loco- 
motive efticient, whilst its absence leads to so much 
trouble when this type of steam generator is used 
afloat ; another instance of an unconsidered trifle 
the overlooking of which caused much trouble to 
marine engineers in times past. 

As we have said, Mr. Tower used a single top 
brass, whilst Mr. Dewrance, in his experimental 
apparatus, adopted the usual marine top and bottom 
brasses, and in this way the latter’s experiments 
are a useful extension of those made formerly by 
Mr. Tower ; in addition to which they open up the 
new and important subject of reciprocation of 
pressure in a vertical plane. | Mr. Tower, however, 
arrived, by a method of inductive reasoning, at 
much the same conclusions as Mr. Dewrance, 
and employed a similar means—namely, the use 
of pressure gauges—for prc ving his case. 

After vainly trying to introduce oil through the 
top hole, Mr. Tower replaced the oil bath to the 
lower part of the journal, and he then found that 
the oil rose in the top hole, which was therefore 
plugged to keep the lubricant in the bearing. The 
plugs, however, were driven out, and on the appli- 
cation of a gauge it was found that the oil was 
forced upwards with considerable pressure—about 
2001b. to the square inch or more. As the load on the 
brass was but 100 1b. to the square inch ona hori- 
zontal plane through the centre of the journal, it was 


concluded that the pressure on the single bear- 
ing must be greater at the crown than at its 
bottom ends ; in fact, at its lower extremities there 
would be no pressure at all. Mr. Tower, there- 
fore, did just what Mr. Dewrance has since done. 
He cut oilways down through the brass and intro- 
duced the lubricant at the bottom edges of the 
bearing, that is to say, vertically about half-way 
down the shaft. When this was done, the lubrica- 
tion was efficiently carried out. 

We have thought it worth while to repeat these 
results of experiments made some years ago, as 
they appear to have been forgotten by marine 
engineers. Perhaps, as very similar results have 
since been prominently brought before the pro- 
fession, something may be done to test this point. 
Even thoughtful engineers are apt, in the hurry and 
stress of modern life, to take accepted canons for 
granted, and adopt them without inquiry ; Morin’s 
coefticients—even when admissible—Thurston’s ex- 
periments, and other established sources of informa- 
tion contained in text-books are not the only guides 
required in determining the surface needful for a 
bearing. The consideration of these matters has 
been thrust on designers of other classes of ma- 
chinery, such, for instance, as wood - working 
machines, dynamos, centrifugals, turbines, &ce. 
Oil pumps working at considerable pressure have 
been used, when the lubricant would not distribute 
itself in the ordinary way, to secure one of the 
needful points for a perfect running bearing, 
namely, a film of oil between the rubbing surfaces 
so as to afford the condition of fluid friction. Ball 
bearings are being used for higher powers than those 
for which they were formerly considered suitable, 
the improvements in the manufacture of hard steel 
balls of strictly uniform size making this possible. 
Balls up to 3 in. in diameter are now being produced 
specially for the purpose. The ingenious bearing 
designed by Mr. Parsons for his steam turbine, and 
by which he has made the use of that motor pos- 
sible, will also be remembered. 


JAPANESE INDUSTRIAL FINANCE. 

IN a recent issue of the Japan Weekly Mail there 
appears a long and interesting article on the finan- 
cial position of Japan since the war with China. 
Some time ago (ENGINEERING, May 14, 1897, page 
651) we gave an outline of the Japanese Budget for 
the current year, and a few details of some of the 
special expenditure bearing directly or indirectly 
on industry ; and as the article in the Mail give sde- 
tails of many of the most important proposals for 
the next few years, we will note a few of the points 
which we believe will interest our readers. 

The writer of the article remarks that after the 
country had emerged successfully from the war with 
China, the Government set before itself two 
objects as bases of national policy, namely, the 
expansion of armaments and the encouragement of 
enterprise, and he expresses the opinion that a con- 
siderable part of what is put down as extraordinary 
expenditure must really become permanent ; and, 
therefore, should have been put down as ordinary 
expenditure, and that being so, he shows that 
according to her present programme Japan is living 
somewhat beyond the limits of her visible income, 
although he admits that she can easily increase her 
income, which is, however, another question. We 
do not propose to discuss the general financial posi- 
tion of Japan, although that must not be lost sight 
of by all who have any interest in its commerce or 
industry ; we will confine our attention meantime to 
the undertakings which have been agreed to, and 
which we may presume will be carried out. 

As we have frequently pointed out, the Japanese, 
although they have the reputation of being im- 
patient and changeable, as a rule, go very deliber- 
ately about their work. The great developments 
which have taken place recently were only possible 
on account of the attention which had been paid to 
scientific and technical education; and notwith- 
standing the very complete arrangements which 
already exist in Japan for the training of those who 
are totake charge of industrial undertakings, it is felt 
that increased facilities must be given for that pur- 

e. The number of students to be sent abroad is to 

e increased, and the efficiency of the existing educa- 
tional institutions improved. A new university 
is to be established at Kyoto, and a sum of 729,355 
yen (73,0001.), spread over five years, has been set 
aside for the purpose. A further sum of 320,000 





yen, spread over eight years, has been voted for the 
establishment of an imperial library. For the lay- 


ing of lines of telegraph, cables, &c., and the con- 
struction of lighthouses the sum of 1,559,129 yen 
is to be spent. The cables are to be laid to the 
islands of Oki, Kunajiri, and Eturup, and light- 
houses, &c., are to be erected at Capes Kyogami, 
Jizo, Atoe, Muroto, and Shdéya, and new. or addi- 
tional telegraph lines are to be made in different 
parts of the country. The telephone system is to 
be extended during the next seven years at an ex- 
penditure of over 12,000,000 yen. The Tokaido 
Railway is to be doubled throughout its entire 
length, its stations extended, and its rolling stock 
increased at an estimated expenditure, spread over 
eight years, of 26,553,000 yen. The State Railways 
are to be extended by 649 miles at an estimated 
expenditure of 68,025,044 yen spread over 12 years, 
The railways provided for in the above are the 
Fukushima-Aomori line, to be finished in 1900; 
the Tsurugu-Toyama line, to be finished in 1898 ; 
the Huchioji-Nagoya line, to be finished in 1904; 
the Shinonoi-Shiojiri line, to be finished in 1899 ; the 
Yatsushiro-Kagoshima line, to be finished in 1902 ; 
and the Himeji-Sakai line, to be finished in 1904. 
In addition to these the sum of 18,837,180 yen is 
to be spent on railways in the Hokkaido (formerly 
called Yezo), the amount also to be spread over 
12 years. 

Owing to the enormous losses caused every year 
in Japan by inundations, the Government in 1887 
commenced an extensive scheme of riparian work, 
and the sum expended to the end of the year 
1896-7 was 7,334,904 yen. To carryout the complete 
scheme, which is expected to take till 1905 for its 
completion, the sum of 18,386,322 yen will be re- 
quired, and this has been included in the estimates, 
The amount allowed for the establishment of the 
proposed iron or steel manufactory is 4,095,793 yen 
spread over four years, but it will soon be found 
that this amount is not nearly sufficient. The 
allowance for the Paris Exhibition is very liberal, 
and should enable Japan to make a good show. 
For the current year it is 31,066 yen ; for 1898-9, 
124,478 yen ; for 1899-1900, 423,802 yen ; 1900-1, 
272,917 yen ; and 1901-2, 29,211 yen, being a total 
of 881,474 yen (88,2001.). 

With regard to aids and subsidies, it is almost 
impossible to determine the exact amount of the 
expenditure likely to be incurred within the next 
10 years, several of the sums now granted being 
subject to variation according to the progress of 
the enterprises on account of which they are given. 





For example, the general principle of the aid granted 
to the Formosa Railway Company corresponds 
with that adopted in the case of the Japan Railway 
Company, namely, a percentage on the paid-up 
capital for a term of years (12 for Formosa), and as 
the capital—12,000,000 yen—is called in only 
when needed for the building of the various sec- 
tions of the line, the liability of the Treasury be- 
comes uncertain. But, in truth, it is practically 
certain that the demands upon the Treasury under 
the heading of ‘‘ Aids and Subsidies” will in- 
crease, rather than diminish, as years go by. Very 
soon a grant of some 3$ million yen will have to 
be made to the Nippon Yusen Kaisha on account 
of its European and American services, and a grant 
at least of a million yen to the Toyo Kisen Kaisha. 
We may, therefore, conclude that in any sound 
estimate of future finance, the State’s total yearly 
payments on account of navigation and railways 
must be set down at seven million yen (700,000/.), 
approximately. 

As we have on previous occasions mentioned, 
considerable attention is being paid to harbour 
extension inJapan. The work is for the most part 
being carried out by the local authorities, and is 
being paid for by local rates, but the Central 
Government generally gives a very substantial 
subsidy. For the harbour at Otaru, which will not 
be completed till 1907, a sum of 2,188,618 yen, 
spread over 10 years, has been voted ; for that of 
Osaka, the sum of 4,680,000 yen, spread over 
10 years, commencing from 1897-8 ; for Nagasaki, 
800,000 yen, spread over six years, commencing 
from 1897-8 ; for Hakodate, 200,000 yen (20,0001. ), 
spread over four years, commencing from 1896-7. 
Turning now to the programme of expansion of 
national armaments, and taking the navy first, we 
find that, at the conclusion of the war with China, 
Japan possessed a fighting fleet of 43 serviceable 
vessels—independent of 26 torpedo-boats—-their 
aggregate displacement being 78,774 tons. Of 
these, 10—with an aggregate displacement of 
15,055 tons—had been captured from China, 





namely, an armour-clad turret-ship of 7335 tons, 
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two steel cruisers, six steel gunboats, and one 
wooden gunboat. Prior to the capture of the 
Chen-yuen (now called the Chin-yen) Japan did 
not possess a line-of-battle ship. Her fleet con- 
sisted entirely of comparatively small vessels. 
She had already determined, however, to acquire 
two first-class battleships, and orders for them had 
been placed. These vessels—the Fuji and the 
Yashima—are now completed, and will shortly 
arrive in Japan. Further, there were on the 
stocks two steel cruisers (2700 and 2800 tons), and 
a steel despatch vessel (1800 tons). It may be 
said, therefore, that her fleet consisted, or would 
very soon cansist, of 48 ships, having an aggre- 
gate displacement of 111,240 tons, and 26 torpedo- 
boats. In the scheme of expansion mapped out 
by the Government after the war, it was decided 
to make an addition of about 100 per cent. to the 
strength of the fleet. The increment was to com- 
prise the following principal vessels : 


4 line-of-battle ships of 15,140 tons each 
3 first-class cruisers of 9,200 ,, 
2 second-class 3 4,850 a 
3 third-class a 3,200 a 
3 torpedo gunboats of 1,200 mn 


besides a considerable number of torpedo-boats and 
torpedo-boat destroyers. It is calculated that in 
1906 the Japanese Navy will consist of 67 ships, 
with an aggregate displacement of 258,300 tons, 
11 torpedo catchers, and 115 torpedo-boats. The 
cost of carrying out this scheme was estimated at 
over 213 million yen, spread over in the following 
manner : 





Yen. 

1896-7 rk se ote ae 22,192,709 
1897-8 ye ee ee os 60,660, 965 
1898-9 ay <y. ae) oa 50,144, 834 
1899-1900 x a A 34,517,397 
1900-1 ‘eve ane ae 21,464,692 
1901-2 vy a ae zs 15,922,018 
1902-3 “ ve ae a 5,181,409 
1903-4 si ah ae nee 2,410,660 
1904-5 suk 3é bea a 533,928 
1905-6 Pe re a a 72,347 

213,100,959 


With regard to the army it is not possible to set 
down with accuracy the details as to actual and 
contemplated strength, the information required 
not being accessible to the general public. Speaking 
approximately, however, it may be said that at 
the close of the war, the army consisted of 
six divisions and the Imperial Guards, with a 
peace footing of 70,000 in round numbers, and a 
war footing of 268,000 (exclusive of the gendarmerie 
and the Yezo Militia). It was decided that this 
force should be increased in the same ratio as that 
adopted for the navy, namely, that it should be 
doubled. The programme fixed was to raise the 
number of divisions to 12, exclusive of the Guards, 
so that the peace footing should be 145,000 and the 
war footing 520,000. Moreover, even greater ex- 
pedition was planned than in the case of the navy, 
for the work of expansion was to be concluded in 
eight years, the total expenditure involved being 
79 million yen. We need not go into the details 
of this expenditure, covering as it did all the 
different departments of the army, and their equip- 
ments, &e. 

Summing up the expenditure to which the 
Japanese Government has pledged itself during the 
war, the writer of the article from which we have 
been quoting makes out a total of 190,054,063 yen 
for productive and 324,956,706 yen for unproduc- 
tive enterprises, besides 40,000,000 yen as grants 
for Formosan administration, making a grand total 
of 555,010,769 yen. To meet this he calculates 
that the following assets are available, namely : 


Yen. 
Chinese indemnity ... Js 261,000,000 
Public undertakings loan 135,000,000 
Railway loan ies tre 79,782,224 
Surplus revenue _... oes ia 44,000,000 
Extraordinary revenue till 1904 ... 18,000,000 
Total ae .. 537,782,224 


which shows a clear deficit of over 17 million yen 
of the available assets, and this must be met by 
increased taxation or an additional loan, if the 
complete programme which has been sketched be 
carried out. After all, considering the magnitude 
of the operations involved, the deficit is not very 
great, and there is little doubt that the Japanese 


will be allowed to carry on any works which 
cannot be justified from a financial point of view. 

In conclusion, it is interesting to compare the 
financial condition of Japan with that of some of 
the leading European countries: 
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Japan ot 2.30 | 2.95 | 0.71 0.93 10.46 
Great Britain 20.00 | 25.00 | 6.50 7.00 | 169.00 
Belgium 9.50 | 23.00 | 6.00 4.25 | 150.00 
Germany .. 7.50 | 13.50 | 4.90 4.85 | 126.00 
France 22.50 , 36.00 13.00 9.50 $23.00 











TRANS-EUROPEAN CANAL PROJECTS. 

GERMANY has already for a number of years 
paid the greatest attention to the question of 
canals, and immense sums have been spent— 
and, it must be added, well spent—upon the ex- 
tension and completion of German waterways. 
Austria has, from a variety of reasons, political 
complications and jealousy, financial considerations, 
&c., for some time lagged behind, but will no 
doubt soon make up for lost ground, and in Russia, 
too, canal plans of the greatest magnitude are being 
energetically advanced. One of the most im- 
portant waterways which can be constructed is 
a fully navigable canal between the two great rivers, 
the Danube and the Elbe, whereby the south- 
eastern and the north-western portions of the 
European Continent would obtain a connection, 
which would undoubtedly revolutionise, to a great 
extent, both their commerce and their shipping. 
The principal obstacle for the bringing about of 
this waterway is the Moravian-Bohemian border 
mountains, which do not rise to any great height, 
and are easily passed at a height of some 2000 ft. 
above the level of the sea. There are several 
plans for the realisation of the desire for 
this waterway, prominent amongst which is 
the one which proposes to use the River 
Moldavia as a link in the canal, and to build 
a new canal fer the remaining portion, the 
distance being about evenly divided between the 
canalised river and the canal proper, the length of 
each being respectively 153 and 140 miles. The 
canal branches off at Kornenburg, some 10 miles 
down the Danube in a north-western direction from 
Vienna, and rises through a combination of locks, 
extending over a distance of some 64 miles, to a 
height of over 1800 ft., from which height the canal 
again, through another set of locks extended over 
some 27 miles, works its way down into the valley of 
the Moldavia, actually joining this river at Budweis, 
one of the most important towns in Southern Bohe- 
mia. From there the Moldavia, duly canalised, 
continues the waterway past Prague to Melnik, where 
the Moldavia joins the Elbe. It has been pointed 
out with much force that the fact of the canal vir- 
tually touching the capitals of Austria and Bohemia 
is not only bound to benefit both the canals and the 
two cities in question, but that it should also to a 
marked degree facilitate the financing of the 
scheme. The aggregate length of this new water- 
way is, as mentioned, a little more than 290 miles, 
but its construction will in reality establish a 
continuous waterway of about eight times that 
length, the distance from the mouth of the Danube 
to that of the Elbe being no less than 2330 miles. 
And even this immense mileage is really about 
doubled through the very numerous auxiliary rivers 
and canals which are connected with the two great 
rivers. This makes a navigable total of over 4000 
miles, which is now divided into two separate net- 
works, the Danube with some 2780 miles, and 
the Elbe with about 1300 miles. Of the three 
auxiliary canals, which help so much to bring traffic 
to the main canal, the one from the Boéhmerwald 
and the Upper Moldavia is the most important, as 
it is the route for the vast supply of timber from 
that district. The following places are projected 
as likely places for transhipment : Stockerau, for 
the Austrian North-Western Railway ; Ziersdorf, 
for the Kaiser Franz Joseph Railway ; and Hor- 
schlag, on the canal referred to above, for the 
Linz-Budweiss Railway. 

The quantities of goods which it, according to 
most exhaustive investigation, is calculated may 


will be able to overcome it. The financial affairs| be forwarded by the canal, are, of course, very 


of the nation are being discussed by very keen | considerable. 


critics, and it is not likely that the Government 


The goods have been divided 
into two classes, firstly those coming from Rou- 








mania, Servia, Southern Russia, &c., and in- 
tended for North-Western Europe and vice versd, 
which are put at 490,000 tons ;. and, secondly, 
the more local traffic, which is estimated to exceed 
900,000 tons. In addition to these it is expected 
that the building of the canal would make profit- 
able the transport of such goods, as, on account 
of their weight, &., are now out of the question. 
This would bring the total quantity of goods in 
both directions up to 2,340,000 tons, which is onl. 
some 18 per cent. of theactual quantity of goods whic 
moves in both directions, and the traffic of to-day is 
undoubtedly considerably in excess of the figures just 
referred to. It is confidently anticipated that the 
canal dues and rates would be more than low 
enough, and this opinion is based upon existing 
tariffs, showing a difference of up to 67 per cent. in 
favour of the canal freight. This agrees with 
calculations made in Hungary, for instance, where 
the freight on natural and artificial waterway 
amounts respectively to one-third to one-fourth of 
the railway freight. The cost of this canal is esti- 
mated at 106 million gulden, of which it is pro- 
posed to find 75 millions by means of debentures and 
preference shares, whilst the balance should consist 
of shares subscribed by the State and the districts 
interested in the completion of the canal. A divi- 
dend of 6 per cent for the former and rather more 
than 2% per cent. for the latter is calculated. 

The project referred to above is, however, one of 
several, and the formation of the German-Austrian 
Union for internal shipping—which has only been 
in existence some eight or nine months—will no 
doubt very materially advance all projects in re- 
ference to extension of waterways in and between 
the twocountries. The union is having the rivers in 
question investigated, and at its last meeting was 
exhibited a normal ship’s model intended for that 
traffic. A comprehensive plan is the one pur- 

orting to connect Vienna - Prerau - Oderberg- 

rakow, with connections to the Oder and the 
Weichsel, and continuations through Galizia to 
Brody and Petrikoff, and connections with the 
Russian canals. Another proposes a Prerau-Par- 
dabitz canal, with a connection with the Elbe. A 
French syndicate is interested in the Danube-Oder 
canal ; its pla is based on the inclined plane 
system, to which some exception is taken, but the 
syndicate has offered to construct a piece on its 
system, as soon as it has secured the concession, 
at the same time as it is engaged in the com- 
pletion of another plan on the lock system. The 
cost of a canal from Vienna to Oderberg is 
calculated at 95 million gulden. The oldest 
German-Austrian canal project is a connection be- 
tween the Danube and the Rhine and Maine by 
means of the Ludwigs Canal, proceeding from the 
Maine at Bamberg, joining the Danube through the 
Altmiihe ; but this canal is not efficient, being too 
small. Either a new canal must be built or the 
Ludwig Canal must be enlarged, in addition to 
which the Maine would require canalising between 
Frankfort and Bamberg. There are also several 
plans to bring this about, the cost of a really ade- 
quate Danube-Maine connection being estimated at 
some 6,000,000. The Bavarian authorities do 
not appear to favourably view this plan, having 
refused a grant for the preliminary completion 
of the plans ; but since then private initiative has 
displayed much and active interest in the matter. 
A navigable waterway between the Danube and 
the Oder, or the Elbe, would reduce the present 
distance by vessel from Port Said to Stettin to 
just about half, and between Port Said and Ham- 
urg to somewhat less than half. Also Liibeck 
hopes to derive much benefit from a Danube-Elbe 
Canal through the new Elbe-Trave Canal, for the 
construction of which rather more than 1,000,0001. 
has been asked, and which is expected to be ready 
in 1899. The importance of the Elbe-Trave Canal 
will be still further enhanced when the ‘‘ Mittel- 
land” Canal—the great Rhine-Weser-Elbe water- 
way—becomes a reality, and considering the energy 
with which everything connected with canals is 
pushed ahead in Germany, that date may not be far 
distant. 








THE “YASHIMA.” 

During the past few weeks the steam and other 
trials of the Japanese battleship Yashima have 
been completed (with the exception of the gunnery 
trials which have yet to be made), and the results 
obtained show that this vessel is notably the 








fastest warship of her class, and that she possesses 
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much greater manceuvring power than any other 
armourclad. She has been built and armed by the 
firm of Sir W. G. Armstrong, Whitworth, and Co., 
and her engines have been constructed by Messrs. 
Humphrys, Tennant, and Co. 

She is 372 ft. long, 73 ft. 6in. broad, her dis- 
placement is 12,400 tons, and her draught of water 
is 26 ft. 3 in. Her boilers are of the single-ended 
cylindrical type. She has a belt of Harveyed 
armour 18 in. thick, reduced to 14 in. at its ex- 
tremities, and her citadel is protected by 4-in. 
armour. Her armament consists of four 12-in. 
guns, ten 6-in. guns, and a large number of small 
guns, and five torpedo tubes. The 12-in. guns are 
mounted in pairs immediately before and abaft the 
citadel, on barbettes which are protected by Har- 
veyed armour 14 in. thick. Six of the 6-in. guns 
are carried in casemates protected with nickel steel 
6 in. thick on the main deck, and the remaining four 
are carried on the upper deck. 

The first official trial was made off the mouth of 
the Tyne on July 13, with forced draught (1} in. of 
pressure), and was of four hours duration. The 
mean speed attained during the trial was 19.227 
knots, while the mean of four runs taken over the 
Admiralty measured mile gave 19.46 knots. The 
mean power developed during the four hours was 
that of 14,075 horses, and there was an abundance 
of steam. Subsequently natural-draught trials and 
trials with open stokeholds have been made. The 
vessel steamed for six hours with open stokeholds. 
The mean speed attained during this period was 
17.26 knots, while the mean of four runs over the 
measured mile gave 17.73 knots, and this speed 
was maintained over a considerable time, and 
might have been maintained over the whole six 
hours if it had been considered desirable to do so. 
As it was, the mean power developed during the 
six hours was that of 9570 horses. 

It should be observed that as the trials occurred 
during the strike of fitters, Messrs. Humphrys, 
Tennant, and Co, were deprived of many of their 
old hands, and had to depend to a considerable 
extent on comparatively inexperienced men. Had 
it not been for this, even better results would 
doubtless have been obtained. As might have been 
expected, however, the results were considered as 
highly satisfactory by the Japanese Commission, 
the speeds obtained in each case being practically a 
knot in excess of that required by the contract. 

But perhaps the most remarkable feature of this 
ships’ performance was the exceedingly small circle 
in which she turned. Her designer, Mr. Watts, 
has for many years attached very great importance 
to manceuvring in warships of all classes, and 
he has been most successful in developing this 
quality in the Yashima. 

Her lines are especially adapted for turning, all 
the after deadwood for a considerable length is cut 
away, and she has an exceptionally large balanced 
rudder. The resistful effect of the after deadwood 
to turning was demonstrated by Mr. Watts as far 
back as 1877, when making certain experiments for 
the Inflexible Committee with the Thunderer to 
ascertain the angle of heelin turning. He then took 
advantage of the opportunity to analyse and record 
exactly the motion of the vessel under the action of 
her rudder, and showed that the after deadwood 
offered more resistance to turning than any other 
part of the vessel. He at once advocated the re- 
moval of the deadwood from the ships in course of 
being designed at the Admiralty, but his pro- 
posal did not find much favour. He was, how- 
ever, subsequently allowed to introduce it in a 
modified form into the design of the Polyphemus. 
But it has recently been adopted only in the smaller 
vessels of the British Navy. All of the vessels 
built and building at Elswick from Mr Watts’ 
designs possess this feature. 

With her rudder hard over and both screws going 
ahead the Yashima can turn in a circle whose dia- 
meter is less than 1$ times her own length, and 
she can reverse her directioa when going at full 
speed, in about one minute. But with only 10 deg. 
of helm she can turn in a circle whose diameter is 
rather more than three times her own length and 
reverse her direction in 1 minute 26 seconds. 





THE WEATHER OF JULY, 1897. 

‘* A SPLENDID midsummer shone over England : 
skies so pure, suns so radiant as were then seen in 
long succession, seldom favour, even singly, our 
wave-girt land.” Apply Jane Eyre’s description 





to the British Islands generally, and a good ideal 





may be formed of the sunshine and heat during the 
week ending July 17, 1897, which had 69 per cent. of 
possible sunshine, ranging from 75 in north-west 
England to 64 in south Ireland. The entire month 
was dry, the rainfall very deficient in all parts 
except the extreme north, where it reached a normal 
amount. The average temperature was slightly 
above the normal. The mean pressure and tempe- 
rature of the atmosphere at extreme positions of 
these islands, to which the Isle of Man is central, 
were as follows : 











{ 
| 
. | Mean : 
: Mean Difference | Difference 
Positions. Pressure. | from Normal. | — from Normal. 
| in. | in. | deg deg. 
North ; 29.86 | above 0.03 | 55 above 1 
South ..| 30.05 | ,, 0.03 62 below 1 
West ..| 380.00 » a 61 above 3 
East ie 29.96 | » wn 60 nil 
Central 29.99 » Oa 60 above 1 





The distribution of rainfall in frequency and quan- 
tity may be roughly inferred from the following re- 
sults ; but rain varied greatly in different districts, 
and even at various stations in the same district : 





: ence 

Places. | Rainy Days. Amount. oe ea. 
| in. in. 
Sumburgh .| 14 2.49 more 0.13 
Scilly .. 8 0.43 less 2 04 
Valentia 14 | 2.35 » wes 
Yarmouth 8 | 0.29 » 269 











The daily general directions of the winds overthese 
islands give a resultant from N.W. by W., or from 
W. by N. taking their estimated strength into the 
computation, while the mean distribution of atmo- 
spherical pressure indicates W., which is the 
normal. The greatest pressure, 30.4 in., occurred 
on the 11th; the least, 29.1 in., on the 6th. 
Winds from the eastward prevailed on 9 days. 
The highest temperature, 88 deg., was reported at 
Southampton on the 16th ; the lowest, 35 deg., at 
Llandovery on the 8th. At Greenwich solar radia- 
tion attained 151 deg. on the 15th and 24th. Such 
is ‘‘summer’s scalding heat,’ when people are fain 
to wish ‘‘ All-conquering heat, oh! intermit thy 
wrath.” The mean temperature of the air at 8 A.M., 
Greenwich time, for the entire area of the British 
Islands at sea level, was on the 2nd 57.5 deg.; by 
the 7th it fell to 54 deg., by the 15th rose to 
63.5 deg., by the 22nd it was down to 58.5 deg., 
and rose by the 24th to 64.5 deg.; it then went 
down to 59 deg. by the 27th, the month ending at 
61 deg., warmer than the commencement by 7 deg. 
Thunderstorms occurred in south England on the 
19th, in south-east England on the 20th and 27th, 
in central England on the 21st, in England gene- 
rally on the 25th and 26th, in north Scotland on the 
24th, 26th, and 27th. On the 21st 1.66 in. of rain 
was measured at Oxford, 24th 1.06 in. at Valentia, 
but these fail to represent the heavy local rainfalls. 
On the 21st the north side of London experienced 
a heavy fall of rain and hail, due mostly to a 
thunderstorm between Stamford Hill and Finsbury 
Park. Sewers proved inefficient, so that local 
flooding occurred. On the 20th 4.30 to 6 P.M. at 
Stroud, Gloucestershire, 2.4 in. of rain fell during 
a thunderstorm. Excessive rains were very local, 
but within their areas much damage was done. 
Reckoning by the weather notations, fine bright 
days ranged between 12 in the east and 5 in the 
west ; overcast days between 17 in the west and 10 
in the east ; fog or mist was prevalent on six days 
in the south-west of England, on two in the Irish 
Sea. Aberdeen had 227 hours of sunshine, Par- 
sonstown 158, and London 227. The heat of 
summer appears to have sent up the death rate in 
the metropolis and the 33 large towns of England 
and Wales from 14 to 21 per 1000 per annum, a 
notable rise having become apparent in the deaths 
from diarrhoea. During the four weeks ending 
the 31st, the duration of bright sunshine, estimated 
in percentage of its possible amount, was for the 
United Kingdom 46, south England 55, east England 
and Channel Isles 53, central England 51, north- 
east and north-west England 48, south-west England 
and east Scotland 47, west Scotland 43, north Scot- 
land and north Ireland 36, south Ireland 35. 








THE IRON AND STEEL INSTITUTE. 

Tuts week the Iron and Steel Institute are hold- 
ing their annual summer meeting in Cardiff under 
the leadership of the President, Mr. Edward 


Tuesday, the 3rd inst., and closes to-day. A long 
and varied programme had been arranged by the 
local reception committee, of which Sir William 
Thomas Lewis is chairman and Mr. T. Hurry 
Riches honorary secretary. It was thought that 
after last year’s voyage to Spain the Institute 
would settle down again to a more prosaic descrip- 
tion of meeting for a time, but if that was the 
idea of the executive, it was bad policy to accept 
the invitation of Cardiff for the summer meeting, 
for Cardiff is a place that overflows with energy and 
hospitality. We have in a former issue made re- 
ference to the prospect in store for those members 
who were about to take part in the gathering, and 
we need only say that up to the time of writing our 
forecast has been more than fulfilled. 

The two sittings for the reading and discussion of 
papers were held in the handsome new building of 
the South Wales Institution of Engineers, which 
was given over entirely to the use of the Institute. 
There is a fine lecture theatre, the arrangement of 
which is well worthy of attention, the seats being 
extremely comfortable, and arranged so that every 
one has a good view of the chair, without the 
floor being run up at the absurdly steep angle 
it is in some lecture halls. Here the members were 
received on Tuesday by the Mayor of Cardiff, Mr. 
E. Beavan, and Sir William Thomas Lewis, together 
with other members of the reception committee. 
The Mayor made a speech, notable for the unstudied 
simplicity of its language, but the hearty ring of 
welcome about it was unmistakable. Sir W. T. 
Lewis having added a few words, and the President 
having briefly replied, other formal business was 
transacted, after which the meeting settled down 
to the reading and discussion of papers. 


Coat Surpprnc MACHINERY. 


The first paper taken was Mr. Thomas Wright- 
son’s contribution on ‘‘The Application of Travel- 
ling Belts to the Shipment of Coal.” This paper 
we shall print in full shortly, together with the 
illustrations. It described a mechanical arrange- 
ment for transporting coal from a railway truck to 
the hold of a vessel. The coal is brought in at a 
high level and discharged into a hopper, from 
whence it falls on to a travelling belt. From the 
first belt it is transferred to another, which is 
mounted on a jib which is made to turn through 
a limited are in a horizontal or approximately 
plane, and also is hinged so that it can be raised 
or lowered. The end of this jib is brought over 
the hatchway of the ship to be filled, but in order 
to deposit the coal gently in the hold, so that it 
may not be broken, there is a vertical traveller. 
This consists of a long rectangular trunk which is 
hinged to the end of the jib, and inside which travels 
a continuous belt. This latter has projecting from it 
at right angles trays, and as the belt travels these 
in passing down the trunk partition it off into 
sections. In this way the coal is lowered gently 
into the hold, and consequently very little small 
coal or dust is made. The arrangement was illus- 
trated by wall diagrams, and by a working model. 

The discussion was opened by Mr. Morrison, the 
manager of the Cramlington Coal Company, one of 
the machines described in the paper having been 
erected by Messrs. Head, Wrightson, and Co. in 
the Northumberland Dock on the Tyne, for this 
company. Mr. Morrison explained that in this 
example an old staithe had been adapted so that 
the arrangement was to some extent temporary, 
but it had nevertheless worked admirably, ex- 
ceeding the expectations formed of it. It -had 
been designed to ship 250 tons an hour, but it was 
found that the mechanical arrangements would 
allow of 400 tons an hour or more could be handled. 
More than this could be done so far as the machine 
was concerned, but the approaches were not suffi- 
ciently commodious to allow the railway wagons to 
come up quickly enough. It had been questioned 
whether the jib and vertical trunk could be easily 
arranged to take the coal into a ship, but they 
found no difficulty at all in entering the trunk in 
the hold. In working, the mechanism had given 
no trouble; the only thing that had been done 
from the first was replacing a few links. The 
great advantage that followed the use of the appa- 
ratus was that so little small coal or dust was made, 
a point which every coal shipper would appreciate, 
and he considered that the problem of shipping 
coal without breaking it was solved. 

Mr. Foster Brown had been much struck by the 
ingenuity of the model, but he did not think it 
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yuite different in character to the north-country 
coal. He would like to know what arrangement 
was made for trimming. 

Mr. A. T. Walker supported the view of the last 
speaker. The apparatus, he thought, would do 
very well for grain, but when large lumps of coal 
had to be dealt with he thought the driving belt 
and gear would get out of order. He thought it 
would not answer for the South Wales coal, which 
was more friable than north-country coal. He 
considered the Lewis and Hunter plan more suit- 
able. 

Mr. Foster Brown wished most emphatically to 
state that South Wales coal was not more friable 
than north-country coal. 

Mr. Jeremiah Head said the machine showed a 
great deal of thought and ingenuity, and he con- 
sidered it had a large futurebefore it. In regard to 
the difficulty of handling large lumps, that was a 
matter which a little alteration in the details would 
soon put right. The point he would criticise about 
the general plan, however, was the fact that the 
machinery was driven bya single engine. He con- 
sidered this afforded a most admirable means of in- 
troducing electric transmission, a number of staithes 
being driven from a central station. He thought 
that the travelling belt gave a good opportunity of 
hand picking being carried on. The chief point 
appeared to be the easy handling of the coal, and 
the speaker thought that few coalowners realised 
how much they lost by the small coal resulting 
from rough usage. Small coal was very much less 
than half the value of round coal, for if the latter 
was at about 8s. per ton, the former would not be 
worth more than 2s. or 3s. per ton, and therefore 
if Mr. Wrightson could introduce this machine; he 
would be conferring a national benefit and add- 
ing to the wealth of the country. 

Mr. T. Hurry Riches supported that which Mr. 
Walker said in regard to the difficulty in handling 
Welsh coal, the fracture of which was quite different 
to that of the northern coal, the latter being 
cubical in the way it broke. He thought, also, 
there would be a tendency of the Welsh coal to gain 
inthe trays. The capacity of the machine also was 
not great. In that district they would look on 250 
tons an hour asa very moderate result, for they 
were in the habit of getting two or three times that 
amount of coal on board in an hour. Whatever 
might be adopted ultimately, they would have to go 
faster than that. It was undoubtedly a most im- 
portant thing to prevent breakage, but in that port 
they wanted at times to get 700 or 800 tons on board 
a ship in an hour, and this speed would have to be 
combined with gentle handling. 

Mr. Price Williams would support Mr. Head’s 
remarks, and would draw attention to the Plim- 
soll machine, which was in use on the Great 
Northern Railway. This was the invention of the 
gentleman who had become famous by his efforts 
to render ships more seaworthy. It prevented the 
coal from falling, and saved a shilling a ton to the 
owners. The railway company had made an 
arrangement with Mr. Plimsoll to share the profit 
thus made, and his sixpence per ton was paid for 
40 years, and amounted to a very large sum of 
money. He thought this machine would handle 
600 tons an hour easily. Coalowners had no idea 
of the loss they sustained through breakage, and 
he hoped the machine would be a success. 

The President said that the last speaker was 
wrong in saying coalowners did not appreciate the 
loss through breakage in shipment of coal. Pur- 
chasers bound them to use the Lewis and Hunter, 
or some other non-breaking arrangement. One 
thing he trusted would come from this invention, 
that it would do away with the small railway 
trucks now used, and that they would see 20-ton 
trucks on the railways. They could now handle 
coal without breakage, and it was desirable that 
it should be carried more cheaply and easily, as it 
would be by large trucks. He suggested that Mr. 
Wrightson should turn his attention to unloading 
cargoes, especially iron ore, the same system being 
now followed as was originally carried out. 

Mr. Wrightson, in reply, said he ought to have 
mentioned that the belts travelled at a differential 
speed, the first being 40 ft., the second 60 ft., and 
the vertical belt 80 ft. a minute. In this way the 
coal was spread and there was no crowding. In 
regard to the capacity of the machine, it was de- 
signed for 250 tons, as that was the quantity 
laid down, but the tonnage handled could easily be 


increased, and he would be very glad to undertake | p 
to make one that would ship 800 tons or 1000; heated up to 500 deg. or 550 deg. Centigrade (930 





tons ; it was only a question of size and power. 
Reference had been made to the greater rate 
of shipment in Cardiff, but in the cases men- 
tioned two or three machines were used. He 
thought 500 tons an hour required three machines. 
The President said that 10,000 tons had been 
loaded in 24 hours with two machines. Mr. 
Wrightson would have no hesitation in designing a 
machine of his type for Welsh or any other coal. 
He might make the trunk larger, but that would 
be a matter of detail, and a gauge could be placed 
at the top to keep back any lumps too large to pass, 
supposing there were a danger from that source. 
He had already turned his attention to designing a 
machine for unloading, and had taken out a patent 
for that a short time previously. 

A vote of thanks to the authors was then passed. 


THe MANUFACTURE OF TIN PLATEs. 


A paper by Mr. G. B. Hammond, of Penarth, on 
‘*The Manufacture of Tin Plates,” was next read. 
This we shall print in full at a later date. In it the 
author gave certain historical details in connection 
with the subject, and described generally the 
manner in which tin plates are manufactured. 

Sir John Jones Jenkins in the discussion referred 
to the details which the author had given as to pre- 
paring these plates for despatch, but the difficulty 
experienced by tin plate makers was as to where 
they were to despatch the plates when made. The 
industry of making tin plates had, as the author 
had shown, grown to large proportions owing to the 
extended use to which they had been put, but un- 
fortunately for British makers the trade still seemed 
to be pursuing its march of progress from east to 
west. We had learnt the trade from the Saxons, 
and up to 1891 had kept it fairly intact. Now, 
however, our former customers in America were 
making for themselves. In South Wales the trade 
had been so prosperous that it might be those 
engaged in it had to some extent lost their heads, 
and had thought that no one could compete with 
them. The statistics in the paper showed, how- 
ever, that conditions might arise which would make 
it impossible for the British maker to hold his own, 
and the Dingley Bill might be looked on as the last 
nail in the coffin of the general export trade to 
the United States, excepting in those cases where 
there was a large rebate, as in the case where oil, 
fruits, and other things were sent to this country 
in cans made from British plates. It was of good 
augury, however, that the exports to other coun- 
tries were increasing in a very rapid ratio. To 
Germany alone our exports of tin plates had in- 
creased 133 per cent. last year ; but though this 
was encouraging, it did not make up for the loss of 
the American trade. The speaker, however, did 
not think there was need to despair, and if the 
foreign trade continued to grow in the manner 
it was to be hoped it would, be thought that by the 
end of eight years it might have again attained the 
dimensions of 1891. 

Mr. Hammond, in replying to the discussion, 
said he would be only too glad if he could answer 
the question Sir John Jenkins had put, and tell 
tin-plate makers where they should send their 
goods at a profit. He hoped, however, that the 
increasing demands for tin plates would make the 
trade again a prosperous one. 

This brought the sitting to a close, a paper by 
Mr. J. S. de Benneville, of Philadelphia, ‘‘On 
Passive Iron,” and another by Mr. E. D. Camp- 
bell, of Ann Arbour, Michigan, on ‘‘ The Diffusion 
of Iron Sulphides through Steel,” being taken as 
read. 

During the afternoon of Tuesday, excursions 
were made to the Bute Docks and the Cardiff 
Dowlais Works. On Wednesday morning three 
papers were read and discussed, namely, those of 
Professor H. Ponthiére, on the ‘‘ Thermochemical 
Study of the Refining of Iron;” of Mr. E. H. 
Saneter, of Wigan, on ‘‘ Carbon and Iron;” and 
of Mr. J. C. Henning, of New York, ‘‘ On a Pocket 
Recorder for Tests of Metals.” We shall deal with 
these matters and the subsequent proceedings in 
our next issue. 








NOTES. 
Gass COLOURING BY PENETRATION. 

Léon Liman proposes to colour glass not 
throughout the mass, nor in enamel fashion, but 
by what he calls penetration. A little silver salt is 
ut on the surface of the glass, which is then 











or 1000 deg. Fahr.). The excess of salt having 
been removed, the surface appears yellow, the 
colour penetrating to a depth of 0.17 millimetre 
when the baking has lasted for about five minutes. 
After an hour a layer of double that thickness 
would be coloured ; after 18 hours the colour would 
have penetrated through a glass plate 1.6 millimetres 
(5 in.)in thickness. In reflected light this yellow 
displays a beautiful greenish or bluish fluorescence. 
The intensity of the coloration depends, of course, 
upon the quantity of salt applied. But very minute 
quantities suffice. To transfer a lace pattern on 
glass, ¢.g., it is only necessary to dip the lace in a 
0.001 solution of silver nitrate and then into potas- 
sium sulphide. According to La Nature of July 17 
coloured monograms can easily be obtained in this 
way, and what is still more interesting, ordinary 
collodion negatives can be printed on glass in 
various colours. Silver and copper give a red ; gold 
and iron salts have also been used. When the 
baking is continued for a long period, the colouring 
matter is renewed from time to time, say every six 
hours. The observation has a scientific interest as 
well. The rate of penetration would probably de- 
pend upon the nature of the glass, and upon the 
atomic volume of the metal. 


THe Use or StraticaLty INDETERMINATE 
STRUCTURES. 

Fallacies proverbially die hard, but it is some- 
what late in the day for an American writer to 
attempt to prove in the last issue of the Zechno- 
logical Quarterly that statically indeterminate struc- 
tures are necessarily uneconomical and_ inferior 
to the more simple forms. The method followed 
by Mr. F. H. Cilley, the gentleman in question, is 
ingenious and remarkably simple, but is sadly 
lacking in completeness. His attempted proof 
depends on the obvious fact that with a given 
load distribution, a statically determinate frame- 
work can always be devised which, whilst included 
within the limits of a frame with superfluous bars, 
contains less metal with the same unit stresses on 
its members. This as it stands is a mere truism, 
since it is always possible to make the axes of the 
members coincide with the bars of the funicular 
polygon corresponding to the given loading, and 
there are then no racking strains to be withstood. 
Unfortunately, however, the matter is not quite so 
simple, or otherwise successful bridge design would 
be an easier matter than it is. Most bridges are 
built to carry a moving load, and this one fact quite 
destroys the conclusiveness of Mr. Cilley’s analysis. 
Thus if we take a continuous girder it is well known 
that for any given position of the load there are 
virtual hinges, and the metal in the chords at such 
points is quite unloaded, and hence superfluous, and 
thus for that particular loading a cantilever bridge 
could be constructed with hinges at the points of 
contrary flexure, which would be lighter than the 
continuous girder which it replaced. Unfortunately, 
however, as the load moves over the bridge these 
points of contrary flexure shift, and to meet the 
new conditions a series of new cantilever bridges 
corresponding to these new positions would be re- 
quired, or else the overturning moment resisted in 
some other way, which would necessitate a corre- 
sponding increase in the weight of metal needed. 
The problem thus becomes somewhat complicated, 
and has never, so far as we know, been worked out 
in its entirety. In the case of a stiffened suspension 
bridge, however, it is easy to show that for carrying 
a heavy rolling load the indeterminate form of 
stiffening girder is more economical of metal than 
the three-hinged form. Another common fallacy 
repeated by Mr. Cilley is that extremely accurate 
work is needed in erection if a frame with super- 
fluous bars is to be free from danger of over-strain- 
ing. As we have previously pointed out* in these 
columns, the range of stress, which within limits is 
the measure of the endurance of a structure, can be 
determined as accurately for statically indeter- 
minate trusses as for the other type. The type 
to be used in ordinary cases is accordingly purely a 
matter of judgment and convenience. In general 
the indeterminate form gives a_better-looking 
bridge, and is stiffer in the case of short spans 
where the live load is high compared with the dead. 
Strictly speaking, a plate girder is statically inde- 
terminate, and to obtain anything like a mathema- 
tically accurate estimate of the stresses in it would 
tax a wrangler, and, in fact, the task has never 
been attempted; nor is it necessary, as ex- 
perience shows that the approximations univer- 
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sally adopted are amply accurate for practical 
purposes. Again, cross-girders nowadays are 
practically always riveted firmly to the main 
trusses, though this tends to fix their ends, 
but experience has shown that in practice under 
heavy live loads such junctions are more satisfac- 
tory as to endurance than flexible ones. In re- 
gard to what may perhaps be called spans of 
intermediate length, the single intersection truss 
is probably superior to its rival, mainly owing 
to the greater section of its web members ren- 
dering them stiffer as columns than the bars of 
a double or triple intersection system carrying 
the same load. In certain cases, however, the 
joints become difficult to deal with when the sizes 
of the individual members become excessive, and 
here the double system has advantages. For very 
large spans the suspension bridge is the only one 
to be considered, and here the statically indeter- 
minate form has enormous advantages over its 
rival. 
Nores oN ELEctROLYTIC Coprer. 

The electrolytic copper industry is still expanding 
in a most noteworthy manner. In 1891 there were 
only two electrolytic refineries in operation in the 
States—the Balback Refinery at Newark, started in 
1881, and the refinery at Baltimore, started in 
1887. To-day there are 11 of these refineries in 
operation in the States, some of them, as, for in- 
stance, that at the Anaconda mine, of enormous 
size and output, and all the copper now produced 
in the States, with the exception of the ‘‘ Lake 
copper,” is subjected to the electrolytic refining 
process. On this side of the Atlantic there are 
some 19 refineries, distributed as follows : Germany 
8, France 7, England 4; but with the exception of 
Messrs. Bolton and Sons’ refinery at Froghall, Staf- 
fordshire, they are small in size, and their aggre- 
gate production has been estimated at 20,000 to 
25,000 tons. The development of the industry in 
Europe has been much checked by the progress of 
the industry in the States, for America possesses 
almost a monopoly of the ores which produce a 
crude copper especially rich in gold and silver. 
British Columbia has, however, come to the rescue 
of the English refiners, and a cargo of copper 
matte, valued at 104/. per ton, owing to its rich 
contents of the precious metals, has been sent 
to this country. This is the first cargo shipped 


from British Columbia, and the success of the 
venture may lead to most important results. The 
amount of electrolytic copper now produced 


annually in the American refineries is believed to 
reach the astounding total of 100,000 tons, or 
300 tons per day. Those who have watched the 
imperceptibly slow transfer of copper from the 
anode to the cathode when an electric current passes 
between them through an electrolyte of copper 
sulphate solution, will realise the significance of 
this amount. The deposition of pure copper 
occurs atom by atom. How many atoms are there 
in 300 tons of electrolytic copper, and how long 
did each atom require to pass from anode to 
cathode? These are questions for a calculating 
machine, or a rainy day. The rapid expansion of 
the industry in the States is due to two causes. 
In the first place, the demand for a pure copper 
for electric construction work is increasing, espe- 
cially in Europe. The following figures, giving the 
total consumption of copper in metric tons in the 
leading European countries, prove this; and the 
great advance shown in the returns for 1896 is 
expected to be more than maintained when those 
for the present year are completed. This advance 
is ascribed to the boom in electric traction and 
electro-chemical industries. 





} 1893. 1894. | 1895. . 1896. 
United Kingdom | 96,615 | 90,069 91,084 115,537 
Germany 60,513 | 62,955 70,349 | 85,371 
France > 33,886 | 31,837 | 40,323 49,007 


The value of the recovered ‘‘ impurities” of the 
copper—the gold and the silver—is the second 
cause that has led to the great success of the in- 
dustry in America. These impurities pass into 
the vat mud, and are recovered by a simple and 
comparatively inexpensive chemical treatment. 
This mud has the following composition : Copper, 
15 to 30 per cent. ; silver, 45 to 50 per cent. ; 
arsenic, antimony, bismuth, titanium, lead, 20 to 25 
per cent. ; gold, under 1 per cent. At the Anaconda 
refinery, where 110 tons of refined copper are pro- 


of gold were recovered from this mud during the 
year ending June 30, 1896; and the aggregate 
value of these ‘‘ impurities ” of the raw copper was 
730,0001. The capital of the Anaconda Company 
is 6,250,000. ; the proceeds of the sale of these im- 
purities would thus more than cover the 10 per 
cent. dividend which was distributed for the year 
1896. With these facts before us, it is not sur- 
prising that the industry is extending to new dis- 
tricts. The Osaka Electrolytic Refining Company 
of Japan, a recently floated undertaking, has paid 
a 12 per cent. dividend as the result of its first 
year’s working. Another electrolytic refinery has 
been started at Sméinogorsk, near Tomsk, but no 
details of the financial results of the first year’s 
operations are yet to hand. 


AMERICAN COMPETITION IN JAPAN. 


We have on more than one occasion recently 
referred to the increasing competition in Japan 
from American manufacturers, and it has now 
become severe enough to cause remarks from our 
consuls in the Far East. In his last official report, 
the British Consul in Tokio says that, owing to the 
financial depression in America, that country has 
made its appearance in Japan as a serious com- 
petitor with Europe in the supply of machinery, 
rails, nails, and pig iron. The dulness of trade at 
home caused manufacturers to seek an outlet for 
their goods abroad, and a bid has been made for 
the Japanmarket. It has been stated that American 
nails sold largely in Japan about the end of the 
year, were quoted at 50 per cent. below prices 
current in the United States, and altogether defied 
the competition of the German makers who hitherto 
had held the trade. In the iron trade the principal 
feature was the competition of American rails, of 
which 30,000 tons were sold at lower prices than 
British makers were willing to accept. The consul 
thinks that there appears to be a probability that 
American locomotive builders will secure a 
greater number of orders during the coming 
year, and this he believes to be mainly due to 
the fact that British makers are not always able 
to supply Japan’s requirements within the 
time specified. If British makers were able to 
supply them fast enough, it is practically certain 
that orders which have been given to America 
would have gone to Great Britain. Owing to the 
exertions of representatives of British firms in 
Japan, the list of approved British locomotive 
makers to the Government has been increased from 
six to nine, but even that does not appear to enable 
Great Britain to compete with the United States in 
time of delivery. The consul suggests that if 
British makers are not really so full of work as is 
reported in Japan, and are in a position to effect 
quick deliveries, they should lose no time in pub- 
lishing the fact, as the great extension now being 
made in the railway system of Japan will create a 
demand for a large number of locomotives within 
a comparatively short space of time. A hint that 
might be useful to British manufacturers is that in 
sending catalogues out to Japan, the approximate 
prices of goods should invariably be given. With- 
out prices catalogues are so much waste paper. 
Government officials, in making up specifications, 
are bound to give some approximate prices in 
order to obtain a vote for the amount, and unless 
prices are specified, time is lost in communi- 
cating home on the subject. Doubts are expressed 
as to the permanence of American competition 
in machinery, rails, nails, and pig iron. It is cer- 
tain that the prices realised have, in many cases, 
been under cost, but it must be remembered that 
the American manufacturers have had to contend 
against the strong prejudice which exists in favour 
of European and especially British goods. This 
they have endeavoured to break down by sheer 
force of cheapness, and some of their prices have 
been reduced far below what was necessary to effect 
the purpose. The consul remarks that several 
points in the new competition are worthy of con- 
sideration. There is the remarkable co-operation 
of the railway and steamship companies which assist 
makers by liberal rebates, recouping themselves out 
of the high charges of the home market, and by faci- 
lities similar to those enjoyed by Germans, but 
which are not obtainable in England. It is possible 
for an American manufacturer in almost any city in 
the United States to obtain a through rate of freight 
and bill of lading. In this way matters are much 
simplified, as there is only one ascertained charge 
to consider ; whereas in purchasing goods in Eng- 


dues, sundry charges, besides steamer freight. 
This is a valuable privilege, but in addition such 
low rates are quoted for large quantities that goods 
are actually conveyed two-thirds of the way across 
the Continent, and thence to Japan by steamer, for 
less money than by sea route from Liverpool or 
Glasgow. American makers have also, as a rule, 
adopted the practice of quoting for their goods 
‘**packed f.o.b. New York,” whereas the British 
prices are almost always subject to the addition of 
packing charges, which can rarely be estimated as 
closely as competition demands, and are conse- 
quently very unsatisfactory as far as the buyer is 
concerned. 


DRAINAGE AT Ret¥rorD.—A meeting of the Retford 
Town Council was held last Friday. A committee ap- 
pointed to consider the drainage of the town submitted 
a report prepared upon the subject by the engineer, Mr. 
J.C. Melliss. The report entered into details of a scheme 
of drainage which was estimated to cost 38,854/ , or, in- 
cluding Ordsall, about 40,0002, It was explained that 
this outlay would involve an ‘addition of 1s. 9d. in the 
pound i annum to the local rates. The report was 
adopted. 





Leeps Tramways.—An electric tramway from Kirk- 
stall Abbey to Roundhay Park was inaugurated on 
Thursday by the Lord Mayor of Leeds (Sir J. Kitson, 
Bart., M.P.) The trial trips passed off satisfactorily. 
The Lord Mayor afterwards entertained a party at 
luncheon at the Town Hall. Mr. Hannam, chairman of 
the Highways Committee of the Leeds City Council, 
stated that since August, 1896, the committee had relaid 
174 miles of permanent way ; it had also laid 44 miles of 
extensions. At the present time they had about 1000 men 
at work on other branches relaying and bonding the rails, 
with a view to electrical extensions in the future. When 
these extensions were completed, the tram service of 
Leeds would be second to none in the kingdom. He 
believed that in three or four years Leeds would have 
70 miles of tram line. The number of persons carried 
over the Leeds tramways in the financial year 1896-7 was 
in round figures, 14,000,000. The receipts from traffic 
in 1896-7 exceeded the collections in 1893-4 by 20,000/. 
He extended the comparison to 1893-4, as that was the 
last year of the original Leeds Tramway Company. The 
——— in 1896-7 exceeded the net receipts in 1893-4 
by 14,0007. 





COLLISION AT BuURNLEY.—The Burnley Station of the 
Lancashire and Yorkshire Railway was the scene of a 
collision between a passenger train and a light engine in 
the early hours of April 20 last, and the Board of Trade 
report on it has now been issued. This station is a 
through one, with cabins north and south of it, between 
which absolute block is worked. Intermediate between 
these cabins is another box from which points giving 
access to some extensive sidings are worked. At the 
time of the accident this was not a block cabin; but the 
levers were controlled by release levers in the north and 
south cabins. On the morning in question an up-goods 
train was sent from the north cabin to the south, and it 
stopped at the intermediate cabin to do some shunting. 
After it had left the north cabin a light engine came u 
on the same road, and the north signalman arranged with 
the south man _ to send it through the section as a ‘‘ bank 
engine” behind the Seg: signals to that effect were duly 
exchanged, and the light engine went forward and came 
to a stand near the tail of the goods train, just outside 
the south home signal, which, owing to the shunting 
operations, had been replaced to danger. Here it was 
out of sight of the south signalman. On the completion 
of the shunting the goods train went on, but the driver 
of the light engine waited outside the home signal expect- 
ing it to be lowered for him. On the arrival of the goods 
at the south cabin the signalman there gave ‘‘ Line clear” 
to the north, having quite forgotten that he had pre- 
viously accepted a ‘‘bank engine,” and the north 
signalman at once gave him a passenger train on. When 
too late, however, to stop the passenger, the north signal- 
man remembered that he wet ype received ‘‘clear” for 
the light engine. In the meantime, the south home 
signal was pulled off for the passenger train, and the 
driver of the light engine, taking it for him, began to move 
forward, but had only got a few yards when the passenger 
train ran into him. The driver of this train could not 
see the engine till close upon it, and he was running with 
all signals off. His speed was not very high, as he had to 
stop at the station; but the light engine was driven 
forward and considerably damaged, while the train 
engine also was knocked about. No carriages left the 
rails, but the leading-coach was buffer-locked with the 
tender. Both drivers were considerably hurt, and the 
fireman of the light engine sustained serious injuries ; 
three passengers also complained of being shaken. 
Colonel Addison considers that the accident was prim- 
—y due to the forgetfulness of the south signalman, and 
at the same time he censures both signalmen for sending 
the engine forward as a “‘bank engine” when no such 
assistance was actually required. He also regrets that 
the driver of this engine did not ascertain more definitely 
what he had to do before leaving the north cabin, for as 
‘*bank engine” he should have the south home 
signal at danger, and not waited for its being lowered 
for him. As it had been decided prior to the accident to 
make the intermediate cabin a block cabin, the Inspecting 
Officer did not consider it necessary to comment on the 
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INDUSTRIAL NOTES. 


Tux Compensation for Injuries Bill has run the 
cauntlet of both Houses of Parliament, and ere these 
Notes appear it will have become an Act. The changes 
from the original Bill have not been great or serious, 
but the date of its coming into operation is deferred 
from March to July, 1898. This will give time to 

repare plans for insurance or other provision for 
meeting the charges under the Act. Jhatever dif- 
ferences may exist as to the scope and character of 
the measure, there can be little doubt as to its object 
and intention. It is a new departure in legislation, 
and an important one ; it is a declaration that persons 
injured while following their employment deserve to 
be cared for by those in whose employment they are. 
It is quite different from the Employers’ Liability Act, 
which still remains in force, inasmuch as the latter 
only applies in case of negligence, whereas in the 
Compensation Act the fact of injury alone is con- 
sidered, whether with or without negligence. It 
cannot stop where it is. The principle having been 
admitted, it will extend to all trades without excep- 
tion, as a matter of public policy. Nor will employers 
in the long run be injured by such extension, for the 
principle of insurance will be adopted and applied to 
meet all cases. Many large employers feel this, and 
do not complain of it. Compensation for injuries will 
be regarded as one of the inevitable risks of trade— 
like fire, bad debts, and the like—and provision will be 
made to meet the liabilities. The first anxiety may be 
as to the interpretation of the provisions of the Act 
by courts of law in cases where doubts arise. Mine- 
owners will be hit the hardest, for accidents in mines are 
not only very numerous, but constant. The numbers 
do not vary very much from year to year, but the pro- 
portion of cases to persons employed, or to the weight of 
minerals raised, has decreased nearly every decade 
since 1850. The social effects of the legislation thus in- 
augurated will be great ; for the underlying principle 
is capable of large extension. The wonder is that 
such an Act could be passed with so little friction, 
and with such a small show of opposition. 





The actual change in connection with the engineer- 
ing dispute up to the beginning of the current week was 
not great. Some new notices had been posted by the 
federated employers, but, on the other hand, some 
fresh firms had conceded the eight hours. In neither 
case did the action of employers much affect the 
situation. The season of the year, and other outside 
circumstances, have had, perhaps, as much todo with 
the apparent hesitancy, as any misgiving on either side 
as to the final result. The total sum distributed as 
strike pay by the engineers at the close of last week 
was 16,0002., or about 2000/. more than in the week 
previous. But that sum does not represent a very 
large proportion of the men as being thrown idle, 
only about perhaps some 12,000 men out of a total of 
92,000. But by the close of this week there will be 
a much larger number, as the Nottingham firms, or 
some of them, will come in, and some in the Oldham 
and other districts. It is estimated that some 6000 
engaged in the cycle industry will have joined in the 
movement by the 7th inst. At Leeds all the engi- 
neering works were closed this week, with what result 
on Monday next remains to be seen. The whole of 
the engineering industries, that is to say, all branches 
not really involved in the struggle, are no doubt in 
sympathy with the men, and so also are most of the 
other trades. They regard this struggle as the real 
initial movement for a general eight-hours day, the 
result of which will determine almost for all time 
whether eight hours shall be recognised as the normal 
working day. Hence the readiness with which sup- 
port begins to flow in, not only from British unions 
but from other unions in other countries, and in the 
colonies. The great meetings held in London and in 
the provinces have been most enthusiastic, and at one 
of them, at Hartlepool, one of the chief speakers de- 
clared that in a fortnight the battle would be won. 
It is stated that in Leeds, and in some other districts 
where the lock-out has been put in force, the men 
will only return to work on the eight-hours system. 
This will make the movement a national one in all 
respects, 





In the Lancashire districts the engineering and 
kindred trades are in pretty much the same condition 
as of late, most of them, if not, indeed, all of them, 
being full of work, except in places where the men are 
locked out. In the places also where the lock-out is 
in partial operation, those that remain at work are 
fully and busily employed. There have been some 
two or three additional firms in the Manchester and 
Salford district who have posted lock - out notices, 
but the action is not universal or even general as yet. 
It is reported, however, that a considerable weight of 
hew work is being lost to the district, important orders 
being, it is said, placed abroad. The report that the 
Oldham employers would post notices led to a good 
deal of speculation, as it would greatly increase the 
number of men involved in the agate. The total 





number on strike and lock-out in the Manchester dis- 
trict belonging to the Amalgamated Society of Engi- 
neers was 2090 at the close of last week, but there 
was also a number of men in other unions affected in 
a similar way. The intervention of the holidays 
leaves the matter generally: very much as it was be- 
fore, nor can any just estimate be made as to what 
will really take place in Lancashire, as a whole, until 
after the close of the present week. The iron trades 
have been quiet, very little doing, except such sup- 
in small quantities as are required by consumers 
or immediate purposes. The same is true as regards 
finished iron and in the steel trades generally. The 
whole situation for the present hangs, as it were, 
upon what will be done with respect to the engineer- 
ing dispute, as to which there are differences of 
opinion. 





The dispute in the edge-tool trade in Sheffield has 
not been definitely settled, but it is thought that it 
will not be of long duration. The trade is busy, the 
men are well organised, the employers are pressed 
with orders, and it is possible that concessions will be 
made to the men and work resumed. During the cur- 
rent week there has been not only the usual holiday, 
but the political contest, in which all Sheffield takes 
an interest, especially as by many it is regarded as a 
contest of wider significance than a mere political 
fight, has diverted attention from business. Meanwhile 
the edge-tool makers are actively engaged in pressing 
their demands, and the other Sheffield trades are gene- 
rally supporting them, as every union feels an interest 
in the success of the others whenever wages are in 
dispute. 





The condition of trade in the Wolverhampton dis- 
trict does not indicate any serious decline; on the 
contrary, in spite of the great engineering dispute and 
other matters, the demand both for raw and finished 
material continues in a healthy condition generally, 
with, in fact, only afew exceptions. The accountants’ 
report also confirms the statement, for the average 
selling price of material by the 12 selected firms is 
shown to have advanced sufficiently to give an ad- 
vance of 24 per cent. to puddlers, middlemen, and 
furnacemen on the present rates of wages, with a pro- 
portional advance to other men employed. The advance 
in prices is not large, but it will strengthen the hands 
of the makers against the attempts of agents, brokers, 
and others to bear down values. Indeed, up to the 
present time prices have been fairly firm, and mer- 
chants are negotiating for future supplies on the basis 
of present prices. The heavy contracts for Govern- 
ment dockyards have given a fillip to the demand for 
best quality bars, plates, and structural iron. The 
leading firms have a good volume of orders on their 
books for marked iron. The men at the Round Oak 
Works have been busily engaged upon Admiralty 
orders, including the forging of a gigantic cable for a 
battleship, the links of which are 3 cwt. each; the 
total, when completed, will weigh 25 tons. Merchant 
iron is in good request, and makers of common bars 
report steady bookings. The recent reduction in rail- 
way rates has benefited the district, especially as 
regards Liverpool and other ports in that direction. 
The result, on the whole, is that shipping agents are 
giving orders with more freedom. There has been a 
little more activity in the sheet trade, but prices 
remain weak. The engineering and kindred trades 
have suffered but little in respect of the short time 
movement. Most branches are busy, including the 
ironfounders, the bridge and girder constructors, and 
boilermakers. The hardware branches also continue 
fairly busy, both in the light and heavy departments, 
No serious labour dispute overshadows the district, 
except that in the nail trade matters have not alto- 
gether settled down. The steel trade is fairly active, 
quotations remaining tolerably firm. Altogether the 
state of trade is by no means discouraging, and pro- 
bably, when the present holidays are over, there will 
be a steady run of work all through the autumn, 
unless the engineering dispute develops new features 
to depress it. 





In the Birmingham district the engineering dispute 
has had but little effect up to the present time. The 
iron market was even more firm, consequently upon 
the advance of 24 per cent. in the ironworkers’ wages 
at the close of last week. The finished iron makers 
sought to obtain an equivalent advance in prices, but 
merchants resisted, and — remained as they were. 
The stocks are low, and producers are mostly well 
combined for all purposes. Although the actual 
business put through was not large, yet there were 
instances where consumers sought to place orders for 
future deliveries. The engineering and kindred in- 
dustries continue to be fairly busy in most cases, and 
all the chief trades using iron, steel, and other metals 
are well employed. No serious labour disputes exist, 
but some anxiety is felt lest the short time movement 
should extend to Birmingham. 


The Gas Workers. and General Labourers’ Union 








states that the members of the union affected by the 
engineers’ strike and lock-out are paid according to the 
weekly scale set forth in the rules, and will be paid so 
long as the strike lasts. This refers tothe labourers in 
engineers’ shops where the dispute exists. 





The Sailors and Firemens’ Union have a dispute at 
Cardiff, and the Hull shipowners are threatened with 
a strike unless the Hull men are withdrawn from 
Cardiff. As the season becomes prosperous for cargo 
purposes a general movement for an advance in the 
pay of seamen is said to be contemplated. 





The Swedish Seamen’s Union recently ordered a 
strike for a minimum wage of 50 kroner per month, 
and for a 10 hours’ working day, with extra pay for 
overtime. The strike commenced last week at Stock- 
holm, and the men express themselves to be well 
satisfied that they will be successful. There seems to 
be a more general movement for better wages for sea- 
men in the various ports on the Continent, either in 
concert with the British seamen or on local lines, 
according to circumstances. The union has been pull- 
ing itself together recently for further efforts, but it is 
very weak compared with what it was five years ago. 





The first report of the Board of Trade of proceedings 
under the Conciliation (Trade Disputes) Act, 1896, is 
not very ee but on the other hand, it is not 
discouraging. The duty cast upon the Board of Trade 
by the Act of 1896 was two-fold: (1) To encourage 
and extend the work of conciliation boards ; and (2) 
to effect the settlement, under certain conditions, of 
actual disputes between employers and workmen. The 
report states that the action of the board has been 
more important under the second head, and it proceeds 
to give particulars of its work. In all action had been 
taken or invited in 35 cases, in four of which the 
Board took action without formal invitation, and in 
31 cases action was invited as follows: Applications 
from both parties in six instances; from employers 
alone in nine instances ; from workmen in 16 instances. 
In 26 cases there was an actual suspension of work ; 
in nine cases the matters were dealt with without cessa- 
tion of work. The trades affected were as follow: In 
the building trades, seven disputes ; in the engineering 
industries, 12 disputes ; in mining and quarrying, four 
disputes ; in the textile trades, seven disputes ; in the 
transport trades, four disputes ; and one in the printing 
trades ; total, 35 disputes. Of the total the Board re- 
fused to entertain seven ; 14 were settled by concilia- 
tion; five by arbitration; total, 19 disputes. Four 
were settled by negotiation between the parties, and one 
was left pending at the date of the report. Details are 
then given as to the modes of dealing with the matters 
in dispute, and the sections of the Act under which 
action was taken. The modes were by inquiry, by 
negotiation, = appointment of conciliator, and by 
arbitration. These details need not be further par- 
ticularised. In four cases no settlement could be 
effected, viz., in the Penrhyn quarrymen’s dispute ; in 
the building dispute at Newcastle as to demarcation of 
work; in the Norwich boot and shoe strikes, and in the 
case of painters at Middlesbrough. It is early yet to 
judge as to the value of the Act, but the first year’s 
working has not quite realised the expectations of the 
promoters of the Act. Still it is a start ; the Board 
of Trade may be able to do better in the present year, 
and in future years. 





The Jronworkers’ Journal for August reports the 
result of the last ascertainment under the sliding 
scale, which left the wages the same as before, the 
average selling price being a little below what it had 

reviously been. At the half-yearly meeting of the 
North of England Conciliation and Arbitration Board, 
the accounts were —— and adopted, after which 
the presentation of a handsome service of plate was 
made to the President, Mr. Whitwell, first elected in 
1875, Mr. E. Trow, the operatives’ secretary, being 
elected in 1876. The proceedings on the occasion 
gave evidence of the excellent work of the board. 
Questions continually crop up in which claims are 
made and discussed, and then settled, which might 
have eventuated in a strike. One such came before 
the last meeting, where the men claimed to be paid for 
scrap; but the decision was that only the finished 
material was paid for, and the matter ended. Another 
case was a change in the mode of working by a firm, 
and a committee was appointed to consider the result 
as to wages, &c. 





The report of the Boot and Shoe Operatives’ Union 
states that short time was very general last month, 
in some cases ranging only from 16 to 30 hours per 
week. Reference is made to the speed of some Ameri- 
can methods, by which a pair of boots “can be cut, 
made up, and finished in 12} minutes,” a truly wonder- 
ful speed in boot and shoe making. The Norwich 
strike continues. The efforts to bring about a settle- 
ment have failed. The council of the union declare 
that they will insist upon a minimum wage from 
January 1 next. Another suggestion for concilia- 
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tion by the Labour Department is refused, as it 
would bind the men to accept an award before they 
knew its terms. The minimum wage question has 
also cropped up at Leicester, and the case was referred 
to Sir Courtenay Boyle, so as to obtain his ruling as to 
certain expressions in the agreement. The expendi- 
ture in disputes of late has been heavy. 





Preparations are being made for the forthcoming 
Trades’ Union Congress under some difficulties, for 
Mr. Sam. Woods, M.P., is ill, his ill-health having 
continued for some time; but the initial proceedings 
cannot be delayed, as a month hence the delegates 
will meet in Birmingham, where the second Congress 
was held in 1869. The various unions have nearly 
completed the election of delegates, all the larger 
unions having done so by a full ballot of the whole of 
the members. Formerly they were mostly elected by 
the executives of the several societies ; but the Con- 
gress is now regarded so much as a national gathering 
that a more popular form of election is resorted to. 
The larger unions will have a full proportion of dele- 
gates in most cases. The subjects to be discussed will 
probably be less of a socialistic character than at some 
of the recent congresses, for the larger unions have 
exerted their influence, and brought to bear the power 
of numbers and of material resources in the shape of 
contributions. But if the proceedings will be less 
socialistic they will be more practical, for they will 
have regard to legislative measures within the grasp 
of Parliament, really attainable within a reasonable 
time. 





The vacancy caused by the death of Mr. Mundella 
has led to the adoption of a labour candidate directly 
associated with the railway servants, the editor of 
their organ. He has the support of the ‘‘ party” in 
the division, as well as of the bulk of the workmen. 
The Trades Council, strangely enough, passed a 
resolution giving to each delegate the right of exercis- 
ing his own judgment in the matter. Not a wise 
resolution, for each possessed that right, and it 
implied that he did not. But the real meaning was 
that some regarded Mr. Maddison as not being so 
advanced as one of the Independent Labour Party 
would be. We have nothing to do with the matter in 
these Notes as a political fight, but from the labour 
point of view it seems strange that neither Sheffield 
nor Birmingham, where the working-class voters are 
very strong, has ever sent a labour candidate to Par- 
liament. The strength of the working class vote will 
now be tested, plus the votes of the political party to 
which the candidate is pledged, with what result will 
be seen in a few days. 

The masons of Edinburgh have resolved not to 
resume work after the res a until the eight-hours’ 
day is conceded. The building trades are very busy 
in the city and district, and the men believe that their 
movement will be successful. 





It is reported that the men have completed their 
evidence before the arbitrator in connection with the 
North-Eastern Railway Company ; now the officials of 
the company will be heard. Lord James of Hereford 
has listened with great patience to the case of the 
men, and they have made the best of it. 





The great coal strike in America has gone on without 
serious disturbance, although some was feared. Now 
it seems that the coalowners have served notices of 
ejectment upon the families of those living in habita- 
tions provided for them by the employers. The men 
thereupon threatened to resist ejectment. It is feared 
that conflicts will occur if the notices are enforced, or 
attempted to be enforced. Such action has always 
onal ill-feeling in this country, The cottages 
are required to house the non-union men who have 
sone in, for it seems that the union men have been 
ard in the contest. But if the present holders 
maintain their possession the danger will not be 
averted, as the two parties will be a perpetual menace 
one to the other until the whole matter is ended one 
way or another. 


LAUNCHES AND TRIAL TRIPS. 

Tuk torpedo destroyer Bat, built and engined by 
Palmer’s Shipbuilding Company at Jarrow, has recently 
completed her trials. On her official 30-knot coal _con- 
sumption trial the mean speed was 30.165 knots, and the 
mean of three hours’ continuous steaming was 30.229 knots. 
The vessel carried the contract load of 35 tons, and, the 
coal consumption being within the limit allowed, no extra 
weight had to be carried on the final official trial. On the 
latter the mean of the six runs on the mile was 30.369 
knots, and the mean of the three hours’ continuous steam- 
ing was 30.129 knots. On one pair of runs with and 
against tide the mean was 30.9 knots. The vessel is re- 
ported to have made the speed easily, steam blowing off a 
great part of the time. On the trials the Admiralty was 
represented by Messrs. Welch and Harding. Mr. J. W. 
Reed was in charge on behalf of the contractors. 





The s.s. Sir John, which has been built by Messrs. ! 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


May. 
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JULY. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and Ill. in all other cases. 


The price of quicksilver is 


ver bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 


eavy steel rails are to Middlesbrough quotations. 














Gourlay Brothers and Co., of Dundee, for the Natal 
Government, was taken for her trial on the 2ist ult. 
She has been built under the superintendence of Sir John 
Wolfe Barry, K.C.B., F.R.S., &c., the consulting engi- 
neer to the Natal Government, assisted by Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, as resident engineers. er principal dimensions 
are: Length, 150 ft.; breadth, 28 ft.; depth 14 ft. The 
engines are of triple-expansion type, having cylinders 
16 in., 264in., and 42in. in diameter by 27 in. stroke, 
and they developed a speed of 13.3 knots on trial, the 
steam being supplied by two large boilers working at 
160 lb. pressure. The vessel is supplied with a complete 
installation of salvage, pumping, and towing gear, and 
electric light, including a powerful search-light. The 
trial was in every way satisfactory. 





Saturday, July 31, 1897, the s.s. Victoria was launched 
from the shipbuilding yard of Messrs. Furness, Withy, 
and Co., Limited, Middleton, West Hartlepool. This 
vessel has been built to the order of Messrs. The Wilsons 
and Furness-Leyland Line, Limited, and is intended for 
their Boston and New York passenger, cattle, and 
cargo trade. Her dimensions are as follows: Length 
over all, 490 ft.; beam extreme, 52 ft. 3 in., depth 
moulded, 34 ft. 6 in. with a deadweight carrying capacity 
of about 8450 tons, and a measurement capacity of about 
11,900 tons. She has three complete steel decks, and in 





addition a shade deck above, with a bridge 130 ft. long on 
top of it. An installation of electric light fitted through- 
out the vessel on the single wire system will be fitted by 
Messrs. W. H. Allen, Sons, and Co., Limited. The 
generating machinery consists of two single cylinder 
engines, driving dynamos capable of maintaining con- 
tinuously alight 120 16-candle-power lamps. The cylinders 
are Jin. in diameter by 7 in. length of stroke, and at 
951b. pressure they run at 275 revolutions per minute. 
The main engines, which are being constructed by Messrs. 
Thomas Richardson and Sons, Limited, are the largest 
yet built in the Hartlepools, and have been designed to 
suit the requirements of the heavy Atlantic trade. The 
cylinders are 32 in., 54 in., and 90 in. in diameter 
by 66 in. stroke, and will use steam at a pressure of 
190 lb. per square inch. The high-pressure cylinder is 
fitted with a piston valve, and the intermediate and low 
pressure with double-ported slides, the cylinder supports 
consisting of massive cast-iron divided columns. A 
separate centrifugal pump is employed for circulating 
water through the condenser, and the air pump is of 
Edwards’ design. The propeller is of the variable pitch 
type, the blades being of manganese bronze by the Man- 
ganese Bronze Company, London. Steam is supplied by 
two double and two single-ended boilers, the latter being 
in the centre and arranged back to back, either serving 
as an auxiliary in port. The boilers are fitted with 
owing suspension furnaces and Henderson’s rocking 
rebars. 
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HIGH-SPEED SELF-LUBRICATING STEAM 
ENGINES.* 


By Mr. ALrrED Morcom, of Birmingham. 


Tue subject of high-speed engines is one of such real 
importance and interest, that it may be useful and appro- 
priate on the occasion of the present meeting to give some 
account of the part taken in their development by the 
writer’s firm, Messrs. G. E. Belliss and Co., of this city. 

Steam Cutters and Pinnaces.—In 1864 the firm com- 
menced, with Mr. J. S. White, of Cowes, to supply to 
our own and forei governments steam cutters and 
pinnaces for use with warships. These small boats, which 
are now such a feature in all our harbours, were at that 
time unknown. The first boat was a steam life cutter, 
built for the late Marquis of Hastings ; and the primitive 
engine used in it is shown in the engraving, Figs. 1 and 2, 
having a single cylinder 5} in. in diameter and 6 in. stroke. 
With all these small craft throughout, for naval and 
private purposes, the problem has been the same, namely, 
to get the — power that can be developed out of a 
given weight of machinery, with a reasonable factor of 
safety. As far as the engines are concerned, exceeding 
care with the design and the materials, and quick re- 
volutions, have alone rendered advances possible in this 
direction; but the limits have necessarily been soon 
reached, and in recent years the chief advances have 
been made in the boilers, with forced draught to 
assist the combustion. The shallow draught of these 

















companying gear will be fully appreciated by everyone who 
has had charge of machinery, developing such large 
| power in such small space, as is necessary in —— 
| destroyers. The engines are balanced by small weights 
}on the crank cheeks placed at suitable angles; and 
| although the cranks form practically a right-angled 
| arrangement, with these weights fitted the steadiness of 
| the hull and machinery at all powers is remarkable. 
boilers are Yarrow water-tube, eight in number. By far 
| the most important improvement in recent years in high- 
| speed ship machinery has been the introduction of the 
| water-tube boiler. This alone has rendered possible the 
| great advances in speed ; and there is little doubt that in 
the mercantile marine the same requirements for speed 
| will lead to the more rapid adoption of this kind of 
| boiler, perhaps more or less modified. The total weight 
of the boilers in each of the torpedo-boat destroyers is 
41} tons, which for 4590 indicated horse-power is about 
20 lb. weight per horse-power. Although there are no 
separators fitted on the steam — there was not the 
| least symptom of difficulty throughout the trials, and no 
instance of leakage of tubes or other parts. In Table III. 
}are given for the sake of comparison the weights of 
| several classes of marine engines. 

Lubrication. — The engine-room of a _ torpedo-boat 
destroyer during a full-power trial is certainly not a com- 
fortable situation. Constant attention on the part of a 
considerable number of men is required in order to insure 

| effective lubrication, and success largely depends on their 
ability, and on the care with which the lubricators are 
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vessels requires a small diameter of propeller; and 
this, together with the necessity for minimum weight 
of machinery, has always required the speed of re- 
volution to be kept high. In these small boats, 
which are carried on board the ships of war, the 
machinery varies in power from about 12 indicated horse- 
power in the cutters to 200 indicated horse-power in the 
vidette boats. The gradual progress made is illustrated 
by the fact that in the first vidette boat built a speed was 
obtained of 14 knots with 142 indicated horse-power for a 
total weight of 54 tons of machinery, including water in 
boilers ; and in the last a speed of 17.88 knots with 206 
indicated horse-power for the same weight of 54 tons. 
Torpedo-Boats.—A considerable number of sets of ma- 
chinery have also been built for first-class torpedo- 
boats and for torpedo-boat destroyers, and last year 
the machinery was completed for two of the latter 
vessels—the Spitfire and Swordfish, built by Sir 
W. G. Armstrong, Whitworth, and Co. The particu- 
lars of the machinery and of the trials are given in Tables 
I. and II., and the engines are shown in Fig. 3, page 161. 
The general features of these engines by all makers are 
similar. The engine bearers are separate light steel cast- 
ings, supported on the angle-frames running fore and aft 
between the bulkheads. From these bearers the cylinders 
are carried by forged steel columns suitably braced. All 
the working parts are made as light as possible, as the 
momentum due to the high piston speed, of 1250 ft. per 
minute on trial, is a considerable factor in the working of 
the machinery. A peculiar feature in these engines, 
which has considerably assisted in the excellent results 
obtained, is the arrangement of the cylinders, the low- 
pressure being divided into twoequal cylinders with cranks | 
opposite, and the high and intermediate being alsoarranged 
with cranks opposite. This permits the fitting of two links 
instead of four, reduces the fore and aft space consider- 
ably, leaves the ends clear for thrust and air pump, and 


_— well balanced pressures on the shaft bearings. This 
lesign was here adopted, because it has proved so effec- 
tive and satisfactory in the two-crank compound 
engines, of which large numbers have been built by 
the writer’s firm for supplying electric light and 
power. The absence of four sets of link motion and ac- 











_* Paper read before the Institution of Mechanical En- 
gineers at Birmingham. 
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designed, and the pipes fitted and secured. Yet to any- | 


The | 





TaBLE Il.—Full-Power Trial of H.M.S. “‘ Swordfish, ” 
October 21, 1896. 
Draught of water, forward 5 ft. 24 in., aft 7 ft. 5 in, 
Speed of ship, mean for three hours 27.117 knots. 
Air pressure in stokeholds 2.3 in. of water. 
Steam pressure in boilers 203 lb. per sq. in, above atmosphere. 


Right. Left. 
: i 2 : 
Mean pressures in cy- { Teteeintsie * 36.4 36.2 
linders per square Forward low i“ 19.3 19.5 
ais lattiow .. 3, 189 = 19.0 
High LH.-P. 672 662 
Mean indicated |} Intermediate ,, 771 764 
horse-power .. | Forward low ,, 431 428 
att low - 424 418 
Total power of each set =e 2298 2272 
Joint powerof both sets .. io lan 570 
Vacuum in condensers, inches of mercury 24.1 24.4 
Revolutions per minute .. ay .. 309,2 398 2 
a9 mean 398.7 


TaB.e III.—Total Weight of Machinery per Indicated 
Horse-Power in Various Classes of Vessels. 


Ordinary merchant steamer 450 Ib. 
Passenger mail boat, twin-screw oe 430 ,, 
Battleship or cruiser, natural draught 265 ,, 
” ” orce ” . 195 ,, 

Torpedo gunboat, forced draught, locomotive 

boilers oe se 4s = es aa 100 ,, 
Torpedo-boat, forced draught, locomotive 

boilers... Pe ‘an - ee me 75 5, 
Spitfire and Swordfish, forced draught, water- 

tube boilers py “ a a a 47 


TABLE I1V.—Trials of Belliss 200 Horse-Power Quick- 
Revolution Self-Lubricating Engines, Condensing. Sun- 
derland Engine Tested by Professor Kennedy. Standard 
E.C.9, Cylinders 124 In. and 20 In. by 9 In. 

















. | | | 
Maxi- | Normal} Three- | | 
—_— mum | Full | Quarter pew! iad 
Load. | Load. | Load. hee 
Mean effective pres- | | 
sure referred to 
low-pressure cy-| | 
linder a3 | @S | SS 28.6 £00 | 97 
Mean revolutions per | 
minute... ..| 364.6 365 364.5 3639 (363.8 
Mean indicated } | | 
horse-power .-| 217.5 193.6 | 147.1 102.7 49.8 
Mean brake horse- 
ower Py ..| 209.5 186.0 1406 97.0 | 445 
Mechanicalefficiency | 
| rcent.| 96.3 96.1 95.16 | 94.4 | 89.3 
| Total water, pounds | 
per hour ..| 3772 3883 | 2628 | 1920 |8885 
| Pounds of water pe’ | 
brake horse-power} 18.0 | 18.2 18.7 | 198 | 20.0 


Cheltenham Engine Tested Subsequently, Standard E.C.9. 
Cylinders 12 In. and 20 In, by 9 In. 





| Mean effective pres-| 
sure referred to | 
cy- 


| low-pressure | 
| 20.56 | 10.4 





linder a mS 36.06 
| Mean revolutions per | 
| minute .. oe 365.5 <« (ae 1361.5 
| Mean indicated | | | 
horse-power ea .. | 185.72 | | 104.8 53.145 
Mean brake _ horse- | | | 
| power ‘i ‘as 176.76 97.4 44.22 
Mechanical efficiency 
per cent. | 95.2 oe 93 83.2 
| Total water, pounds | 
per hour .. Pe /3301.5 .. {1939.2 [987.9 
Pounds water per | 
brake horse-power 18.6 19.9 | 22.34 


one accustomed to slower-moving horizontal engines it is | 


astonishing to see how easily well-designed and_well- 
managed machinery of this kind gets through its difficult 
performance. In the early days of torpedo-boats the 
writer had to take charge of the trials of large numbers of 
them on behalf of the Admiralty ; and, coming as he did 
from the massive slow-moving machinery in the ships of 
war of those days, he must confess to having experienced a 
feeling of sheer fright on finding himself for the first time 
boxed up in a compartment with a set of Thornycroft’s 
machinery running at about 650 revolutions per minute. 
Although these engines were then, as now, the perfection 


TABLE I.—Full-Power Trial of H.M.S. ‘‘ Spitfire,” 
August 17, 1896. 


Draught of water, forward 5 ft. 2 in., aft 7 ft. 4} in. 
Speed of a. mean for three hours 27.461 knots, 
mean on measured mile 27.775 knots, maximum 28.571 knots. 


| Three Hours 
| Full Power. 


| Six Runs on 
| Measured Mile. 


Air pressure in  stokeholds 





(inches of water) ° - 3.09 2.76 
Steam pressure in boilers, per 
square inch above atmo- 
sphere .. ; fe b. 195 | 198 
Right | Left | Right | Left 
Vacuum in condensers (inches | | 
of mercury) z " 24.3 23.6 | 24.5 24.0 
Revolutions per minute . 401.9 | 395.7 | 408.7 403.6 
an os » mean.. 398.8 | 406.2 
Steam _ pres- | | 
sure in re- | high Ib. 187 187 | 185 | 186 
servoirs, | inter. os 87 90 85 | 87 
per square (low “i 24 25 | 24 24 
inch above | low pe | 
atmosphere } ie 
Mean pres-) high re 68.0 70.2 | 65.3 | 69.3 
sure in cy- | inter. aR 30.7 33.3 | 30.4 32.7 
linders, per {forwardlow,, 20.2 206 | 202 | 198 
square inch ) aft low = ay — | jog | = 
: a: ) high 97 | 668 | 
— pindi- | = al 651 | 700 | 657 | 699 
cated’ NOrse- F forward low 453 | 457 460 | 445 
opened aft low 446 | 416 | 430 437 
Total power of each set ILH.P. 2236 | 2270 | 2224 2281 
Total power of bothsets _,, 4506 | 4505 





Sunderland Engine Coupled to Continuous Current 
Parker Dynamo. 
Mean effective pres- | | 
sure referred to | } | | 
low-pressure cylin- 


der .. Pe arch, Sa 24.19 19.2 10.5 2.25 
Mean revolutions per| | | 

minute... ..| 367.6 368.3 32.6 365.2 364.8 
Mean indicated) 

horse-power ..| 186.7 | 129.4 98.2 | 54.1 | 11.58 
Mean effective horse-| | | | 

power .._..| 1686 | 115.1 | 83.8 | 40.9 
Combined efficiency, | | 

percent.| 90.3 | 88.9 85.3 | 75.6 


Cheltenham Engine Coupled to Siemens Alternator. 


Mean effective pres- | 
sure referred to 
low-pressure cylin- 


der .. is “ 28.4 23 
Mean revolutions per 

minute... ae 350.2 351 
Mean indicated 

horse-power 3 144.79 | 114.44 
Mean effective horse- 

power ee as 126.8 98.5 
Combined efficiency, 

per cent. = 87.5 86 


TABLE V.—Energy Stored in Flywheels and Revolving 
Parts of Dynamo per Electric Horse-Power at Full Load 
for Various Services. 


Foot-Tons. 
Ordinary high-speed engines for electric light- 
ing with continuous current dynamos 0.2 to 0.3 
Ditto with heavy alternator .. a 1.5 ,, 3.6 
Electric traction, Continental example 2.0 
os Montreal street railway he 
” ” 4. 


Brooklyn electric tramway 





of good design and manufacture, it seemed almost impos- 
sible to get through a two or three hours’ trial with 
machinery whizzing round at arate which rendered the 
details invisible. ut as time went on, and the boats 
were satisfactorily completed, the writer’s experience was 
that although boilers, which of course in those days were 
not water-tube, might give out, or — pipes might 
burst, or other outside parts might break down, yet the 
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engines themselves rarely gave trouble, or if they did it 
was generally in some detail connected with the lubrica- 
tion. But on the lubrication a great deal depended ; and 
to insure success the men employed about it had to be 
almost acrobats in their capabilities. 

Since that time the field for high-speed running has 

radually widened, and the more advanced engineers have 
ler long past been sar cgi to accept the fact that high 
speed is easily possible with safety, and have used it 
whenever circumstances have appeared to make it desir- 
able. That it is desirable far more frequently than it is 
used is a statement which is being made frequently nowa- 
days; and it will be useful to insist upon it here. After 
their 30 years’ experience with high-speed engines, it was 
natural for the writer’s firm to come into the field with 
this kind of engine for supplying electric light and power. 
Some preliminary work showed clearly that open engines 
were not in a position, without further development, 
to compete with the Willans engines so largely used 
in central electric stations. These engines are excellent 
in design and manufacture; and the single-acting cy- 
linders and inclosed plan of lubrication render them 
quiet running, and easy to look after in the station. 


we 
= 
QQ 

te 
3 
S 
= 


(4006 £) 


Total Water. Efficiency. 








» | Lb. per > " B.HLP. L.H.P. 
B.H.I Moor. LHP. BHP. Trp. 
ee renee: bin eee Bete 217.8 
210 | 3780 | 217.8 210 96.4 207.8 
200 3640 | 207.8 200 96.25 187.3 
180 3290 | 187.3 180 96.1 167 
160 2950 167 160 95.9 146.8 
140 2600 146.8 140 95 4 126.25 
120 | 2250 125 25 120 95 1¢6 
100 1900 106 100 94.5 85.6 
86 1560 85.6 80 93.5 65.25 
60 1216 65.25 60 92 45.18 
40 860 45.18 40 88.75 25 
20 515 25 20 80 5 
10 340 15 10 66 75 


Their special claims in regard to economical performance 
had also to be taken into consideration. It was finally 
decided to combine a double-acting engine of ordinary 
construction with a system of forced lubrication, supply- 
ing oil under pressure to every bearing ; and to inclose | 
all the working parts, in order to prevent splash from the | 
abundant oil supply, and in order to keep out dirt. In | 
the first instance a small single-cylinder engine was put | 
in hand, and the expectations formed were more than 
realised by its performance. It was found, as had been 
anticipated, that the oil under pressure enabled the | 
working parts, even when slack, to work without noise, 
and that after some months constant working at a load 
considerably higher than the ordinary full load for this 
size of engine, the bearings haa not worn ——. A 
two-cylinder compound engine indicating 300 horse- 
yower was then completed for driving a dynamo at 
Messrs. Siemens’ Charlton Works. After this engine 
had been at work continuously for four years, doing the 
full load required for the supply of electric power, it was 
opened out, and the working parts, which had not been 
anented during this period, were found practically un- 
These and other experiences gained during the 
lan of forced lubrication 
ses of quiet and 


worn. 
same period proved that the 
served most satisfactorily all the pu 


efficient running at high speed ; and during the last year | 
or two many hundreds of these engines have been turned | 
out, from smallest size up to 500 horse-power. The in- 





creasing demand for still larger engines has led to the 

recent erection by the author’s firm of new works for build- 

ing engines of this kind up to any power that may be re- 
uired, 

Standard Make of High-Speed Engines.—The small sizes 
up toabout 15 horse-power are all single-crank with single 
or tandem cmnteued ation. The smaller compounds 
up to 300 horse-power are of the two-cylinder ‘‘ Crescent” 
type, as shown in Figs. 4 and 5, page 164. The cranks are 
opposite, and a single eccentric actuates the slide valves. 
The oil pump is an oscillating one, worked off the eccen- 
tric, wel 3 its oscillation performs the necessary valve action 
on a surface at the bottom of the pump. The pumps are, 
therefore, most simple, without either valves or packing 
to get out of order. The engine is, indeed, throughout as 
simple in every detail as it is possible to make it. 
The oil is usually drawn from the bottom of the engine 
casing, through strainers which can be easily removed, 
into pipes leading to all the bearings ; but occasionally, as 
at Bedford, at the Charing Cross and Strand Electricity 
Supply Station, at Leeds, and at other places, a complete 
series of reservoir tanks has been fitted, supplied by sepa- 
rate and independent pumps. Pure mineral oil is used 
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second, those due to couples produced by the changin 

momentum in the several lines of moving parts; an 

third, those due to the obliquity of the connecting-rod 
producing retardation and acceleration of the moving parts 
in each line, which occur twice in each revolution. 

The ‘‘Crescent” engine, with cranks opposite, Figs. 4 
and 5, is practically balanced against the first class of vibra- 
tions ; but it has a big couple, and also vibrations of the 
third class. Engines with three cranks at equal angles, 
Figs. 6 and 7, are practically balanced as regards the first 
and third classes, but have large couples. Now it was 
shown by Mr. Yarrow at the Institute of Naval Architects 
(Transactions, 1892, vol. 33, page 213), that by balancing 
the effects of the couples the heavy vibrations could practi- 
cally be got rid of in torpedo-boats and similarly built 
vessels with high-speed engines. This was successfully 
done with a few small — in the four-cylinder engines 
of the Spitfire and Swordfish, Fig. 3, as previously men- 
tioned. The conclusion, therefore, was hastily drawn that 
— for land purposes could be similarly dealt with ; 
and an engine was built which was absolutely balanced as 
far as the first and second classes of vibrations were con- 
cerned, but experience showed that buildings took up the 
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our. | ) 
| : | Pounds Water per 

Water. B.H.P. Water. LHP. | E.0.P, E.H.P. ; 
—_——-—. — —— | 1.H.P. ) 

17.34 210 18 Hour. E.H.P. 

17.5 200 18.2 ——_-|--——-, 

17.55 180 18.3 per cent | 

17.65 160 18.42 187.3 | 169 90.3 | 3200 | 19.46 

17.7 140 18.56 167 149.75 | 89.6 | 2950 | 19.7 

17.8 120 18.75 146.8 | 130.5 | 888 2600 | 19,92 

17.91 100 19 126.25 | 111 | 987.9 2250 | 20.87 

18 25 80 19.5 106 91 | 8.8 1900 20.57 

18 57 60 20.26 85.6 71.5 83.5 1560 21.81 

19 40 21.5 65.25 | 51.75 | 79.3 |. 1216 23.5 

20.6 20 25.75 $5.18 | 32 70.8 860 26.8 | 

33 10 3 
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at a pressure of about 15 lb. per square inch. These two- 

crank engines are made triple-expansion when necessary 
by adding two single - acting high-pressure cylinders, 
tandem with the other two, and this forms one of the 
— and most effective designs that can be devised 
for high-speed triple-expansion engines. Formerly the 
engines were titted with outside glands only where they 
were used with condensers on board ship; but recently 
this design has been adopted throughout, in order to keep 
the patterns constant, and also to prevent the trouble | 
which water from the glands causes with some kinds of | 
oil. The oil question becomes of serious importance in 

central electric stations fitted with condensers, especially | 
where water-tube boilers are used. 

Vibration.—For largecentral stations situated in densely 


| populated neighbourhoods, the design of the steam engine 


employed has been determined largely by the single ques- 
tion of vibration. The amount of vibration which will 
cause a nuisance is small; and several London electric 
stations have incurred serious losses on account of vibra- 
tions, which at the engines themselves seem inconsider- 
able. Having had to approach the subject of vibration in 
high-speed engines for land and marine purposes simul- 
taneously, the writer was at first led astray by assuming 
an equality in the conditions which really did not exist. 
The vibrations in the engines themselves may be classed 
as follows: First, those due to vertical changes in the | 
position of the centre of gravity of the moving parts; 


higherapend vibrations forming the third class; and it 
was finally found necessary to fit a return connecting-rod 
to one line of cylinders, in order to obliterate these vibra- 
tions. This — gave both in theory and on trial 
a perfect non-vibrating engine in thestation. Three-cylin- 
der engines, however, with equal angle cranks, Figs. 6 
and 7, in which the third class of vibrations were practi- 
cally obliterated, were working in central stations without 
difficulty from vibration ; and further investigation led to 
the conclusion that buildings respond to the quicker 
vibrations, but are practically indifferent to the heavy 
but slower vibrating couples which give such trouble in 
ships. The three-cylinder engine with equal angle cranks, 
Figs. 6 and 7, has consequently been adopted as the 
standard above 200 horse-power for central stations in 
densely populated districts. Similar engines are also 
used where a uniform turning effort is especially re- 
quired ; though this object can, of course, attained 
to any desired extent in other kinds of engines also by 
providing a sufficiently heavy flywheel. 

Advantages of Forced Lubrication.—For all kinds of en- 
gines the plan of forced lubrication gives the same advan- 
tages; namely, automatic lubrication, noiselessness, 
economy, and freedom from wear. This last is due to 
the working surfaces being kept apart by the film of oil 
forced between them. though generally the pressure 
per — inch on the bearing itself is far in excess of 
the oil pressure used, yet the relaxation of pressure on 
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return stroke in a double-acting engine permits the 
Gat these times to be driven between the metal sur- 
faces; and during the fraction of a second occupied by 
the acting stroke the film of oil cannot be squeezed out. 
This might indeed be readily taken for granted, and is 
clearly proved by the absence of wear in the large 
number of engines already built. It is at least obvious 
that the oil is in the best position to take advantage of 
the momentary relaxation of pressure between the sur- 
faces, if it is itself under a pressure sufficient to push it 
in between the brass and the journal, so as to flood the 
pearing completely. If the oil is supplied by gravity 
alone, under the head usually given in double-acting 
engines, there is not sufficient time for permitting it to 
netrate to any distance. In a single-acting engine 
under constant thrust, no such film is possible. In both 
the latter cases, the journal will, of course, be greased ; 
but if friction and consequent wear of the journal 
are to be absolutely prevented, such a film of oil as the 
forced lubrication provides between the journal and brass 
is essential. The better the body of the oil, the less chance 
will there be of effective lubrication without adequate oil 
pressure. To show how the oil film should affect the 
economy, reference may be made to a paper by Professor 
Robert H. Thurston, published in ENGINEERING (January 
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eneral will apply to any engine, the reduction of 
riction in the double: acting self -lubricating en- 
gine should qualify them to some extent in de- 
tail. If the lubrication is accomplishing the purpose 
for which it is intended, the efficiency of the engine pro- 
vided with forced lubrication ought to stand out high ; 
and that this is so for all loads has been proved by results 
from some hundreds of engines. af the courtesy of Pro- 
fessor Kennedy the author is enabled to give in Table IV. 
the results of a trial made by him of one of these engines, 
supplied to the Sunderland Corporation Electric Supply 
Station, which will serve as an example. Here the 
engine efficiency at maximum load, it will be noted, works 
out at 96.3 per cent. The results are also plotted asa 
diagram in ig. 8. The following comment upon the 
figures in the Sunderland tests was added by Professor 

ennedy: ‘The most singular point about them is the 
chansdaies high brake efficiency of the engine, which 
is altogether much higher than anything I have P - 
viously found. Ido not know the special cause of this. 
I have been extremely suspicious of the figures, and have 
had everything checked repeatedly. The different figures 
taken at different periods are quite consistent with each 
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other, and there is nothing in the records to suggest error, 
except the figures themselves. I can only place these on 
record, without saying more 

about them.” There is no 

S doubt that the efficiency 

is remarkably high; but 
the conditions, as already 
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ointed out, all tend in this 
irection, and similar re- 
sults have been proved over 
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and over again with the 
self - lubricating engines 
tested at the author’s works. 
In order, however, to esta- 





blish the results obtained by 
Professor Kennedy, a fur- 
ther trial was conducted 
with a similar engine made 








for the Cheltenham electric 
light station from the same 
drawing as that at Sunder- 
land ; and it will be seen 
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that the results given in 
Table IV., and plotted in 
Fig. 10, entirely bear out 
those of the other trials. 


CY 





The high efficiency that can 
thus Bs obtained makes 
itself felt in the economical 
working of the engine ; and 
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as it is due to an absence of 
friction, a far greater saving 
will probably arise from the 
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diminished necessity for ad- 
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justment and repair on ac- 
count of wear. In the 
writer’s opinion there is too 





















































#056 20 40 60 80 100 

Pounds of Water per Horse B.H.P. Efficiency. 

power Hour. ra P. : 

1.H.P. | Water. BPI Water. | I.H.P. | B.H.P. | Efficiency 
188.5 | 17.58 180| 184 per cent. 
168.5 | 17.65 160 18.58 188.5 180 95.5 
148.5 17.7 140 = 18.75 168.5 169 | 95 
128.3 | 17.8 120. «19.0 148.5 140 94 5 
108.3 | 18.1 100 19.6 128.3 | 120 93.5 
88.3 | 18.25 80 20.15 | 108.3 | 100) | 92.4 
68.3 18.68 60 | 21.25 | 88.3 | 80. | 90.6 
48.3 19.55 40 23.6 68.3 | 60 | 87.8 
283 | 21.2 20 30.0 48.3 40 82.8 

8.3 31.35 28.3 20 70.8 


18, 1889, page 69), in which the friction in an engine with 
balanced slide valve is subdivided as follows: Main bear- 
ings, 47 - cent. ; piston and rod, 32.9; crankpin, 6.8 ; 
crosshead and wrist pin, 5.4; valve and rod, 2.5; and 
eccentric strap, 5.3 per cent. The friction of piston and 
rod here probably includes that of the guides, which are 
lubricated under pressure in the engines now described ; 
and in addition to this it will be seen that the journal 
friction, which can be reduced by oil under pressure, 
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amounts to nearly 65 per cent. of the whole. When | 
it is borne in mind that in an ordinary engine, work- 
ing at one-quarter of its full power, about 50 per| 
cent. of the power developed is wasted in friction, it is | 
clear that the effect on the economy by the reduction of 
journal friction should prove considerable at low loads ; 
and with these double-acting self-lubricating engines, as 
compared with single-acting engines, it is certain that 
this is so. It was ee ones out by Mr. Alexander 
Siemens in a per read before the North of England 
Institute of Mining Engineers (November 24, 1894, page 
212), in which he compared the results of the first Belliss 
300 horse-power self-lubricating engine with a Willans 
engine of similar power, the two working alongside each 
other at his Charlton Works ; his results showed that 
the gain due to the diminished friction increased con- 
siderably as the loads were reduced. 

In dealing with high-speed engines, it is impossible to 
avoid referring to the admirable work which has been 


— by Messrs. Willans and Robinson in determining 
the conditions for economical working under various cir- 
cumstances, i 
single 





. Their trials, however, were made with 
- acting engines; and although the results in 


much difficulty in obtaining 
the necessary accuracy in 
indicating a igtrapeed en- 
gine to render efficiency 
alone a useful standard of 
comparison. The consump- 
tion of steam for work done 
is what the customer looks 
at, and results given per in- 
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’ . per Hour. dicated horse-power, which 
z 180 3312 take no account of the heavy 
160 2975 losses through friction, are 
160 2080 useless in comparing en- 
= Po gines of different kinds. It 
80 1612 will be seen from Fig. 9, 
60 1275 giving the curves of the 
49 945 combined efficiency and 
20 = consumption in the subse- 


quent tests of the Sunder- 
land engine coupled to a 
continuous currentdynamo, 
that the previous brake tests 
are fully borne out. These subsequent tests were made 
immediately after the others, in the presence of Professor 
Kennedy and Mr. Snell, the electrical engineer to the 
Sunderland Corporation. The results throughout are 
undoubtedly good ; and, for the sake of comparison, curves 
have been added showing the consumption and efficiency 
of a Willans engine of about the same power combined 
with a Holmes dynamo in a trial made by Professor 
Kennedy, and reported in ENGINEERING June 2, 1893, 
page 783. 
(To be continued). 








THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 
Address by the President, Mr. E. Winvsor RIcHARDSs. 
(Concluded from page 148.) 

Sir Joseph WuitwortH, Bart., D.C.L., F.R.S., 
1856-57, made his name famous by working out a system of 
gauges and screw threads which speedily won its way into 
extensive practical use. He developed and matured machi- 
nery for accurately measuring by contact, instead of by 
sight. During his presidency the 7’imes in 1856 announced 
the discovery by Henry Bessemer, which claimed that, by 
blowing cold air into and through molten metal, malle- 
able iron and steel could be produced without fuel. This 
statement startled the whole engineering and metallur- 





* Delivered at the Birmingham Jubilee meeting, 
Tuesday, July 27, 1897. 


gical world, and was received by the manufacturers of 
wrought iron with mingled feelings of panic and unbelief. 
The revolution was not brought about so quickly as was 
anticipated, owing to many practical difficulties ; and_it 
was soon found that iron containing phosphorus was quite 
unsuitable to the process. Several members of our Insti- 
tution threw all their energies into helping the solution of 
the many difficulties surrounding the carrying out of the 
invention. William Menelaus, of Dowlais, was one of 
the first to take up its manufacture on a large scale ; also 
John Ramsbottom. Daniel Adamson successfully applied 
the ductile material to the construction of the boilers he 
did so much to improve, and thereby rendered practicable 
much higher pressures of steam. His vertical blast 
engines for supplying air to the converters at 25 Ib. 
pressure, with metallic piston valves, relieved the great 
trouble experienced by the constant failures of the 
india - rubber valves surrounding the air cylinders. 
The Galloways of Manchester; Benjamin Walker of 
Leeds, who constructed many Bessemer converting plants 
and all kinds of rolling mill =e and machinery for 
home and abroad ; William Richardson, of Oldham, and 
many others, at once recognised the value of this homo- 
geneous metal, and applied it to all purposes of construc- 
tion for engines and machinery ; and the results have 

roved the soundness of their early judgment. The pro- 
a se of Bessemer steel has now attained to a yearly 

uantity of nearly 2,000,000 tons of ingots in Great 
Britain, and of 5,000,000 tons in America ; and in connec- 
tion with the really wonderful development of the process 
in America the names of Alexander Holley, William 
Jones, and John Fritz must be remembered. It is easy 
for us to forget the great troubles and difficulties expe- 
rienced during the first 15 or 20 years of the process, and 
the enormous exertions, the energy, the ability, and the 
determination of the venerated inventor in carrying out 
his great invention to a commercial success in a works 
established by himself and his partners in Sheffield, 
where at that time only about 50,000 tons of steel 
were produced annually. Sir Henry Bessemer is now 
in his eighty-fourth year, and his name is honoured 
amongst men in all countries, and his kind and generous 
heart makes him beloved by all who have the great 

rivilege of his friendship. e may be justly proud that 

y his invention, conceived and matured during the reign 
of Her Most Gracious Majesty, the world is producing 
about 10,500,000 tons of Bessemer steel annually. He has 
said that these high figures do not adequately impress 
themselves on people’s minds ; and suggests that we pic- 
ture to ourselves a gigantic armour-plate, 100 miles long, 
5 ft. thick, ana 20 ft. high, as representing the output of 
steel every year by his — 

In 1866 Sir J ny Whitworth was again elected Presi- 
dent, and in 1875 he read a paper in Manchester on the 
hexagonal bore for rifles and guns, and on his method for 
compressing fluid steel for guns and other purposes, which 
with its discussion was one of the most interesting ever 
brought before the Institution. 

John Penn, F.R.S., President for the four years 1858-59 
and 1867-68, rendered his name in connection with marine 
engines a synonym for the highest standard of excellence 
both in design and in workmanship. He adopted and 
improved the oscillating engine, and introduced trunk 
engines for driving screw propellers in warships. The 
use of wood bearings for screw propeller shafts was intro- 
duced by him in 1854; and he was early in applying 
superheated steam in marine engines, and in adopting 
the plan of constructing boilers with flanged plates without 
angle-irons. 

n 1867, vara his second presidency, an important 
step was taken when it was decided to hold the summer 
meeting in Paris, that being the first occasion of an Eng- 
lish society holding its meeting abroad. The cordiality 
of the reception of the Institution was very great, and the 
meeting a complete success, largely due to the long and 
intimate connection of the President with the French 
Government in matters of marine engineering, and very 
largely due also to the tact and ability of the honorary 
secretary, Mr. Henry Chapman. 

James Kennedy, 1860, is remembered in connection 
with the locomotives built by his firm of Bury, Curtis, 
and Kennedy. These included the first made in England 
with horizontal cylinders applied direct to the crank-axle 
of the driving wheels; the same engine, in conjunction 
with a tubular boiler, was distinguished by a vertical cy- 
lindrical firebox surmounted by a capacious dome; the 
latter characteristic feature was adhered to in many sub- 
sequent engines, with a view to mitigating the trouble of 

riming. The engines employed at the opening of the 
re and Birmingham Railway were built at his works, 
from which were also sent to America from 1832 to 1834 a 
number of locomotives. He also constructed marine en- 
gines for the early Cunard steamers. 

Lord Armstrong, C.B., LL.D., F.R.S., 1861-62 and 
again in 1869, commenced his engineering career with the 
application of water pressure to the transmission of power ; 
and through the subsequent invention of the accumulator, 
his hydraulic machinery and the construction of the 
Elswick Works for the manufacture of guns, &c., de- 
veloped into lasting monuments to his fame. As far back 
as 1802 Bramah had applied water pressure to cranes for 
raising and lowering goods, but the practical development 
of the principle awaited the advent of the accumulator. 

Robert Napier, 1863-65, is identified with the steady 
and continuously aa gy development of shipbuilding 
and marine engineering. In 1839 he joined in establish- 
ing the famous Cunard line of mail steamers between this 
country and North America. ; ; 

John Ramsbottom, 1870-71, besides improving with 
permanent chy. the general design of locomotives, 
introduced among their details more than 40 years ago 





his well-known piston with its simple — rings, and 
his admirable safety valves which could not be tampered 





180 


ENGINEERING. 





[Auc. 6, 1897. 











with. Shortly afterwards he devised the plan for loco- 
motives to pick up water from a trough laid on the per- 
manent way while running. The high-speed cotton cord 
traversing crane ; the reversing rolling mill, the horizontal 
duplex steam hammer, and the manufacture of weldless 
steel tyres from conical ingots, also originated in his 
sound inventive ability. is idea of reversing engines 
of rolling mills, and so avoiding the old arrangement of 
five wheels and reversing clutch and flywheel, proved 
highly valuable. A pair of 30-in. cylinders, geared abcut 
24 to 1 to the rolling mill, was easily reversed, and 
served remarkably well for cogging heavy ingots and roll- 
ing ship and boiler plates; but for rails, which were 
being rolled in ever-increasing lengths reaching 160 ft., 
the gear was found slow and noisy, and was discarded in 
favour of engines having cylinders as large as 60 in. dia- 
meter and 5 ft. stroke, which were applied direct to the 
rolls with excellent results. For rolling heavy plates the 
geared system is highly efficient, and is probably the best ; 
but for rails in 160-ft. ben ths, and for billets 300 ft. long, 
direct rolling is absolutely necessary. In America the 
three-high train for rolling backwards and forwards was 
long ago adopted, and is still in use ; and it is found so 
efficient that at a rolling mill at Chicago, and also at 
the Edgar Thomson works, over 8000 tons of rails 
ved week have been regularly produced by this method. 
3esides being a past-president, Mr. Ramsbottom had 
been one of the original members who joined in 
constituting the Institution at its establishment on 
January 27, 1847; and on the occasion of his _re- 
cent decease, which took place on May 20 last, a 
letter of sympathy from the Council was addressed to 
his family. 

Sir William Siemens, D.C.L., F.R.S., 1872-73, whose 
name is associated with that of his brother Frederick as 
inventors of the regenerative system for melting iron and 
steel, read a paper in Birmingham in July, 1862, on the 
gas furnace. 

In 1862 he showed models of the gas producer and re- 
zenerative furnace in the Exhibition in London to which 

Ir. Percy called my attention. He was much interested 
in them, and anticipated great results from the invention, 
but no one could possibly have foreseen the really marvel- 
lous developments brought about by this invention, by 
which the processes of steelmaking, known as the Siemens 
or ore process, and that of Siemens-Martin or pig and 
scrap process, were made possible. The world was thus 
given a material, wonderful in ductility and in uniformity 
of quality, which can, without exaggeration, be described 
as magnificent. 

At the time of his presidency of this Institution 
25 years ago the production of Siemens-Martin steel was 
40,000 tons for the whole of 1872, and the price of ship- 
plates about 17/. per ton, whilst last year the production 
in Great Britain had reached nearly 2,354,000 tons, 
the price of ship-plates being brought down to 5/. 5s. to 
d/. 10s, per ton. 

The total production of open-hearth steel in all countries 
in 1896 was nearly 7,000,000 tons. In 1879 the quantity 
of ship plates made by this process was 20,000 tons as 
compared with 9000 tons made by the Bessemer process, 
and it was at that time predicted that open-hearth steel 
would take possession of the field for ship and boiler plates, 
while the Bessemer process would supply the great bulk 
of the material required for railway purposes. It would 
appear as if this prophecy would soon be realised, for we 
tind that in 1896 the production of plates and angles by 
the Siemens process was about 1,000,000 tons and by the 
Bessemer about 60,000 tons, while by Bessemer about 
1,000,000 tons of rails were made, and by the Siemens 
40,000 tons. 

Sir William Siemens’ name is closely associated with 
the invention and evolution of modern dynamo electric 
machinery, which practically abolished the use of perma- 
nent magnets, rendering possible the great advances which 
have since been made in electric lighting and transmis- 
sion of power. He suggested in 1887 the utilisation of the 
vast power of Niagara Falls for the purpose of generating 
electricity, transmitting it long distances, and retrans- 
forming it into motive power. 

In connection with the manufacture and laying of the 
submarine cable between Malta and Alexandria in 1860, 
he devoted much consideration to the design and con- 
struction of special machinery for the manufacture of 
such cables, and also to the improvement of all forms of 
telegraph apparatus. 

Sir Frederick Bramwell, Bart., D.C.L., LL.D., F.R.S., 
1874-75. This eminent engineer, during a long and useful 
life, has done very much to further the interests of our 
Institution. He is one of the most popular of our 
members, and his presence at the meetings is always 
welcomed, and his utterances are always instructive ; he 
has done good service in strongly advocating thrift and 
husbanding our coal resources. In 1872, at the Liverpool 
meeting, he read a paper on the progress effected in 
economy of fuel in steam navigation. 

In August, 1874, in his address at the Cardiff meeting, 
he strongly directed attention to what he correctly termed 
the cruelly and wickedly wasteful manner we were 
rapidly using up the principal source of the wealth and 
power of the country, namely, coal. At that time 
120,000,000 tons were being raised in the United King- 
dom, and to-day nearly 200,000,000. 

These grave words of warning did not receive the atten- 
tion they deserved, and he could repeat them to-day with 
even greater emphasis ; but I fear no words of warning, 
however clearly and solemnly they may ring out by even 
this great and observant authority, will avail with those 
who work collieries ‘‘with no other object than that of 
obtaining the utmost profit out of them.” But I shall do 
well to repeat on this occasion his words of 23 years : 
**1t becomes us mechanical engineers to do all that tes 
within our power to cause all to respect and to understand 





the value of that which they have too lightly treated and 
grossly abused.” , : 

Thomas Hawksley, F.R.S., 1876-77, is associated with 
the supplies of water and gas to towns, and he was pro- 
bably ve greatest authority on those matters of his time. 
During his presidency the head-quarters of the Institution 
were removed from Birmingham to London. : 

At the summer meeting held in Bristolin July, 1877, in 
his presidential address he took a gloomy view of the re- 
lations existing between employers and employed, assert- 
ing that our labour was too dear for successful competi- 
tion with foreign countries, too dear in respect of the 
quantity of work performed, and too dear in respect of 
the obstructions and restrictions which the modern work- 
man thinks fit to place upon his employment and em- 
ployer. After a lapse of 20 years these words seem even 
more applicable to the present state of those relations than 
they were at the time 4 oe were written. 

Mr. John Robinson, 1878-79, in addition to being identi- 
tied with the construction of locomotive engines for all 
5 a of the globe, is remembered also as having intro- 
duced the practical and extensive use of the Giffard in- 
jector. 

In June, 1878, the Institution paid its second visit to 
Paris, and it was again most successful, instructive, and 
enjoyable, and the President bore testimony to the valu- 
able services of Mr. Henry Chapman, who acted as 
honorary secretary to the meeting. In compliment to 
the Institution, the Société des Scistome Civils de 
France elected the President to the honorary membership 


of the Society, and he was also made a member of the | 
jury for deciding upon the awards for engineering excel. | 


lency in the exhibits at the Exposition Universelle of 
that year. 

On the recommendation of the President in 1879, the 
members passed a resolution that a Research Committee 
should be established for the investigation of unsettled 
mechanical questions, and this formed an important ex- 
pansion of the work of the Institution, which now engages 
in practical and experimental research into various sub- 
jests of mechanical engineering, including the strength of 
riveted joints, the hardening and tempering of steel, 
friction at high velocities, marine engine trials, the value 
of the steam jacket, gas engines, and the effects of alloys. 

Edward A. Cowper, 1880-81, was one of the pioneers of 
this Institution. He took up early the Siemens regene- 
rative system and dorcepek its application for heating 
the air for blast-furnaces, and thereby not only largely in- 
creased the output of the furnace, but effected an economy 
of nearly 2} cwt. of coke per ton of iron made over the 
cast-iron pipe stoves then generally in use. He also de- 
vised the intermediate receiver or ‘‘ hot pot ” for com- 
pound engines. 

Mr. Percy Westmacott, 1882-83. His name is associated 
with that of Lord Armstrong in the development of the 
Elswick works and in the construction and working of 
hydraulic machinery on a large scale. 

In 1883 the summer meeting was held in Belgium, in- 
vitations having been received from the municipalities of 
Liége and Antwerp. His Majesty the King of the Bel- 
gians, as amark of honour to the Institution, commanded 
the attendance of the President at the palace. The very 
important works of Angleur, Ougrée, Schlessin, the col- 
lieries of Mariemont were visited, and also the works of 
the Société John Cockerill, the most important engineer- 
ing iron and steel works in that industrious kingdom. 
The members were cordially received and hospitably 
entertained, and the meeting was altogether a most suc- 
cessful one. 

Sir Lowthian Bell, Bart., F.R.S., 1884. This dis- 
tinguished chemist and metallurgist and most indefatig- 
able worker combined the heavy responsibilities of con- 
ducting the various duties of the management of his 
extensive collieries, ironstone mines, and several blast- 
furnaces, with Parliamentary duties, and all the labour 
such duties involve. Besides being a director of the 
North-Eastern Railway, which serves with much advan- 
tage the great industrial districts of Durham and Cleve- 
land, he was at the same time director of extensive steel 
works, and yet he devoted many years of experimental 
research and study to the intricate problem of the che- 
mistry of the blast-furnace, and of its working. The 
results of these researches and sound reasoning he has 
given freely to the world. His presidential address at 
the Cardiff meeting, and his many contributions to the 
discussions at the meetings of the Institution, have been 
of exceptional interest and value. 

Mr. Jeremiah Head, 1885-86, became a member in 1869, 
and member of Council in 1874. 

He has taken an active interest and given much time 
and consideration to all that concerns the well-being of 
the Institution. He has contributed several papers on 
mechanical and metallurgical subjects, and has omuabe 
taken part in the discussions. In his presidential address 
at the Lincoln meeting he gave an account of the gradual 
displacement of iron by steel for very many purposes. 
On the visit of the Institution to Middlesbrough in 
1893 his services were exceptionally valuable. His 
paper on the iron and steel industries gave the best 
description that has yet been written on that remarkable 
district. 

Sir Edward H. Carbutt, Bart, 1887-88, has always shown 
great interest in the well-being and prestige of our Insti- 
tution, and in mechanical engineering generally. He 

tly improved the details of the Nasmyth steam 
tne lly and by its enlargement he contributed to the 
means of supplying the constantly increasing demands 
for heavier machinery. In the House of Commons he was 
recognised as an authority on railway, engineering, and 
ordnance questions. He was appointed a member of the 
Government Committee and urged the necessity of the 
extension of railways in India. e was also a member of 
Lord Morley’s Committee, which was nominated through 


his representations for the reorganisation of the workshops 
of the War Department. 
_ Mr. Charles Cochrane, 1889, worked for many years to 
improve blast-furnace practice. He largely increased the 
capacity and production of his furnaces and reduced the 
uantity of fuel used per ton of pig iron. He was one of 
the first to recognise the advantages of fire-brick stoves 
for heating the blast, and was greatly instrumental in 
making it successful; its introduction required a large 
expenditure of money, much perseverance, and an inti- 
mate knowledge of blast-furnace work. His contributions 
to the Institution on blast-furnace construction and 
management, and the discussions thus raised, have been 
of great value to blast-furnace metallurgists generally. 

_In July, 1889, the Institution visited Paris for the third 
time, and was most cordially and hospitably received by 
the President, Mr. Eiffel, and the members of the Société 
des Ingénieurs Civils. Several works were inspected, 
The President expressed grateful appreciation of Mr, 
Henry Chapman’s valued services to the Institution. We 
hope that those services will, for the fourth time, be asked 
for and given to the Institution in 1900. 

Joseph Tomlinson, 1890-91, was an enthusiast in all 
things concerning locomotives, and was intimately ac- 
quainted with their construction from almost the earliest 

ays. When locomotive superintendent of the Taff Vale 
Railway _he succeeded in using coal in locomotive fire- 
boxes. His subsequent reorganisation of the engineerin 
department of the Metropolitan Railway was signalise 
by raising that undertaking to the prosperity it attained 
as the result of his successful efforts. He took an active 
— part in the conduct of the friction experiments 
carried out by this Institution. 

Sir William Anderson, K.C.B., D.C.L., F.R.S., 1892- 
93. To him is due the credit of the organisation of the 
Alloys Research Committee of this Institution, whose 
investigations have already given us most interestin 
papers and discussions, the practical value of which wil 
ere long be demonstrated. His present distinguished post 
at Woolwich as the first civilian engineer entrusted with 
the entire control of the ordnance factories, which he con- 
ducts with signal ability and with Po advantage to the 
nation, is highly gratifying to all the members of our 
| Institution. 

Professor Kennedy, LL.D., F.R.S., 1894-95, Emeritus 

Professor of Engineering in University College, took up 
the subject of riveted joints for the Research Committee 
of the Institution, and carried out an exhaustive series of 
experiments up to the limits of the strength of the most 
powerful testing machines in thiscountry. He originated 
and carried out (also in connection with a Research 
Committee), and recorded in the Proceedings a set of 
marine engine trials on a practical scale, such as had 
never before been attempted; and the success realised 
has resulted in revolutionising the views previously enter- 
tained as to the proper conduct of trials of this kind. 
As an early worker in connection with electric lighting 
and electric power supply, he has designed and carried 
out works for these purposes for many of the leading 
municipalities in the me 4 and more recently has 
added to these responsibilities that of directing the 
electric working of a metropolitan line of railway. His 
presidency witnessed the initiation of the steps requisite 
for the building of the house now in course of erection for 
the Institution. 
_ To complete the list of the half-century of presidents, 
it is necessary that I should add the name of Edward 
Windsor Richards, 1896-97. All that need be said of 
him is that he greatly desires to be of service and to 
further the interests of the Institution. He has the 
| earnest hope and belief that when the centenary is cele- 
brated the then President will be able to congratulate 
| the members on the progress made in the second half of 
| the century, and that it will be as great, or greater, than 
| that of the first half, and that the home built at this time 
for the purpose of drawing the members into closer com- 
panionship may have greatly contributed to that increased 
success. j 

The Institution House is now making rapid progress, 
and the architect holds out the hope that the lecture 
theatre will be available for the next spring meeting. 

The Finance Committee have reported to the Council 
that the 250 debentures for 25,000/. have been allotted to 
| the 75 applications received, the amount applied for 
| having been 52,7002. Your Council have addressed 
letters of congratulation to the following members of this 
Institution upon the honours conferred on them by Her 
Majesty: Sir Alexander Wilson, Bart., Sir Lindsay 
Wood, Bart., Sir John Wolfe Barry, K.C.B., Sir Alex- 
}ander R. Binnie, Sir Benjamin A. Dobson, member of 
| Council, and Sir Thomas Richardson, M.P. 
| We have about 10,000 volumes in the library, and our 
| Transactions fill 50 volumes; we exchange Proceedings 
with 103 societies, 47 inland and 56 foreign; we present 
| 53 volumes annually to 26 colleges and libraries, making 
| total of 156 volumes. Although this review of the 
‘work of our Institution has been rapidly and_ briefly 
| sketched, it is sufficient to prove that we have carl 
lout the objects for which the Institution was formed, 
| and we can ag | claim that we have contributed largely 
to the general happiness and material prosperity, not 
only of the people of Great Britain, but of the whole 
| civilised world. Although we have reached our Jubilee 
| Year, we are still in our youth, full of vigour, full of 
| hope, and full of determination to keep abreast with all 
| progress affecting our profession. 























Brazitian Rattways.—The Sorocabana Railway Com- 
| pany has completed the laying of its rails on a section con- 
'necting its Sorocabana and Ituana lines. At the last 

dates, the company was building a bridge over the Pira 
pitinguy. 
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AGRICULTURAL APPLIANCES. 


17,259. J. Marsh _and G. Marsh, Grappenhall, 
Chester. Reaping Machines. [2 Figs.] August 5, 1896. 
—This invention relates especially to that class of reaping 
machines known as self-acting binders or harvesters, wherein the 
whole of the weight of the machine is supported by one broad 
wheel underneath and an outer wheel for supporting and carry- 
ing the cutting apparatus, and this invention is designed to 
enable such machines to more readily follow the undulations or 
unevenness of the ground in cutting the corn, and at the same 
time to give a better balance to the machines. The invention 
consists in providing a bracket, bar, or forecarriage @ supported 
by a suitable wheel @1 between the two ordinary wheels b and 
bland in front of the machine. The wheel a1 is so mounted 
on the outer end of the forecarriage, bracket, or bar @ (which is 
hinged at a 2 to part of the frame c) that it is free to turn ona 
pivot at @ 3, and thus it acts in a manner somewhat similar to the 
action of a furniture castor, and follows the course of the horses 
whichever way they turn, and also the undulations of the 
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ground, and thereby a more even and lower cut of the crop can 
be obtained, and a better balance is given to the machine. The 
lifting lever 7 is connected by the arm 71 and a link Z 2 or equi- 
valent means to the forecarriage, bracket, or bar a, and thus the 
weight which was formerly always on the draft pole or shaft d is 
taken from the necks of the horses and thrown upon the fore- 
carriage or bracket a and wheel a1. Another arm/ 3 on the 
shaft / 4 of the lifting lever 2 is connected to the draft pole d as 
follows: A forked bracket e, through which the rear end of the 
said draft pole or shaft d@ passes, is fixed at the front of the 
machine, and it is connected to the arm / 3, or the lever / may be 
otherwise equivalently connected with the bracket e. This 
bracket e is provided with holes as seen at Fig. 1, or slots and 
cross-pins ¢ 1 or stays, and the cross-pins can be adjusted in posi- 
tion above or below the shaft or draft pole d, so as to give the 
latter a certain amount of freedom when being raised or lowered, 
before acting on or tilting the frame ¢ of the machine. (Accepted 
June 16, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,470. W. Pilkington and A. P: 
ton. Manufacture of Seamless Me 
{7 Figs.) August 7, 1896.—This invention has reference to that 
process in the manufacture of solid drawn or seamless metallic 
tubes, in which a longitudinal axial hole is made through the 
centre of a cylindrical billet or ingot of metal, usually steel. 
The manner hitherto has been to drill an axial hole, but ia so 
doing a considerable portion of the metal is wasted. The present 
iavention consists in means for giving the cylindrical ingot or 














billet an axial rotation, during which a mandril having a some™ 
=e pointed head of larger diameter than the body is forced into 

sd billet or cylinder along the line of its axis. The metal thus dis- 
Pl aced from the neighbourhood of theaxisstill remains in the billet, 
Which is thus transformed into a short thick tube without loss of 
metal. a are the rolls, mounted in the framing or housing b, ¢ are 
Springs, d is the ingot or billet, e is the mandril with enlarged and 


pointed head f, g is the screw, A are flanges on a, ¢ is the har. 
In Figs. 1 


and 2 three rolls @ are shown, mounted in housings b, 








each roll being parallel to the other and provided with or ec 
soas to give a yielding pressure. Motion is imparted to these 
rolls @ by suitable mechanism, and they are caused to revolve all 
in the same direction. The ingot or billet d is passed into the 
space between the three opposed circumferences of @ the 
rolls, in a rallel position. The surface of the rolls when 
set grip the ingot or billet d, and cause it to revolve; 
during the revolution the enlarged and pointed head /f of 
the mandril e is brought to bear by the power of g 
against the centre of the outer end of the ingot or billet a, 
the force of which takes the inner end of d@ up to the flanges h 
against the thrust of the mandril e, the operation being still con- 
tinued until the ingot or billet is converted into a short thick 
tube. In a modification not shown three rolls @ (mounted 
and working as above set forth) are employed, but having no 
flanges h. The ingot or billet is passed through one of the aper- 
turesin the framing or housing and through and between the rolls. 
In this case two mandrils e are employed, which are brought up 
simultaneously through the apertures, and bear upon each end of 
the ingot or billet, mr prey Fd far until a diaphragm of metal 
remains in the centre of the billet. The mandrils are now with- 
drawn and the diaphragm cut away, and the ingot or billet becomes 
a short thick tube. Figs. 2 and 4 show two flanged rolls a acting 
in combination with the bar 7, which is an equivalent for the third 
roll a (mounted and working as above set forth), the said bar ¢ 
being constructed with a rounded top which serves the purpose 
instead of using rollsexclusively. When the rolls a have a yield- 
ing pressure after operating the tube is larger in its external dia- 
meter than the original ingot or billet, but if the rolls are not 
allowed to yield then the external diameter of the tube will re- 
main the same, but the length will be increased. (Accepted June 
16, 1897). 


17,792. C.G. Harrison and H. Howard, Birming- 
Apparatus for Making Fittings for Metal 

Pipes, [4 Figs.) August 11, 1896.—A is the main shaft carry- 
<< pinion A! gearing with the wheel B' on the shaft B. C is 
ashaft driven from the shaft B by the shaft D and bevel gearing. 
The shaft B has fixed to it the eccentrics B2, B4, and cam B5, and 
the shaft C has fixed to it eccentrics Cl to C4. A bar of iron or 
steel of suitable width and thickness is placed in a furnace and 
brought to a white heat, then carried to the die a and under the 
punch b, and operated by the eccentric C2. This cuts the blank 
to the shape and size necessary for the fitting to be produced, at 
the same time by reason of the projection bl on the punch scarfing 
or bevelling the edges required to be welded together. The blank 
is then pushed forward by the finger ¢ (operated by the cam B5, 
lever c2, and weight c*) over alive roller ct into the die d and 
under the vertical mandril e operated by the eccentric Cl. The 
horizontal mandril f is put on by hand in time to catch the down- 
ward stroke of the mandril e, the blank is pressed to the bottom 
of the die d (Figs. 2 and 3). As the mandril e is descending, 
horizontal pressers operated by the eccentrics B® come to- 
wards the partly bent blank, and complete the closing or shaping 
of the fitting for welding. The mandril e is held in its socket e! 
by a locking lever e2, and, after its first stroke, to prevent it from 
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being withdrawn before the fitting is closed, the lever e2 is 
brought over, and the plunger is then allowed to work freely till 
the lever e2 is put back into gear. The fitting is then taken on the 
mandril f to the grey a i operated by the eccentric C*, which is 
placed at an angle to allow space in the centre for working the 
finger c. This plunger drives the mandril clear of the fitting. 
The latter is then raised to the proper welding temperature in a 
furnace, and is carried to the die j (Fig. 1). The two horizontal 
mandrils & (one only of which is shown) operated by the eccentrics 
B4 shoot forward in time to meet the vertical mandril ¢ operated 
by the eccentric C4,and when this is in position it is released from 
the socket m by pepo | the handle n, and remains in the fitting 
till the operation of welding is completed by the inclined dies 0, 0 
operated by the eccentrics B3. One of the mardrils k may also be 
worked by a hand lever (not shown); this would generally be 


longer mandril passing through the fitting, the left-hand mandril 
k being out of gear, as shown in Fig. 1. The dies 0, o are arranged 
to dwell long enough when making the final pinch to keep the 
fitting in position until it is soundly welded. The connecting- 
rods of the various eccentrics are provided with right and left 
hand screws, as shown, so that they may be lengthened or 
shortened to suit the difference in thickness of metals. (Accepted 
June 16, 1897). 


RAILWAYS AND TRAMWAYS. 


15,151. G. Johnston, et a Buffer Couplings 
for Railway Vehicles, &c. [7 Figs.) July 8, 1896.—This 
invention has for its object an arrangement of a central buffer 
and coupling in one which will automatically couple up. Ina 
central buffer A are formed slots or openings B and Bl, C is the 
coupling pin provided with the projecting arm ¢ which is capable 
of entering the slot B in the buffer. It is also provided with a 
saddle D, which, while —- the pin from turning, enables it 
to freely slide up and down, but prevents the pin Pre drawn 
entirely out. he saddle D is provided at the bottom with a 
catch E or its equivalent mounted on the transverse spindle Et 
and or to engage an abutment e on the buffer head, said 
catch E being controlled by a spring F. When the draw link G 
is pressed into the buffer head, the draw link pushing back the 
catch will disengage it from the abutment e, allowing the coupling 
a to fall down gene the link and through the holes in the 

uffer head above and below. The coupling pin is raised when 
required by means of a chain coupled to the shackle G! in any 
suitable manner. H is a stop which prevents the catch e turning 
too far forward. The mode of action of the coupling link itself is 
as follows: When two vehicles come together the draw link 
automatically enters the bell mouth of the central buffer, and is 
guided by the chamfered mouth thereof into the exact position 








for the coupling pin C to fall, the link G pushing back the 
catch E from engagement with the abutment eon the carriages 
coming together, leaves the pin C free to fall through the link G 
and thus fastens the buffers. The moment, however, the pin C is 
raised from the link G and the two carriages separated, the 
spring catch E flies into position, engaging the abutment e on the 
buffer, and prevents the pin from again falling into position until 
this or another link is again inserted, when the weight of the pin 
and its saddle on the pushing back of the catch E by the link G 
causes the said pin to fall and lock the coupling link. The weight 
of the pin, together with its saddle pressing through the arm c on 
the link, holds the link in a horizontal line, so that when two 
buffers are brought together, the coupling link of one buffer will 
approach the mouth of the other buffer horizontally, and further- 
more the mouth of the buffer being chamfered insures the link 
entering it, even if one buffer is on a lower plane than the adjacent 
buffer. The dotted lines in Fig. 1 show the position of the 
catch E when it is pushed back by the link G on two vehicles 
coming together. Thus in shunting operations, if the coupling 
pin C is raised by being suspended by the uncoupling gear con- 
nected to the shackle G1, a clear space is provided in the buffer 
for the entrance of the draw link. (Accepted June 10, 1897). 


SHIPS AND NAUTICAL APPLIANCES. 


12,817. T. A. Kennedy, Formby, Lancaster. Means 
of Steering Ships. [4 fis.) June 11, 1896.—a represents 
the after end of a screw steam ship; bis the keel, and ¢ de- 
signates the rudder post, which, under this invention, is made 
with a deadplate or septum d, which extends for a distance aft, 
corresponding with the width of the rudder, which consists, 
under this invention, of two blades e, e1, one on either side of the 
deadplate or septum d. The rudder-post ¢ is provided with 
channels or grooves f, f1 in which the rudder stems h, h! are held 








and work. The rudder blades e, e1 are adapted to be moved sepa- 
rately, for turning the vessel to port or starboard, or they may 
be moved together, to act as a brake to arrest the movement of 
the vessel. The means employed for — the double rudder 
may be any suitable mechanism. Figs. 2 and 3 illustrate means 
consisting of two quadrants 7, 7}, fixed on the rudder stems h, h1, 
These quadrants have a dovetail projection k, which fits and 
works in grooves 1 onthe oneens bedplatem. The quadrants, 
and thereby the rudder blades, are worked by the piston-rods 


n, m1 of independent hydraulic rams p, p!. The pumping engine 





preferable when tees are operated upon to enable the use of a 





Pp 
for working the rams may be of any suitable kind placed near the 
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rams, as at 7, or at any other convenient part of the vessel. A 
central rib 7 is formed on the supporting bedplate, and comes 
between the quadrants, and is provided with strips of rubber, 
leather, or other suitable material which forms a buffer for the 
quadrants. To show the position of the rudder blades, and the 
degrees to which they are turned to port or to starboard, a suit- 
able indicating device (not shown) is employed. In this device 
there are two indicating pointers, working over a dial; these 
pointers are connected, by an endless chain or thafting, to the 
respective quadrants, and indicate the position of the rudder 
blades e, el. Inaction, to manceuvre or turn the vessel, one of 
the rudder blades e, ¢1, that is, the rudder blade on the same side 
of the vessel as the direction in which it is desired to sail, is 
moved by the hydraulic ram p or p!, and quadrant i or 1, the 
other rudder blade being left stationary against the deadplate 
or septum d; when the vessel is required to sail in the con- 
trary direction, the rudder on the other side is similarly moved, 
When it is desired to use the rudder asa brake, both blades e, el 
are moved outwards by the rams (as shown in dotted lines, 
Fig. 1), and an arresting action which slows or stops the vessel is 
given. (Accepted June 10, 1897). 


897. B. A. B. Gallo. Paris. Roller Ships. [5 Figs.) 
January 12, 1897.—The hull A of the ship is of special shape. Its 
head a forms a kind of ram which is completely covered in, and due 
to it the ship is enabled tocut the water and air with the greatest 
facility. The hull covering is provided with a number of shutters 
al which are closed when the ship is travelling, and which may be 
opened for working the ship or for loading. Above the main deck 
other decks are arranged extending continuously from one end of 
the ship to the other without a gap. The stern and sides of the 
hull are formed as in ordinary vessels. B' to B!° are the rollers. 
Each of these rollers is formed of two shells connected together 
and forming a kind of hollow spherical lens. The interior of these 
lenticular rollers is provided with water-tight partitions not shown, 
which are suitably arranged for allowing any portion of the roller 


Fig 1. 














n which a hole may be formed to be isolated. These rollers are 
preferably arranged as shown, that is to say, the rollers B!, B2, B% 
fixed on the shaft b' are in front, behind them are the rollers 
B4, B® fixed upon the shaft b2, then the rollers B®, B7, BS fixed 
wpon the shaft 6°, and lastly the rollers B®, Bl” fixed upon the shaft 
b4. The shafts b!, 62, b3, b4 are driven by mean of connecting-rods 
and cranks by engines of any suitable type. Each shaft is driven 
by two engines. The rollers are outwardly provided with ribs 
(not shown) upon their inner sides, that is to say, upon those which 
are not exposed to the direct action of the waves. These ribs 
may be arranged in any suitable manner and act as paddles. 
They are of triangular form and curvilinear in order to pene- 
trate into the water by the point and to produce a progressive 
effect. The rollers have no ribs on the outer faces, in order to pre- 
sent less resistance to the waves. (Accepted June 10, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,785. W. Wilkinson, Birmingham, and G. Sellers, 
Sheffield. Steam Generators and Furnace used in 
Connection therewith. [5 Figs.) June 22, 1896.—The body 
of the improved generator is formed with a longitudinally corru- 
gated open-ended tube A, the upper end of the tube abutting 
against the underside of the base B of the coal hopper C, having 
bye-passes formed for the flame and smoke to pass through, 
whilst the lower end is attached to or fits within the firebox or 
furnace hereinafter described. Within the body tube A is arranged 
a coil D of small copper piping, the external diameter of the coil 
corresponding with the minimum internal diameter of the corru- 
gated pipe. The various rings of the coil are arranged to lie 
closely together, except at the positions at which it is required to 


























form a communicating space between the interior and the exterior 
of the coil. The corrugated tube having the coil suspended within 
it is inclosed by a plain tube E of such diameter as to provide a 
flue space F between its interior surface and the exterior surface 
of the corrugated tube. Both the outer and inner tubes E and D 
of the generator are inclosed within a casing G and the interven- 
ing space between the casing and the outer tube is filled up with 
any suitable non-conducting material H. When employing solid 
fuel with this generator the upper part of the a is arranged 
as a coal hopper, the base of the hopper being formed by a plate B 
preferably of cast iron, which is secured within the casing. With 
the hopper baseplate there is preferably formed a central flue 
which projects into the coil. The upper end of the same has a 
cup for the reception of a conical plug J operated by a screw and 





lever for the regulation of the admission of fuel to the firebox. 
The firebox or furnace K is suspended by a hooked rod from the 
lower end of the central flue. The flame and hot gases from the 
firebox ascend through the centre of the coil and the central flue, 
and also through the longitudinal or vertical spaces between the 
exterior of the coil and the maximum internal diameter of the 
corrugated tube, and by the provision of the communicating 
_ the gases can flow from the inside to the outside of 
the coil or vice versa whilst ascending. At the upper end of the 
corrugated tube the gases flow into the flue space between the 
inner and outer tubes, and in descending through such flue the 
gases are compelled to take a spiral course by a spiral diaphragm 
or plate M fitted within the flue. After thus traversing through 
the spiral external flue the smoke and gases are discharged to 
atmosphere from the open end or mouth of the flue. A damper N 
is provided within the spiral flue. The feed water is conveyed to 
one end D! of the coil by a feed pipe arranged preferably in a coil 
form within the spiral flue, and receives sutticient heat in travers- 
ing such external coil to convert it into steam. The steam is con- 
veyed through the inner coil and becomes superheated before pass- 
ing . the opposite end D2 to the engine. (Accepted June 10, 
1897). 


28,742. H. B. wae. Chicago, I1l.,U.S.A. Mecha- 
nical Water P: ers. (3 Figs.) December 15, 1896.— 
A is a locomotive boiler. Bisa riveted sheet iron receptacle ad- 
jacent to the boiler A. C is an ordinary injector for forcing feed 
water into a boiler. Disa feed pipe extending from pees Cc 
to water injector E. Eis a water injector opening and discharg- 
ing into receptacle B. F is a discharge — or nozzle of injector 
E and is placed on the end of the pipe D, or so that such pipe D 
can be connected thereto. G is the discharge opening of injector 
E H isa pipe extending from boiler A into injector E, and dis- 
charging into the chamber around the discharge nozzle F, so that 
hot water extending from the boiler A through pipe H will be 
forced into the receptacle Bin the ordinary manner of working 
injectors. I is a discharge pipe from receptacle B, extending 
therefrom into the boiler A. 5 is a well in receptacle B, near the 
end thereof from which discharge pipe I extends, K is a blow-off 
cock from well J. L is adome on receptacle B. M is a pipe ex- 
tending from dome L, and there is a blow-off cock inpipe M. 0 is 
a deflector plate in receptacle B. The manner of operation of this 
mechanical purifier is as follows ;: When the injector C is opened the 
feed water from the wry is forced therethrough, through pipe 
D, nozzle F in injector E, and into the receptacle B, through the 
discharge G in injector E. At the same time hot water from 











boiler A is drawn through pipe H and forced through dis- 
charge G into receptacle B, along with the cold water. 
Such hot water in its passage through discharge E is 
intermingled with the cold water discharged through nozzle F. 
The cross-sectional area of receptacle B is considerably greater 
than the combined cross-sections of pipes G and H (as well as of 
discharge pipe I), and the contents of such receptacle B are sub- 
stantially at rest while passing through the receptacle; there 
being a slow current through the receptacle towards the discharge 
end thereof, when the injectors C and E are forcing water into 
the receptacle B, through such a and into the boiler 
from the discharge end of the receptacle through pipe I. Assuch 
water extends through the receptacle B, the water being in a highly 
heated condition the matter or substance desired to be taken from 
the water will be precipitated in the receptacle B. When the 
well J and deflector plate O are used, such substances as are of 
greater specific gravity than the liquid contained in the receptacle 
B will be deposited in such well J, from which it can be with- 
drawn by opening the blow-off cock K. Where the dome L is used, 
substances of less specific gravity than the liquid contents of the 
receptacle B will be collected in such dome and can be removed 
therefrom by opening the blow-off cock. (Accepted June 10, 
1897). 


VEHICLES. 
16,463. W. Baines and W. Norris, London. Motor 
Wagons and Vehicles. [6 Figs.) July 24, 1896.—According 


to this invention, a combined motor and freight wagon is con- 
structed with a strong main frame A carried upon road wheels 
B, B!, the front wheels B! being arranged to swivel from the 
centre C of the frame, and so connected by the chain D or other 
means to a screw steering wheel E as to enable the vehicle to be 
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steered by this means. The steering wheel E is arranged at the 
back end of the wagon, and has a worm F gearing into a worm- 
wheel G situated = the top end of a vertical shaft, the bottom 
end of the said shaft carrying the chain wheel H, which, by 
means of the chain D, operates the large chain wheel I, and thus 
swivels the front wheels B! and steers the vehicle. The engine, 
either oil, gas, compressed air, or steam, is mounted within an 
enclosure J at the same end as the steering wheel, and in front of 





this enclosure is placed the wagon proper upon the main wagon 
frame, this wagon being mounted —_ springs k attached to the 
main frame in such a manner as to be easily removable when it is 
desired to use the engine for stationary work. A pair of twin 
cylinder engines L, L! are placed side by side, and driving on to 
the same shaft M, this engine shaft M carrying two toothed 
pinions N, Nt, which pinions gear into toothed wheels 0, 01 
mounted on a common shaft P. These toothed wheels O, 0! are 
attached by friction or other couplings Q, Q to the shaft: Pp 
common to both, and the couplings Q, Q! are so devised 
that both cannot be put into gear at once—that is, before 
one can be put into gear the other must be placed out of 
gear. This shaft P passes right across the wagon on the 
underframe, and it carries at its two extremities toothed 
pinions R, Rl. One of these pinions R! gears into the teeth 
of an internally toothed wheel S on one side of the vehicle 
and the other pinion R gears into the teeth of the externally 
toothed wheel T on the other side of the vehicle. The jn. 
ternally toothed wheel S and the externally toothed wheel T 
are mounted upon the same shaft or axle U, which shaft or 
axle stretches right across the underframe. Outside these 
toothed wheels on the same axle are mounted the road driving 
wheels B of the wagon, and these wheels are coupled to 
the inner toothed wheels by means of a rage 5 bolt contrivance, 
The toothed pinions R, R! at the opposite ends of the common 
shaft P are geared to that shaft by means of friction or other 
clutches Q2, Q3, and these clutches Q2, Q3, like the clutches Q, Q), 
are also so arranged that only one can grip the shaft P at a time. 
This arrangement of gearing provides two speeds, a fast speed and 
a slow speed, and also a power of reversing. When the motor 
wagon is moving forward at full speed the larger pinion N upon 
the engine shaft M gears into the smaller toothed wheel O upon 
the second or intermediate shaft P. This toothed wheel 0 is then 
made fast to the shaft P by the clutch Q, and the pinion R which 
gears into the externally toothed wheel T on the driving wheel 
shaft U is also fast to the intermediate shaft P by its clutch Q2, 
The wagon, therefore, moves forward. At the slow speed this 
larger eyed N and smaller toothed wheel O still gear into each 
other, but the clutch Q connecting the said toothed wheel O and 
the intermediate shaft P is thrown out. The smaller pinion N 
gearing into the larger toothed wheel O! then rotates the inter- 
mediate shaft P, as the larger wheel 0! into which it gears is 
connected to the said shaft P by means of its clutch Q'. With 
this arrangement the wagon moves forward at the slow speed. 
When the wagon is to be reversed the engine may be geared 
either to the slow speed or the fast speed, but the pinion Rl 
geariog into the internal wheel S is then coupled to the inter- 
mediate shaft P by the clutch YY and the pinion R gearing into 
the externally toothed wheel T is thrown out of action by re- 
leasing the clutch Q?. In this way the wagon is reversed either 
at the fast or the slow speed. (Accepted June 10, 1897.) 


12,602. W. Stilton, Walsall,and R. A. McLellan, 
Burton-on-Trent, Staffs. Tricyles, Cars, or Ve- 
hicles Actuated by Compressed Air. [5 Figs.) June 9, 
1896.—a is a tubular,frame supporting the body of the vehicle band 
carrying the bearing for the crankshaft d and cylinders c. A, A is 
a double-acting air pump coupled to the crank A2, and J by means 
of the connecting-rods K and K!. O and o! are piston-rods and 
P the pistons. is an ordinary cylinder provided with an ordi- 
nary valve chest D! and slide valve D and the exhaust S; the 

iston and rod R is connected to the crank L by a connecting-rod 
{. Bisa compression chamber in which air is compressed for 
supplying the motive power. The hand pump I 1s for creating 
the requisite amount of pressure in the compression chamber B 
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for starting the machine. By attaching a length’of tubing to the 
hand pump it may be used for inflating the pneumatic tyres when 
such are used. The connecting pipes F, Foonvey the air from the air 
pumps A, A to the compression chamber B and from hence to the 
cylinder C, the | of air being regulated by the automatic 
admission valves H, H, which are of the ordinary type. The 
action of the machine is as follows: Air is first forced into the 
compression chamber B by means of the hand pump I which creates 
the required amount of air for starting the machine ; this said air 
is admitted to the cylinder © by means of the valves aforesaid 
which give the first impulse to the crankshaft and hence to the 
air pumps A, A, which when once in action keep up a constant 
oy in the compression chamber B which supplies the cy- 
inder C. (Accepted June 10, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in 
tates of America from 1847 to the present time, and 
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consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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THE ACTUAL STRESSES IN BRIDGE | effected optically. A reading telescope was clamped 


MEMBERS. 


Derrne the past five years some most interesting | both within the same field of view. 


work has been accomplished by M. Rabut in in- 
vestigating the actual stresses in the different 
members of all the various types of bridges in use 
on the Western Railway of France. No such com- 
jlete examination of bridge deformations has ever 
been made previously, and especial precautions were 
taken to insure the accuracy of the figures obtained. 
Some account of the instruments used, and_ the 
methods of procedure followed, will therefore be of 
interest, though in the meantime we may state the 
ceneral result has been to confirm the views ex- 
pressed several times in these columns as to the prac- 
tical unimportance of the dynamic effect of a rolling 
load. Thus M. Rabut states that in the case of a 
modern plate girder of 60 ft. span, the maximum 
deflection under the regulation statical test load 
will be about 2 in. ; whilst, when the load is run 
over the bridge at a high speed the range of the 
ensuing vibrations will only be about one-tenth of 
this. It is often stated in text-books that the 
dynamic deflection is double the statical one, but 
the careful experiments made by M. Rabut show 
that in practice this statement utterly mis- 
represents the facts. The same general proportion 
between the static and dynamic deflection given 
above is also found to hold in the case of the 
static and dynamic stresses in the individual 
bars of which the whole bridge is composed. 
Certain other experimenters have, it is true, found 
greater values for this dynamic effect, but they 
had failed to take the precautions to insure the 
reliability of their observations, which M. Rabut’s 
experiments have shown to be absolutely necessary. 
Taking first the case of the deflection of the main 
girders, cross-girders, and longitudinals, M. Rabut 
has employed a recording deflection meter, which 
traces on a cylinder moved by clockwork the deflec- 
tion and vibrations of the girder considered. The 
instrument, which is made by Messrs. Richards, 
of Paris, is of a very simple character. It 
consists of the recording drum aforementioned, 
and a very light multiplying lever, carefully 
mounted on trunnions, one end of which carries 
the recording pen, whilst the shorter arm is 
firmly attached to a No. 17 soft steel wire running 
between the bridge and a heavy weight resting on 
the ground below. The upper end of this wire is 
attached to a helical straining spring, fixed 
securely to the girder above the registering instru- 
ment. This spring keeps the wire tight whatever 
the deflection of the girder. The plan was tried, at 
one time, of using a weight for stretching the wire 
in place of this spring, but the effect was to in- 
crease enormously the apparent vibrations of the 
structure, owing to the inertia of this weight. The 
recorder is fixed to the bridge platform, and moves 
with it. The short end of the recording lever, on 
the other hand, is fixed in space by its attachment 
tothe vertical wire as already explained, and con- 
sejuently the deflections of the bridge are recorded 
ona magnified scale on the rotating cylinder. A 
second pen marks on the same cylinder the position 
of the load at any time, the connection being made 
electrically. The cross-girder deflections can be 
obtained by using three of the above instruments, 
two being fixed at the ends and the other at the 
middle of the girder in question. In general, 
however, a single instrument has been used, sup- 
ported on a light and stiff beam or truss of pine 
wood, slung on hinges from the girder ends. 

With regard to longitudinal movements it was at 
first attempted to measure these by substituting a 
horizontal wire for the vertical one previously used, 
one end of this wire being attached to a pier and 
the other to the spring described above, fixed 
to the girder at a point beyond the deflection meter. 
It was found, however, that the pier itself was 
liable to yield somewhat as the load came on the 
structure, thus vitiating the records obtained. 
Thus, in the case of a viaduct of six arches, it 
was found that when the load entered the first 
span all the intermediate piers yielded, causing 
the crown of the last arch to rise. By an ingenious 
arrangement of wires, however, M. Rabut was able 
t> secure a satisfactory connection between his 
recording lever and the actual ground, thus per- 
litting longitudinal and transverse deflections to 
hs recorded as easily as vertical ones. Many obser- 
vations were made in determining the angular 
deflections of the neutral axes of different girders 
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to the bar to be tested, and directed towards two 
scales fixed at unequal distances from the telescope, 
Then if H! 
represents the increase in the reading of the further 
scale on loading the bridge, and H that of the nearer 
scale, D the distance between the scales, and 9 the 
1 

angular deflection, we have tan 6 = ar . This 
plan gets rid of the correction necessary for the ver- 
tical deflection of the girder at the point from which 
the observations are taken. M. Rabut claims that, 
besides being very simply obtained, the angular 
deflection is a more useful criterion of the stiffness 
of the bridge than the vertical deflection, since it 
varies little with different spans, whilst the ver- 
tical deflection varies between wide limits. By fix- 
ing a bar at right angles to the beam of which the 
change of slope is to be measured, and connecting 
the outer end of this to the recorder previously de- 
scribed, which is then fixed solidly on the ground, it 
is possible to get a graphic trace of the angular de- 
flection as a load moves over the bridge. 

Coming to the determination of the actual 
stresses in the different bars, M. Rabut has paid 
special attention to the determination of the various 
secondary stresses. Thus, taking a diagonal bar of 
a riveted structure, the stresses existing in it are, 
in the first place, simple tension or compression, 
which in designing the structure is calculated by 
the various well-known methods, and the bar pro- 
portioned accordingly. In addition to this, how- 
ever, there will practically invariably be bending 
stresses in it arising from the rigidity of its 
connections to the other members of the truss. 
Theory shows, and experiment confirms the deduc- 
tion, that these stresses will be at their maximum 
near the ends of the bar, that is to say, at the 
joints. To determine them with any degree of 
accuracy, it is necessary to measure the elastic 
deformation at both the edges of the bar, and 
not near the neutral fibre; and, further, the 
measurements must be made in a very short 
length. In no case in M. Rabut’s experiments 
did this distance exceed 8 in. The instrument 
used consisted of a dial having a pointer on it 
which read off the stresses to be measured direct. 
This pointer was connected by multiplying gear with 
one end of a rod, the other end of which was 
clamped firmly to the bar, the dial being clamped 
similarly at the other end. To insure accuracy and 
the stability of the clamps, it was found most essen- 
tial to keep all parts extremely light ; but, this done, 
careful experiment showed the indications of the 
instrument to be practically accurate. A stress of 
1 ton per square inch was represented by over } in. 
on the scale of the instrument. 

M. Rabut promises at some future date to pub- 
lish detailed figures showing the actual measure- 
ments made; but in the meantime it may be 
stated that the secondary stresses discovered by 
him have been found to be often very large, 
but their bearing on the subject of bridge design 
must be interpreted in view of Wohler’s results on 
repeated stress, and the important axiom enunciated 
in our articles on ‘‘ Bridge Practice” in our issues 
of November 20 and December 11 last (vol. lxii., 
pages 651 and 741), to the effect that ‘‘ The range of 
stress in a statically indeterminate structure can 
always be accurately calculated, and is unaffected by 
any reasonable amount of settlement or similar de- 
formation tending to alter the live load stresses.” 
From Wohler’s and Bauschinger’s results we know 
that the range of stress is the true criterion of the 
strength of a bridge member, whilst our axiom 
shows that this range of stress is practically un- 
affected by settlement or permanent set. Hence if 
we find by calculation, or from the results of experi- 
ence, that these secondary stresses do not increase 
the range of stress of the material beyond a safe 
limit, we can then rest assured that no reasonable 
degree of pier settlement or increase of dead load 
will raise this range of stress to a dangerous limit. 





FIRE PROTECTION IN EUROPE.— 
No. IV. 
By Epwin O. Sacus, Architect. 
IntTRoDUCTION—(continued ). 
Fire ComBatIne. 

Outside Help—continued. —It is quite impos- 
sible for me here to enter into a description 
of the appliances or working of brigades. Be- 


and of individual truss members. This was mainly | sides requiring some considerable time, I should 








have to describe a number of institutions indivi- 
dually, and that is not my intention in the intro- 
ductory articles. I will only point out that where 
there is a high-pressure water supply some brigades 
simply attend with hose cars, life-saving gear and 
ladders, or instead of the hose cars take their 
manuals, which they practically never use. Others 
take, and make a point of using, the manuals, 
and have a barrel with them ready to supply the 
first gallons of water necessary. No time is thus 
lost in connecting with the nearest hydrant or plug, 
and in case of a hydrant being out of order, there is 
always sufficient water at hand until the second 
hydrant has been found. Some cities always have 
an attendance of steamers, which are, however, only 
used in urgent cases. In other instances the steamer 
is at once used in the same way as the manual, 
and this quite independent of the pressure there is 
in the water service. Where there isno good water 
service, manuals or steamers, of course, have to be 
sent out, and are either supplied from the low-pres- 
sure service or from the natural waterways or wells. 
Of course there are yet a large number of cities 
where the suburbs have no proper water service, 
and the water barrel comes in very handy here for 
porterage. 

As to life-saving and manceuvring gear, some 
brigades rely almost entirely on rope ladders, others 
almost entirely on long ladders, scaling ladders, or 
telescopic escapes. In one city I know great con- 
fidence is placed in the jumping sheet, in another 
‘* shutes ”” are much used, and there are a few where 
wonderful work is done with life lines. Simply to 
indicate the diversity with which any one appliance 
can be treated, made or handled, in the fire service, 
I will refer to the illustrations showing how jump- 
ing sheets are held by various brigades. There 
are 60 distinct ways in which they may be handled. 
Then there is the material of the jumping sheet to 
be considered, the size andthe shape, whether round, 
oblong, square, or rectangular ; then the means of 
holding it, the way to fold it, how to stow it, and at 
what distance from the endangered building the 
sheet is to be held. Last, but not least, come the 
words of command. 

As tothe working of brigades, I must here limit. 
myself to saying that there are, first of all, forces 
where all possible attention is given to the rapidity 
of the actual turn-out, whilst there are others where 
the speed at which engines run to the fire is con- 
sidered to be of primary importance. Other 
brigades, again, give equal attention to both. There 
are brigades which work entirely on military lines, 
each man having certain duties marked out for him 
beforehand for every possible occasion, and there 
are others where a happy-go-lucky working is pre- 
ferred. Of course there are combinations in the 
same way as regardscommand. I know one chief 
ofticer who always arrives at a fire with a staff of ad- 
jutants and orderlies, and controls the working of 
his brigade from a position of vantage at a distance. 
Another chief of a strong brigade always delights 
to be in the thick of a fire, perhaps at the branch 
itself, or on some gallant life-saving exploit, where 
he no doubt does good work as a fireman, but in no 
way fulfils the office of a commander. Officers 
must remember that they are officers and not men, 
and this is generally very difficult to those who 
advance from the ranks. Superintendents, how- 
ever smart, must leave acts of bravery to their 
men, and chief officers, without going to extremes, 
must always be in a good position where they can 
control everything pertaining to the outbreak in 
question. Some brigades seem to make a point of 
working quietly, and shouting is absolutely for- 
bidden. All commands are here given on shrill 
whistles. In some brigades all commands are 
given by word of mouth, and there is much bawl- 
ing. In others the command is even repeated on 
horns, and the noise becomes ridiculous. As a 
rule, quiet working is a sign of efficiency. 

Some brigades work as close as possible to the 
fire, others are satisfied with putting water on or 
about the fire from a distance. Some attack the 
fire directly, others only try to protect what sur- 
rounds the seat of the flames. In several brigades 
the orders are to always try and attack by the 
natural routes of the front door and the staircases. 
In others the men. always have to attempt some 
more unnatural entrance, with the aid of ladders 
through windows for instance. Some _ brigades 
carefully extinguish a fire, some simply swamp it. 
I know cases where officers will go so far as to let a 
roof that is alight burn itself out, simply keeping 
the surrounding walls, or, say, the attic floor, damp. 
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This prevents unnecessary water damage. The 
roof will have to be renewed in any case. What need 
is there to spoil a number of rooms below ? Handled 
by judicious officers, several brigades have been able 
to boast of never having damaged property unneces- 
sarily. They have, for instance, had the patience 
to suffocate a cellar fire instead of putting the 
whole cellar under water. In certain classes of 
property, the bucket, the hand-pump, and the mop 
have been far more effective in minimising actual 
destruction than hose, which may ruin more by water 
than the actual fire would have done. It is one 
of the easiest signs by which to judge the training 
and handling of a fire brigade, to see what damage 
they do. Even an inconsiderate smashing of doors 
and windows, when there is absolutely no need for 
it, can be avoided where every man in the force 
feels that his first duty is to prevent damage and 
loss, and his second to extinguish the fire. 

Where the brigade includes a salvage division it 
is generally stationed at headquarters. Where this 
division is split up into sections there would also 
be a distribution among the district centres. The 
salvage men are simply part of the force told off on 
special duty. Where there are private salvage 
corps their stations are generally near the head- 
quarters or district centre of the brigade from 
which they receive the notice of the fire. In some 
cities the salvage corps work quite independently, 
in others they work under the chief of the brigade 
directly they arrive at the fire. : 

I am afraid I cannot here even touch on the 
working of other auxiliaries, except to say that 
there are a number of cities where the advantage 
of firemen having plenty of room to work in is fully 
recognised, and the police are at once called out 
with the fire brigade and brought on to the scene in 
an incredibly short time. There are always vans 
ready horsed at the police headquarters to take out 
a squad of men when the fire call comes, and a 
certain number of mounted men are also kept 
ready for this purpose. The value of these mea- 
sures should not be underrated, especially in cities 
prone to rowdyism or political demonstration. | If 
the firemen are unpopular, their work will be doubly 
difficult for them. By-the-bye, there is, however, 
one thing I cannot omit, and that is to point ou 
the value of firemen being trained ambulance men 
especially in such localities where independent 
ambulance corps do not attend fires. 

Having in this section of my introduction dealt 
entirely with ‘‘ Fire Combating,” the illustrations 
which I have selected refer particularly to fire ex- 
tinguishing. These illustrations give some idea of 
the organisation and equipment in the appliances 
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of fire brigades ; and whilst, on the one hand, the 
photographs are representative of English types, ex- 
amples are also shown of several Continental institu- 
tions. One illustration, Fig. 11, page 184 (taken from 
a photograph by Messrs. Gregory), forcibly shows 
some of the features of the London Fire Brigade, for 
the manual, the men and their equipment, and the 
horses all present the typical equipment, physique, 
and horseflesh to which we are accustomed in this 
city. Another engraving, Fig. 12, illustrates the 
minor equipment of a small provincial fire brigade, 
with its hose-cart, hydrant, scaling ladder, and 
company of four men. This illustration indicates 
the first means available for ‘‘ outside help” in a 
town provided with good water supply. The fire- 
man working the branch of a ‘‘ water tower,” 
Fig. 13, illustrates the working of this particular 
appliance only. 

The illustration, Fig. 14, showing the accoutre- 
ments of an Amsterdam fireman, at the same time 
speaks strongly for the physique of this force. 
Another engraving, Fig. 15, of the Amsterdam 
Fire Brigade shows how lamentably this force is 
handicapped by its equipment—with appliances 
that are anything but modern; in fact, the small 
cart with its manual, &c., is an appliance that 
should have been long ago condemned. In the same 
manner as the engraving of the London manual 
engine, Fig. 11, is typical for the equipment 
of our brigade, the illustration, Fig. 17, of the 
Oporto Fire Brigade shows a typical feature of the 
establishment in that city, i.c., the hose reel and 
ladder truck. 

In the two views of Berlin firemen, Figs. 
16 and 19, equipped on the one hand with their 
so-called ‘‘smoke” helinet, and on the other hand 
with their fire suit, are typically presented the 
accoutrements of the Berlin firemen, and the essen- 
tial character of some of their appliances. Fig. 18 also 
shows one of the light steam fire-enginesof that body. 
The illustration, Fig. 20, page 188, of the Viennese 
firemen, who are shown working a small hand hose 
reel, not only illustrates the equipment of the men, 
but also particularly the modern character of their 
appliances. It will be noticed that both branch, 
coupling, and reel are essentially modern. The 
white linen clothing of the men is worn for sanitary 
reasons, as it allows of particularly easy cleansing. 
One of the steam fire engines of this brigade 
(Fig. 21) isalso shown to illustrate the Vienna ap- 
pliances. The French steam fire engine, drawn by 
men, Fig. 22, is a peculiar example of some of the 
many anomalies to be found in the fire brigade esta- 
blishments of France. 

Referring particularly to life saving, the jumping 
sheet of the Vienna Fire Brigade, Fig. 23, on the 
one hand, and the typically English fire escape, 
Fig. 24, on the other, show most markedly the 
difference in methods. 

It is not my intention to go into detail here as 
regards the appliances, or to speak of the brigades 
of which examples are taken. In closing this 
article with some reference to the illustrations, I 
do so with a view to the great variety in the esta- 
blishments and the equipments used for fire com- 
bating being more appreciated, 





LARGE EXPLOSIONS AND THEIR 
RADIT OF DANGER. 
By Lieut.-Colonel Bucknii1, Late R.E. 
(Continued from page 361, vol. lxii.) 

Tuer ‘*Table Showing Distances from Protected 
Works for Magazines and other Danger Buildings,” 
issued by the Board of Trade, furnishes the basis 
on which applications for licences are considered, 
but ‘‘is susceptible to modification under special 
The more important figures are 
plotted on the annexed diagram, and _ pro- 
duce the curves, lettered A, B, C, &e. It 
is quite evident that some of them are not safe 
distance curves ; curve D, for instance, being ap- 
parently a risk running curve for ‘dwelling 
houses with the consent in writing of the occupiers,” 
and which coincides from 10 tons of explosive and 
over. Curve F refers to ‘‘mineral or private rail- 
way, highway or public footpath, promenade or 
open place of resort for the public or for persons 
carrying on any trade or business, canal or navi- 
gable water, dock, river, or sea wall, pier or jetty, 
reservoir, room, or workshop in connection with 
another magazine, store or registered premises.” 

But ‘‘any other room or workshop or any shop, 
magazine for explosive, store for explosive, furnace, 


circumstances.” 





kiln, or fire for the use of any other boiler, engine, 
or machine, or for any manufacturing purposes ; 


public railway,” must keep further afield up to | 


10 tons of explosive See curve E. 

This is all very curious, and not less so is the 
Palace curve, marked A, and just showing at its 
hither end on the left corner at the top of the 
diagram. As the remainder of this curve may 
interest dwellers in our Metropolis, which contains 
more than one ‘‘ Palace or House of residence of 
Her Majesty, Her Heirs and successors,” it can be 
plotted from the figures : 5 tons (of 2000 lb. each), 
2? miles; 10 tons, 3} miles; 20 tons, 5} miles ; 
30 tons, 6} miles; 40 tons, 8} miles; 50 tons, 
10 miles. London may therefore be regarded as 
secure from any large explosion of an accidental 
nature, and much is it to be regretted that other 
cities are not equally well safeguarded. 

Although our inspectors of explosives have 
assigned so many differing distances for equal 
charges, there can evidently be only one minimum 
safe distance for any single charge, and only one 
line of minima for the increasing series of charges 
displayed upon the Board of Trade Table. Which 
line or curve on the diagram are we to regard as 





POUNDS OF EXPLOSIVE = Not 
(owe) 


the safe distance line according to the ideas ef our 
experts? I think they must intend curve C to be 
so regarded, because the detail is as follows: 
‘* Dwelling-house without the consent in writing of 
the occupier; factory not belonging to Govern- 
ment; church or chapel; university college or 
school ; hospital or public institution ; town hall or 
court of justice ; covered market ; theatre or build- 
ing wherein persons are accustomed to assemble ; 
public buildings in charge of the Commissioners of 
H.M.’s Works and Public Buildings ; factory or 
magazine occupied by a Government department 
with consent in writing of such department.” 

Curve B, however, has been added for Govern- 
ment factories where no consent has been obtained, 
and is probably introduced so that power may be 
retained to keep small magazines at a very safe dis- 
tance from those Government factories where ex- 
plosives are handled or manufactured. Taking 
curve C to be the safe distance line of our experts, 
it represents the distances for screened magazines 
and other danger building; or what has been 
already mentioned, as the ‘‘ halving rule.” Also 
curve C” shows the quartered distance rule, 
which a Government inspector is empowered to 
adopt if a hill intervene between a danger building 
and the object to be guarded. This curve C’ re- 
duces the distances to very questionable dimen- 
sions, a magazine with 5 ‘‘ tons” (10,000 lb.) No. 1 
dynamite being permissible at 132 yards from 
densely crowded buildings like churches, theatres, 
and courts of justice ! 

The next matter in connection with our Board of 
Trade Table which merits attention is the heading 
of the column of quantities, ‘‘ Amount of Explo- 
sive to be Allowed in the Magazine or Danger 
Building.” This and the Table itself display the 
remarkable fact that above 5 ‘‘ tons ” no difference 
is made for the quality of the explosive ; 5, 10, or 
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50 tons of blasting powder being treated as no less 
dangerous than equal quantities of dynamite No. 1, 
or gun-cotton, or blasting gelatine. For smaller 
quantities some difference is made in favour of 
gunpowder (see dotted lines on the curves 
B, C, D, E), but the altered curve appears to follow 
no law. 

We are, however, more especially concerned in 
these papers with large —= and their danger 
radii, consequently a close discussion on any 
amounts under 5 ‘‘tons” is scarcely necessary. 
But above 5 tons, why should there be no differ- 
ence for quality ? Eissler compares ‘‘the force of 
blasting-oil” or nitro-glycerine with gunpowder 
thus: ‘‘ According to its volume, as 13 to 1;” 
and ‘‘ according to its weight, as 8 to1;” and if 
dynamite No. 1 be compared with gunpowder, 
weight for weight, the relative force would be 
6 to 1. 

By force, Eissler alludes to the rending force 
required, say, for blasting purposes; but we are 
more concerned here with air concussions, and 
before the air surrounding a large charge can be com- 
pressed into the initial impulse wave, a large 


‘amount of the heat produced by the explosion 





must have been extracted from the gases of explo- 
sion by their environment. Hence, in comparing 
the concussive effect on air of dynamite No. 1 and 
gunpowder, we should reduce the relative force of 
the former from 6 to 4. 

General Abbott, of the United States Engineers, 
has investigated the relative force of many explo- 
sives, and the results were published in the profes- 
sional papers of the Corps of United States Engi- 
neers in 1881, but they apply more especially to 
subaqueous effects. It will, therefore, be somewhat 
difficult to discover a proper correction for quality 
in every case, but it will be far better to make only 
a rough approximation to the truth than to make 
no correction whatever . . . which latter seems to 
be the practice of the Board of Trade, to judge 
from the Table. 

For a year I have endeavoured, but with- 
out success, to obtain some accurate informa- 
tion concerning the great explosion that occurred 
on February 19, 1895 (Ash Wednesday) on the 
Netherlands Railway at Vredendorp, near to 
Johannesburg. The charge was dynamite (grade 
not stated) and amounted to 110,700 Ib. . . . 55.35 
‘* tons,” of 2000 lb. or 49.42 English tons, loaded 
in eight (some accounts say seven) railway trucks, 
which had been standing in the sun for three days. 
A truck loaded with 90 cases of detonators appears 
to have been shunted by a locomotive, and to have 
exploded, causing the eight trucks of dynamite to 
do the same simultaneously. 

The Times gave the fullest report of the disaster, 
and stated that a hole 200 ft. long, 30 ft. deep, and 
80 ft. wide was excavated by the explosion ; that 
heavy pieces of metal from the trucks were driven 
20 ft. below the surface; and that ‘‘every house 
within a radius of half a milewaswrecked,”. . . and 
that a large number of persons were killed and in- 
jured., .. ‘*The roof of a Church at Frodsburg 
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was blown off,” but I have endeavoured in vain to 
discover the distance of this church from the site 
of the accident. 

‘In the principal streets of Johannesburg huge 
window frames were torn out, and many structures 
of solid masonry were wrecked.” . . . ‘‘ No deaths 
or cases of serious injury are reported” in Johan- 
nesburg. . ‘*Most of the houses destroyed 
were constructed of corrugated iron.” .. . 

The distance of the centre of Johannesburg 
from the site of the explosion has not been given, 
but it must have been within the danger distance, 
if, as stated, ‘‘ many structures of solid masonry 
were wrecked ” here. 

In the annual report for 1895 of Her Majesty’s 
Inspectors of Explosives we find : 

On March 19, 1895, an explosion occurred on the 
Rhine at Keeken, in Germany, near the frontier of 
Holland, killing 14 persons and injuring three 
others. ‘‘ A vessel called the Elizabeth” held the 
charge, which consisted of ‘‘ 502 cases of dynamite 
and 432 cases of blasting gelatine (about 43,400 lb. 
inall).” Our experts’ annual report for 1895. 

Allowing 55 Ib. per case for the dynamite there 
would consequently have been 27,610 lb. of it and 
15,790 lb. of the blasting gelatine, which gives only 
36 Ib. per case of the latter. But allowing the 
quoted estimate to be correct, the 15,790 lb. of 
blasting gelatine being equal in power to140 percent. 
of dynamite, must be regarded as 22,106 lb. of 
dynamite—or the total charge be regarded as 
49,716 lb. of dynamite No. 1. A house at a dis- 
tance of 1310 yards had its walls damaged, and 
other houses up to 2400 yards had their window 
frames smashed in, and tiles displaced. Glass was 
smashed up to a distance of 15,000 yards from the 
vessel. As the charge was in the hold of the vessel 
it must be regarded as screened by our Board of 
Trade rules—and their halving rule (see curve C) 
comes into play. Damage to windward of the ex- 
plosion was far less severe. 

The same report of our inspectors records the 
explosion ‘‘ on November 28, 1895, at the Leenw- 
fontein Dynamite Factory, South Africa, of 1000 
cases of dynamite (probably 50,000 lb.) in an under- 
ground magazine and therefore screened. It 
crushed the corrugated iron roofs on the estate 
like tissue paper ; damaged the workshops, labora- 
tory, and offices almost beyond recognition ; felled 
trees, nnd scattered earth and sand through the 
air for miles.” . . . ‘‘Huge boulders were dis- 
placed and carried bodily in some instances as far 
as 400 yards.” ‘‘ A large clock in a cottage some 
three miles distant was thrown to the ground.” 
The extreme distance to which danger to life or 
structural damage existed is not, however, recorded. 
The works were closed and the 800 hands absent. 
The contents of the other underground magazines 
did not explode. This instance shows the necessity 
of recording danger distances more carefully. 

In our inspector’s report for 1894 an explosion 
on August 3 at a dynamite factory at Kriimmel, in 
Germany, is recorded, ‘‘ wherein about 2200 Ib. of 
nitro-glycerine exploded by spontaneons decom- 
position in the final washing-house, and 440 Ib. also 
exploded in the nitrating house . . . say 2640 lb. 
of nitro-glycerine . . . equivalent to about 3520 lb. 
of dynamite No. 1, unscreened. Roofs were up- 
lifted and windows torn from their frames up to 
219 yards. Traces of great air pressure were found 
up to 1094 yards.” 

In the same report we find a record of the ex- 
plosion on March 23 of 10,000 Ib. of No. 3 dyna- 
mite (33 per cent. nitro-glycerine) at the Acme 
Powder Factory, Black’s Run, about 15 miles from 
Pittsburg, Pa. It was followed by other explosions 
caused by fire, viz., 600 lb. of dynamite (grade not 
stated), and 600 Ib. of nitro-glycerine, which latter 
produced a violent concussion, and probably caused 
the broken stained-glass window in the church at 
Springdale, two miles distant, especially as the main 
explosion was stated by several witnesses to have 
produced a comparatively insignificant air shock. 
The main explosion is stated to have projected 
débris to a distance of 333 yards. 

The equivalent charge would be about 4400 Ib. 
of No. 1 dynamite, and the charge was unscreened. 
On May 7, 1894, a severe explosion occurred at the 
Government Cordite Factory, Waltham Abbey, 
blowing four men to pieces and injuring 20 others. 
A War Office Committee appointed to report on the 
accident ‘considered that the first explosion 


(1500 Ib. of nitro-glycerine) was in the washing- 
house, and 
glycerine) 


the second explosion (2200 Ib. of nitro- 
was in the nitro-glycerine store, situated 








61 yards from the washing-house. They were 
connected bya V-shaped gutter, along which the 
nitro-glycerine ran to the store.” The committee 
reported on the ‘‘ damage ranges” thus : 


Yards. 
‘* Serious injury to substantial wall... Sei 95 
Injury to weak buildings, breakage of 
doors, window sashes, &c. ae ac 900 
Heavy débris projected __... 7 
Light débris, with the wind 650 
> against the wind 120 


Windows broken, plaster shaken, up to 2.44 miles 
with the wind, and up to 1.12 miles against the 
wind.” 

On turning to our inspector’s annual report for 
1894, a long account of the accident, occupying more 
than two large pages, will be found, but curiously 
enough these ‘‘ damage ranges” are not mentioned, 
although the committee evidently took especial 
care to investigate and report on this subject. It 
is, therefore, no matter for wonderment when one 
of their annual reports is examined to find little or 
nothing bearing on danger ranges. Thus in their 
report for 1893, no less than 44 foreign explosions 
are recorded ; but in no single case has the danger 
distance been recorded, except in the report on the 
Santander disaster, already mentioned. Much 
care is taken to record the causes of explosions, as 
might be expected, the principal object of our 
Explosive Act being to eliminate causes rather 
than examine effects ; but an incorrect estimate of 
danger areas may very readily itself cause loss of 
life, and for this reason alone danger radii should 
be carefully recorded whenever possible. 

Reverting to the Waltham Abbey explosion of 
May 7, 1894, it should be noticed that the extreme 
range of projected débris—700 yards—-was produced 
by a charge not exceeding 2200 lb. of nitro-glycerine, 
say 2933 Ib. of No. 1 dynamite. 

Also the extreme danger range as regards damage 
to weak structures was 900 yards ; but the two ex- 
plosions were almost simultaneous, and consequently 
for concussive effect their sum, or 3800 lb. of nitro- 
glycerine, say, 5067 lb. No. 1 dynamite, must be 
regarded as the cause. Two air concussions, each 
of force = F, and almost simultaneous, will, indeed, 
produce a greater effect than a single concussion 
within a force = 2 F. 

For example, if the pressure at any distance from 
the first explosion produce a deflection in a yielding 
substance, surface, or structure, and the pressure 
from the second explosion be received before the 
deflected substance, surface, or structure has time 
to return to its original position, it is evident that 
the second pressure acts at a moment when the 
maximum amount of damage is possible. Things 
are already strained almost to their breaking point 
and receive a second blow. There is a gymnasium 
trick which supports this idea. Ask a man to 
stand at attention, and say ‘‘I will push you over 
with my fingers.” This is done by two sudden and 
quickly following pushes on the chest, pushes that 
are each quite trivial in amount. The first causes 
the man to lose his balance, and the second sends 
him over before he has time to step back or to 
otherwise regain his equilibrium. 

Passing to the year 1892 we find that a great ex- 
plosion occurred at the Giant Powder Works near 
to San Francisco on July 9, five men being killed 
and 20 injured. 

The quantity and quality of the explosion, how- 
ever, are left in some doubt. The officers of the 
company stated the amount at from 75 to 100 “‘tons” 
and the quality as 40 per cent. grade dynamite. 
We will accept the larger amount and call the 
equivalent charge 105,666 Ib. of No. 1 dynamite. 

‘¢ A house half-a-mile off was badly injured, and 
much damage to glass occurred in San Francisco, 
15 miles across the bay.” Danger range was there- 
fore at least 880 yards, and probably a good deal 
more. What we want to know in such cases is the 
distance of the nearest undamaged houses beyond 
the damaged houses, as the danger range (for 
houses) must lie between them. Such a fact is 
seldom, if ever, recorded. We learn that a house 
at half-a-mile is damaged, that a city at 15 miles is 
slightly damaged as to glass fracture ; but we do 
not learn even the existence of houses at other 
important positions at intermediate distances from 
the explosion, such as } mile, 1 mile, &c. 

On September 3, 1892, a barge laden with 20 tons 
of gunpowder (blasting from Kaine’s factory) 
caught fire when moored at No. 1 powder buoy off 
Greenock. When the gunpowder exploded glass 
was broken in Greenock to a distance of 2} miles 


from the explosion, but no other damage was done. 
The nearest point of the town from the barge was 
2200 yards, and the charge expressed in terms of 
No. 1 dynamite may be taken as 5 ‘‘tons ” un- 
screened. Shock and earth wave were felt as far as 
Glasgow—23 miles distant. 


(To be continued.) 








THE COLUMBIA MOTOR CARRIAGES. 
(From our New York CoRRESPONDENT.) 


THe Pope Company who make these vehicles 
sent your correspondent a cordial invitation to 
visit Hartford and see them tested. And as the 
trial was to be in the presence of a distinguished 
company composed of journalists, literary men, and 
scientists, and as one can sometimes shine by re- 
flected light, the invitation was accepted, little 
knowing what was in store for us. 

In order to make the test as severe as possible, 
and thus to make the achievement much more 
notable, the Pope Company had, no doubt, 
shrewdly arranged for a perfect downpour of water, 
which commenced the night before and continued 
without cessation. The roads were flooded, and 
when the party reached Hartford, it was raining in 
a manner that would have turned Noah green with 
envy. In fact, we congregated in the railway 
way station and declined to move for some time. 
On reaching the works the writer had doubts if 
there would be any test at all unless the trip could 
be made in a steam yacht, but any thought of 
abandoning the enterprise did not come into the 
mind of the manager of the works, probably because 
he is an ex-officer in the United States Navy. 
After a lunch which put everybody into the best of 
humours, the machines were brought up and the 
party seated in them. 

The manager aforesaid and the writer were in 
one vehicle ; unfortunately for its occupants, this 
carriage had not the elegant top shown in Fig. 1 
on page 189. If it had possessed this, we should 
have been more comfortable under the circum- 
stances. ; 

After a few movements made under cover, back 
and forward, and around posts and obstructions in 
the building, just to show how readily the machine 
could be guided and controlled, we shot through 
the door and out into the storm at a 15 mile per 
hour rate. The first thing we rushed through was 
a large mud puddle, and following the laws of 
gravity and centrifugal force, a large quantity of 
fluid found a resting-place on the writer’s back. 
We then whirled around a corner, one of the 
wheels having sunk over the rim in soft earth. 
This, contrary to usage, which should have retarded 
our speed, seemed rather to exhilarate the motor, 
for we proceeded rapidly across a trolley track, and 
into the mud beyond it. We now ascended an 8 
per cent. grade at a much faster speed than several 
wagons using 2 horse-power. We made a run of 
about one mile under these conditions, and it was 
quite long enough for one of the passengers. The 
motor was stopped by the brake almost within the 
length of the carriage, and was throughout under 
the most perfect control ; it was backed and turned 
around in either direction at will, and when we 
reached the works again a new passenger occupied 
the carriage, which went back over the same route 
and over the same grades. This was kept up with- 
out recharging any of the batteries throughout the 
afternoon, and the passengers were easily recognised 
thereafter by the trade mark extending down their 
backs. When all present had marked and been 
marked, the enjoyment ceased, although the rain did 
not ; in point of fact it increased. There were among 
the various spectators some interested in petroleum 
motors, and the Pope Company, feeling absolutely 
sure of their own work, did not hesitate to make 
them welcome, and to show them all that any one 
could wish to see. There is one advantage in the 
writer’s mind incident to the possession of a petro- 
leum motor, and that is the absence of any danger 
of losing it. You can always find it if within the 
radius of a few miles, unless you have chronic 
catarrh or a severe cold in your head. Indeed, 
sometimes in passing through a street through 
which this form of motor has gone a week pre- 
viously, a man with keen scent might be able to 
mark out the route. To show how easily the 
Columbia motor could be handled, one of the party, 
who had never run one previously, took the levers, 
ran it up and down hill, reversed it, put on the 








brake, and guided it through narrow places on the 
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FIRE PROTECTION IN EUROPE 
(For Description, see Page 183.) 
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return trip, having acquired all his knowledge system of wiring being apparent. The cut-out is, carriage the watt meter runs backward at a speed 
during the few moments occupied in going out. shown at C.0.2., ©.0.1., C.0.3. The recording|lower than would be the case with the same 

The mechanical description of this motor is as | watt meter which actuates this cut-out is also shown. | current during discharging. This provides for the 
follows : Fig. 7 shows a section of the carriage, |The connections are so made between these two} loss in efficiency in the battery. Thus, when the 
the batteries being under the seat, and the full! devices that when the charging current enters the! indicator finger on the meter has returned to the 
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THE COLUMBIA ELECTRIC MOTOR CARRIAGE. 


CONSTRUCTED BY THE POPE CYCLE WORKS, HARTFORD, CONN., U.S.A. 
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TRUBS 
CrcuIT BREAKER 
GONNECTIONS SHOWN FOR CHARGING eee 
(9083 — } 

“full” position on the dial it is plain that slightly — Pose liable to cause — results, a in the 
more energy has gone into the battery than was Fig.6. 0. = - ee _— oe — is put 
taken out. Two small contacts after the manner of Yn Ley in, which is operated by the heel, and which makes 
the ordinary electric alarm clock are provided at Y it practically impossible for an unthinking or care- 


less person to reverse the current in the motor when 
the carriage is going at high speed ahead. 
The emergency switch shown on the engraving is 


the “full” position, so that when the finger 
reaches this point the circuit is completed through 
the electromagnet on the cut-out which actuates 


Ling 


y 


the armature and permits of the main switch of N Y asmall plug conveniently near the seat ; an operator 
the carriage being thrown out. Thus, by simply S Z can always pull it out in case of any accident to 
Inserting the charging plug in the carriage and = = the motor, which would prevent its being stopped. 

closing the main switch no attention whatever is Z S All battery connections, and for that matter, all 
required until it is desired to next use the carriage. N connections throughout the carriage which have to 


be manipulated in any way are made of two different 
sized holes, all of the positive holes being the larger. 
Thus no negative plug can be entered in a positive 
hole, nor any positive plug entered in a negative 
hole. 

Fig. 2 shows the batteries in position and the 
springs supporting them. Fig. 3 shows the steer- 


he recording watt meter is of a special type made 
by the General Electric Company. 

The reversing switch shown is not put in the con- 
troller on Columbia carriages, for the reason that in 
Some cases it is possible for an excited person 
during an emergency to quickly draw the controller 
from full speed ahead to backing. This plainly 
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ing apparatus, which is attached to the front wheels, 
and by which the carriage can be turned in any de- 
sired direction. Fig. 4 shows the plan of the rear 
axle, with the motor and gearing for driving. Fig. 5 
shows the hand brake, which is a most effective 
piece of apparatus and stops the carriage quite as 
suddenly as its occupants could desire. 

To one familiar at all with electricity, and espe- 
cially with storage batteries, the test applied was 
about as severe as could be desired. All the cir- 
cumstances were of the most unfavourable character, 
and success under those conditions, where a failure 
would have shown nothing necessarily fatal to future 
efforts under normal conditions, must be counted 
as a great achievement. 

The carriage, it was stated, weighed about 1500 Ib. 
to 1700 lb., including the batteries, which weigh 
about 850 lb. This weight of battery will drive 
the carriage on smooth level roads about 30 miles 
without recharging. By means of a meter it can 
be seen at a glance the amount of power at the 
start, and the amount remaining in the batteries. 
The cost of recharging is about 50 cents, and 
under favourable conditions can be reduced to $ per 
cent. per mile. The motor has a capacity of about 
2 horse-power, and its speed may be taken as 15 
miles per hour. By taking out the emergency plug, 
shown in Fig. 7, the current can be absolutely cut 
off from the motor. The carriages are fitted with 
ball bearings on all the bearing surfaces ; the 
tyres are pneumatic, and 3 in. in diameter, they 
are practically unpuncturable. One set have run 
2300 miles without deterioration, and are still in 
use. The experimental electric carriage was put in 
commission over a year ago, and since that time 
has been in constant use, having made a mileage of 
about 3500 in and around the city of Hartford. It 
has been driven over all kinds and conditions of 
roads, and through deep mud and snow. It was 
given into the hands of people without the slightest 
mechanical training or previous experience. Even 
the imost unskilled, after a few words of expla- 
nation, were able to control and steer the carriage 
with perfect safety and ease. During this long 
period of use, and even abuse, it never met with an 
accident serious enough to oblige it to be taken 
home by any other power than its own. 

The normal power of the carriage, or that re- 
quired to drive it at a speed of 12} miles per hour 
on a level asphalte pavement, is 18 amperes and ap- 
proximately 80 volts. This is an output of the 
batteries of 1.93 horse-power. The efticiency of 
the motors is 80 per cent., and assuming that the 
loss in the gearing of the carriage is 10 per cent., 
making the total efticiency of the motive mechanism 
72 per cent. This means that with 1.93 horse- 
power going in from the batteries 1.35 horse-power, 
practically 12 horse-power is being exerted at the 
rim of the wheel. The motors are built for a 
normal load of 2 horse-power. Their specifications 
called, however, for them to stand an overload of 
100 per cent. or 4 horse-power for three-quarters 
of an hour without injurious heating. The capa- 
city of the batteries had better be stated as 70 
ampere-hours at a discharge rate of 35 amperes. 
This would mean that 25 amperes discharge could 
be maintained for 2.8 hours, which, on ordinary 
roads, could be expected to propel the carriage be- 
tween 30 and 35 miles according to the number of 
stops made and the conditions of the grading of 
the road. 








GAS ENGINES IN FRENCH FLOUR 
MILLIS. 

Ir will be remembered that in the account we 
published of the International Exhibition held in 
Rouen in 1896, we referred to the installation of 
motive power. It comprised two gas engines, work- 
ing with ‘‘ poor gas,” of the system of MM. Dela- 
marre-Deboutteville and Malandin, and constructed 
by MM. Matter and Co., of Rouen. One drove 
the machinery in the galleries of the Exhibition, 
and the other the dynamos furnishing the 
electric light. The first was remarkable, not only 
because it was of 90 horse - power, and of a 
new type named “ baionnette,” but also be- 
cause it was furnished with a new governor. 
With the usual type of governor the regulation is 
effected by intermitting certain of the charges, 
several charges being often followed by several 
intermissions. Under the new system there 


is never more than one charge intermitted at a 
time, which guarantees against 
speed, 


fluctuations of 
The engine in question received a Grand 








Prix at the Exhibition; it has recently been 
erected to supply 530 horse-power in a flour mill 
which has been constructed at Paris. We have 
already referred to this mill, and now propose to 
describe it more in detail. 

The ‘‘ Simplex” gas engines of MM. Delamarre- 
Deboutteville and Malandin are well known by 
name in this country, but a few words regarding 
their history will nevertheless be interesting. The 
engine in question uses ‘‘poor gas,” but it is 
equally well adapted to work with town’s gas. 
This latter has, however, the disadvantage of being 
expensive, the price being prohibitive when the 
power exceeds 20 horse-power or so. If this were 
the only kind of gas available it would be out of 
the question to construct large gas engines, as they 
could not compete with steam. Itis only by using 
a cheaper kind of gas that large engines can be 
economically possible. For a long time it was con- 
sidered impossible to use gas from producers in 
view of its extremely small calorific power. 
With gas of from 1400 to 1500 calories it was im- 
possible to employ the ordinary form of ignition 
apparatus, particularly as very high compression 
was needed. Ignition by electricity is required, 
and to this end MM. Delamarre - Deboutteville 
and Malandin, in 1883-84, directed their attention 
with such success that they showed a ‘‘ Simplex ” 
engine of 25 horse-power at the Havre Exhibition 
of 1887. 

At that time, and for some years afterwards, 
these inventors used the Dowson gas apparatus, 
which, with all its advantages, has the drawback of 
requiring the use of a steam boiler. In consequence 
of this they abandoned it for the Buire-Lencauchez 
gas producer. This latter is an iron cylinder lined 
with firebrick separated from the metal by a layer 
of sand intended to reduce the loss of heat by 
radiation. The coal used rests on a grate with 
inclined bars, whilst a supply of water, controlled 
by a special valve, is allowed to trickle through a 
hollow bar, where it is heated, falling finally through 
suitable openings, as a spray, into the ashpit. Here 
it is evaporated, the steam formed passing up 
through the glowing fuel. Any excess of water is 
caught in a special receiver outside the generator 
proper, the state of which shows at any time 
if the apparatus is working properly. A current 
of air under pressure is passed under the 
furnace by means of a small fan driven by 
the main engine. This air mixes with the 
water vapour already referred to, and passing 
through the fuel gives rise to a producer gas of 
very constant composition containing CO, H, and 
hydrocarbons mixed with atmospheric nitrogen. 
This gas is passed through a washer consisting of 
columns of coke, over which water is allowed to 
trickle, and thence into a gasholder. The supply 
stored here acts as a reserve to meet the vary- 
ing demands of the engine, and is also used at 
starting to drive the fan supplying air to the 
producer. 

In working, the production of gas is regulated 
according to the needs of the engine by causing the 
bell of the gasholder, as it rises, to close the air 
valve, through which the producer takes its supply. 
Either French coal or English anthracite is used 
with this producer, the fermer being cheaper. 
About 88.3 cubic feet of this producer gas are re- 
quired per brake horse-power of the ‘‘ Simplex ” 
engine. 

It is unnecessary to give here a very detailed 
account of this latter motor, which has already 
been the subject of reports by several English 


engineers, including Mr. Bryan Donkin and 
Professor W. Robinson. We may, however, 
recall the fact that the ignition is effected 


electrically, and that a very high initial com- 
pression of the charge is used. For ordinary 
fixed engines a pendulum governor of a cheap and 
simple form is employed. The engine is arranged 
to be self-starting, a charge being admitted behind 
the piston when at about half stroke by means of a 
special valve, and fired. Very large engines having 
but one cylinder can be built on the ‘‘Simplex” 
principle. In such cases the difficulties to be over- 
come in the direction of securing equal heating of 
the cylinder walls, of the cooling of the piston, and 
the firing of the charge are very great. Never- 
theless a 50 horse-power ‘‘ Simplex ” engine was 
successfully constructed in 1889, which was soon 
followed by one of 100 horse-power which was 
erected in a spinning mill. In 1894 MM. Dela- 
marre - Deboutteville and Maladin had a motor 





and Co., of Rouen, which was used to drive the mills 


of M. Abel Leblanc, near Paris. This motor gave 
320 indicated horse-power when used with pro- 
ducer gas, but with house gas it generated as much 
as 450 horse-power. In ordinary every-day work 
its load now corresponds to 280 horse-power. The 
engine has one cylinder only which is 34.26 in. in 
diameter, the stroke being 39.4 in. long, and the 
revolutions 100 per minute. The fuel used in the 
producer is Anzin coal, which is consumed at the 
rate of .811 lb. per indicated horse-power hour, 
corresponding to 1.037 lb. per brake horse-power 
hour. The water needed for cooling is 215.8 cubic 
feet, whilst about 106 cubic feet are used in the pro- 
ducers and washer. This very remarkable result 
led the designers to attempt the construction of the 
still larger plant erected at the mills of the Société 
Truffaut at Paris. 

This establishment comprises corn stores and 
silos, a wheat-cleaning plant and the mill proper, 
whilst mention must also be made of the flour stores. 
The wheat on receipt at the mill is raised by an 
elevator to the cleaner, whence it is sent on by a 
conveyor to the silos, which are 11 in number. At 
the bottom these silos open into another conveyor 
which transport the wheat into the mill when 
needed. Here it is elevated to a special silo com- 
municating with a second cleaning plant through 
which it is passed before entering the rolls, being 
weighed by an automatic machine en route. The 
mills have a capacity of 1000 quintals of flour per 
24 hours. Electric motors are used for operating 
the conveyors, the current for which is supplied by 
dynamos driven by ‘‘Simplex” gas engines, of which 
there are three at the mills. The arrangement of 
these is well shown in Fig. 1, page 192, whilst the 
sections and plan, Figs. 2, 3, 4, and 5 show the re- 
lative positions of the various items of the plant. As 
shown in Fig. 5, these motors are grouped together 
side by side in one building. Their aggregate 
power is 530 horse, the two larger being of 250 
horse-power each, and run continuously day and 
night. As shown in Figs. 2, 3, and5 they drive 
a main transmission shaft by means of belt- 
ing. This shaft in turn drives all the machinery 
in the central building. The dynamos already 
mentioned can also be coupled up to these main 
engines, and, as already described, are used to 
supply, by suitable clutches, current to the motors 
operating the conveyors and elevators, and at 
the same time for the lighting of the works. One 
of these motors is of 18 horse-power, and takes 
140 amperes at 110 volts, its speed being 700 re- 
volutions per minute, and asimilar motor is located 
in the flour warehouse. Generally the small 30 
horse-power gas engine is used for driving the dy- 
namos supplying these, but, as already stated, the 
work can be doneat need from the main engines. The 
principal dynamo gives 400 amperes at 110 volts 
when running at 280 revolutions per minute, the 
other large one giving 160 amperes at the same 
voltage, its speed being 1000 turns per minute, is 
used for lighting purposes, supplying current to 250 
glow and four arc lamps. A third dynamo, used 
for the sack-cleaning plant, gives 40 amperes at 110 
volts. 

The producers used are of the Buire-Lencauchez 
type already mentioned, and are illustrated in 
Figs. 4and 5. The generators are three in number, 
and the gas on its exit is first cooled by passing 
through the three ‘‘ organ pipes” clearly shown in 
Figs. 4 and 5. Thence it passes to the corresponding 
washers, and finally to the large gasholder. The 
plant has already been working some months, and 
has proved very satisfactory to the owners. 








THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the first 
day’s proceedings at the recent Cardiff meeting of 
the Iron and Steel Institute, and we now proceed 
with our report. 

On the members assembling on the second morn- 
ing of the meeting (Wednesday the 4th inst.) in the 
lecture theatre of th: South Wales Institution of En- 
gineers, the President, Mr. E. P. Martin, again occu- 
pied the chair. Three papers were read and very 
briefly discussed, the sitting being brought to a con- 
clusion at an unusually early hour. This, no doubt, 
was largely due to the state of the weather, for though 
the cloudless sky and burning sun was agreeable 
enough for leisurely excursions to pleasant places 
—not in the neighbourhood of blast-furnaces—the 
lecture theatre was so overpoweringly hot that every 


of 320 horse-power, constructed by MM. Matter | one was glad when the proceedings were over. 
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The first paper taken was a contribution by Pro- 
fessor Honoré Ponthiere, of Louvain, entitled 


A Tuermo-CHEMiIcaL StupY OF THE REFINING 
oF Iron. 


In the absence of the author this was read in 
brief abstract by Mr. Brough. When we state that 
the object of the paper was to explain from exist- 
ing analytical thermo-chemical data the phenomena 
which occur during a blow in a converter, it will be 
easily believed that had the paper been read in full 
it would not have conveyed very much informa- 
tion, even to a meeting of experts such as the 
Iron and Steel Institute brings together. We shall 
not attempt to follow the example set at .the 
meeting, and abstract this paper. It was essen- 
tially a professorial contribution, much of the 
matter being familiar to those acquainted with the 
subject, and as the discussion was of the briefest 
description, it is less necessary for us to deal with it 
at length. 

Mr. Snelus was the first speaker. He had gone 
into the questions dealt with by the author 30 years 
previously, and had shown how the reactions took 
place in the Bessemer converter in a simple manner. 
The author had assumed that the air was burnt to 
carbonic acid, and Mr. Snelus had originally been 
of that opinion, but when at Dowlais he had col- 
lected the gases from a Bessemer converter, and 
found that it was only during the first half of the 
blow that there was carbonie acid, after which the 
temperature rose so much that carbonic oxide was 
given off. 

Mr. Saniter wished to speak only on the one point 
of the allotment of metalloids to manganese. At 
the temperature of molten pig sulphur does combine 
with manganese, but at a lower temperature it 
does not combine. Under these circumstances the 
reactions given in the paper should be modified. 


CARBON AND IRON. 


The next paper read was Mr. E. H. Saniter’s 
contribution entitled ‘‘ Carbon and Iron.” This also 
was a memoir that required careful study in order 
that it might be adequately discussed. As a conse- 
quence only one or two points put forward by the 
author were laid hold of by speakers, and the 
great body of the matter was left unnoticed. 
Mr. Saniter’s work, however, will fortunately be 
preserved in the Proceedings, and, doubtless, will 
lead to further discussion. Perhaps the chief point 
of interest in the paper was its bearing on the ques- 
tion of the allotropic hardening of iron, and no 
doubt the tendency of the paper is to strengthen 
the hands of those who hold that carbon is necessary 
for the purpose. The investigations of the author 
were divided into four sections as follows: 1. The 
thermal treatment of tri-basic carbide of iron 
(Fe, C). 2. The saturation point of iron with 
carbon by fusion in contact with excess of carbon. 
3. The saturation point of iron with carbon by heat- 
ing without fusion in contact with excess of carbon. 
4. The etching of pure carbon iron alloys at a red 
heat, in order to ascertain their structure by means 
of the microscope at that temperature. 

The discussion on this paper was opened by Mr. 
Edward Riley. The author had stated that 
Mr. Riley had found that 4.0 per cent. of carbon 
was the saturation point for iron by fusion. To 
this Mr. Riley took exception, saying he had never 
made such a statement, and asked Mr. Saniter 
what was his authority for making such a statement. 
The point is of some importance, and the author 
in his reply to the discussion said his authority for 
the statement was the journal of the Iron and Steel 
Institute, giving reference to volume and page. To 
this Mr. Riley replied that there must be a mistake 
in the journal, a thing not altogether impossible. 
Mr. Riley continuing, said that in a sample of 
titanic acid from Nova Scotia he had found 4.65 per 
cent. of carbon. This was free from silicon and 
nearly pure carbide of iron. He had, however, 
many times tried to put 5 per cent. of carbon in 
iron and had always failed ; and so far as he could 
judge 4.8 per cent. of carbon was about the satura- 
tion point for pure iron. As silicon went up the 
carbon went down, until with nearly 20 per cent. of 
silicon there would be no carbon at all. He thought 
the meeting might take it that 4.8 per cent. was 
the point at which pure iron became saturated with 
carbon. 

Mr. Snelus was glad to see that the author was 
bringing back simplicity by his paper. The tri- 
asic carbide of iron was the only definite com- 
pound of carbon and iron. He agreed with Mr. 








Riley that 4.8 per cent. was about the saturation 
point for carbon in iron, above that the carbon 
might be held in solution. He did not see how 
free carbon could be obtained from iron if it were 
a definite compound, but if in solution a surplus 
body may be deposited out. Some bodies had a 
greater power of holding carbon in solution. In 
manganese ore it had gone up to 6 per cent. He 
wished to draw attention to an analysis of iron 
quoted in which the phosphorus was remarkably 
low. This was described as Wigan ‘‘ pure” cement 
bar in which the phosphorus was 0.008 and the 
sulphur 0.014. It was worthy of mention that 
Dr. Anderson had told him in conversation that 
at the Royal Arsenal iron was bought by chemical 
analysis, and they were not misled-in the result. 
The chemical analysis referred to led it to be 
inferred that the best tool steel could be made by 
means of the basic process, a fact which he had 
always maintained, seeing that in ordinary Swedish 
steel the average of phosphorus was 0.02 per cent. 
of phosphorus. The iron referred to was used for 
electrical purposes, and could be also used for tool 
steel. 

Sir William Anderson said he had not stated ex- 
actly that steel for gunmaking was bought at the 
Royal Arsenal by chemical analyses alone, for me- 
chanical tests were used ; but in many cases in which 
ingots had to be purchased long before being made 
up they used analysis and found that the mechanical 
tests always responded. 

Mr. R. A. Hadfield complimented the author 
upon his very carefully prepared and interesting 
paper. He was quite sure that it represented a 
large amount of research work. It was probably 
the first time that any attempt had been made to 
obtain what might be called ‘‘ the hot fracture” of 
steel, and a further extension of this method of 
examination should prove of the highest service. 
Dr. Wedding some years ago pointed out what an 
important opening there was for research in this 
direction. He was glad to find that an English 
member of this Institute had been the first to 
attempt it. There were one or two questions he 
would like to ask Mr. Saniter. First, referring to 
the paragraph at top of page 8. Surely annealing, 
as in the case of cast malleable iron, would precipi- 
tate the carbon as graphite, even if no silicon were 
present. As regards the curious fractures referred 
to by Mr. Saniter on the same page, Mr. Hadfield 
some timeago obtainedavery curiousset of specimens 
of similar nature ; in fact, the results were so abnormal 
that he had placed the data in the hands of Mr. 
Stead, who would probably before long give his 
results upon them in a paper to the Institute. One 
of the experiments was the following : Some white 
Swedish iron was melted in an ordinary clay cru- 
cible, and allowed to cool down slowly in the 
furnace. When cold, upon breaking the cake of 
metal so produced, instead of being white the frac- 
ture showed nuclei of graphite scattered at almost 
regular intervals over the whole of the section, 
whilst the remaining portion was perfectly white. 
Other samples like those mentioned by Mr. Saniter 
showed an abnormal fracture, viz., the exterior 
having a graphitic fracture whilst white in the 
interior, this, of course, being the reverse of frac- 
tures usually obtained with pig iron. 

As regards the saturation point referred to on 
page 9 of the paper, surely the figure given, 2.95, 
was too low. Mr. Hadfield thought it should be 
possible if a sufficient time were given to the iron 
wire experimented upon, to absorb quite as much 
carbon as exists in white iron. Mr. Hadfield was 
specially glad to note that Mr. Saniter came to the 
conclusion, after a number of most interesting and 
carefully carried out experiments, that the harden- 
ing of steel must be considered as due to an at- 
tenuated carbide of iron of great hardness, and not 
to any allotropic modification of the iron present ; 
in other words, that carbon does not play a secon- 
dary part as claimed by the allotropists. The car- 
bonists must continue to take objection to state- 
ments of their opponents, who claim that the soft 
metal iron can assume an allotropic or hard beta 
form of iron, this latter having been described as 
possessing adamantine hardness. If allotropists 
would only modify this position, even those most 
strongly in favour of the carbon theory would not 
see such serious objections to their belief. 

Mr. Harbord spoke of the great importance of 
the method of etching the metal while hot, which 
had been adopted by the author. He felt that the 
theory of alpha and beta iron was an interesting 
hypothesis of which there had not been given abso- 





lute proof. He considered that for hardening there 
must be carbon, a fact which the etching at red 
heat seem to support. 

Mr. Jeremiah Head spoke from the iron user’s 
point of view, saying that what was required was 
homogeniety of metal, without which chemical 
analysis was not a trustworthy guide. What was 
known commercially as pure iron was not homo- 
geneous. Bar steel was also not homogeneous, 
but iron and carbide of iron, and this was 
a source of weakness. The speaker illustrated this 
by comparing it to a rope of mixed hemp and steel 
strands. The hemp would stretch when subject to 
tension and not support the wire, so that the wire 
might give way and the whole strain would be 
thrown on the hemp. 

Mr. J. Riley commenting on the remarks of Mr. 
Head, said that it was not necessarily the case, 
that because a bar was not homogeneous that the 
substances comprising it were of different physical 
properties in all respects, so the argument brought 
forward might not apply. 

Mr. Bailey referred to the repairing of mild steel 
castings by fusing in with the electric arc. He had 
found that in one case only in which the process 
had been followed was it possible afterwards 
to machine the castings, as in all other instances 
within his experience the fusing had produced 
places of exceeding hardness. He had come to 
the conclusion that the fact was due to carbon poles 
being used, and in order to test this he had used 
on one occasion steel-bar points. The effect was 
exactly as he had anticipated, the part treated 
being quite soft and easy to work. 

Mr. Saniter, in replying to the discussion, said 
that probably the rate of cooling had more influ- 
ence than temperature in giving graphitic carbon, 
whilst the presence of silicon also was of great im- 
portance. Reference had been made by Mr. 
Snelus to the pure quality of the Wigan iron, and 
Mr. Windsor Richards had interpolated a remark 
asking whether it was a frequent and regular pro- 
duct of the works. He could only say they had 
made many hundreds of tons and had sold them. 
He hoped to make many hundreds of tons more. 
In regard to the allotropic question, he agreed that 
the crux of the whole dispute was not whether 
there was an allotropic modification of iron, but 
that the allotropists wanted them to believe that 
the hardness of steel was due to an allotropic in- 
fluence. He thought Mr. Bailey was right in what 
he had said about hard places in castings electri- 
cally treated being due to the transference of carbon 
from the poles. 


A Porraste Test Recorver. 

A paper by Mr. Gustavus Charles Henning, of 
New York, describing ‘‘ A Portable Recorder for 
Tests of Metals,” was next read by Mr. Wicksteed, 
in the absence of the author. The paper was illus- 
trated by diagrams, which we shall produce when 
we print the paper. The instrument consists essen- 
tially of two hinged frames, provided with knife- 
edge pointed screws. These frames close round the 
test-piece. A drum, having a paper round it, 
similar to that of a steam engine indicator, is held 
at a given distance from the test-piece, and parallel 
with the latter. One of the frames—the lower one 
—carries a parallel motion, also similar to that of a 
steam engine indicator. It is actuated by the 
upper frame by means of a connecting-rod, and by 
means of a pencil draws a line upon the paper, which 
will be horizontal when the drum is revolved, or 
vertical when it is stationary, and the frames 
approach or recede from each other. It will be 
seen that in this way any curve may be obtained to 
illustrate the behaviour of the specimens according 
to the relative motions of the frame clamped to the 
ends of the test-piece. The drum is revolved by 
the poise weight through a string. 

The discussion on this paper was opened by Mr. 
J. A. F. Aspinall, who said that though the instru- 
ment was portable and cheap, he doubted if it 
were sufficiently accurate for many purposes. An 
instrument he had used had had a longer drum, so 
that the motion was obtained through the specimen 
itself and not through the parallel motion. The 
latter had four pins, each of which would get worn 
as well as the holes they were in. In this way the 
errors due to them would be multiplied into one of 
considerable importance if the joints were not quite 
tight. He considered the best way was to take the 
diagram from the specimen itself and to subse- 
quently magnify it for use. An instrument, how- 





ever, which could be put on the specimen, as this 
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could, so that it could be fixed ready to put in the 
machine, and the whole taken away together to 
make room for another specimen similarly equipped, 
was something many persons would like to have. 

Dr. Elliott, of Cardiff, said that. Mr. Henning 
was fortunate in getting so high an authority on the 
subject as Mr. Wicksteed to take charge of the 
paper and the discussion. In considering the merits 
of the instrument it was well to ask the question, 
‘* What was the function of a recorder?” He 
thought the answer would be ‘‘ To show the yield 
point ;” but with this instrument one could not tell 
when the yield point occurred. One ordinate was 
obtained from the poise weight, and if that were 
n >t exactly floating it could not be traversed quickly 
and an error would, therefore, be introduced. 
It was a question whether a portable instrument 
was required at all for the purpose, and in any 
case he would like the stress ordinate to be taken 
from the straining cylinder. 

Mr. R. A. Hadfield asked the cost of the instru- 
ment, to which Mr. Wicksteed replied he believed 
it was 251. Mr. Hadtield, continuing, said that it 
would be a good thing if the device could be 
thoroughly tested, and suggested that if one could 
be sent to the Sheftield Technical School a thorough 
inquiry could be made into its merits by practical 
experience. Would it, he asked, be suitable for a 
material with a high elastic limit. 

Mr. Wicksteed pointed out the great boon, to 
inquirers and students, of graphic methods which 
could put forward so much, and yet so clearly in 
an instant of time, and would, moreover, leave a 
lasting impression on the memory ; but even with 
graphic methods there was more reality in an auto- 
graphic design than in one plotted. He did not 
suppose there would be a large use of this 
instrument until more attention was paid to the 
yield point. It was not possible to get a uniform 
test-piece for all occasions, and it was sufticient if 
they could express the general extension of the 
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specimen and separate it from the local elongation Mr. Price Williams pointed out the desirability 
were the specimen ‘‘ bottle-necked.” That exten-|of wall diagrams being supplied, as it was difficult 
sion was not influenced by the length of the piece, | to follow the description without them. It may be 
but the local elongation naturally was. stated that illustrations of the instrument were 
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CONSTRUCTED BY MESSRS. DAY, SUMMERS, AND CO., 


contained in the paper. For an institution to make 
a feature of wall diagrams necessitates the employ- 
ment of a special staff, as very few authors have 
facilities for making their own cartoons. It is an 
expense the Institute might not feel justified in 
incurring, as so many of its papers do not require 
illustrations. 

Mr. Wrightson referred to the desirability of 
papers being sent out beforehand. There were 
data he would like to have put before the 
meeting had he known the subject was to be brought 
forward in this manner. He referred to the nature 
of the stresses set up in testing a specimen, point- 
ing out the effect of the cross-stresses. He had 
actually found a perforated bar to be stronger than 
one without a hole in it, a fact he attributed to 
the cross-stresses not being transmitted. 

Professor Robert Smith agreed with Mr. Wick- 


steed as to the necessity of the autographic dia- | 


grams. He referred to the local stretching that 
took place after the curve had passed its maximum 
height, and stated that it was possible to make 
the diagram beyond take any form by manipulating 
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the machine in working it faster or slower. He | steed brought the reading and discussion of papers 


found it difficult to criticise the device described 
in the paper as the instrument was not before the 
meeting, but he was of opinion that there were a 
great many points open to question. He thought 
there were too many joints, and that the sliding 
parts would wear. 

Mr. Wicksteed, in replying to the discussion, 
said he was sure Mr. Henning would be pleased 
at the discussion raised. Mr. Aspinall’s sugges- 


distinctly valuable, and no doubt Mr. 
would be pleased to see it followed up. 


to an autographic recorder, 
membered that this instrument 





| nical means gave a record which could not be taken 


| error was thus met. 


| the table at the next meeting. 





| even by two obsérvers, and the element of personal | 
He would ask Mr. Henning! the amusement and instruction of members and 
if it were possible to have an instrument placed on their friends were characteristic of Cardiff. Sir 
| W. T. Lewis and Mr. T. Hurry Riches had prepared 


to a close. 


Papers TAKEN AS Reap. 


The remaining papers on the list were ‘‘On the 
Spectographic Analysis of Iron Ore,” by Professo 
W. N. Hartley and Hugh Ramage ; ‘‘ On Improve- 
ments in Shipping Appliances in the Bristol 
Channel,” by Sir W. T. Lewis; ‘‘On the Iron In- 
dustry of Hungary,” by D. A. Lewis. These 


tion as to one instrument to each specimen was | papers were taken as read, but Sir William Lewis's 
Henning | paper was not distributed. 
Dr. | 


Elliott had decried the instrument as compared | tion Committee, 
but it should be re-| to owners of works, and to others who had taken 


did not claim to be | part in the reception, brought the sitting to a close. 
automatic, but, rather, mechanical, and a mecha- | 


Votes of thanks to the Mayor, the Local Recep- 
the railway and dock authorities, 


Excursions AND ENTERTAINMENTS. 
The excursions and entertainments provided for 


A vote of thanks to the author and to Mr. Wick- a notable programme to which members did full 
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justice so long as their strength held out, but it 
was physically impossible in the tropic weather to go 
honestly through the whole list of entertainments, to 
say nothing of the more sober fare provided by the 
owners of iron and steel works, &c. On the first 
day, Tuesday, the 3rd inst., after members had 
been entertained at lunch in the Park Hall (it is 
useless making sumptuary laws against invitation 
lunches when Cardiff is concerned) members em- 
barked in a special train, provided by the Bute 
Docks and the Dowlais Iron Company, when the 
last-named works were inspected. 


Tue Bute Docks. 

have been referred to on frequent occasions in these 
columns, and most of our readers must be more or 
less acquainted with their general features. The 
Bute Docks were opened in 1839, and the business 
done in 1896 comprised 1,758,366 tons of imports 
and 8,262,347 tons of exports ; the combined total 
being thus over 10 milliontons. There isa general 
impression, we believe, in the minds of some ill- 
informed persons that nothing but the shipment of 
coal goes on in Cardiff, but that, of course, is a 
mistake. It is, however, a somewhat pardonable 
one, for Cardiff so constantly tells us that she is the 
first port in the world in regard to tonnage, that 
we know that tonnage must be made up by some- 
thing very bulky and heavy in terms of its value, 
for great and growing as Cardiff is she has not 
reached the dimensions of London, Liverpool, and 
New York. The perfection to which the coal ship- 
ping machinery of Cardiff has been brought leads to 
it being much talked of, and that also gives greater 
prominenceto the coal trade here. Still other commo- 
dities are handled in the Bute Docks, but the effect 
of the preponderance to the coal trade leads to a very 
open aspect of the docks, for naturally the ware- 
houses are not extensive. The comparison be- 
tween the 111 acres of the Bute Docks and the 
more restricted areas of the older docks of London 
or Liverpool is striking in this respect. Ample 
provision is, however, made for the storage of iron 
ore, &c., whilst there are 28 acres of timber ponds. 
A new deep-water dock is to be constructed, Par- 
liamentary powers having been obtained, and, in- 
deed, the preparatory works have already been 
commenced. This dock will have an area of 42 
acres, and will have a greater depth of water over 
the sill than the older docks. It is hardly necessary 
to state that it will be fitted up with the most 
modern appliances of every description. 

As is well known, Cardiff is a great repairing 
centre, and on the occasion of the visit of the In- 
stitution of Mechanical Engineers to the port in 
1884, we described some of the ship-repairing 
yards. Since then the facilities of the port in this 
field have increased in some respects, largely by the 
growth of establishments referred to. The members 
of the Iron and Steel Institute, however, take less 
interest in ships than in the material of which they 
are built, and the yards were not, we believe, 
largely visited. It may be mentioned, however, 
that there are now eight private graving and float- 
ing docks, ranging up to 600 ft. in length, and one 
public graving dock 600 ft. long and 60 ft. wide. 

The Lewis and Hunter coal shipping machinery 
is the most important feature in these docks. Its 
construction has been described in our columns on 
previous occasions, and an excellent working model 
was shown during the recent meeting in the ante- 
room of the theatre. The gentleness with which 
coal is handled by these hydraulic cranes, with their 
ingenious distributing boxes, enables a saving of 
from 6d. to 9d. a ton to be effected. Three or 
more cranes can be worked simultaneously, and 
9234 tons have been shipped into one vessel in 28 
working hours. ‘‘ Recently,” we are further told 
—for we take these details from an official publica- 
tion-——‘‘a new type of steamer has been constructed, 
which has been loaded with a full cargo of 5000 tons 
by these cranes without any anual aid in trimming.” 
It was certainly a bold thing for Mr. Wrightson to 
select the Lewis and Hunter country as the place in 
which he made his coal shipping invention known 
to the world at large, and one can hardly wonder 
his paper was smartly criticised, for in Cardiff local 
patriotism runs very high. 


Tur Dow3als-CARDIFF WORKS. 

These works are the extension of the old Dowlais 
Works towards the sea. Like some other iron- 
making establishments, Dowlais was, and, _ of 
course, still is, situated at a considerable elevation 


had to be raised on the spot, for the product of the 
works had only to be run down hill to the port. 
The need of using foreign ores put a fresh com- 
plexion on this business, and it was found a very 
different thing to carry imported ore from the ship 
up a mountain, and bring only a portion of it back 
again as iron or steel. Hence the Dowlais-Cardiff 
Works were constructed on the sea shore in close 
proximity to the Bute Docks. 

There are four blast-furnaces, two of which were 
in blast, whilst the other two were being relined at 
the time of the visit. Their height is 75 ft., their 
diameter at the bosh 20 ft., and the diameter of 
the hearths 10 ft. Each furnace has eight tuyeres. 
There are 11 hot-blast stoves, each 65 ft. high 
and 24 ft. in diameter. The heating surface is 
47,500 ft. There are four compound-condensing 
blast engines, having high-pressure cylinders 36 in. 
in diameter by 60 in. stroke, and of the low-pres- 
sure cylinders three are 62 in. and one 64 in. in 
diameter by 60 in. stroke. The blast cylinders are 
88 in. in diameter by 60in. stroke. Each cylinder 





will blow 25,000 cubic feet per minute at a pressure 
of from 44 1b. to 10 lb. per square inch. The boiler 
pressure is 100 lb. and the indicated horse-power 
of each engine about 1200. 

The steel plant consists of six Siemens furnaces, 
three of which work up to 40 tons, and three to 30 
tons. Gas is supplied to the furnaces by fourteen 
10-cwt. Ingham’s gas producers having mechanical 
stokers. The ingots average from 5 to 7 tons each. 
The slabbing mill rolls are 36 in. in diameter, and 
will edge slabs up to 42 in. wide. The engines are 
48 in. in diameter by 60 in. stroke. They are 
geared 2to1. The shears attached will cut slabs 
40 in. by 10in. In the plate mill the rolls are 
32 in. in diameter by 9 ft. long. The engine cy- 
linders are 54 in. in diameter by 60 in. stroke, and 
are geared 2 tol. An electric traveller to move 
this mill is in course of erection. 

The hydraulic and electric light house contains 
four hydraulic pumping engines and two electric 
light engines with dynamos. 


PenartH Dock AND MELINGRIFFITH TIN- 
PuateE Works. 


On Wednesday afternoon a visit was paid to the 
Penarth Dock, which is 2900 ft. long, and has a 
basin 400 ft. in length. The water area is 26 acres. 
Some interesting work has lately been carried out 
by Mr. T. Hurry Riches in connection with this 
dock. This we shall describe in a future issue. 

The Melingriffith Works are near Llandaff, and 
are worked by both steam and water power. They 
are now the oldest tinplate works in the trade. The 
weekly consumption of steel bars is nearly 400 
tons, and 475 workpeople are employed. 


CyYFARTHA. 


Thursday, the 5th inst., was devoted wholly to 
an excursion to the Cyfartha Works of Messrs. 
Crawshay Brothers. We described these works 
shortly after the steel plant was laid down. 


ENTERTAINMENTS, 


The Mayor of Cardiff gave a reception at the 
New Free Library on the evening of Tuesday, the 
3rd inst. It was largely attended by members and 
other guests, and was a very brilliant affair. 

On the evening of Wednesday, and stretching 
far into Thursday morning, a dance was given 
by the Marquis and Marchioness of Bute to cele- 
brate their silver wedding. This was a very 
extensive and very brilliant function, no less than 
3000 persons being invited, among them all 
members attending the meeting and ladies accom- 
panying them. 

On the evening of Thursday, those members who 
still survived attended a Welsh concert at the Park 
Hall at the invitation of the Local Committee. 


NEWPORT AND Barry Dock. 


The last day of the meeting, Friday, the 
6th inst., was devoted to an excursion to Newport. 
Members proceeded thither by train and then em- 
barked on a steamer which landed them at the 
Alexandra Dock ; after which they proceeded to 
the Barry Docks, where luncheon was served, and 
the docks and works were afterwards inspected. 

In the evening tea was served in the Penarth 
Gardens, and this brought to a close a week of 
hospitality enjoyment and fine weather such as 





That was a convenience when ore 


above sea level. 


seldom falls to the lot of any technical society. 





60-TON FLOATING SHEERS. 


WE illustrate on page 193 the 60-ton floating sheers 
designed and constructed by Messrs. Day, Summers, 
and Co., of the Northam Iron Works, Southampton, 
for the Russian Volunteer Fleet. The general arrange. 
ment of the craft is well shown in our engravings, in 
which Fig. 1 is a side view, Fig. 2 a plan, and Fig. 3 
—subjoined—an elevation. The pontoon carrying the 
sheers is 130 ft. long by 50 ft. Geeed by 9 ft. 6 in. 
oes The after end is constructed as a water-ballast 
tank, by means of which the trim of the pontoon can 
be adjusted when heavy weights are being lifted. The 
tank in question has a capacity of 100 tons of water, 
and is filled and emptied by means of special centri- 
fugal pumps established in the engine-room. On deck 
there are three steam capstans intended for use in 
getting up anchor or for warping purposes. The 
craft, it will be seen, is self-propelled, being fitted 
with twin screws driven by two sets of compound 
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surface-condensing engines, having cylinders 10 in. and 
16} in. in diameter by 12 in. stroke, and designed to 
work with steam at an initial pressure of 100 Ib. per 
square inch. There are two es boilers, each 6 ft. 
in diameter by 11 ft. long, which supply the steam 
needed not only for the propelling engine, but also 
for the engine working the shears. The sheer 
machinery is constructed on the well-known traversing 
system, originally introduced by Messrs. Day, Sum- 
mers, and Co., whereby the back leg is worked by a 
long screw, thus adjusting the overhang at the 
front as may be desired. The legs are 110 ft.- high, 
and have a maximum overhang of 44 ft. from the per- 
pendicular, and at this reach they are intended to lift 
weights up to 60 tons. Two hoisting winches are 
provided, one being intended to use with the heavier 
weights and the other with lighter ones up to 20 tons. 
A single engine having cylinders 12 in. in diameter by 
15 in. stroke, is used to operate both the traversing 
gear and the hoisting winches, the necessary connec- 
tions being made with clutch couplings and gearing. 








GERMAN ARTILLERY.—Although the German authori- 
ties have been keeping a considerahle amount of secrecy 
about the new German gun, it has already some little 
time ago become public property, that not only did such 
guns exist, but that they had been made in fair numbers, 
and would be extensively tried during the September 
manceuvres. A large quantity of guns arrived some time 
ago at Metz, but incomplete, the missing parts being sent 
afterwards in sealed railway trucks. All the carriages 
have very quietly been made at Metz by picked men and 
under strict control. Also at Serarsburez a quantity of 
the new guns have arrived. They are shorter than those 
hitherto used, but have the same calibre. The greatest 
improvement is understood to be in the carriages. 
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THE SHIPMENT OF COAL. 
On the Application of Travelling Belts to the Shipment of 
Coal.* 


By Mr. Tuomas Wricutson, M. Inst. C.E. 


Tux cruel breakage of coal in the ordinary gravitation 
system of coaling ships has led the author to consider in 
what way and to what extent the work of gravity could 
be controlled by mechanical means. 

Of late years great strides have been made in the 
application of travelling belts to the movement of coal at 
the pit mouth ; but the difficulties arising from necessary 
changes in direction of the flow of coal from horizontal to 
vertical when passing into a ship, the fluctuations in the 
level of the water in which the ship to be loaded floats, 
the gradual a of the vessel as the coal fills the hold, 
the varying size of hatchways, and many other difficulties, 
have prevented the belt being applied to the shipping of 


coal. 

It is not the author’s object to do more on this occasion 
than generally to describe the way in which he proposes to 
overcome these difficulties ; and as he hopes in a short 
time to have the first machine at work on the Tyne, he 
trusts that all those who take an interest in the solution 
of this important problem will take an opportunity of 
seeing for themselves how far this has been accomplished. 

The best idea of the proposal will be obtained by an 
examination of the working model and drawing before 
you (see page 200), both representing to scale the machine 
which is now erected at the staithes of the Cramlington 
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Coal Company in the Northumberland Dock, on the Tyne, 
and was designed by the author in conjunction with Mr. 
Morrison, manager of the Cramlington Company, and 
erected by Messrs. Head, Wrightson, and Co., of Stockton- 
on-Tees, The coals in this case are brought in at a high 
level, and are discharged into a hopper immediately above 
the end of a travelling belt. ; ‘ 

A door on the lower end of the hopper, of dimensions 
sufficient to pass the largest piece of coal, allows the tail 
end of the heap to run out on a slope upon the surface of 
thebelt. This belt, in moving forward towards the quay, 
draws the coal naturally and quietly down the slope 
through the door, filling the belt with a certain thickness of 
coal, which travels on to the edge of the quay. ane 

At this point it is received by another belt which is 
mounted on a jib, the outer end of which can, by gearing, 
oe Degenel or raised to suit the level of the ship to be 

oaded. 

The coal is carried along this second belt until it arrives 
at the end of the jib, the position of which is adjusted so 
as to plumb the hatchway. At the end of the jib is sus- 
— a vertical belt, which moves in a trunk. This 

It has large trays upon every alternate plate. These in 
turning round the top drum, form themselves into large 
hoppers, the back of the advance tray and the front of the 
following tray forming a hopper, with sides radiating to 
the centre of the top drum. Into this naturally-formed 
hopper the coal from the end of the jib belt is directed. 
As the trays clear the top drum they descend in the trunk, 
the coal being quietly lowered until it arrives at the level 
of the coal in the hold, where it discharges itself as the 

It passes over the lower drum of the vertical belt. 

The whole machine is self-contained upon a platform 
which can be moved forward and backward by the same 
power that drives the belts. In addition to this loading 
of the coal, the bulk of the trimming is effected by the 
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* Paper read before the Iron and Steel Institute. 








machine, as the jib is arranged to slew right and left over 
a space equivalent to the length of the hatchway, and the 
vertical trunk being on a swivel joint at the end of the 
jib, can be deflected into a position which enables the 
coal to be delivered under the combings of the hatchway, 
thus saving a great portion of the cost of trimming, and 
the further breakage involved in that operation. 

The belts are all driven by an engine, and the man in 
charge can control them, also the raising and lowering of 
the jib, and the racking in and out of the platform by 
handles and clutches placed in a convenient position. 

Asan alternative to the vertical belt, a large rectangular 
or circular trunk or box can be suspended from the jib to 
receive the coal from the second belt. In this trunk a 
large valve is arranged at the bottom, which, on being 
opened, allows the coal gently to flow into the hold of the 
vessel at the same speed at which the top is being filled 
from the jib belt, thus keeping the trunk always full. 
This valve can be controlled by a cataract or other form 
of brake, and made so that after the trunk is emptied the 
valve rises to the top of the trunk ready to receive the 
next supply of coal. 





WATER-TUBE BOILERS IN HIGH-SPEED 
OCEAN STEAMERS.* 
By Monsieur P. SicAupy, Member. 


WITHIN the last two years water-tube boilers of the 
small tube type have been used to such an extent and 
with such success that the time has come to examine 
whether they can be applied to ocean steamers, and 
whether the lgteeate suspicion in which they were held 
by —— and marine engineers is still justified. 

Looking back at the history of steam vessels we notice 
—and this has been said before—that during the last 
20 years real progress has been realised by torpedo-boat 
constructors. They proved that high speeds-—till that 
time considered as unattainable—were realisable, and 
they opened up the way for the latest improvements. 

Referring to the boilers, with the locomotive type 
torpedo-boats reached 20 knots, or very little more, and 


ie. 


esc - 


Messrs. Thornycroft, Normand, and Yarrow, to name the 
most prominent constructors, will tell us the difficulties 
they experienced when they were obliged to increase 
the speed. Too often leakages of tubeplates broke off 
the trials, and sometimes accidents occurred. From the 
day the tubulous boilers were adopted these accidents 
have nearly totally disappeared, and the speed has kept 
on increasing till it has reached, and even surpassed, the 
incredible 30 knots, and that, too, without any trouble 
with the boilers. 

The same thing is certainly going on in large steamers. 
They attain 20 knots with great difficulties of construc- 
tion, such as large size, &c. ; but if we want to go ahead 
seriously we must accept the tubulous boilers. Certainly 
a great step has been made with water-tube boilers 
having large-size tubes, and remarkable results have been 
attained perm ; but these boilers would never bear the 
tests which — boats undergo. The tubulous boilers 
of these latter have supported a combustion of 80 lb. per 
square foot of firegrate. Of course, the idea is not to 

ut on board of a large steamer a great number of torpedo 
cdlers no more than Mr. Thornycroft put on board of 
his first high-speed craft a locomotive boiler without 
any modifications, but rather to adopt boilers constructed 
on the same principle as these, and adapted to the wants 
of a long service and great endurance at sea on board a 
large vessel. Thus the diameters of the boiler chests must 
be larger, the tubes that now have about 1 in. internal 
diameter in the torpedo boiler will be increased to 1} in., 
and perhaps a little more. The thickness also may be 
much greater. Finally the whole must be combined to 
make the most of the available space and weight of a 
largevessel. Accordingly I thought it might be of interest 





* Paper read_at the International Congress of Naval 
Architects and Marine Engineers. 


to lay before our Institution a scheme for the installation 
of tubulous boilers on a high-speed ocean steamer. 

The scheme is intended for 23,000 horse-power in actual 
work ; that is to say, from 26,000 horse-power to 28,000 
horse-power on_ trials, and includes 16 double-ended 
boilers of the ‘‘ Normand et Sigaudy” type, divided into 
two groups of the same size, and having two stokeholds 
for each —, Fig. 1 is the longitedinn! section of 
one group. ig. 2 is the plan; one side shows the 
stoking floor, the other side the platform of the fans. 
Fig. 3 is the transverse section. 

he coal bunkers are situated on each side of the 
vessel, and the two pry of boilers can be separated 
by a compartment full of coal] if convenient. The dimen- 
sions, and other particulars of the boilers, are as follow: 


Pressure... Ne 
Number of boilers 


220 Ib. per sq. in. 
see 16 
RR furnaces to each 


two, divided by a 


firebridge 
“- groups se ats 2 
Grate surface for each boiler ... 95 sq. ft. 
Total grate surface mes ee 1,520 ,, 
Rough heating surface for each 
boiler... me i 4,650 ,, 
Total heating surface about 74,400 ,, 
Tubes: 
Mean length - 7 ft. 8 in. 
External diameter 1y¥% in. 
Internal a _ lyr 5, 
Number for each boiler ... 1,700 
3 total Se 27,200 
Water : 


Volume for one boiler 
Total volume 


Steam : 


326 cub. ft. 


5216, 


Volume for one boiler p> Gee 
Total volume és 2750 =, 
Number of funnels 

Rough section of each 123 sq. ft. 











Thickness of Material : 


Upper chest ? in. and 1}} in. 





Lower chests xe van 
Smokeboxes and funnels yr in. 
Ashboxes, galvanised ‘ Tr» 
Boiler casing, galvanised a 
Water tubes ee a a ‘ 
The weights of different parts are as follow: 


ForoneGroup For 16 
of Eight Boilers. Boilers. 


}} in. and } in, 





tons tons 
Boilers complete with mount- 
ings ... eas Sad ae 295 590 
Water in boilers... 2 73 146 
Funnels ss és =, 50 100 
Stokehold plates, floors, &c. 23 46 
pumps ... ae a 7 14 
Fans and fan engines 8 16 
Feed regulators ne akg 1.5 3 
Spare gear (50 tons) on board 10 20 
ools and fittings ... oes 1.5 3 
Total 469 938 


If the consumption of coal per indicated horse-power of 
the engines is 14 lb., which is generally obtained with 
tri-compound engines, the total combustion will be 23,000 
34,500 _ 99.7 Ib. 


horse-power x 1.50 1b. = 34,500 Ib., or 1590 

r square foot of grate surface, which is very small for a 
boiler of this type, which in destroyers supports a com- 
bustion of from three to four times as much. 

The total weight of cylindrical boilers of ordinary 
shape, having 1520 square feet of te surface, is, 
roughly, 1700tons. The saving of weight is 1700 — 938 = 
762 tons for the boilers only, but another reduction may 
be made also in the engines, when we consider that it is 
possible to reduce the diameter of the cylinders on account 
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465.8, 


of the very hig pressure of steam which it is proposed 
to use with th © new boilers. 

It is certain that with a cylindrical boiler a pressure of 
over 165 lb, is obtained only with great difficulties in 
construction. Perhaps such a boiler is not even quite 
safe. With the small chests of tubulous boilers, the 
yressure can be increased to 3C0 lb., as in the Pelorus. 
This very high pressure gives the advantage of smaller 
cylinders, lighter moving weights, less distance between 
the axes of cylinders, and, consequently, less vibration. 

I call your attention to this point: the comparison of 
weights between the two systems of boilers has been 
made, supposing the same combustion per square foot of 
grate to take place in each, but really the saving of 
weights could be much greater, since the only limitation 
to the intensity of combustion in these boilers is the 
durability of bricks and firebars ; therefore for the same 
grate surface the tubulous boilers are much more powerful. 

Mr. Normand has shown that, in vessels where the con- 
stant weight to be carried, as imposed by the conditions, 
such as cargo in high-speed ocean steamers, is small in 





relation to displacement, any saving in weight conduces|of the Normand type. Since this date the coupling 
to a reduction of displacement more than four times! together has given no difficulty, and, confirming my 
greater, the speed and time of steaming remaining the | prognostications, the tubulous boiler has given better 
same. Accordingly a saving of 750 tons reduces the dis- | results than the return tube. From the engineer’s log- 
placement by about 3000 tons. | book it appears that the water-tube boiler has been em- 

Since the dimensions of ocean steamers are limited by | ployed more frequently than the other, on account of its 
the depth of water in harbours, a great increase of speed | ability to raise steam more quickly. It has never been 
can only be secured by reducing the weights. These con- | stopped for repair, only some bricks of the fire-bridge 
siderations are sufficient to show the great advantages of having had to be replaced. The consumption of coal has 
tubulous boilers, without speaking of the security which | been, roughly, 10 per cent. less in the Normand boiler 
results from their employment. than in the other. er a: 

It has been objected that the scale could not be re-| The history of ocean steam navigation may be divided 
moved in curved tubes. It may be so with some boilers, | into several periods, each of which marks an advance on 
but with the Normand type we have found that no diffi- | the preceding one. Up to this day the greatest improve- 
culty whatever was experienced with a suitable chain and | ments have been : 
scraper. Even with straight tubes a chain is necessary, 1. The substitution of the screw for the paddle wheels. 
on account of the small diameter of the chests. | 2. The adoption of compound engines. — 

At the meeting in June, 1895, I had the honour to lay 3. The triple and quadruple compounding. 
before you a paper on the coupling together of two boilers} The next step will be the adoption of the water-tube 
of different systems on the tug Adour of Bayonne, one | boiler, and it will prove to be an advance of still greater 
being a return-tube boiler and the other a tubulous boiler | importance than any of the former ones. 
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FORCED CIRCULATION FUEL ECONOMISER. 
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TuE object of the Pimbley economiser is to raise the 
temperature of boiler feed water by means of heat ab- 
stracted from the gases in the flue leading to the 
chimney. In this respect it is, of course, like other 
economisers, but in the method of attaining the end 
it presents many features of originality. In the first 
place the circulation is positive the water enters the 
first pipe and flows in a uniform stream through every 
pipe of the series in succession, until it emerges from 
the last. There is, consequently, a very active circu- 
lation, which insures that the heat will be rapidly 
imparted to the water, and which, it is claimed, pre- 
vents all deposit in the pipes. As regards this point, 
we have seen a number of letters from users, stat- 
ing that after 12 months’ use the pipes were clean 
inside, 

The pipes, as shown by the engravings above, 
are short, being only 4 ft. long, and hence they do 
not need a deep fiue for their reception. All the con- 
nections are at the upper end, the pipes depending 
from them like Field tubes in a boiler. Similarly, as 
in a Field tube, there is an up and down passage in 
each pipe, as shown in Fig. 3. These passages are 
not, however, concentric, but are [P-shaped, the 
general appearance being that of a cast-iron pipe 
With a slice removed from the centre (Fig. 4). his 
construction naturally provides a large amount of 
heating surface to each pipe ; according to the makers 
there are 3 square inches of surface for each cubic 
inch of capacity. 

At the bottom of each pipe is a door which can be 
removed to give access to the interior. The top of 
the pipe is bolted to a box in which are channels to 
conduct the flow from one pipe to the next (Fig. 2), and 
thus to maintain the flow through the series of pipes. 
There are also doors in the box admitting to the top 
ofeach pipe. Each pipe is fitted externally with a 
Scraper, and these scrapers are moved up and down by 
rods worked from a vibrating beam. The beam itself 
18 operated by a crank moving in a slot in a lever. 
The total space occupied 5 an economiser of 32 
pipes is 7 ft. in length by 3 ft. 5 in. in width bv 5 ft. 6 in. 





in height. According to the published results of tests 
made at Hope Mill, Swinton, on a boiler 30 ft. long by 
7 ft. in diameter, the temperature of the gases was re- 
duced from 700 deg. to 380 deg., and that of the feed 
water raised from 98 deg. to 220 deg., the rise per pipe 
being 3.8 — At the Fhinsose Mill, Walkden, with 
a somewhat larger boiler the gases were reduced from 
450 deg. to 200 deg., and the water was raised from 
94 deg. to 195 deg., or 3.1 deg. per pipe. A large 
number of these economisers have been erected by the 
makers, Messrs. Joseph Pimbley and Co., Clamour- 
clough Works, Farnworth, R.S.O. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 4, 1897. 


Wiru Bessemer under 9 dols., billets under 14 dols., 
structural material about 20 dols. a ton, and other 
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material in proportion, business is slower and large 
buyers having contracts to place wait for further de- | 
velopments. Some of the larger trunk line corpora- | 
tions have been considering at their mid-summer meet- | 
ings the advisibility of inaugurating a systematic 
improvement of their lines, especially with reference 
to bridges, new buildings for stations, terminal im- | 
provement, new rails for yards, and so on. These 
matters are being talked over, and the few steel 
makers who have had a hint are erowding their pro- 
ducts upon the attention of the proper railway officials. 
The events of the last few days prove that competition 
in the iron trade will continue, and that a great deal 
of prospective business will be taken at possibly lower 
prices than now prevail and which are lower than have 
ever been known. The makers of southern pig iron 
are practically raiding northern market with quota- 
tions that’ are bound to win. Agents claim they are | 
able to undersell any competing brands. The coal 
strike is spreading, but no serious inconvenience has 
yet been suffered, though the actual facts in extreme 
cases are kept out of the newspapers. Sheriffs are | 








busy watching the wandering bands of strikers who 
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are asking the few remaining miners to come out. Coke 
production is increasing. The ore mines are producing 
heavily and lake tonnage is fully employed. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Spread of the Engineering Dispute to Sheffield.—The 
leading engineering firms of this city have been drawn into 
taking an active part in the dispute in the engineering 
trades. As none of the Sheffield employers were mem- 
bers of the Federated Society of Employers it was 
thought no action would be taken by them, and that the 
men would be allowed to go on working, there being 
still good orders on hand. There is very close community 
of interest between the — engineering firms in the 
country and the steel houses here, and it was only reason- 
able to assume that if called on to fall into line and assist 
in bringing about a successful issue, they would do so. 
There have been several meetings here at which pro- 
minent members of the Employers’ Federation have been 
resent to counsel and advise. The last was held at the 
yal Victoria Hotel on Tuesday when all the leading 
firms were represented. After a prolonged discussion it 
was resolved: ‘That in consequence of the definite 
statements by the leaders of the trades unionists on several 
occasions to the effect that the battle in favour of an eight- 
hours day must be fought out with Sheffield as well as 
with other centres mentioned, the employers present at this 
meeting hereby undertake to join the Federated Society 
of Employers with a view to resisting the Amalgamated 
Society of Engineers’ demands, and will act in accordance 
with advice from the Board of the Federated Society of 
Employers with regard to lock-out notices.” In accordance 
with tits resolution notices will be served on members of 
the union, to expire not later than the 28th inst. A la 
number of non-union men are employed in Sheffield, and 
what course they will take is not yet decided. Should the 
dispute be prolonged many of the branches of local trade, 
beside those employing engineers will suffer, and the out- 
look is regarded with apprehension. It is thought that 
about 2000.men will be immediately affected by the lock- 
out; and how many more it is impossible to say. 


The Sheffield Tramways.—The Sheffield Corporation, at 
their meeting on Wednesday sanctioned a proposal ‘to 
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proceed as rapidly as possible with the converting of the 
existing lines of horse tramways into the electrical over- 
head system, and the commencing of several of the more 
important extensions. A committee of the corporation 
has visited Leeds to inspect the system of overhead elec- 
tric tramways adopted there, and they recommend that 
in the main the same course of procedure shall be followed 
in Sheffield. A number of firms sent in tenders for the 
electrical equipment of about five miles of double line of 
tramway—the first route to be carried out—and four of 
them have been asked to revise and amplify their tenders 
to meet changes adopted by the committee. 


Samuel Fox and Co.—The annual meeting of this com- 
ny, whose works are near Sheffield, has been held, with 
fr. W. H. Fox in the chair. In moving the adoption of 
the report, he said the land, buildings, loose plant, and 
machinery, although in recent years very much enlarged, 
stood in the balance-sheet at a considerably smaller 
amount than they did in the fresh balance-sheet sub- 
mitted to the shareholders. The company in this matter 
»ssessed an asset a long way in excess of that appearing 
in the balance-sheet. The profits for the year amoun 
to 34,765/., and the directors recommended a dividend of 
12} per cent. This was agreed to, and Mr. Fox was re- 
elected a director. 

Sheffield Chamber of Commerce.—There was a good 
attendance at the monthly meeting of the council of the 
Sheffield Chamber of Commerce, over which Mr. J. D. 
Leader presided. It was stated that the next conference 
of the International Union for the Protection of Industrial 
Property is proposed to be held at Brussels at the end of 
the present year. Jn the circular stating this fact the 
Board of Trade express the belief that the question of the 
common definition of a trade mark will receive due con- 
sideration in connection with the proceedings of the con- 
ference. Sir Stafford Northcote, it was stated, as presi- 
dent of the Associated Chambers of Commerce had 
accepted the invitation to become a member of the com- 
mittee appointed by Mr. Ritchie to consider the question 
of British trade with foreign countries as a whole, and to 
collect evidence as to what could be done to promote its 
interests. The president for the time being was chosen 
to act on the Royal British Commission for the Paris 
International Exhibition to be held in 1900. 


South Yorkshire Coal Trade.—The house coal trade is 
just now in a most depressed state. The complaint is 
that neither orders nor money are obtainable. At some of 
the collieries stocks of soft coal are accumulating, although 
every effort is made to keep them down. A fair tonnage 
of the best sorts is going to the London and other southern 
markets ; but common qualities are a drug and are often 
disposed of at a sacrifice. There has been a steady de- 
mand for fuel for manufacturing purposes and the export 
trade is remarkably brisk. The quoted prices remain the 
same. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—A moderate amount of busi- 
ness was done in the pig-iron warrant market last Thurs- 
day forenoon, and the tone continued firm. About 15,000 
tons of iron changed hands, and there was an advance in 
prices all round ranging from 4d. to 24d. per ton. In the 
afternoon other 10,000 or 15,000 tons of iron were dealt in, 
and prices gave way 1d. to 14d. per ton. The settlement 
prices were— Scotch, 44s. 4}d. r ton; Cleveland, 
39s. 104d.; Cumberland and Middlesbrough hematite 
iron 47s. 14d. and 48s. 10}d. per ton. A small amount of 
dealing took place on Friday forenoon, when the tone was 
easier, in sympathy with the quiter feeling in Stock Ex- 
change circles. About 15,000 tons of all kinds of iron 
were dealt in, and Scotch fell 14d. per ton, Cleveland 2d., 
and Cumberland hematite iron 14d. per ton. Close on 
25,000 tons were disposed of in the afternoon, and the 
market closed flat at the lowest rates of the day, prices 
being down 24d. to 3d. per ton. The closing settlement 
prices were 44s. 14d., 39s. 9d., 46s. 10$d., and 48s. 9d. 
per ton. On Monday forenoon the market was strong in 
response to the improved iron and steel trades reports 
from the United States, the heavy withdrawals froni stores, 
and an absence of sellers. On the sale of about 15,000 tons, 
there was an advance in prices all round of from 5d. to 74d. 
per ton. About 20,000 tons changed hands in the afternoon, 
when there was a drop in »rices ranging from 4d. to 6d. 
per ton. The settlement prices were 44s. 6d., 40s. 44d., 
47s. 44d., and 49s. 6d. per ton. A quiet business was 
done on Tuesday forenoon, and steady prices. About 
12,000 tons were dealt in, and Scotch and Cleveland were 
unchanged in price, while the hematite irons gave way 1d. 
to 3d. per ton. In the afternoon about 15,000 tons 
changed hands. Scotch and Cleveland gave way in price 
d. and 2d. per ton respectively, while Middlesbrough 
ematite iron recovered the forenoon drop of 3d. per ton. 
A strong tone prevailed in the market this forenoon on 
‘* bear” coverings. From 15,009 to 20,000 tons changed 
hands, and Scotch iron rose 14a. per ton, and other sorts 
2d. to 3d. per ton. The market went stronger in the after- 
noon, though the finish was below the best. The settlement 
srice were 44s. 9d., 40s. 74d., 47s. 74d., and 50s. per ton. 
he following are the prices current of certain No. 1 
special brands of makers’ iron: Clyde, 50s. 3d. per ton; 
rs ree Come Summerlee, and Calder, 5ls.; Coltness, 
5ls. 9d.—all the foregoing shipped at Glasgow ; Glen- 
rnock (shipped at Ardrossan), 50s. ; Shotts (shipped at 
Feith), 5ls. 9d.; Carron (shipped at Grangemouth), 
5ls. 6d. per ton. The shipments of pig iron from all 
Scotch ports amounted last week to 1 tons, as com- 
pared with 7497 tons in the corresponding week of last 
year. There were included 425 tons for Australia, 120 
tons for France, 495 tons for Germany, 450 tons for 
Holland, 100 tons for China and Japan, smaller quan- 


tities for other countries, and 3122 tons coastwise. Up 
till last Saturday there had been shipped since the 
beginning of the year 162,023 tons, inst 178,460 
tons. Consumers have placed a few orders, and they 
report more doing in the manufactured article. The 
number of furnaces in blast is still 79, which is the 
same as at this time last year. In Messrs. Connal 
and Co.’s public warrant stores there were 352,521 tons of 
stock yesterday afternoon, as compared with 352,907 tons 
yesterday week, thus showing a decrease for the past 
week amounting to 386 tons. 


Glasgow Copper Market.—Copper was neglected on 
Thursday forenoon, but it was quotably 1s. 3d. per ton 
higher in price. One or two lots changed hands in the 
afternoon, and the gain of the forenoon was lost. There 
was nothing done in copper on Friday forenoon, and the 

uotations lost 1s. 3d. per ton, which was regained in 
the afternoon without any business transpiring. Though 
not dealt in on Monday forenoon, copper was quoted 5s. 
per ton dearer. One lot changed hands in the afternoon, 
and quotations advanced other 7s. 6d. re ton. Yester- 
day forenoon 25 tons were sold, and the quotations 
dropped 1s. 3d. per ton. Other 25 tons were sold in the 
afternoon, and the quotations were dearer. No business 
transpired this forenoon, but quotations were 1s. 3d. per 
ton better than last night. In the afternoon the market 
was idle and prices were unchanged. 


Shipbuilding Contracts.—The contracts for four com- 
ite gunboats, each of about 200 ft. in length, have just 
me fixed by the Admiralty. Two of them have been 
placed with a Govan firm.—Messrs. Ramage and Fer- 
guson, Limited, Leith, have contracted to build a steel 
twin-screw steamer of about 900 tons gross for the East 
Asiatic Steamship Company, Limited, of Copenhagen ; 
alsoa twin-screw steamer, about 200 ft. in length, for a 
Danish firm. 

The Steel Pipe Company, Kirkcaldy.—A contract has 
been entered into with the Edinburgh and Leith Gas 
Commissioners by the Steel Pipe Company of Kirk- 
caldy, to provide and erect a condenser at the Leith Gas 
Works, at a cost of 795. 


The Millbrae Bridge.—The contract for the reconstruc” 
tion of the bridge over the Curt from Millbrae, Langside, 
to the new suburb of Newlands, has now the 
Statute Labour Committee of the Glasgow Police Board. 
The amount of the contract is 4523/., which is undertaken 
by Messrs. Morrison and Mason, Limited, Glasgow, who 
agree to make the balusters of the new bridge of granite 
instead of freestone. The Renfrewshire County Council 
contribute 1300/. of the cost. 


New Reservoir for Perth.—A new reservoir, constructed 
by the Corporation of Perth, was opened on Monday at 
Burghmuir, two miles from Perth, by Head Provost 
Dewar. It is erected at an elevation of 320 ft., which is 
an altitude sufficient to supply all the higher districts of 
the city for many years tocome. The reservoir measures 
121 ft. square by 21 ft. 9 in. deep, and when full it holds 
1,956,084 gallons, which is 117,300 gallons more than the 
existing three reservoirs hold when full. There wasa large 
gathering of representative citizens present on the occa- 
sion. In turning on the water, the Lord Provost re- 
marked that it was the intention of the Water Commis- 
sioners to extend and improve the other three reservoirs, 
yetin dry weather there would be no difficulty in gettin 
a proper supply for the wants of the city. Bailie M ‘Leis 
presented his lordship with a silver cup in commemora- 
tion of the event, and on the invitation of the Lord Provost 
the company partook of cake and wine in a marque 
erected on the ground. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A distinctly more favour- 
able tone is noticeable in the northern iron trade. The 
improvement in the warrant market, which appeared 
towards the end of last month, has been empha- 
sised, and now there are very considerable advances 
shown upon the minimum of July. The most ex- 
yansion has occurred in hematite warrants, they 
aving, after a rather lengthy period of flatness, advanced 
in a very satisfactory manner. Shipments this month are 
fairly good, and there is reason to believe that they will 
improve. Yesterday the attendance on ’Change at the 
weekly market here was numerous, and a fair amount 
of business was transacted. Sales were recorded at 40s. 3d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron ; merchants were willing to accept that figure, and it 
was the general quotation. Most of the producers, how- 
ever, were not inclined to accept less than 40s. 6d. The 
lower qualities were anything but plentiful. No. 4 
foundry was quoted 39s. 9d. 40s., and grey forge 
39s. 6d. to 39s. 9d. Middlesbrough warrants opened at 
40s, 4d., and closed 40s. 3d. cash buyers. East coast hema- 
tite pig was in pretty good demand, but quotations varied 
considerably. A few parcels of mixed numbers were sold 
at 49s. 6d. Some buyers endeavoured to purchase at 
49s., whilst makers asked up to 51s. Middlesbrough 
hematite warrants were steady throughout the day, 
at 49s. 6d. cash buyers. Freights, Bilbao-Middlesbrough, 
were firm at 6s., and this had a beneficial influence on 
Spanish ore. Good rubio was put at 14s. ex-ship Tees, 
and many sellers would not accept that price. To-day’s 
market was again stronger, and most sellers would not 
take less than 40s. 6d. for prompt delivery of No. 3, and 
several makers asked more than that price. Other 
qualities about the same as yesterday. Middlesbrough 
warrants advanced to 40s. 8d. cash buyers, and Middles- 


Manufactured Iron and Steel.—No material alteration 
has occurred in the manufactured iron and steel trades 
since our last report. The engineers’ strike causes an un- 
certainty as to the future, and consequently few fresh 
orders are coming to hand. Works generally continue 
well employed on all contracts. The weakest articles in 
the market are steel plates aud rails. Common iron bars 
are 5/. 5s.: best bars, 5/. 15s.; iron ship-plates 5/. 2s. 6d.; 
and steel ship-plates, 5/. to 5l. 2s. 6d.—all less the cus- 
tomary 2} per cent. discount for cash. 


Coal and Coke.—Coal is fairly steady. Bunkers are in 
very good request, but there is a large supply. The 
Wages Committee of the Durham Coalowners’ Associa- 
tion and the Executive Committee of the Durham 
Miners’ Association met to discuss the claim for an ad- 
vance in wages, and after a ———- it was arranged 
that an advance of 24 per cent. be granted to take effect 
with pays commencing on the 14th and 21st inst. Good 
blast-furnace coke is very stiff, and 13s. 6d. delivered 
here, and coke is also in excellent request for shipment. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been rather easier 
for prompt shipment, but for future delivery business has 
shown continued firmness. The best steam coal has made 
10s. 9d. to 11s. 3d. per ton, while secondary qualities 
have brought 10s. 3d. to 10s. 6d. per ton. The house coal 
trade has exhibited little change; No. 3 Rhondda large 
has made 10s. 9d. per ton. Patent fuel has continued in 
good demand ; foundry coke has brought 17s. 6d. to 19s. 
per ton, and furnace ditto 15s. 6d. to 17s. per ton. As re- 
gards iron ore, the best rubio has been making 13s. to 
13s. 3d. per ton. 

Devonport.—A large number of mechanics and labourers 
are working overtime at Devonport Dockyard. They are 
preparing for commission the gunboat Hazard mf the 
torpedo destroyers Quail, Thrasher, Virago, and Sparrow- 
hawk. ‘They are also carrying out machinery repairs on 
the cruisers Blake and Phaeton. Some extensive work is 
also in hand for the torpedo-gunboat Sharpshooter and 
the cruiser Pelorus. The water-tank vessels Monkey and 
Chub are affording employment to a large staff of work- 
men. As soon as the fort is clear of the large number of 
commissioned vessels now undergoing repair, the dock- 
yard officials will commence the_ refitting programme 
arranged for the current year. This programme includes 
the refit of the cruisers AZolus, Blanche, Bonaventure, and 
Spartan, and the torpedo-gunboats Salamander and 
Sheldrake. 

Stroud.—A new station upon the Great Western Rail- 
way at Chalford, near Stroud, was opened on Monday. 
The station is 1} miles above Brimscombe station, and 4} 
miles above Stroud, and it has been established because 
of the increased population and trade of Chalford since 
Brimscombe station was built. The railway runs on the 
slope of a hill, and an embankment of large extent had 
to be made on the lower side for the station buildings. 


The Electric Light at Newport.—Mr. T. J. Marsh held 
an inquiry at Newport on Friday on behalf of the Local 
Government Board into an application from the town 
council for permission to borrow 31,000/. for the purpose 
of extending the electric lighting of the town. The town 
clerk informed the inspector that in 1893 an application 
was made to borrow 28,000/., which was sanctioned. The 
electric light works were opened in October, 1895. Further 
money was og and an application to borrow 11,000/. 
was sanctioned. The gross profits of the undertaking to 
June, 1896, amounted to 224/., but there were certain 
financial liabilities which made this a deficit of 1410/. 
a to March, 1897, there was a gross profit of §64/., but. 
obligations for repayment of loans, &c., turned this into 
a debt of 9627. Phere was every reason to expect a large 
increase in the demand for electric light, and the town 
council wanted funds with which to carry out additional 
works. The inspector viewed the works and stated that 
he would report in due course to the Local Government 
Board. 

Port Talbot Railway and Docks Company.—The direce 
tors state that the excavation of the dock has been com- 
pleted to the extent of 70 per cent., and that the masonry 

and gates are a eee The piers are now 

—- rapidly proceeded with. Since the last meeting 

the directors have increased the capacity of the dock pro- 

perty considerably by joining the new dock, which will 
now be 23 acres in extent, with the old dock of 90 acres. 

Consequently the whole water area will be available for 
large ships; and, as trade increases, all that will be re- 

quired to be done will be to further dredge the old dock 

and erect additional tips. This will mean a great saving 
in the future when extra accommodation has to be pro- 

vided. The railways under the Act of 1894 are practically 
completed, with the exception of junctions with the Great 
Western Railway and private sidings, which are all in 

hand. The railways authorised under the Acts of 1896, 

contracts for which have been let to Messrs. Topham, 

Jones, and Railton, are making satisfactory pecgrens. 

The revenue from the lines opened and from dock is suffi- 

cient to pay the full dividend on the amount called up on 

the preferenze shares, and to carry forward a balance of 

17731. 4s. 1ld. The amount expended on capital account 

during the past half-year amounted to 163,196J. 7s. 7d., 

making a total of 781,144/. since the commencement of the 
undertaking. A further sum of 271,902/. is pro to 
be expended during the current half-year. 


Cambrian Railways.—The report for the half-year end- 
ing June 30, states that the receipts were 129,913/. as com- 
pared with 124,0732. in the —— period of 1896, 
the working expenses being 78,983/., as compared with 
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shows an increase of 1716/. After providing for all fixed 
charges and for the interest on *£" "Raed “O* de 
benture stocks, there remains a surplus of 4020/., which 
is carried forward to the current half-year. 


Bristol and South Wales Wagon Company, Limited.— 
The half-yearly meeting of this company was held at 
Bristol on Wednesday, Colonel Savile in the chair. The 
chairman, in moving the adoption of the report and 
accounts, said for upwards of 30 years the — had 
never paid less than 10 per cent. per annum, and he pro- 
posed that rate of dividend now. Nothing had suffered 
more in America than the railway interest, and this had 
affected the company to a certain extent. They had not 
been building the same number of carriages as in past 
years; but whenever trade revived, they would have a 
very large increase of business in the United States. 
The directors’ report was adopted, and a dividend at the 
rate of 10 per cent. per annum was declared. 

The Swansea Valley.—A — winding engine has 
been erected by Messrs. D. Nichol and Co. at their Birch- 
grove (Drew) pit ; it is working well. 


Milford Docks.—_Mr. G. H. D. Birt, general manager 
of the Milford Docks, has resigned his position, and the 
directors have appointed Mr. G. C. Ward, the resident 
engineer, to act as manager and engineer. 


Great Western Railway.—The report of the directors 
states that the doubling of the sections of the South 
Wales, Monmouthshire, and Ely Valley Railways, and 
the construction of the Usk and Avonmouth lines have 
made good progress. To meet the requirements of in- 
creasing traffic, it has been determined to double the 
Llynvi and Ogmore line between Bridgend and_Tondu, 
and the works will be put in hand as soon as possible. It 
has also been determined to proceed with an extension of 
the Pennar branch for about a mile under the power of 
the company’s Act of 1894. 


American Paper -Making Machinery.—A very — 

per-making machine is now in course of erection at the 
Ely Paper Works, Cardiff, by the Pusey and Jones Com- 
pany, of Wilmington, Delaware. The machine will pro- 
duce paper 140 in. in width at the rate of 500 ft. per 
minute, or in 24 hours it will turn out over 8,000,000 square 
feet, equivalent to 30 tons. 


Water Supply of Cardiff.—The quantity of water in 
store at the reservoirs of the Cardiff Corporation Water 
Works at the commencement of this month was 
471,000,000 gallons, showing an increase of 334,000,000 
gallons, ascompared with the corresponding stock at the 
commencement of August, 1896. On Friday the chair- 
man of the water works committee of the Cardiff Town 
Council, visited new filter beds at the heath. At pre- 
sent there are only three beds, capable of filtering 
about 3,000,000 gallons per day ; and in order to supply a 
consumption of close upon 5,000,000 gallons per day, they 
are overworked. The new beds, which will double the 
filtering power, are being constructed by Mr. J. D. 
Ridley, who met the members of the committee, and, 
accompanied by Mr. Priestley, conducted them round the 
works. Mr. A. J. Jenkins, the assistant water works 
engineer, also gave information to the committee. 


MISCELLANEA. 
Tue Technical Education Board of the London County 
Council will award next December 300 Junior County 
Scholarships open to children under 13 years of age. 


According to the Zron Age some of the American 
labour organisations have announced that they intend to 
obtain an eight-hour day, to come into operation on May 1 
next. 

The Grand Duchy of Hesse is the first German State 
which is introducing female factory inspectors or_assis- 
tant inspectors. They will, however, be employed only 
in such workshops where only women are employed. 








The August number of Architecture contains an excel- 
lently illustrated account of Wren’s city churches. An- 
other article of general interest deals with Mr. W. 8. 
Gilbert’s house at Grim’s Dyke, Harrow. 


The Department of Science and. Art has received, 
through the Foreign Office, a copy of a despatch inclosing 
a translation of a Royal Decree for the holding of an Ex- 
hibition of — Inaustries in the Palace of Arts and 
Industry, Madrid, this year. The Exhibition will be 
opened on October 20. 


The Birgsund Engineering Company has secured an 
order for the largest steamer ever built in Stockholm. It 
1S a petroleum steamer, orde by an Armenian mer- 
chant for the Caspian Sea trade, and is to be 1800 tons. 
The length is to be 280 ft., the engine of 1200 indicated 

orse-power, and the contracted speed 10} knots. The 
8 1s to be about 27,500/.; time of delivery, May next 
year, 


_The Indiana, United States battleship, has started from 
New York for Halifax, where she will go into dock for 
cleaning and painting. This is the first occasion on which 
a United States battleship has been sent_to a foreign 
dock for lack of docking facilities at home. It is probable 
that the Massachusetts and Iowa, United States battle- 
ships, will shortly follow the Indiana to Halifax, as it is 
not eg that the dock at New York, which is the 
only ot her one on the Atlantic coast of America capable 
of receiving them, will be repaired in less than a year. 

A committee of the American Railway Master Me- 
chanics Association has issued a report on the best boiler 
wokets for locomotives. From the evidence collected 
they state that a steel or iron jacket usually requires re- 








painting every six months, though some roads only re- 
paint them every 24 years. The life of such jackets placed 
over wood lagging is about 10 years on the average, though 
cases are known in which Russian iron jackets have lasted 
20 years. Magnesia is considered by many master me- 
chanics as superior to wood lagging. 


The Siberian Railway has a good deal to contend 
against; a new difficulty has cropped up in the shape of 
outlaws, who in various ways interfere with the traffic. 
They not only rob the carriages, standing at the stations 
for their contents, but they even attack the trains, when 
they at certain places have to slacken speed. On account 
of this the railway servants have now been ay 
armed, and last month they were able to repel an attac 
made on a goods train between the stations Knutschuge 
and Katscha. These outrages are generally committed 
in the immense forests, which the trains in many cases 
have to pass, but the authorities are determined to put it 
down and to see to the reputation of the line not suftering. 


pa nsec the Governors of the Battersea Polytechnic 
are determined on perpetuating the old fault of attempting 
to teach industrial chemistry in a technical college, as they 
announce special courses of lectures suitable to the needs 
of the various chemical industries in their district. It has 
many times been printed, and the fact was especially em- 
phasised in the recent inquiry into the matter conducted 
on behalf of the London ‘Goanky Council, that chemistry 
should be taught as a science by itself, and not with mere 
reference to its industrial applications. The latter course 
may produce fairly efficient analysts, but fails to send out 
men capable of taking the lead in research work such as is 
necessary to re-establish our chemical industries on a per- 
fectly satisfactory basis. 


Statistics in connection with last year’s exhibitions are 
still forthcoming. The number of visitors at the Berlin 
Exhibition was about 6,750,000 persons, at Buda-Pesth 
3,500,000, at Geneva 2,250,000, at Nuremberg 2,000,000, 
at Dresden 1,000,000, and at Stuttgart 500,000. The 
financial results of the above exhibitions seems, however, 
to be ae to the number of visitors, inasmuch 
as the Stuttgart Exhibition yielded a surplus of over 
13,000/., and also the one at Dresden resulted in a small 
surplus. In Nuremberg 10 per cent. of the guarantee 
had to be called in, and at Berlin about 50 percent. At 
Geneva thewhole guaranteed sum of 20,000/. wasabsorbed, 
leaving an additional deficit of a similar amount. This 

ear things may go better ; at the Brussels and Stockholm 
Exhibitions the calculated number of visitors has, in any 
case, so far been considerably exceeded. 


In a communication made to La Sociéte d’Encourage- 
ment pour l’Industrie Nationale, M. Liviche describes a 
method of disposing of garbage, which has been adopted 
at Philadelphia and New York, and which he recom- 
mends for Paris in preference to the destructor method. 
The plan in question is known as the Arnold system, and 
consists in exposing the refuse in a digester to the action 
of steam at 70 1b. pressure for a period of seven hours. 
After cooling, the contents of the digester are discharged 
into a aed box, where the solids are separated out, 
whilst the water of condensation and oil an 
decanted off. The solid matter is then treated in filter 
presses, the liquid expelled being added to that pre- 
viously decanted, whilst the filtrate is passed into a 
steam drier, from which it issues in the form of a dry fri- 
able powder of considerable manurial value. At Phila- 
delphia the system has been in operation for three years, 
20 digesters being employed, which are capable of dealing 
with 400 to 450 tons of refuse per day. 


At a recent meeting of American Foundrymen’s Asso- 
ciation Mr. F. J. Davis stated that the use of ferro- 
manganese in making manganese bronze was objection- 
able, owing to the iron introduced. This objection could, 
he added, be avoided by the adoption of rich alloy of 
copper and manganese, now obtainable commercially, by 
the use of which a very pure series of ag cg bronze 
could readily be produced. One of the best of these, 
suitable for pee wheels, propellers, and mining machinery, 
had the following composition: Copper, 53 per cent.; 
zinc, 42 per cent.; manganese, 3.75 per cent.; aluminium, 
1.25 per cent. The absence of iron permitted the use of 
the large proportion of zinc without risk of rendering the 
metal brittle. The addition of the aluminium was neces- 
sary with the above a as otherwise it was difficult to 
obtain sound castings. By varying the above proportions 
an excellent substitution for German silver could be ob- 
tained, having the following composition : Copper, 67.25 
per cent. ; manganese, 18.50 per cent.; zinc, 13 per cent.: 
and aluminium, 1.25 per cent. The metal thus produced 
is as strong as German silver, and makes better castings, 
whilst it is less liable to corrosion. Its electrical resist- 
ance is four times as great as that of the older alloy. 


The replies to the petitions sent up to the Admiralty 
last October were received in the dockyards on Tuesday. 
Their lordships say that certain petitions from charge- 
men and leading-men have been reserved for considera- 
tion with the general questions of inspectors, leading- 
men, and chargemen. With reference to the petition 
from the established ship fitters at the minimum rate 0 
pay for advancement to higher rates irrespective of 
vacancies, the Admiralty call attention to the order 
which lays down that, ‘“‘when vacancies occur in the 
higher rates, men already on the establishment at lower 
rates should be considered before establishing hired men 
on the higher rates,” and they are not Os to make 
any further concessions in this direction. Their lordshi 
observe that many of the petitions are substantially the 
same as those forwarded last year, and as all the points 
then raised were carefully considered they see no reason for 
departing from the decisions then arrived at. With re- 
gard to other petitions, they consent to steps being taken 
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fj} and June, 168,380 tons. 


for holding an examination for the position of leading man 
of caulkers. The practice obtaining at Chatham of pay- 
ing labourers en on s' making, rigging sheer legs, 
and similar work, as skilled labourers, the men chosen 
being those who have had sea experience, is to be ex- 
tended to all other yards. The 45s. rate may be ese at 
Devonport and Chatham to hired smiths to bring them up 
to the Portsmouth rate, but it is only to be paid to men 
of long service who perform a class of work equivalent to 
the higher rate. At Chatham and Portsmouth ship- 
wrights and fitters ask for the abolition of classification 
and for a uniform rate of 36s. a week ; and the Admiralty 
reply that cases of employment of hired shipwrights on 
drawing duties who may be receiving more than 33s. a 
week are to be submitted for the special consideration of 
the Controller of the Navy. 


Ata recent convention of the American Railway Master 
Mechanics’ Association, one of the members gave a mix- 
ture used by the Norfolk and Western road in making 
metal for cylinders, valves, and valve seats. This mixture 
consists of 20 per cent. steel castings, old steel springs, 
&c., 20 per cent. No. 2 coke iron, and 60 per cent. strap. 
From this it was stated a good solid metal could be ob- 
tained, the castings being free from honeycombing and 
finishing better than the ordinary cast-iron mixture, 
over which it had the advantage of 24 per cent. greater 
strength. Its constituents are: 


Silicon ... 1.51 
Manganese 0.33 
Phosphorus 0.65 
Sulphur me 0.068 
Combined carbon 0.62 
Graphite Sea ; as a ce 
According to the Railway Age, railway building has 


roceeded slowly in the United States this year, as has 
n the case every year since the panic of 1893, and the 
end of the first six months of 1897 finds only 622 miles 
of new track laid upon 55 lines in 23 of the 49 States and 
territories. This is 166 miles less than in the corres- 
ponding half of 1896, 19 miles less than in that of 1895, 
and about 100 more than in the first half of 1894. The 
number of States in which track has gone down is less 
than in ~~ previous year for two decades, and the 
number of lines is also less than in any of those years 
except 1894. Construction is in progress on very many 
lines upon which track laying has not yet begun, and if 
the financial situation continues to improve it is quite 
possible that 1897 may show more track laid than in 
either of the three preceeding years. The present esti- 
mate, however, is that the new construction of the year 
will aggregate from 1800 to 2000 miles. 








Water In NewSovutu WateEs.—The Superintendent of 
Watering-places and Artesian Bores was recently sent on 
a visit to some of the western artesian bores to make 
arrangements so as to enable pastoral tenants and others 
now suffering from the effects of drought to avail them- 
selves of the copious supply of water available at the 
res. The course taken will result in a loss of revenue, 
but the Minister, considering the exceptional season, gave 
directions that all the unleased bores under departmental 
control should be allowed to flow. The Moree bore has 
now been running full flow for several months, That at 
Dolgelly has never been shut down, as it is not yet out of 
the contractors’ hands. At Tenandra the bore was 
allowed to flow sufficiently to fill the water holes in the 
creek below, and it would have been allowed to run 
—— but for the damage done by scour. At 

urbah the bore has been flowing for months, and ste 
are being taken by the settlers to cut a drain, so that the 
water can reach them. At Ooonamble the bore is flowing 
full, all the water holes in the Mogomodine creek are full, 
and water is now flowing several miles down the Castle- 
reagh. At the bores in progress—Bulyeroi, Good ; 
and Yannabulla—where water has been struck the flow is 
unrestricted. At Euroka bore no restrictions have been 
placed on the flow, and arrangements have been made for 
cutting a drain eight miles in length, so that a portion of 
the Castlereagh now quite dry may be re-watered. At 
Carinda no restriction has been put on the flow. 





Biast-FURNACES IN THE UNITED StaTES.—The produc- 
tion of pig in the United States would appear to be still 
slightly declining. The number of furnaces in blast at the 
commencement of June this year was 146, as com 
with 147 at the commencement of December, 1896 ; 194 at 
the commencement of June, 1896 ; 242 at the commence- 
ment of December, 1895; and 172 at the commencement 
of June, 1895. The weekly productive capacity of the 
furnaces in blast at the dates indicated, was: June, 
1897, 168,380 tons; December, 1896, 142,278 tons; June, 
1896, 182,220 tons; December, 1895, 216,797 tons; and 
June, 1895, 157,224 tons. The weekly production has 
moved on as follows month by month this year: Janu- 
ary, 159,720 tons; February, 162,959 tons; March, 
169,986 tons; April, 173,279 tons; May, 170,528 tons; 
) Although the production has 
slightly declined during the last three months, it still 
compares well with the course which affairs took in the 
autumn of last year, when the Presidential contest was 
at its height, the weekly production in September having 
been 129,500 tons, in October, 112,782 tons, and in No- 
vember, 124,077 tons. The stock of pig sold and unsold 
in the United States at the commencement of June was 
1,050,252 tons, as compared with 1,038,639 tons at the 
commencement of May; 1,029,831 tons at the commence- 
ment of April; 1,023,603 tons at the commencement of 
March ; 965,907 tons at the commencement of February ; 





and 901,643 tons at the commencement of January, 
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THE EIGHT-HOURS DAY. 


Werk: it not for the machine question, it is pro- 
bable that the demand for the eight-hours day 
would meet with comparatively little opposition 
from employers. So far as hand work is concerned, 
our own experience goes to show that a large pro- 
portion of the time worked before breakfast is often 
wasted, the men suffering from hunger and sleepi- 
ness. Most of us could, from our own experiences, 
relate cases of men getting into a quiet corner 
for a snooze during this period, whilst an appren- 
tice was, as the schoolboys say, put to ‘‘ keep cave” 
and give timely warning of the foreman’s approach. 

If, on the other hand, our factories are properly 
equipped with machines, and these machines are now 
run at their full output, there is no question but that 
the adoption of an eight-hours day must result in a 
substantial loss to the employer. There is, how- 
ever, too much reason to suppose that but very few, 
even of our leading shops, are operated under such 
favourable conditions. As regards the output of 
the machines, the very fact that certain employers, 
who have tried the eight-hours day, claim that there 
has been no decrease in the production, goes to 
show that previously the workmen had been taking 
matters pretty easily, and confirms the charge 
frequently made against trade unions, to the effect 
that they use their influence to, as far as possible, 
keep down the machine efficiency. In the isolated 
instances in which the eight-hours day has been 
granted, the men’s advisers have probably thought 
it wise to adopt a precisely opposite policy, so as to 
insure the success of the experiment, but there is no 
guarantee that they will not revert to their old policy 
should the present demand be generally conceded. 
It may, perhaps, be suggested that where men are 
working on piece, the state of affairs mentioned 
above cannot obtain, but every one knows that 
piece-workers make a practice of keeping down 
their output for fear of having prices reduced. 

It is universally recognised that a piece-worker 
even running a machine does turn out more than a 
man who is paid by time, and thus, so far as the 
latter class of hands is concerned, the men are pos- 
sibly right in claiming that they can turn out as 
much in eight hours as in nine, though the question 
will still remain as to whether they are prepared to 
do this. Similarly, for the reasons already given, it 
cannot be doubted that the piece-workers can in 
many cases also increase their rate of output, since, 
working but eight hours, their weekly wage will not 
reach such dimensions as to tempt their foremen to 
acutin prices. Incidentally we may remark that 
this question of piece prices is a most difficult one 
to adjust with fairness to both masters and men. 
In America certain firms have attempted to evade 
the difficulty by establishing a series of standard 
rates, a workman being paid proportionately higher 
per piece the greater the number he produces, and 
the system is said to have given satisfaction. 

Returning to the main subject of our article, it is 
obvious that if the eight-hours day is to be adopted 
the concessions cannot be all on one side. The 
most obvious course is for the men to admit a re- 
duction in the rate of wages, but this would be 
satisfactory to neither side. There would then be 
noinducement to the men to run the various ma- 
chine tools at a high efficiency, which must be done 
sooner or later if foreign competition is to be suc- 
cessfully met. Much at times is said by een oan 
sible speakers as to the great advantages the cheap 
labour and long hours usual on the Continent give 
our German competitors, but indications are not 
wanting that we are more likely to suffer from the 
rivalry of the higher paid American artisan. 

In this connection a series of articles which 
have recently been contributed to the American 
Machinist by Mr. F. J. Miller, relating his 
experiences on a tour round our principal engi- 
neering workshops, are worthy of most careful 





study by both parties to the present strife. 
Whilst conspicuously moderate and cautious in 
his criticism of workshop practice here, Mr. Miller 
found instances in which machines were doing but 
half to two-thirds as much work as would be easily 
accomplished by them in America, and this was 
the case even when the proprietors had gone to the 
expense of importing American material to work 
on. In one case he watched a man take two and a 
half hours to face up a gear wheel, which he asserts 
would in America have been done by a boy in 15 
minutes. Such a difference may appear incredible, 
and is probably quite exceptional, but it must be 
borne in mind that much more attention is paid to 
the cutting tools used in the States than is usual 
here. With a carefully shaped tool a cut several 
inches broad can be taken, and it is possible that such 
would be used in America for the job in question. 
Whether Mr. Miller has, in this instance, exagge- 
rated or not, however, we have ourselves quite re- 
cently watched a workman take 1} hours to cut a 
4-in. gas thread on a gun-metal socket 4 in. deep, 
though the latter was in place in the lathe and had 
been bored ready for the screw-cutting tool. The 
latter was also ready in position and the chaser was 
ready ground. 

The turret lathe practice of the two countries 
strikingly illustrates the difference in methods. 
The standard English form has its turret fixed to 
the front of the lathe, and uses tools of simple 
form, whilst the American has the axis of its turret 
central with that of the lathe bed, and is equipped 
with special tools which have to be kept in shape 
by a highly skilled tool-room staff. With such tools, 
however, a low grade of labour can turn out work 
in enormous quantities, and with very great accu- 
racy. The use of this class of labour here is, how- 
ever, strongly discountenanced by the trades 
unions, and this has no doubt tended to discourage 
the adoption of such highly specialised tools. 
Nevertheless, the various bicycle manufacturing 
companies have at last been driven to this method 
of doing work, and though it would seem that in 
but few cases are the tools worked up to their full 
capacity, a substantial saving in the cost per piece 
has nevertheless been effected. This result is cer- 
tain, sooner or later, to influence the practice in 
engineering workshops, though cycle-making being 
a comparatively new industry, the proprietors have 
not had to meet quite as much opposition to the 
adoption of improved methods as has to be faced in 
the older established industries. 

When American plant of any description is in- 
troduced into this country for the first time in the 
teeth of home competition, one of two cries is 
always raised by the defence. Either the work is, 
it is asserted, being done at a loss as an advertise- 
ment, or the stuff is a surplus which cannot be dis- 
posed of in the States, and is got rid of here at 
any price. ‘In the latter charge there is, in some 
cases, no doubt a good deal of truth, but many 
American products are sold here no cheaper than 
at their place of origin. In this connection a state- 
ment made to Mr. Miller by the London manager 
to the Worthington Company deserves serious 
consideration by both parties to the present 
dispute. It appears that this firm produce 
their heavy pumping engines at a slightly less 
cost in Brooklyn than at their British works, whilst 
it has been found economical to build the whole of 
the smaller classes of pumps at the former factory. 
Apart from this particular experience it is, however, 
probable that heavy machine work is still done more 
cheaply here than in the States, but considering the 
enormous advances recently made by the latter 
country in other lines of heavy work, this present 
superiority may rapidly vanish, unless the workmen 
here show a more rational frame of mind in respect 
to machine work. Probably many employers would 
welcome the eight-hours day if at the same time 
their employés would give them a free hand as to 
the machinery itself and the class of help employed 
to run it, whilst, as a consequence, the conditions 
of labour would rapidly be substantially improved. 

It is not in America alone that the workman is 
showing a grasp of the economic considerations 
ensuing on the general adoption of machine tools, 
largely or entirely automatic in their action. On 
the recent visit of the Naval Architects to Germany, 
members saw with surprise at one of the principal 
shipbuilding yards there, a single man attending to 
no less than three planing machines. An attempt 
to introduce the same practice here would probably 
be followed by a serious strike. 

We have on previous occasions called attention 
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to the gross fallacy of which those are guilty who 
consider that the best method of securing steady 
and general employment is to make any particular 
piece of work goes as far as possible. The in- 
creased cost of production consequent on such a 
policy restricts the demand most seriously, and in 
the long run leads to diminished employment and 
lower wages for the workman. 

Perhaps, indeed, the state of things to which we 
have objected above constitutes the most favour- 
able argument for the continued prosperity of our 
iron and steel industries. If, in spite of these 
drawbacks, we are still able to hold so large a pro- 
portion of the world’s trade, there must be so large 
a margin for improvement as to put us beyond com- 
petition for a long time to come, once these vexed 
questions are satisfactorily settled, as they are 
hound to be sooner or later. Employers here are 
often blamed for their prejudices in sticking to 
antiquated methods of production, and there is, no 
doubt, often considerable justice in the charge ; but 
the inducement to put in new automatic tools is 
much weakened if workmen insist that such must 
still be run by highly skilled hands, when, as a 
matter of fact, a common labourer is quite capable 
of operating the machine to its fullest capacity. 
The skilled work is, then, needed not at the ma- 
chine itself, but in the tool-room, and here in the 
past it has too often been sadly deficient. Some 
few firms have, it is true, succeeded in operating 
their shops on this principle, but it has usually been 
necessary for them to train their workmen ab initio. 


THE PROMOTION OF TRADE WITH 
CHINA. 

WHEN discussing the report of Mr. Byron Brenan 
(See ENGINEERING, July 9, 1897, page 45, ante), we 
mentioned that he made a number of suggestions 
for the promotion of trade with China, and we pro- 
pose now to notice briefly some of the most 
important of these. The subject, however, is very 
huge, for as Mr. Brenan truly says, ‘‘to ask what 
steps can be taken to promote British trade in 
China is almost the same thing as asking what steps 
can be taken to improve the condition of the 
people, for China’s capacity for buying progresses 
with the development of her material resources, 
and this development is at present struggling 
against every obstacle that bad government can 
put in the way.” It is therefore evident that the 
measures which we can of ourselves take to effect 
an improvement are confined within narrow limits, 
and he only undertakes to indicate certain 
directions in which something may be done with 
the prospect of beneficial results. The absolute 
poverty, amounting to destitution, of the bulk of 
the Chinese population reduces to less imposing 
figures the numbers of those whose needs it is the 
aspiration of the British manufacturers to supply ; 
and the improvement of the condition of the semi- 
starving millions must be worked out independently 
of any effort of ours. 

Still, something can be done, and Mr. Brenan 
evidently thinks that we do not push forward 
enough, and that we are too tolerant of the ‘vis 
inertiv,” which Chinese ofticialdom ever opposes to 
us when we try to advance in any direction. 
He believes that we fail to perceive that the per- 
versity of the Chinese Government in continuing in 
its suicidal methods is due to the utter selfishness 
and corruption of the ruling classes. We too readily 
assume that a spirit of conservatism, ignorance of 
the first principles of political economy, and a policy 
of China for the Chinese, are the true explanations 
of China’s arrested development ; and we console 
ourselves with the reflection that enlightenment 
will bring about a change. We devote our efforts 
to imparting that elementary knowledge which, 
once absorbed and assimilated, will, we hope, work 
a change in the minds of China’s rulers, and through 
them of China’s millions. Meantime all progress is 
arrested, and in our tolerant mood we allow our 
grievances to go unredressed, and we fail to turn to 
account the opportunities placed in our way by the 
commission of Chinese official misdeeds. 

Mr. Brenan evidently thinks that one of the 
most important duties of our diplomatists is to 
endeavour to bring about a change in the relations 
of the central to the provincial governments. 
When the minister of a foreign Power in Pekin 
has to make representations to the Chinese 


Government, he addresses himself to the Tsungli 
Yamen, or Board of Foreign Affairs. This board 
has no direct authority over provincial governors ; 


it can but address a communication, suggesting or 
recommending that such and such a course be fol- 
lowed ; but Mr. Brenan says that it has happened 
to him more than once, when pressing a provincial 
viceroy to carry out the instructions which the 
British minister had been assured by the Board of 
Foreign Affairs had been sent, that the viceroy 
has replied that he was responsible for the govern- 
ment of the province and that the Board could not 
give him instructions. In important matters, such 
as the promulgation of a new regulation, or the 
removal of a culpable official, the Board of Foreign 
Affairs would apply for an Imperial decree, which 
would insure immediate compliance ; but for every- 
day matters the Board’s communications to provin- 
cial governors take the form which official usage pre- 
scribes, and are by no means in the nature of an 
imperative command. Whether it is possible to 
make them soisa point on which Mr. Brenan does 
not venture an opinion. 

He, however, evidently thinks that the foreign 
powers ought to use China’s difficulty in the matter 
of finance as a lever for forcing reform, and should 
only agree to an increase of the tariff on condition 
that a thorough reform is made in the nature 
and amount of the transit dues. If the Chinese 
Government needs money he thinks that the way 
to obtain it is clear. Restore to life the domestic 
trade now in a state of suspended animation, and 
nurture with care the goose that lays the golden eggs. 
He suggests an arrangement something like the fol- 
lowing: China’s revenue from foreign trade is known 
exactly, and the revenue from likinandother formsof 
inland taxation may be roughly estimated. Foreign 
powers will consent to double the import tariff, and 
revise the export duties, on condition that the 
number, position, and tariff of the likin stations 
shall be a matter of international arrangement, and 
that the present likin collectorate shall be replaced 
by a foreign administration on the model of the 
foreign maritime customs, that the likin taxes shall 
be paid to an agent of the provincial government, 
as the maritime duties are now paid to a Chinese 
agent of the Imperial Government, the function of 
the foreign staff being as in the Imperial Maritime 
Customs, confined to examining merchandise, 
checking the duties, and protecting the revenue. 
Mr. Brenan, from his experience of China, should 
be able to form some idea of the probability of such 
a scheme being adopted, but judging from what we 
know of the people, we shculd say that the proba- 
bility is not great. It is pretty well known that, 
although the Imperial Maritime Customs establish- 








ment is recognised as having been of great benefit 
to China, the officials look upon it with great jea- 
lousy. Mr. Brenan, however, is very definite in 
his opinion, that as long as provincial governments 
retain the power of opening new tax stations, and 
placing them in the hands of corrupt officials our 
goods will never be safe. 

Passing from the functions of the Chinese Govern- 
ment, Mr. Brenan makes some suggestions, the 
carrying out of which lies in our own hands. He 
thinks that a link is wanting between the consular 
service and our merchants and manufacurers, which, 
could be supplied by the appointment in China of 
an officer who could devote his sole attention to the 
development of trade. While in other countries a 
consul’s attention is devoted chiefly to commercial 
questions, and in the discharge of his duty in con- 
nection with these he is assisted by the systematic 
way in which foreign governments and commercial 
bodies prepare statistics and publish information, 
in China the ordinary duties of his office leave him 
but little time to devote to commercial matters in 
the abstract, and in these he meets with difticulties 
out of all proportion to the results attained. Atall 
the more important stations in China political and 
judicial cases occupy the time of the consuls, to the 
exclusion of other matters which are nevertheless 
deserving of attention. The time, labour, and 
persistence that must be expended in disposing of 
any matter involving discussion and negotiation 
with Chinese officials, would seem incredible to any 
one who has not had personal experience, and the 
bulk of a consul’s work is of this nature. Delay and 
evasion are the Chinese official’s weapons, and 
whatever the question may be, a consul must 
choose whether he will write reasons and spend 
hours in arguing in a strange tongue, or whether 
he will confess himself tired out and retire from the 
contest. Under such conditions a consul cannot 
do justice to the commercial interests of his coun- 
try, he must attend to what is pressing and imme- 
diately before him, and leave alone what can wait. 


He can at best but devote intermittent attention to 
subjects of vital importance to our British interests. 

Mr. Brenan believes that the remedy for this de- 
ficiency in our consular system in China lies in the 
appointment of a specially commissioned officer to 
study commercial questions. Whatever might be 
the designation of the ofticer—‘‘ commercial secre- 
tary,” or ‘‘attache,” or ‘‘ commissioner ” — the 
purpose of his appointment would be to combine 
in one man specially qualified for the work, the 
duties which are now inadequately performed by 20 
consuls, all working independently of each other. 
Such a commercial secretary would still be largely 
dependent on the assistance of Her Majesty’s con- 
suls at the different ports, but he could also assist 
them by suggesting the sort of commercial informa- 
tion that is desirable, and indicating the direction 
in which their services can best be utilised. Mr. 
Brenan gives an indication of what he believes 
might be the scope of his duties. We need not go 
into details of these, but briefly they would be to 
afford information wanted by Chambers of Com- 
merce, to control a central office which would 
supply information to merchants and manufacturers 
regarding the wants and resources of China, to note 
under what conditions British products are being 
driven out by imports from other countries, or by 
articles of native manufacture, to obtain early 
information about projected public works, so that 
our people could be early in the field to secure 
contracts, to study the conditions and requirements 
of trade in China, and be on the look-out for 
probable openings for British trade, to report on 
the growth of manufactures, and the imports of 
raw materials, and, when necessary, suggest that 
an expert should be sent out by commercial asso- 


ciations in England to study any particular 
question. Mr. Brenan thinks that there is room 


for improvement in the compilation of commercial 
reports, so that a more comprehensive review of 
the trade and commerce of the country might be 
obtained. With a commercial secretary at Shanghai, 
in touch with the general Chamber of Commerce 
and the statistical department of the Custom House, 
considerable delay which is now inevitable would 
be avoided. A man in an official position in China 
can, without doubt, have access to officials more 
easily than can a merchant, and as he is not pushing 
his own private business, he is listened to with less 
distrust. A commercial commissioner who gained 
the confidence of the Chinese might be occasionally 
appealed to for advice, and if he could not achieve 
any more direct success, he might at least put them 
on their guard when about to fall intoa trap. In the 
way of personally introducing agents from firms in 
England, putting Chinese officials in communication 
with trustworthy firms, he could do good service. 
Being on the staff of Her Majesty’s Minister in 
China, such a commercial secretary could give 
valuable advice as to the effect of any change in the 
tariff, of fiscal innovations in the provinces, of open- 
ing new trade routes, and by means of well-con- 
ceived memoranda place Her Majesty’s Minister 
in a position to point out to the Chinese Govern- 
ment the advantage or the reverse of any proposed 
line of policy. 

Mr. Brenan gives some hints as to what mer- 
chants and manufacturers can do to help them- 
selves. He says the great questions are : 1. What 
does China want that we can supply? 2. What 
do we make that China would buy if she saw it / 
3. What does China produce that we can use/ 
4. How can we see and procure it? He thinks 
that home manufacturers must co-operate and 
initiate research into China’s needs and resources. 
Little is known of markets in the interior, even 
those not very remote, the few travellers who visit 
the interior of China are not men who give their 
attention to details of trade, they have come for 
some special purpose, and probably are not men 
versed in business matters. Qualified men should 
visit the most important cities of China, and form 
some idea of what will meet witha sale ; and having 
studied the ground, these places should be revisited 
with samples of everything likely to sell. A show 
room should be opened for a few days at each place, 
and the local shopkeepers should be invited to visit 
the exhibition. Printed advertisements should be 
distributed, giving full information how to obtain 
supplies from the nearest port at which existing 
firms should be appointed as agents. The large 
Scotch sewing-cotton manufacturers are furnishing 
an example which should be more extensively 
followed. They have formed a trade association, 





and in China are making their cottons known 
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throughout the empire. Their traveller is an 
Englishman, who speaks Chinese well. He travels 
all over the country to the principal cities intro- 
ducing his cottons ; where it is worth while he 
appoints a native agent, who receives a salary and 
commission on sales, and in all cases he gives full 
information to the shop people about prices, the 
best way to obtain new supplies, &c. In China, 
once a mark is well established, and keeps up its 
reputation, it is very difficult to supplant it. — 

Mr. Brenan repeats what has been said by 
others, namely, that Continental manufacturers 
systematically make greater efforts to meet Chinese 
requirements in matters of taste, prejudice, or 
fancy, and they are more ready to make a present 
sacrifice with a view to developing a business. On 
many occasions orders which had been refused in 
England were willingly accepted in Germany. It 
may be that the British manufacturers referred to 
had more profitable business to attend to, but from 
small beginnings a large trade may grow, and this 
readiness on the part of the Germans to put 
themselves out to please is telling in their favour. 
In another direction we have something to learn 
from German firms. In almost every German 
mercantile house there is at least one German 
partner or clerk who speaks Chinese, and this is 
seldom found in English houses. We seem to rely 
on Chinese learning our language, which they do 
when it is to their own advantage, but there must 
occasionally be times when it is a distinct disadvan- 
tage to carry on negotiations through an interpreter 
whose good faith is not above suspicion. 

Turning now from official utterances to those of 
mercantile men, we find in a recent consular report 
from China some notes made by an_ intelligent 
and practical merchant who has much experience 
in ‘“‘pushing business ;” a few of the more im- 
portant of these hints may be of use to those of 
our readers who are engaged in trade with China. 
He says that home agents are too frequently with- 
out actual personal knowledge of places they ship 
to. Consequently, extension work can only be 
done by the man abroad. The home man buys 
to order, and sees to financing and shipping; 
the man abroad has to create the demand. 
Knowledge of what can be got at home is abso- 
lutely a sine qua non, without it he can only 
take but not make orders. More attention should 
therefore be paid to the qualifications of men 
who are to manage a practical part of the business, 
i.e. men who are to sell goods abroad. A wide expe- 
rience is necessary abroad; one has to know some- 
thing of everything. There is no more valuable ex- 
perience than that of the traveller who has ‘‘ worked 
new ground” successfully at home ; no mere col- 
lector of orders. Mercantile houses should follow 
the usual German method of giving a commission 
on profits on sales to salesman or manager in addi- 
tion to salary. On one recommendation he makes, 
there will be considerable difference of opinion. 
He says that ‘‘manufacturers in sending abroad 
should be content to let their representatives work 
up business and pass it through merchant houses, 
otherwise the merchants will push other goods, and 
purposely avoid those of firms who work direct. 
Ifa merchant introduces and works up a trade for 
certain goods, his interest should be protected by 
giving him the sole sale of a special brand, and 
selling to other firms different brands, thus avoid- 
ing danger of absolute monopoly while giving the 
worker his reward. Otherwise one firm has all the 
work and drudgery, and another later reaps the 
reward.” In every department of trade the ten- 
dency is to restrict the field of the middleman, and 
both the Chinese and the Japanese are following 
this tendency, and in the face of it, it will be im- 
possible to allowlarge profits tothe merchant middle- 
men and be able to compete with the direct importer. 
There will, however, be no difference of opinion as to 
the wisdom of the suggestion that merchants should, 
in their own interest, insist on their managers and 
salesmen travelling occasionally in the country 
around the port, and thus get in touch with needs, 
and ascertain what is likely to sell. But, above all, 
they should send such men home every four or five 
years to visit manufacturing centres and warehouses, 
see new lines, choose their own samples, and get 
in touch with home markets again. This can only 
be done by the man who has to sell the goods, and 
no one else. He recommends that manufacturers 
should supply sample ranges of goods, if expensive 
on the principle of so much business, such a value 
of new samples up to a point, say, 2001. worth of 
samples, sent on sale or return, but if business 








follows to the extent of 4000/., the samples to be- 
come the merchant’s property. Samples should be 
marked and numbered, and accompanied by proper 
details giving lowest cost, mode of packing, dis- 
counts, size and weight of cases, so that laying down 
cost can be calculated. Catalogues should be illu- 
strated plainly and well, all details and prices being 
given with the item and in the same place, and 
posted direct to merchants, not to London agents. 
In this last recommendation, however, we fear that 
the interest of the merchant as distinguished from 
that of the manufacturer or the customer again 
becomes evident. 








JOHN PHILLIPS. 

THE mind so readily assimilates new conditions 
and makes it difficult to recali the unpleasant past, 
that it will surprise many to know that the engi- 
neer who had some claim to be called ‘‘ The Father 
of Sanitary Science in England” has only now 
passed away in the person of Mr. John Phillips, 
who, at the advanced age of 80 years, died on 
July 22. Trained as a builder, he became early in 
life associated with the sewage of London, acting 
for some time as a clerk of works to the West- 
minster Court of Sewers, being in 1846 appointed 
chief surveyor. The existence of commissioners in 
the several districts suggests the fact that there 
were sewers, but they were in a most deplorable 
condition, and Mr. Phillips, in his fearless exposure 
of the ways of the commissioners, and of the dan- 
gerous condition of the sewers, was at much 
physical and financial loss. The Metropolitan Sani- 
tary Commission of 1847 had notthen been appointed; 
his reports had much to do with its initiation, 
and his eloquent appeals had still more to do 
with its recommendation in favour of a central 
authority free from that concentrated self-interest 
which so largely dominated the local boards. It 
was not enough that they had on them Lord Chan- 
cellors, the Lord Chief Justices, Lords of the 
Treasury, and the like; these merely served to 
give an air of respectability to the findings of others 
who were ever obstacles to progress when it in- 
volved any expenditure. 

The Courts of Sewers, as they were called, exer- 
cised little or no authority over either the arrange- 
ment or construction of any of the old sewers; 
public feeling had not been roused to the import- 
ance of drainage from the health point of view ; 
and thus builders did not follow any systematic 
arrangement as to plan or level. The form of 
sewer was nearly flat-bottomed, with upright side 
walls, built of brick, generally 3 ft. wide, and from 
3 ft. to 6 ft. in height, with all connections at right 
angles. The sewers were mostly in a ruinous con- 
dition, and had to be repeatedly cleansed at great 
expense. The materials used in their construction 
were the worst of their respective kinds; place 
bricks, and mortar composed of chalk, lime, and 
loamy pit sand. 

Mr. Phillips, then a young man, entered upon a 
vigorous crusade, and he tells in some of these old 
reports, with a simplicity which is the essence of 
eloquence, how he explored the sewers to acquaint 
himself with the evils and to find aremedy. In All 
Souls, for instance, many were dying from sewage 
poison ; the rate of mortality was 1 in 27 against 
1 in 59 in the neighbouring parish of Christ Church. 
And yet when Mr. Phillips drew up his report, in 
which he stated that ‘‘a vast number of sewers 
are similar to elongated cesspools,” his fellow 
officers, while agreeing with it, were afraid to sign 
it because of the self interests invoived ; that was 
brought out in evidence at the inquiry of the Sani- 
tary Commission. Again, when Mr. Phillips 
brought forward his scheme for more effective 
arrangements, the chairman of the Westminster 
Commission of Sewers objected to it because it was 
prepared by a mere clerk of works. One of the 
members, however, consulted several builders of 
repute and their unanimous approval proved too 
effective opposition for the chairman. These regu- 
lations were enforced in 1846, and provided for 
systematic and improved construction. They made 
imperative, as far as it was possible, many changes 
since universally approved. 

In conjunction with the surveyor then of the 
Holborn and Finsbury Division, Mr. Phillips first 
applied in 1843 earthenware glazed tubes. He also 
perfected and introduced the egg-shaped sewer, 
which was so well spoken of by the Government 
Commission in 1847 already referred to. By a long 
series of experiments he was able to prove its effi- 





ciency, and, moreover, established its economy, 
showing that it cost a little more than a third 
of the old sewer with flat bottom and perpendicular 
sides. His rules also called for access manholes at 
frequent points, and he invented the street gully 
now used everywhere. In this connection it is 
scarcely necessary to state that he was a strong ad- 
vocate of the separate system. He always held 
that it was practically impossible to provide a per- 
fectly innocuous system of town drainage while com- 
bining in one channel the house-washings and 
night soil with the land and surface drainage ; and 
this advocacy is also to be credited with the change 
in this direction. Indeed, for many years he was 
incessant in his work to improve sanitary condi- 
tions. 

He formulated a scheme in 1847 for the complete 
drainage of London at a time when complaints 
were made as to the pollution of the air by sewer 
gas. He advocated a tunnel intercepting sewer 
from Twickenham to Plumstead marshes, 19} miles 
long, with a fall of 49 ft. 3in., which was to take 
the place of the Thames. The diameter was to be 
8 ft., and in its course it was to cross 11 times 
under the winding river, the cost being 634,991. 
There were to be sewerage purification works at the 
outfall works, and several other ideas which in the 
lapse of time have been fully realised. Indeed, in 
very many respects he was a pioneer—we have only 
sought to indicate generally the influence rather 
than the details of his work—and there can be no 
question of the great value of the labour of his 
life in the healthier condition of the poorer classes. 
It is true we have not yet in all parts attained his 
ideal ; there is yet room for his successors in stimu- 
lating public authorities. 








THE INFLUENCE OF GRADIENTS 
ON SPEEDS AND LOADS. 

On all our colonial railways the time comes 
sooner or later when the question comes to be con- 
sidered whether the heavy gradients which made 
construction easy and inexpensive does not involve 
a heavier charge on working expenses than is per- 
missible in the interests of economy. In New South 
Wales this was recognised, the gradients were 
flattened at considerable expense, but the result 
was much heavier loads, and therefore a greater net 
revenue per train-mileage. In South Africa this 
question has also been engaging attention in recent 
years ; the necessity for reducing the high maximum 
gradient of 1 in 40 has been clearly established in 
view of the heavy inward load to be hauled up these 
gradients, and a resurvey of the whole of the Mid- 
land and Eastern systems from this point of view 
was undertaken and completed in 1894, About 80 
per cent. of the latter system was on the maximum 
grade. A sum of 25,0111. was spent in reducing 
the maximum gradient to 1 in 80 near Zwatkops 
and Caerney on the Midland; but in dealing 
with these improvements the reasonable principle 
has been laid down, that unless the cost of 
banking engines and other locomotive traffic and 
maintenance expenditure, equals or exceeds the 
interest on the extra capital to be sunk in the 
change of gradient and curves, it should not, asa 
rule, be undertaken ; and that relief should be 
sought rather in increasing the weight of the loco- 
motives up to the maximum which the 3 ft. 6 in. 
will admit, than in costly alterations in the location 
of the line. If this principle is adhered to, no 
doubt much disappointment will be avoided. The 
saving actually to be effected by costly changes in 
the alignment of lines which were laid out with ex- 
treme care to suit the natural features of the coun- 
try traversed, is comparatively small. 

The running of special test trains between Port 
Elizabeth on the Midland, East London on the 
Eastern, and Springfontein on the Orange Free 
State Northern, was determined upon with the 
object of ascertaining the actual and relative cost 
of haulage between those points as well as the cost 
of return empties. Two test trains were run from 
each port each way along the nearest route by the 
respective systems, to the common terminal point 
on the Northern system, and an exhaustive state- 
ment of the results was published. Thisstatement, 
and the returns accompanying it, are most instruc- 
tive, giving as they do the actual and contingent 
cost of running goods trains of known weight on 
lines with varying ruling gradients, the time em- 
ployed in running them under working conditions, 
and the absolute fuel consumption. The engines 
were of an unusually heavy type, with eight wheels 
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TABLE I.—Grapients, DIsTANCES, SPEEDS. 





IreMs. 


Ruling gradient 


Distance (open mileage). 

Train mileage for total load , 

Excess of train mileage over open 
mileage per cent. due to differ- 
ence in ruling gradient 

Up Loaded, 

Running time exclusive stoppages 

for through trains up : is 


Running time, average speed 
Down Empty. 
Running time down .. 


Running time, average speed 


ReEMARKS.—The maximum speed on the up journey was 15.12 miles on the Midland and 13.75 miles on the Eastern, and on 


IreMs. 


Class of engine 


Up (Loaded) 
Gross weight of train in pounds / 
(exclusive of engine and tender) | 


Net weight of paying load .. 


Net load per cent. of gross load 

Non-paying load per cent. of pay- 
ing load > ~ eps 

Additional weight hauled on 1 in 80 
per cent. of that on 1 in 40 

Down (Empty). 

Gross weight of train in — 

(exclusive engine and tender) 
Up. 

Composition of train, 9 ft. and { 

10 ft. wheel-base. . é“ ; 


Down. 
Composition of train, 9 ft. and / 
10 ft. wheelbase “6 


The trial trains were made up chiefly of the following types of stock: Long bogie flats, weighing 9 to 11 tons, and carrying 15 to 
sheep trucks, weighing 44 to 5} tons, and carrying 7} to 84 tons; short flats, weighing 3} tons, and carrying 6 tons. 
The vans weighed 5} tons on an average. 





18 tons 


loads were made up of: 1. Rails; 2. Timber ; and 3. General merchandise. 


ITEMs. 


Up (Composite). 

Actual cost of haulage (including 
water, oil, tallow, waste fuel, 
wages, &c.) .. .. ae “s 

Actual cost of 1 ton (2000 Ib.) of 
goods between given points 

Actual cost per ra ne = 

ton per open mile 

3 i = train-mile 

Total cost of haulage, including 
actual and all other locomotive 
charges (except office, general 
superintendence, and mainten- 
ance of carriages) and guards’ 
wages * ae Re - 

Total cost of 1 ton of goods be- 
tween given points ° nh 

Total cost per train-mile ; 

ton per open mile . 

train-mile .. 


” ” 


” ” 
; ” 
Down (Single). 

Actual cost of haulage : 
» per train-mile ani 


” 
open mile 


Total cost (as above) .. ‘ 
. per train-mile and oper 


mile 


Freight rate per ton of 2000 Ib. 
9 


” ” ” 240 ,, 
Receipts from net load 


per open mile 

» », train-mile.. 
Actual expenses per cent. of re- 
ceipts .. ‘ s 7 : 
Total expenses per cent. of re- 


” 


ceipts .. ‘ ‘ ea -— - <a : 
Norge.—The prices upon which the charges were estimated and calculated out were the following ; 600 Ib. extra fuel was in each 
case allowed for raising steam. 





MIDLAND. 
Port Cradock Port 
Elizabeth to Elizabeth 
to Spring- to Spring- 
Cradock. fontein. fontein. 
lin 40 lin 80 
25pe 1,25 p.c. 
m. ch m. ch. m. ch, 
181 38 180 40 361 78 
327} 1804 507} 
80.32 v0 40 24 
h. m. h. m. h. m. 
13 O} 14 324 | 27 53 
m m. m 
13.414 13.044 13.33 
h. m, h. m. h. m 
14 37 11 19 25 57 
m. m. m. 
12 42 15 95 13.91 


EASTERN. 


Percentage in 
Favour of 





East OCyphergat Burgers- East 
London to dorp to |London to) yiiqiand 
to Burgers- | Spring- | Spring- | ~ r 
Cyphergat) dorp. fontein. | fontein. | 
| 
: on 1 in 40 
. 1 in 40 . . 
lin 40 “ 1 in 80 25.44 
2.5 p 44 with load 1 25 p.c. | on 1 in 80 
oe mer | ( 61.03 
m. ch, m. ch, m. ch, m. ch. 
204 38 38 75 70 26 313 59 
430} 71} 704 572} 11,25 
110.78 82.92 0 82.54 105.11 
h. m. h. m. h. m. h m 
16 374 2 554 617 25 50 
m. m. m. nm. | 
12.30 13.53 11.10} 12.35 | 7.42 
h. m. h, m. h m. hm | 
14 26} 2 554 53 | 2386 | 
m. m. m | m. 
1443 13.36 13.78 14 32 


the down journey 18.48 miles and 16.26 miles respectively. 


TABLE III.—Trains, Wericuts, Loaps. 


MIDLAND. 





EASTERN. 


Percentage in 
| Favour of 





Port . ,. PortEliza-| East Cyphergat Burgers- | East | 
Elizabeth Regence k beth to London to) to dorp to |London to 

to pm reg Spring- |Cyphergat) Burgers-  Spring- | Spring- 
Cradock. | 'OP%!2-  fontein. dorp- fontein. | fontein. | 


Eight wheels coupled, with 
tender and bogie 


soe's10 | 993,322 803,22 { 
ot } 544,671 544,671 { 
59.84 60.98 60.98 
67.10 64.08 64.08 
79.93 
249,957 866,765 —308,C09 


6 
1 van 1 van 1 van 


12 trucks 16 trucks 14 trucks 
1 van 1 van 1 van 


TABLE IV.- 


MIDLAND, 


Eight wheels coupled, with tender and bogie 


438,620 
485,373 
264,225 
305,350 

60.24 


66.00 


210,255 | 


1 van 


506,720 } 923,995 


416,219 
perros} 5005875 
60.76 60.54 
64.54 65.73 
85.05 

247,200 395,216 


1 van 


1 van 


923,995 
569,575 
60.54 
65.73 


Midland. | Eastern. 





| 


3.31 


On Lin 40 |\On 1 in 80 
0 66 0 54 


1,95 


255,462 


1 van 


trucks 15 trucks 15 trucks {s trucks { 8 trucks 15 trucks 15 trucks 


| 


9 trucks 12 trucks 18 trucks 14 trucks 


1 van 


1 


van 1 van 


EXPENDITURE AND RECEIPTS. 


1 van 





EASTERN. 


Cypher- | Burgers- | Be nll 











Port East 
Port Cradock 4);,. 
Elizabeth to — — got to dorp to 
to Spring- Spri : Burgers- | Spring- 
eek oe z Spring- Cypher- : 
Cradock. | fontein. sanbein. got. dorp. fontein. 
Ca aiega dite«ad.|é€ 2d GC Seaeé a4.i 
4416 51';10 64, 20% 29 2 2 2% 230 ¥ 4 4 6)) 
d. d. d. d. d. d. | 
13.07 9.10 22.17 18.63 2.13 3.56 
10.87 13.72 11.88 12 32 8 69 14.44 
0.0720 0.0503 0.0612 0.0911 0.0547 0 0506 
0.0399 0.0503 0 0436 0.0432 0.0248 0 0506 
S228 ts. d £e0e4.|' 224 
28 0 4 44 78 614 103, 713 53 
d d. d. d. | 
24.71 37.40 5.68 6.47 
20.55 23.77 2 24.74 22.64 26.21 
0.1311 0.0873 0.1118 0.1829 0.1460 0.0920 
0.0754 0.0873 0.0798 0.0868 0.0795 0.0920 
& «. 4. 2002/68 4/)2£24 4 (2842/88 4 
6 5 7) 56 410/1010 6 51310 110 44/2 1 8 
d. d. d d. d. d 
6.98 6.97 6.975 6.68 9.34 7.04 
Sse is£ adiée—adizge2d (On 4 i244. 
2204/1118 8 3109 015 410 8369 |514 
d. d. d, d. d. d 
15.88 15.87 15.875 17.8 20.55 18.97 
2 2 2 2 2 2 
2} 2} 2 2} 2} 2} 
£ £ t £ £ £ 
412.0 409.5 821.5 485.5 92.5 167.0 
tes. d £a.42/22 € 16 2h (Oe 42 1 é wk 
25/25 4/2 5 i276 27 6 , a ae 
16 3/2 5 41/112 6 (127 | 1 5610)'2 76 
3 60 2.52 3.06 4.55 2.73 2.53 
6.80 4.37 5.59 9.14 7.29 _ 4.59 


| 
| to 
| Spring- 

fontein. 





2817 4 
d. 


3.87 
7.89 


£ s.d. percent. | per cent. 


Percentage in 
Favour of 


Midland. | Eastern. 





12.92 
8.84 
1.90 


26.63 


21.92 
18.30 
12.90 
41.23 

8.39 


3.22 
1.38 


16.53 


10.27 


270 
26.11 
_4L14 


| 
| 
| 
| 








coupled, specially designed for the goods traftic on 
the Cape Railway. 


TABLE VII.—Fuel Consumption in Relation to Gradients 
in Welsh Steam Coal Equivalents. 
For eight-wheeled coupled goods engine on 3 ft. 6in. gauge. 
Speed 12 to 16 miles per hour. 

















1 Consump- 
Consump- | tion per Ton 
Sion ‘per Hauled r 
i Train-Mile. Mile. 
Description. as REMARKS, 
: |———— 
Mini- | Maxi-) Mini- | Maxi- 
mum.) mum./mum., mum 
| i | te | m | mm |) (= 200ths 
: , | { Uniform ) = ™axt- 
lin 40 against} | F x | 7 mum 
hail is yj” 120 | 0.45 0.60 | | Full load load ‘on 
| 1 in 40. 
1 in 40 with; 10 134 , 0.05 | 0.066|Do. represents amount 
haul | required to keep up 
| steam, train pro- 
| pelled by its own 
| | weight. 
lin 80 against} 57 | 77 0,283) 0.383 | Do. Do. 
au | 
1 in 80 with| 12.66 | 17.11) 0.064, 0 083 Do. partially. 
haul | | 
Level .. --| 24 | 32 0.16 |Full load = 200 tons. 


| 0.12 | 
\ | | | 





REMARKS.—The consumption per train-mile to keep up steam is 
about one-ninth of the maximum consumption on 1 in 40, and 
haulage on the level takes about 2} times the minimum consump- 
tion to keep up steam and 5} times the minimum working up 
lin 80 and 1} times down 1 in 80. The consumption on chopping 
gradients and for variations of load are within the limits above 
given ever changing even at constant speeds. 


Table I. deals with the gradients, distances, and 
speeds. The most noticeable feature seems to be 
the excessive train-mileage run on the Eastern 
system in comparison to the open mileage—this 
excess being 865 percent. on the Eastern as against 
only 40} per cent. on the Midland, resulting in an 
advantage for the latter of 643 miles in actual run- 
ning, of 11.25 per cent. intrain-mileage, and of 105.11 
per cent. on the relative percentages ; in despite 
of the Eastern route being actually 48 miles 39 chains 
or 13.32 per cent. shorter in open mileage than the 
Midland ; this advantage in train-mileage for the 
Midland is due to the comparative lengths in the 
two systems where the ryling gradients are 1 in 40 
and 1 in 80 respectively; these lengths being as 
7t on the Midland to 93 on the Eastern, giving 
the former 25.44 per cent. less 1 in 40 and 61.03 
per cent. more 1 in 80 than the latter. 

This shows unequivocally that the comparison 
between two routes to be of practical value must 
be based upon the two factors of length and gradient, 
and not on length alone, and that it is mistaken 
economy to locate a line so as to make the length 
a minimum with the object of reducing first cost if 
the percentage of maximum gradient is largely in- 
creased thereby, more especially where the line is 
likely to be a competing line, as was the case 
with the Eastern system in a major degree and the 
Midland system in a minor degree. It is as well 
to remember that at a constant speed the change 
introduced by gradients is equivalent to an increase 
of length of line inversely as the rates of inclination 
of the respective gradients, as the following Table 
shows : 

TaBLeE II.—G@radient Equivalents. 














Equiva- | 
Rate of lent | Rate of | Equiva- 
Gradianc Inclina- Length on |Gradient. | Inclina- | _ lent 
, * tion. the 1 in 40 tion. | Length. 
| Standard. | 
per cent. miles | per cent. 
lin40 | 25 1 lin 90] 1.111 | 2.25 
1 ,, 45 2.22 112 |1,, 95| 1.052 | 2.31 
1,, 50 2.00 1.26 |1,, 100] 1.000 2.50 
1,, 55 1.82 131 |1,, 120! 0.833 3.00 
1,, 60 1.66 1.50 | 1,, 150| 0.666 4.00 
1 ,, 65 1.53 1.63 |1,, 200) 0.50 5.0 
1 ,, 70 1.43 1.74 |1,, 300] 0838 | 7.50 
ees 133 1.88 j|1,, 400; 0.250 | 10.00 
Les we 1.25 2.00 1,, 500; 0.200 12.50 
1)” 85 1.176 212 | 1), 1000 o.1co | 25.00 


Thus if the two systems be compared as equalised 
on the basis of the ruling gradient of 1 in 80, the 
eastern route, instead of being shorter by 48 miles 
39 chains, or 13.22 per cent., actually turns out to 
be longer by 13 miles 39 chains, or 3.60 per cent. 
The comparative trials were made under service 
time-table conditions, and not as specials, and the 
Midland maintained on the up journey a remark- 
ably uniform rate of running, equal to 13} miles 
average ; but on the return journey the running 
was quicker on the 1 in 80 (16 miles), and slower 
on the 1 in 40, though the average was still under 
14 miles. On the up journey the running on the 








Eastern was slower—one mile per hour less on an 
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TABLE V. |in 1860, and Mr. Sachs commences his record with 
pes Sate eee ati, . eae Eat as ier he we. _______|the Vienna Opera House, the designs for which 
- ere were prepared in 1861. All the noted houses built 
MIDLAND. EASTERN. ae p F 
more recently are illustrated by plans on the uni- 
Trem OF CHARGE. l l Average. form scale of ;}5, while the details and sections are 
Rate. | Cost gaa Rate. | Cost nee aed often on a larger scale. Naturally this liberal scale 
i PA BIE ec wal Se | : has necessitated the volumes being of large size, for 
: : , {| Loaded 7.60d. | \ | Loaded 7.04d. | Loaded 7.32d. | Mr. Sachs has wisely avoided the use of foldin 
Coal (uniform rate) per ton 138. 93d. \| Empty 3.154. | f 13s. 94d. {| Empty 3.30d. | Empty 3.225d. | ] Each platei bold inted b | 
, f | Loaded 0.30. | \ { Loaded 0.294. | Loaded 0.2054. | Plates. Each plateis boldly printed oncardboard, an 
Store charges .. ie 3 : percent. | Empty 0.1254. | f {| Empty 0.1334. | Empty 0.1294. | 1s capable of sustaining an indefinite amount of wear. 
Wages per hour of running time : its oa . me 
ies sited! Te inca. =| 1.308 | aide er on In somo sto > gf senate with = bs 
ec a a ne 7 0 | 0.754. | 0.8d. , 0.774. 0.76d. num wig “% - par y ee 8 itectural draw- 
incidental, shed time, washing-out per cent. of | (40 per cent. a ( or ings, an pa . y trom photographs, giving a very 
days, relief men, lodging money, &. .. brea ict — 1 ae — | aad vivid impression of the beauty and splendour of 
Shedmen, coalmen, and labourers, per ton “ 19s Loaded, —_ : - { Loaded, 1.15d. ) | {mean 1.194. | Continental theatres. Mr. Sachs calls special 
coal consumed ee ie Empty, 0.51d. ; \ Empty, 0.53d. | | | Empty, 0 52d. | attention to the different conditions which prevail 
Cleaners, at per trip oe 6s. | 0.40d. 6s. 0.70d, 0.55d. here f, th broad i lati to theatrical 
Sick fund, average current =... ws ws 0.26d. | 026d. 0.38d. 0.384. 0.324, ere Irom those abroad in relation to theatrica 
Guard's wages af sagpbahenany Decee . aa. | 0.8964. oats 0.6164. o7at. structures, and it is evident that, as an architect, 
Oil, tallow, waste, &, c f averag 0.53d. 53d. 91d. . 91d. 2d. ; . . 
Water, current average .. ect 62: 0.700, | ocrod. 0:58d, 058d. 004d. he deplores that in England the playhouse is merely 
Engine repairs, current average .. 2.55. |  2.55d. 4.46.d 4.46d, 3.500. a commercial venture, which must make a profit 
a ee eee 1d. | -1.00d. 1d. 1.00d. 1.004. or close its doors. On the Continent the Court 
so ee eee or a 3d. | 8.00d. 34d. 3.50. 3.05d. theatres, national theatres, municipal theatres, and 
Sanking engine o. {aa 0.625d. |) gg Loaded, 0.52d.| Loaded, 0.57d. | subscription theatres do not feel the necessity of 
ee a et. a Empty, — , |, Empty, —. | earning a dividend, and are built and managed for 
spsiaiidanaiiion Loaded, 21.904. e | Loaded, 24.10d. | Loaded, '28.00d. a Eo are , ; s 
S cea { ‘Empty, 15.92d. es | Empty, 19.06d. | Empty, 17.50d. | the gratification of luxury, for educational purposes, 
and for recreation, and whatever loss is sustained is 














ReMARKS.—The total locomotive department charges per train-mile barely exceeded 6} per cent. of the receipts, and as these 
are direct charges always due whenever a train is run, this shows how exceedingly heavy indirect and incidental charges are 


on railways, as well as the losses incurred by running trains with light inste: 


of full loads, in comparison to the direct and 


really unavoidable charges, these being on these two systems from one-eighth to one-tenth of all the charges, and amounting in 


1894 to from 49.7 per cent. to 64.7 per cent. of the total receipts. 


TABLE VI.—Fvrt Consumption per Ton oF Loap HavtEp (WEIGHT OF ENGINE ALONE EXCEPTED) 
PER MILE AND PER TRAIN MILE. 



































Fuut Loans. Ewpty aay moe gpa 
it Ae ae a " ae Here : | 
* Per Train 4 Per Train | Average pe 
| PerTonof Load Up. | wile Up. | Per Ton of Load Down. | yiite nown. Reotlon 
SECTION, | RTA RaNCe, pememeng : Es 
Colonial Coal = Welsh Colonial Coal = Welsh S35 £ 3 3 
| Steam. iColonial Coal Steam. Colonial Cost AAs, a aS é 
i 2 a er he | = Welsh | __ : _ = ia = Wels le of 2A 
| | | | Steam. | | | Steam.  |— — 
per lb |per Ib. !per Ib. 'per Ib. | per lb. per lb. per lb. per lb. Welsh Steam 
2000 | 2240 | 2000 | 2240 | 2900 2240 | 2000 | 2240 Equivalent. 
~~ Piljoens Drift Coal. “th | | | b |b) bh | db, bD| db | bd | bd | d.| wal pls . 
Port Elizabeth to Cradock 37E | 40} | 242 272 92.56) 61.71 | 213.242 | .14h | .16} | 99.77) 26.51] 22 |aatt|, 
Cradock to Springfontein 23h | 26 | 15) | 18} 106.37, 70.91 | 30} .3B44 | 204 | 23 | 38.63 | 25.76 | .208 | 48.33/33 
SS ee a ee 
Average a | 80;% | .83 | .20) 23 99.45: 66.30 | .26} .29;% | .174 | .198 | 39.21 | 26.14 QA yi | 46.22 ANS 
Cyphergat and Fair View. Welsh coal = Colonial coal x 1.5. Bo 
East London to Cyphergat 443 | .50 | .25} | .28} | 100.64) 57.00 | .89 | .433 | 22% | .243 reg Poe | 26% 38.50 ens 
Cyphergat to Burgersdorp..' .184 | .20% | .104 | .11$ | 47.06) 26.67] .51$ | .573  .29$ = .324 | 63.51 35.88 | -224 | 31.27 2 ret 
Burgersdorp to Springfontein .20$ | .224  .113 12} | 92.79) 53.57 | .228 | -24f | 12h 14h | 43.87 | 24.85 | .13$ | 39.21 4 ag 
Average .353 | .303 | 2c} | .228 | 92.33 | 52.26! .363 | .413 | 20% | .233 | 41.82 22.70| 93 | 87.72 PEE 
Welsh coal = Colonial coal x 1.875. 5° 5 











ReMARKS.—The averages are all higher on the Midland than on the Eastern trials, owing probably to less care in the firing 


in the former than in the latter, and 


artly to the Tilney gratein use on the latter system being superior for colonial coal to 


the finger grate used on the Midland, but this item of coal consumption was insufficient by itself to turn the scale in favour 
of the Eastern system, as the coal itself was more costly and less efficient in the latter than on the rival system. (Vide 


Tables III. and IV, ante.) 


average, least of 1 in 80—and less uniform, while 
on the down journey the reverse was the case. 

The percentage ratios of net load to gross load 
and non-paying load to paying load are intrinsi- 
cally unfavourable, i.e., much more deadweight 
has been hauled and is generally hauled even with 
full loads than should be the case. And a design 
of truck even more economical in respect to dead- 
weight than the standard American long bogie for 
the standard gauge, is not an impossibility which 
should reduce these percentages to 44 and 50 
respectively, and improvement in this respect is 
even more urgently called for on the 3 ft. 6 in. 
gauge, than on the 4 ft. 84 in. 

In neither system did the loads hauled on the 
1 in 80 gradient exceed those on the 1 in 40 by the 
possible 100 per cent., but the 85 per cent. realised 
on the Eastern was a fair approximation under 
ordinary working conditions. 








Bripcinc THE DarLinc.—A bridge over the Darling 
at Wilcannia, New South Wales, was recently opened for 
traffic. It had been commenced several years previously, 
but many delays arose from floods in the river interfering 
with building operations. The bridge is a handsome 
Structure of iron and steel, and was erected at a total cost 
of 20,0007, The total weight of iron and steel used was 
285 tons. The structure consists of five spans of a total 
length of 310 ft., the centre span being a lift span, to 
—emge of the passage of steamers when the river 1s high. 
This portion is constructed entirely of steel. It can be 
lifted a height of 21 ft., leaving a passage of 52 ft. in the 
clear, with a headway 25 ft. above the highest flood level 
recorded. The lift portion of the bridge, with the 


machinery for raising it, is carried on four cylinders 6 ft. 
in diameter, sunk to a maximum depth of 39 ft. below the 
bed of the river, 








made good by subsidies. Hence it is felt that the 
drama should be worthily housed amidst appro- 
priate and dignified surroundings, and that both 
the external appearance and the internal decora- 
tion of the theatre should be in keeping with the 
purpose of the building. 

The first volume contains plans and descriptions 
of the following theatres : Court Theatre, Vienna ; 
Opera House, Buda-Pesth; German Theatre, 
Prague; Court Opera House, Dresden; Muni- 
cipal Theatre, Halle; New Theatre, Berlin ; 
Linden Variety Theatre, Berlin; Wagner Opera 
House, Bayreuth ; People’s Theatre, Worms; in 
London, the Palace, Daly’s, Trafalgar, Grand, 
and Alhambra; Grand Theatre, Wolverhampton; 
Palace Theatre, Manchester; Empire Theatre, 
Bristol ; Municipal Theatre, Amsterdam ; Flemish 
Theatre, Brussels ; National Theatre, Christiania ; 
Court Opera House, Stockholm; Municipal 
Theatre, Odessa; Municipal Theatre, Tiflis; and 
the proposed Court Opera House, St. Petersburg. 
In the second volume, for which Mr. Sachs is alone 
responsible, Mr. Woodrow having been unable to 
co-operate in its execution, we find descriptions of 
the Opera House, Paris; Opera Comique, Paris ; 
Eden Theatre, Paris; Casino Theatre, . Monte 
Carlo; Municipal Theatre, Palermo; Lirico Theatre, 
Milan; People’s Theatre, Turin; Municipal 
Theatre, Bilbao; Court Opera House, Vienna ; 
Gzech National Theatre, Prague; Municipal 
Theatre, Salzburg ; Municipal Theatre, Laibach ; 
Raimund Theatre, Vienna, Municipal Opera House, 





LITERATURE. 


Modern Opera Houses and Theatres ; Examples selected 
from Playhouses Recently Erected in Europe. With 
Descriptive Text, a Treatise on Theatre Planning and 
Construction, and Supplements on Stage Machinery, 
Theatre Fires and Protective Legislation. By EpwiIn 3. 
Sacus, Architect, and Ernest A. E. Wooprow, 
A.R.I.B.A. Vol. 1.; with 100 Plates and 93 Illustra- 
tions in the Text. Vol. II.; with 100 Plates and 95 
Tilustrations in the Text. London: B. T. Batsford. 

Mr. Sacus is well known to our readers by his series 

of articles on ‘‘ Modern Theatre Stages,” lately con- 

cluded, and also by those on ‘‘ Fire Protection,” 
now in course of publication in our columns. To 
such as have read the former articles it is unneces- 
sary for us to say anything in evidence of Mr. 

Sachs’ intimate acquaintance with all ‘‘ behind the 

curtain” in a theatre. The volumes before us, 

however, are not addressed to the mechanic, but to 

the architect, and to all who have an artistic or a 

financial interest in playhouses. They deal with 

structure in its relation to the convenience and 
safety both of the players and the public, and to 
architectural effect, and will be found full of interest 
and information to many who have no direct con- 
nection either with architecture or with dramatic 
art. To those whose business or profession con- 
nects them with the construction of theatres the 
work will be invaluable, since it gives examples of 
the latest and best forms of theatres in all European 
countries. 

The last collective book on theatres which has 
appeared, previously to this, is that published in 

Paris, in 1842, by M. Constant. This was reprinted 








Frankfort ; Municipal Theatre, Essen; Municipal 
Theatre, Rostock ; Municipal Theatre, Bromberg ; 
Lessing Theatre, Berlin; ‘‘Her Majesty’s,” 
Lyric, Garrick, Empire, and Oxford Theatres, 
London ; Shakespeare Memorial Theatre, Strat- 
ford-on-Avon ; Grand Theatre, Leeds; New 
Theatre, Cambridge ; National Theatre, Athens ; 
Municipal Theatre, Rotterdam ; National Theatre, 
Bucharest ; Muncipal Theatre, Geneva; and 
Municipal Theatre, Zurich. 

It will be seen that the author has gone far and 
wide for his examples, and that the best of Euro- 
pean theatres are included in the two volumes 
before us. A short critical notice is appended to 
each, the good and bad points being referred to 
impartially. In many cases the cost of building is 
stated. The book is exceedingly well printed on 
high-class paper, the only objectionable feature 
being the occasional interpolation of blocks in the 
middle of the line of type, so that the reader has to 
project his eye from one side of the block to the 
other, and sometimes finds it difficult to fix upon the 
correct line. We can heartily recommend these 
volumes. 
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NOTES. 
RESERVOIR FAILURES IN AMERICA. 

In a recent number of the Engineering News a 
description is given of the failure last July of two 
earthen dams having masoary heart walls erected 
at Melzingah by the Fishkil' and Matteawan Water 
Company. Accustomed as we are to enormous 
losses of life in connection with such incidents it is 
satisfactory to learn that in the present case but 
seven persons were drowned. The accident is of 
the more importance in that the dams appear to 
have been fairly well designed and built, whilst the 
area of discharge over the bye-washes was in accord 
with rules proposed by an eminent American engi- 
neer. The two dams were comparatively small, 


and were located one above the other on a mountain 
stream. 
perial gallons, whilst the 


The upper had a capacity of 8,000,000 im- 
ower could impound 








64,000,000 gallons. The upper dam was 340 ft. 
long and 28 ft. high, whilst the lower was 400 ft. 
long and 34 ft. high. In each case there was a 
masonry heart wall 3 ft. thick at the bottom tapering 
to 1ft. or 1ft. 6in. at the top, and carried up to within 
1ft. at the top of the bank. This wall was backed 
with earth oneach side, the upper slope being covered 
with stone pitching. The earthwork in the case of 
the lower dam had been somewhat carelessly put in 
place, but with the upper one greater attention had 
been paid to securing good work. The bye-wash in 
the case of the upper dam was 47 ft. long, its crest 
lay 14 ft. below the top of the bank, whilst in the 
case of the lower dam the bye-wash was 75 ft. long 
and 18in. deep. This small difference between the 
levels of the top of the banks and the crests of the 
overflow weirs is perhaps the point most to be criti- 
cised, especially as a certain settlement of the main 
bank had occurred in each case, further reducing 
the margin of safety. Another objectionable feature 
was to be found in the laying of a pipe through the 
bottom of the banks, but this had, as it happened, 
no bearing on the failure. This arose by the upper 
bank being topped by a flood, although on the day 
of the accident the water level in the reservoir had 
been 73 ft. below the crest of the upper overflow 
weir, and the rainfall recorded in the neighbouring 
meteorological stations was nothing extraordinary. 
Apparently, however, there must have been a local 
fall of very great intensity, which rapidly filled the 
reservoir, and which the bye-wash proved inade- 
quate to carry off. Once the bank was topped, the 
dam soon gave way, and the flood passing down of 
course carried away the lower bank which nothing 
could then have saved. The question arises as to 
how far engineers will be justified in providing for 
excessive local falls, such as occurred in this in- 
stance. The danger is evidently greater in the 
case of small impounding reservoirs drawing their 
supply from a gathering area of limited extent. 
When the gathering ground is extensive a heavy 
local fall is averaged and the danger disappears. 


THE WeLcomE Society or JAPAN. 

The large number of tourists who, in recent 
years, have visited Japan, has been the source of 
considerable revenue to the country. Somebody 
calculated that on an average every visitor from the 
West spent 1000 yen in Japan, and from that point 
of view 4000 or 5000 arrivals meant from four to 
five million yen brought within reach of Japanese 
bread-earners. Unfortunately a very large propor- 
tion of this fell into the hands of curio dealers, who 
palmed off inferior art goods on ignorant westerners, 
and of the guides who acted as their agents. Be- 
tween the two a connection was established against 
which strangers were powerless. Each played into 
the other’s hands; the dealer paying the guide 
handsomely to bring the victim to the slaughter ; 
the guide taking care that custom should be turned 
from the portals of any dealer not a party to the 
arrangement. It being recognised by many 
Japanese and foreigners that difficulties of a very 
exceptional kind stand in the way of the mutual 
understanding essential to sincere friendship be- 
tween the Far Kast and the West, a society was 
formed with the hope of removing, or, at any rate, 
diminishing these difficulties. It was started in 
1893 on the initiative of a number of Japanese 
noblemen and gentlemen, assisted by several in- 
fluential foreign residents. It was called the 
Kihin-Kai, and its objects were to extend a 
welcome to foreign tourists and to render 
them every assistance during their stay in Japan. 
It aims at bringing within the tourists’ reach 
means of accurately observing the features of 
the country and the characteristics of the people ; 
visiting public buildings and places famous for 
scenic beauties, seeing objects of art, both ancient 
and modern ; entering into social and commercial 
relations with the people ; in short, affording them 
all facility and convenience toward the accomplish- 
ment of their aims, thus indirectly promoting, in 
however small a degree, the cause of international 
intercourse and trade. Arrangements are made 
for the provision of trustworthy guides and facilities 
givenfor traveland sightseeing. Entrance isobtained 
to all the Government establishments and to the 

laces of interest in different parts of the country. 

ntroductions are provided to manufacturers and 
merchants, so that although the main object of the 
Society is of a social nature, it may be of great 
service to those who go to investigate commercial 
and industrial conditions. According to the rank 
or personal record of a tourist, the Society will in- 








troduce him, at his request, to any Japanese noble- 
man or gentleman, if the circumstances seem to 
warrant such introduction. In the case of a 


distinguished tourist, the Society may make 
arrangements, at its own cost, to entertain 


him, so that its members and friends may make 
his acquaintance. The Society is maintained 
by subscriptions from sympathisers and by contri- 
butions from its own members. Tourists are, there- 
fore, charged only 50 sen (a little over 1s.) each as 
a fee to cover part of the expenses involved in the 
services rendered to them. On payment of this fee, 
the tourist is presented with a map of the district 
in which he wishes to travel, bearing the name of 
the holder and the Society’s seal, and its presenta- 
tion at any of the offices of the Society will secure 
to him the services of the Society. Guide-books, 
volumes containing information about the country, 
catalogues of works on Japan, lists of Japanese 
productions, advertisements relating to facilities of 
travel, &c., are kept at the Society’s library, to 
which the tourist can have access at all times. We 
would advise those of our readers who propose 
visiting Japan to take advantage of the facilities 
offered by the Society. 


CENTRIFUGAL Pump Drepcine In New Soutu 
WALEs. 


Although centrifugal pump dredging is com- 
paratively new, having been scarcely used in the 
United Kingdom before the year 1890, it is already 
firmly established in New South Wales, where there 
are 16 pump dredgers in operation under the 
Public Works Department. We learn from a 
paper read by Mr. A. P. Portus, before the Engi- 
neering Section of the Royal Society of New 
South Wales, that the Neptune and the Juno 
were the first vessels of that kind used in the 
colony, and that in 1890 they were fitted with 
pumps. The Neptune was originally an iron steam 
hopper barge of 400 tons capacity, 143 ft. in 
length, 24 ft. beam, and 8 ft. draught light. 
It was lengthened 12 ft. to give additional capa- 
city, and pumps were supplied by Messrs. J. 
and K. Smit, of Holland. The engines of the 
Neptune are capable of developing 300 indicated 
horse-power, and the pump is placed directly in 
front of them with a coupling between, there being 
likewise a coupling on the propeller shaft. The 
spinner is 6 ft. 6? in. in diameter, and runs at 130 
revolutions per minute. The suction or delivery 
pipes are 20 in. in diameter. The speed of revolu- 
is increased by 18 per cent. if the dredged material 
is sent through pipes and delivered at a distance of 
1500 ft., and the proportion of water to sand is in- 
creased. After the pump is started, the suction pipe 
is lowered until the vacuum gauge indicates about 
12 in., when the vessel is slowly moved ahead, that 
is, in the direction of the pipe. The pump wears 
rapidly from the action of the sand, and the sides 
are made of }-in. renewable steel plates, without 
internal sheathing. A water-jet pump keeps back 
the sand from passing through the bearings. At 
first much difficulty was found from the flexible 
joints in the pipes, but this was overcome by a 
gimbal joint devised by Mr. Portus. To each of 
the ends of the two pieces of pipe coming together 
a pair of horns was riveted, and these four horns 
were pivoted to a gimbal ring of much larger dia- 
meter than the pipes. The two ends of the pipe 
were then coupled by a leather sleeve, which was 
long enough to allow of considerable angular move- 
ment of the joint. To deal with clay dredging a 
vessel, called the Groper, was built, embodying all 
the latest improvements of the Von Schmidt type of 
dredging plant. The hull is of Oregon pine, and 
is 150 ft. by 50 ft. by 9 ft. One end is square and 
the other semicircular. The longitudinal bulk- 
heads extend from bow to stern, and these, as well 
as the sides, were formed by fitting long 12-in. 
square beams on the top of one another until a 
height of 9 ft. was obtained, when the whole was 
tied together by 1}-in. drift bolts. The pump has 
a shrouded spinner 7 ft. 6 in. in diameter, and is 
driven from 100 to 130 revolutions per minute, 
according to the distance the material has to be 
driven. The machinery for cutting the clay is 
carried on a strong platform, which traverses 
on rollers from side to side of the dredger 
at the semicircular end. At the centre of the 
semicircle the suction pipe from the pump ascends 
from the interior of the hull, and then turns hori- 
zontally. By the intervention of a stuffing-box and 
gland between the two portions of the pipe, the 
outer and horizontal end of the pipe is enabled to 
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move round with the travelling platform. It then 
turns down vertically over the bow of the vessel, 
and terminates in a system of telescopic pipes, 
arranged to deal with the varying depths at which 
dredging has to be performed. A long vertical 
shaft is fitted outside of and parallel to the tele- 
scopic pipes. This shaft passes through the centre 
of its driving bevel wheel, and can be fixed at 
various depths. At the lower end of the vertical 
shaft a cutter-head, 8 ft. in diameter, is fixed, with 
steel knives at its circumference looking both up 
and down. The shaft is driven by an engine fixed 
on the radiating platform, and the material it 
cuts out is carried into the hooded suction 
pipe, and forced shoreward through the floating 
discharge pipes. The Groper is moored by two 
long spuds passing through wells, and lifted and 
lowered by steam power from masts placed along- 
side, and it was built at a cost of 20,0001., of which 
80007. was paid for the pump and machinery and 
patent royalties. It has been used principally to 
lift clay raised by bucket dredgers and dumped 
again near shore. This clay was forced on to land 
to be reclaimed, at a cost of from 1?d. to 2$d. per 
ton. Formerly this work was done by barrows 
and shovels at a much greater cost. The depart- 
ment had a number of grab dredgers which have 
been fitted with small sand pumps, three being al- 
ready completed and three in course of alteration. 
The iron hulls were cut and lengthened, and special 
engines, boilers, and pumps fitted. The Priestman 
cranes were retained on board, and the jib used 
carrying the suction pipe which passes through 
the bow of the vessel. If hard material is met 
with the suction pipe is removed and a grab bucket 
attached to the crane. The pump engines indicate 
180 horse-power, the spinner being 5 ft. 6 in. in 
diameter, and the pipes 16 in. 





ERRATUM.—We regret to state that in our catalogue 
notices on page 139 of our issue of July 30, by a printer’s 
error the name of Mr. R, F. Putz, Deansgate, Man- 
chester, was given as Mr. R. F. Pritz. 





Catatoaurs. — Messrs. Alley and Maclellan, of the 
Sentinel Works, Glasgow, have issued an excellently 
arranged little pamphlet describing the Westinghouse 
engine, of which they are the makers in the United King- 
dom.—Messrs. Robert Boyle and Son, Limited, of 64, 
Holborn Viaduct, London, have sent us a copy of their 
new catalogue describing the Boyle system of ship ven- 
tilation.—The Empire Company, of the Empire Works, 
Manchester, have issued a new price list containing illus- 
trated descriptions of the different types of lubricators, 
Injectors, steam traps, and other steam fittings manu- 
factured by them. 





Tue DortuuND-Ems Canat.—This canal, which con- 
nects some of the most important mining and industrial 
centres in Germany with the sea, is bound to prove an 
immense boon to a districts in question, and it does, 
indeed, supply a long-felt want. There are several 
interesting engineering works in connection with the 
canal, more especially the ship-lifting arrangements at 
Hurickenburg. The height to be compassed is no less 
than 47 feet, and the ‘“‘box” with water, which is to 
receive the vessels, has a length of 230 ft. A number of 
bridges lead across the canal, the most important — 
the Lippe Bridge at Olfen, which is 50 ft. broad an 
230 ft. long. 





ARTESIAN WATER.—Some two years since the New South 
Wales Minister for Mines and Agriculture initiated an 
experiment at Perabore, near Bourke, with a view to 
demonstrating the capabilities of soil under irrigation 
from artesian water, and to show the possibilities of 
close settlement on small areas under such conditions. 
The results have so far exceeded anticipations. Out of 
eighteen 20-acre blocks surveyed, 12 were taken up, nine 
of which have been practically worked ; and upon these 
nine blocks, of which half the area only is at present 
under cultivation, nine families have supported them- 
selves. This, too, has been achieved during one of’ the 
most disastrous droughts ever visiting the colony. At 
other bores in New South Wales but little beyond the 
supply of water to travelling stock and to such pastoral 
occupants as have to avail themselves of the supply has 

m done; but the utility of this, especially in the 
drought-stricken portions of the colony, is very marked. 
Recent arrangements made at the bores in the northern 
and eastern portions of the colony have shown the 
immense use to which they can be put. Mr. R. J. 
Higgins, of Warren Downs, writing to the Minister re- 
garding recent arrangement for carrying the flow from 
the Eureka bore down to Castlereagh, says: ‘‘I inclose a 
list of 17 holders who will receive benefit from this water. 
The area which can be used by stock watered by the bore 
water is about 200,000 acres. What makes this water of 
extra value to some of the subscribers is the fact that from 
where the drain strikes the river to where the Warrow- 
warie branch of the Barwon flows into the Castlereagh, a 
distance of 17 or 18 miles in a straight line, the only water 
pie can be got by sinking in the ordinary way is as salt 

rine,” 





GREATER LONDON RAILWAYS. 


Tue Diamond Jubilee generally involved pater- 
familias in a good many special outgoings, but if he 
a to be a stockholder in the Metropolitan and 
the Metropolitan District Railways, he will derive a 
slight compensation in the better dividends earned by 
those undertakings by reason of the special traffic 
which accrued to them upon the auspicious occasion. 
The number of passengers which passed over the two 
systems in the first half of this year was 69,260,675. 
At this rate, the passenger movement for the whole of 
1897 may be estimated at 138,521,350. The actual 
number of passengers carried in 1896 was 131,131,305. 
For the whole of 1886 the actual passenger movement 
was 121,163,803 persons, while the corresponding 
aggregate for 1876 was 76,388,417. At this rate, the 
passenger traffic of the two companies has gone a long 
way towards doubling itself during the last 20 years ; 
but, of course, this great result is attributable, to some 
extent, to the opening of extensions and the develop- 
ment of country lines. The lion’s share of the pro- 
gress made has been contributed by the Metropolitan 

ailway, which has pushed much more energetically 
into the country than its neighbour has done. The 
passenger traflic of the Metropolitan District Railway 
has, ry been practically stationary during the last 

10 years, the number of persons carried in 1886 having 

been 40,689,253, and in 1896, 40,193,051. The directors 

of the Metropolitan District Railway have at length 
appreciated the fact that ifthe concern is ever to come 
to anything, it must have more provincial and subur- 
ban lines ; and arrangements have recently been made 
by which the company will practically own a line to 

Harrow and Uxbridge. The Metropolitan District 

Railway did not obtain this additional outlet without 

severe opposition on the part of the Great Western 

Railway; but Parliament inclined to the weaker 

interest, and also took account of the fact that it was 

to the advantage of Harrow and Uxbridge to 
obtain ready access to the heart of London. The 

Whitechapel and Bow Railway Bill has also secured 

legislative approval, and the line is expected to be 

attended with advantage to the Metropolitan District 

Railway. Still further, an independent company has 

obtained powers to construct an underground electric 

line between Piccadilly Circus and South Kensington. 

It will be possible hereafter to establish a junction be- 

tween this line and the proposed Deep Level District 

Railway. Upon this being done, the newly authorised 

line is expected to prove a valuable adjunct to the 

Metropolitan District Railway. No doubt the com- 
arative weakness of the credit of the Metropolitan 
istrict Railway has, to some extent, prevented its 

pursuing a vigorous and enterprising policy like that 

which has been developed by the Metropolitan Rail- 
way ; still, the management of the Metropolitan Dis- 
trict Railway appears to have shown a certain supine- 
ness and lack of energy. This is virtually admitted 
by the directors, who are now steadily con- 
certing measures which appear likely to improve 
the general position of the undertaking. There is one 
curious feature in Metropolitan District Railway 
traffic. All the great railway companies find the 
second half of each year the most productive, but the 

Metropolitan District is an exception to the rule. For 

instance, in the first half of last year, this railwa 

carried 20,271,052 passengers, while in the second half 

of the twelve months the number fell to 19,921,997. 

This is, no doubt, due to the fact that large numbers 

of London people leave town every autumn for the 

seaside or some place in the country. The London 
season has, indeed, practically exhausted itself by 

July. 

The principal work now in hand upon the Metro- 
olitan Railway is the widening of the line between 
inchley-road and Wembley. The company’s en- 

gineer (Sir J. Wolfe Barry) reports that the earth- 

works are well advanced, and that the whole of the 
bridges are now either in hand or completed. Eight 
are finished and six more ready for the ironwork. 

All the monoliths in West Hampstead have been sunk 

to their full depth, and the brickwork piers are well 

advanced. The retaining walls are in hand and most 
of them are finished. A new platform has been com- 
pleted at West Hampstead, and trains are now 
running on the altered lines. The only part of the 
contract which is, to some extent in arrear, is the 
steel work of the bridges ; the difficulty in connection 
with the supply of steel work has been great for some 
time, andit may be on aga he the recent troubles 
in the engineering trade. The Metropolitan Railway 
is a much larger undertaking than the Metropolitan 

District. The latter has 14 miles 55 chains of com- 

pleted lines, while the Metropolitan Railway has 69 

miles 72 chains. The length of line worked by the 

engines of the Metropolitan District Railway is 

36 miles 6 chains; the corresponding length of line 

worked by the Metropolitan Railway is 80 miles 

63 chains. The aggregate distance run by trains 

upon the Metropolitan Railway in the first half of 

this year was 1,441,152 miles; the corresponding 
aggregate distance run by trains upon the Metro- 





politan District Railway was 765,426 miles. At the 
close of June, 1897, the Metropolitan Railway 
owned 80 locomotives, 406 vehicles used in the 
coaching department, and 242 trucks used for the 
conveyance of minerals and goods. The Metropolitan 
District Railway, at the same time, owned 54 engines, 
374 vehicles used in the coaching department, and 35 
trucks used for the conveyance of minerals, ballast, 
&c. Another advantage which the Metropolitan 
Railway possesses, as compared with the District 
is the excellence of its connections with other 
railways, its lines being used freely by the 
Great Western Railway, the Midland Railway, the 
Great Northern Railway, and the London, Chatham, 
and Dover Railway. The Metropolitan Railway is 
also likely to profit from the extension to London of 
the Great Central Railway, which will largely avail 
itself of what may be paradoxically termed metro- 
_ country lines. The capital expended by the 

etropolitan Railway to the close of June, 1897, was 
12,264,753/., while the expenditure made by the 
Metropolitan District Railway on capital account to 
the same date was 7,736,213/. The net revenue 
acquired by the Metropolitan Railway in the first 
half of this year was 234,852/., while the net revenue 
of the ae District Railway in the same 
period was 125,544/. Both undertakings have had 
something of a struggle in the past, but the pro- 
spects now opening out before them appear to be 
favourable. 








THERMODYNAMICS OF THE GAS ENGINE. 
To THE EpIToR oF ENGINEERING. 

Srr,—The theory of the modern gas engine has made 
no progress during the last 10 years ; improvements have 
taken place in the construction of the engine, details are 
more carefully attended to, the pressure of compression 
has increased, but our knowledge of the behaviour of the 
explosive mixture inside the cylinder of the Otto cycle 
engine is yet very superficial. 

believe that this stagnation is due chiefly to the false 
basis on which is built the theory of the modern gas 
engine, affecting all the formule which govern it, giving 
a wrong view of its economy, and obscuring the road to 
improvement. It is with the purpose of establishing this 
theory on a firmer foundation that I take the liberty of 
addressing this communication to you. 

It is beyond contest that no formula exists from which 
we can calculate a priori the true or approximate values 
of the pressure and temperature inside the cylinder of a 
gas engine during explosion and expansion. Not only is 
the problem very complex, but doubts exist as to the 
value of the chief factor in those calculations, the specific 
heat of gases at high temperatures. 

So far then, the only exact knowledge we possess of the 
action of explosive mixtures in the cylinders of gas 
engines, is limited to that derived from the expansion dia- 
gram taken during the acting stroke. This diagram is 
irregular, and does not seem to follow any established 
law. The chief cause of this irregularity is supposed to 
be due to a peculiar oxothermic action of the products of 
combustion and diluents, differently explained by the 
best authorities on the subject; concurrent with this 
anomaly and directly related to it, in the opinion of the 
same authorities, is the suppression of heat and conse- 
quent diminution of the pressure of explosion. 

There are three theories pretending to explain this 
apparently abnormal action of the gases during and after 
explosion. One theory attributes it to the action of the 
walls, another to dissociation, and a third to the increase 
of specific heat with the rise of temperature; all these 
three causes contributing more or less towards this 
exothermic action, but the pre-eminent cause of the sup- 

ression of heat at the moment of explosion resides in the 
ollowing, which has been overlooked by all writers on the 
thermodynamics of the gas engine. ) 

‘* Explosion at constant volume can only take place in a 
closed vessel when the combining gases exist in definite 
proportions required for complete chemical combination.” 





























v c Fig.I. 
Vv v Fig. 
Vv py Fig Ill. 
Vv b Vv Fig. IV. 
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When diluents are present, the combining gases expand, 
doing work in compressing and heating the diluents, 
with suppression of heat at the moment of explosion, 
which heat reappears in the act of expanding. 

This action is so clear that a simple demonstration will 
be sufficient to prove its truth. 

Suppose C ( if. 1) to represent a cylinder of indefinite 
length and P a sliding cover or piston, both the cylinder 
and cover to be non-conductors of heat, let V represent 
any volume of a gaseous mixture in the proportions re- 
quired for complete chemical combination, this mixture 
on firing will explode at constant volume, the sliding 
cover being fixed so as to resist the force of explosion. 

Suppose, further, that we have a diluted gaseous mix- 
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ture in any proportion, such as are used in gas engines, 
and, for the sake of demonstration, we separate the com- 
bining gases V (Fig. 2) from the diluents V! by means of 
a frictionless and non-conducting piston p ; then, on ex- 
ploding the mixture V, the sliding cover P being fixed so 
as not to move, the force of the explosion would act on 
the piston p, compressing the diluents V!so as to equalise 
the pressure on both sides of the said piston p (Fig. 3). 

Substitute the above piston p for a perfectly conducting 
piston p (Fig. 4) so as to equalise the temperature of the 
gases V and V!; now, admitting the specific heat of the 
products of combustion and diluents to be invariable with 
the increase of temperature, the gases in V! will expand 
in a direct ratio to the contraction of the products of com- 
bustion V, the pressure remaining the same. 

The Figs. 2, 3, and 4 represent these three conditions, 
Fig. 2 the gases before explosion, Fig. 3 the gases after 
caubuen, Wan without exchange of heat, and Fig. 4 the 
gases after explosion and aoa of heat at equal 
pressure and temperature; this last condition repre- 
sents the action of gases in a cylinder of an Otto cycle 
engine. 

soosen the sliding cover P in Fig. 3, and let the gases 
expand doing work, in this case the expansion of both V 
and V! will c. adiabatic ; not so, however, in Fig. 4, here 
the excess of heat in V! transmitted from V when con- 
duction of heat took place from V to V! will reappear 
during expansion, producing the exothermic action so 
well known and more or less persistent in all diagrams of 
the modern gas engine, varying with the degree of mix- 
ture of the products of combustion with the diluents, the 
greater the diffusion between them the more pronounced 
the exothermic action of the diluents. 

In conclusion, it is my belief that the study of the pro- 
position here demonstrated, and its true understanding 
under varying circumstances, only acquired by means of 
very carefully executed experiments, which I have not 
the means of making, will open a new field for remark- 
able progress of explosion engines. I must reserve for a 
future communication my views on the possible progress 
in the direction above stated. 

Yours truly, 
E. Ciaupio pa Iva, 
Locomotive Superintendent to the Central 
Railroad of Brazil. 
Londo, August 3, 1897. 


RING MAINS. 
To THE Eprror oF ENGINEERING. 

Sir,—We shall be glad to learn the addresses of firms 
who are prepared to supply pipes and connections on the 
‘*‘ ring” or other system for connecting groups of engines 
and boilers, 





Yours truly, 
PIPING. 





THE ALMA TUBE WORKS. 
To THE EprTor OF ENGINEERING. 

Sir,—On reading your interesting report of the above 
in your issue of the 30th ult., I find you state the plant 
in the solid drawn department was supplied by Messrs. 
Taylor and Farley, of West Bromwich. I should be glad 
if you will kindly correct thisin your next issue. The 
whole of the cold drawing plant, including draw-benches, 
reeling machines, annealing muffles, boring machines, 
cutting and finishing machines, &c., many of which are 
covered by my patents, were made and supplied by me 
to Messrs. Russell and Co, Thanking you in anticipation, 

I am, yours faithfully, 
pro Samuel Platt, 
GEORGE PLATT. 

Wednesbury, August 7, 1897. 

| We much regret the occurrence of the error pointed out 
by Mr. Platt, and the unintentional injustice we have 


x 


thereby done this gentleman.—Ep. E. ] 





FOREIGN COMPETITION IN BRIDGE 
BUILDING. 
To THE Eprror or ENGINEERING. 

_ Srr,—Mr. Wrightson’s letter published in your last issue 
sabre ad make one despair of the future of British 
bridge building. It was said of the Bourbons that during 
their 18 years of exile they had learnt nothing and for- 
ore nothing, and some years exile from Egyptian 
widge building contracts has evidently taught nothing 
to Mr. Wrightson, even if he has still retained such know- 
ledge as he formerly possessed. It will be seen that the 
letter signed by the different bridge building firms, which 
you have published at Mr. Wrightson’s request, is dated 
1894, Yet not a word does the latter gentleman add, point- 
ing out that the request contained therein was complied 
with, wrongly, in my opinion, by the Egyptian Govern- 
ment. The official report noted in your issue of July 2 
last, states distinctly that in consequence of the complaint 
referred to, complete designs were prepared by the Govern- 
ment engineers and tenders invited on these. The 
result was that the only English bid amounted to 
16,649/., whilst the highest foreign one was 9690/. 
and the lowest 58077. As a matter of fact most of 
our bridge yards are quite behind the times, and must 
remain so until the antiquated notion that bridge- 
builders are incapable of supplying their own designs is 
abandoned. After all there is no mystery in bridge de- 
sign : the requirements needed are a moderate knowledge 
of elementary statics and a large amount of common 
sense. The latter quality is no doubt rare, but it is worth 

aying for, and Great George-street has no monopoly of it. 
tstands to reason that if a firm is in the habit of preparing 





parties object that this will lead to the erection of unsafe 
structures, but if they would only examine the general 
specifications issued by Mr. T. Cooper, of New York, or 
by certain of the American railroads, they will perceive 
that an extraordinary ingenuity would be needed to 
erect a really unsafe structure. Of course it cannot 
be denied that American bridges have failed, but these 
instances are practically confined to structures erected 
some years back, when the importance of rigidity was less 
generally understood than at present. The modern general 
specifications take ample precautions against such errors 
in the future. It is true that certain of the less en- 
lightened American designers have still an absurd preju- 
dice against trusses me gar bars, but the more 
advanced men, such as, for instance, Mr. George Morison, 
have adopted double intersection trusses for some of the 
most important of these works. 

Trusting that others of our prominent bridge builders 
are proving less belated than Mr. Wrightson. 

T am, Sir, yours faithfully, 
SragTIcs. 








LAUNCHES AND TRIAL TRIPS. 

Tuk trial trip of the s.s. Dr. Hansfiirg Kier, built by 
the Elsinore Iron Ship Building and Engineering Com- 
pany, Elsinore, Denmark, to the order of Messrs. Hans 

izr and Co., Drammen, Norway, took place on July 19 
in the Sound. The vessel is built of steel to the highest 
class at Norwegian Veritas, and her dimensions are 220 ft. 
by 33 ft. 6 in. by 11 ft. 5in. depth of hold. The engines 
are of the triple-expansion type, with surface condenser. 
During the trial trip the engines indicated normally 
540 horse-power, and the speed was 10} knots with a 
consumption of coal of only 1.37 lb. per indicated horse- 


power. 


On the 30th ult. Messrs. Ropner and Son, Stockton-on- 
Tees, launched the Queenswood, a steel screw steamer of 
the following dimensions: Length between perpendicu- 
lars, 300 ft.; breadth extreme, 45 ft. ; ieeth ieualied. 
22 ft. 2in. This steamer has been built to the order of 
Messrs. Constantine, Pickering, and Co., Middlesbrough, 
and is fitted with the builders’ patent ‘‘ trunk” system. 
She will be fitted with a set of powerful triple-expansion 
engines by Messrs. Blair and Co., Limited. 








On Saturday afternoon, the 31st ult., Messrs. Craig, 
Taylor, and Co., launched from their Thornaby Ship- 
building yard, Thornaby-on-Tees, a vessel of the followin 
dimensions, viz.: 368 ft. by 45 ft. by 39 ft. 9 in. moulde 
depth. The vessel will carry a deadweight of about 
6600 tons. The engines are being constructed by Messrs. 
William Allan and Co., Limited, of the Scotia Engine 
Works, Sunderland, the cylinders being 25 in., 40 in., and 
67 in. in diameter, by 45 in. stroke. Two large boilers, to 
work at 160 lb. pressure, are provided. The steamer has 
been built to the order of Messrs. R. Stewart and Co., 
Liverpool, under the superintendence of Mr. F. J. Richer. 
As the vessel left the ways she was christened the Puritan. 





Messrs. Fleming and Ferguson, Limited, shipbuilders 
and engineers, Paisley, launched from their yard on 
Monday, August 2, a steel screw hopper dredger, built 
to the order of Messrs. the Sligo Harbour Commissioners. 
The vessel, during construction, has been under the super- 
intendence of Mr. H. H. West, C.E., of Liverpool. As 
she left the ways she was named the Garvogue. 





At Linthouse, on August 3, Messrs. Alexander Stephen 
and Sons launched a large four-masted steamer for the 
Wilsons and Furness-Leyland Line, Limited, of London, 
for their trade between London and New York and 
Boston. The dimensions of the hullare: Length over 
all, 490 ft.: breath, 52 ft. 3 in.; depth moulded from upper 
deck, 34 ft. 6 in. The machinery consists of one set of 
triple-expansion engines, having cylinders 32 in., 54 in., 
and 90 in. in diameter respectively, by 66 in. stroke, each 
cylinder being fitted with a liner and separate valve face. 
Balance pistons are fitted to the intermediate pressure and 
low pressure slide valves. The crankshaft and tunnel 
shafting are of forged ingot steel. The condenser has a 
very large cooling surface, and is made of steel plate, 
circular in form. The boilers are four in number, two 
double-ended and two single-ended, working at a pres- 
sure of 190 1b. They are fitted with Henderson s patent 
rocking firebars, and have ample heating and grate sur- 
faces to give 5000 horse-power at sea. The vessel was 
named the Alexandra. 





On Saturday last, the 7th inst., the s.s. Sceptre had her 
trial trip. She is the second steamer built by Messrs. 
William Gray and Co., Limited, for Messrs. Hall 
Brothers, of Newcastle-on-Tyne, and is a fine type of a 
modern cargo vessel. Her length is 324 ft., breadth 
44 ft., and depth 23 ft. 3in. She has been built to Lloyd’s 
highest class, and in regard to construction and outfit is 
in all respects similar to the previous ship—the Ambas- 
sador—which was sent to sea about a month ago. The 
engines have cylinders 23 in., 364 in., and 62 in. in dia- 
meter, with 39 in. piston stroke, and there are two large 
steel boilers working at a pressure of 160 1b. per square 
inch. A run was made to try the vessel’s capabilities, 
when it was found that an average speed of 11 knots had 
been made, the engines running at 76 to 77 revolutions 
per minute, 





On Thursday morning the s.s. Ethelhilda, a new steel | 
| that general business has 


screw steamer built by Messrs. C. 8. Swan and Hunter, 
Limited, of Wallsend-on-Tyne, was taken to sea to 
undergo her trial trip. This vessel, which has been 


its own designs the work must be a as details can | built for Mr. J. H. Harrowing, of London and Whitby, 
be laid out so as to suit the shop app 


lances, 





Interested ! is one of the new type of cargo steamers, built to the 








three-deck rule, with one deck laid and clear holds. She 
is 326 ft. between perpendiculars by 41 ft. beam by 
27 ft. 14 in. depth moulded. The steamer will carry a 
deadweight cargo of about 4700 tons on moderate draught, 
or will carry a measurement cargo of about 5500 tons, 
The machinery has been constructed by the North-Eastern 
Marine Engineering Company, of Wallsend. The ma- 
chinery worked smoothly and satisfactorily in all respects, 





A nger steamer named the Prince Edward has 
just any completed by Earle’s Shipbuilding and En- 

ineering Company, of Hull, for the Dominion Atlantic 
Reibeay Company (Canada), and has very successfully 
undergone her official trials prior to being sent out to take 
up her duties in the Bay of Fundy, where she is intended 
to run between the Nova Scotian ports and Boston. She 
is a twin-screw ship, 268 ft. long. The trials, which have 
been carried out off the Yorkshire coast, and consisted of 
full-speed tests on the measured mile and a 100-mile run, 
were highly successful, and an average of 19 knots per 
hour was attained, or one knot in excess of the guarantee. 
The ship has been constructed under the surveillance of 
Messrs. Flannery, Baggally, and Johnson, of London, and 
Mr. W. R. Campbell, of the Dominion Railway. 








PERSONAL.—At a special meeting of the Committee of 
Management of the Manchester Steam Users’ Associa- 
tion, held on August 6, Mr. C. E. Stromeyer, graduate 
of the Royal Technical College at Aix-la-Chapelle, 
Member of the Institution of Naval Architects, Associate 
Member of the Institution of Civil Engineers, Member of 
the Institution of Mechanical Engineers, Member of the 
Institution of Engineers and — in Scotland, 
and engineer-surveyor to Lloyd’s Register, Glasgow, was 
appointed chief engineer in succession to the late Mr. 
Lavington E. Fletcher. 





Tue Toronto MEETING OF THE BRITISH ASSOCIATION. 
—The following programme has been arranged for Sec- 
tion G, Mechanical Sciences. Thursday, August 19.— 
Address of President, by Mr. G. F. Deacon, M. Inst. 
C.E.; “‘Soulange’s Canal,” y Boz: T. Munro (Toronto) ; 
‘“‘Hydraulic Appliances of McGill University, by Pro- 
fessor Bovey (Montreal). Friday, August 20.—*‘ Tests 
on hl ne wage Engine at Massachusetts Institute 
of Technology,” by Professor ee f (Boston) ; ‘‘Rate 
of Condensation of Steam on a Metal Surface,” by Pro- 
fessors Callendar and Nicholson (Montreal); ‘Strength 
of Columns,” by Professor Lanza (Boston); ‘‘ Experi- 
mental Investigation into Position of Neutral Surface of 
a Beam Bent Beyond the Elastic Limit,” by Professor 
Bovey (Montreal); ‘‘Canadian Longitude Determina- 
tion,” by Professor McLeod (Toronto). Saturday, 
August 21.—Visit to Niagara Power Works. Monday, 
August 23.—‘‘ Pacific Cable,” by Professor Ayrton ; ‘‘ De- 
velopment of Traction Electric Plant,” by Mr. C. T. 
Hutchinson ; ‘‘ A New Method of Measuring Hysteresis 
in Iron,” by Mr. J. L. W. Gill. ot August 24.— 
“Telegraphy without Wires,” by W. H. Preece; ‘‘Ten- 
dencies of Electric Tramway Systems in England,” by 
Mr. J. Waldridge ;” ‘‘ Montreal Electric Tramways,” by 
Mr. G. C. Cunningham ; General discussion on Electric 
Traction. Wednesday, August 25.—‘‘ Armour for Ships 
of War,” by Captain Orde Browne ; “‘ Roller Bearings,” 
by Mr.-W. B. Marshall. 





AUSTRALASIAN GOLD Propuction.--The yield of gold 
is at length increasing in Western Australia, but the 
progress made has been more particularly observable this 
year. Up to the close of 1896, the results attained were 
somewhat disappointing. The aggregate yield of gold in 
the seven Australian colonies last year was 7,375,737 0z., 
of the estimated value of 9,103,4792. In 1895, the output 
was 2,359,244 oz., and in 1894, 2,243,715 oz. It it not a 
little remarkable that the production of gold in the 
Witwatersrandt district alone is in excess of the out-turn 
of all the seven Australian colonies. The total of 
2,375,737 oz., representing the gold production of Aus- 
tralasia in 1896, was made up as follows: Victoria, 
805,087 oz.; Queensland, 638,000 0z.; New South Wales, 
296,072 oz.; Western Australia, 281,266 0z.; New Zealand, 
263,722 oz.; Tasmania, 62,586 0z.; and South Australia, 
29,004 oz. A remarkable feature in these returns is the 
fact that not one of the seven Australasian colonies 
appears to be absolutely without gold, while Victoria, 
which achieved such fame in connection with gold mining 
some 40 or 45 years years since is still in the front rank. 
The working of gold was commenced in Australasia in 
1851, and during the 45 years ending with 1896 inclusive 
the aggregate production of each of the seven colonies 
was as follows: Victoria, 61,034,682 0z.; New Zealand, 
13,312,837 oz.; Queensland, 11,196,605 0z.; New South 
Wales, 11,690,634 oz.; Western Australia, 967,626 0z.; 
Tasmania, 880,008 oz.; and South Australia, 507,553 oz. 
The final aggregate arrived at as representing the gold 


roduction of all the Antipodean colonies during the 
ast 45 years was, a 99,589,945 oz. The value 
of this production was no less than 388,752,0567. It was 


thought in 1851 that gold mining would have the effect of 
ruining all the other industries of Australasia ; but 
although gold to the value of close upon 400,000,000/. has 
since this prediction was uttered been raised from the 
soil of Australasia and New Zealand, the ordinary trade 
and industries of those colonies have not been at. all 








seriously disturbed. There has of late been some revival 
in Australasian gold mining, but this is due to the fact 
been so dull that people have 
turned their attention to gold mining as an alternative 
pursuit. In other words, when Australians can obtain a 
livelihood by any other industry than gold mining they 
exhibit a strong tendency to neglect it. 
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DETAILS OF PASSENGER LOCOMOTIVE; 
CONSTRUCTED BY THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y., 
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WE illustrate on our two-page plate and on the, 


present page an eight-wheeled passenger engine, having 
four coupled wheels and a swivelling truck in front, 
recently built for the Illinois Central Railroad by the 
Brooks Locomotive Works, of Dunkirk, N.Y., U.S.A. 
The general construction of the engine is well shown in 
Figs. land2, The engine has been designed for a work- 
ing pressure of 200 lb. per pone inch. The boiler, of 
which we give a longitudinal section in Fig. 3, is of the 





Bellepaire wagon-top type, having a conical connection | 


between the outer firebox and the front ring of the 
shell. Thislatteris 62 in. in diameter, and is constructed 
out of steel plates ;% in. thick. The front tubeplate 
is 8in. thick. The edges of all the plates used were 
planed before being built in to place. The caulking 
was done with a round-nosed tool. The dome, as it 


will be seen, is placed on the conical connection, and the | 
|signed working pressure. 


opening connecting it with the interior of the boiler is 
carefully strengthened by reinforcing plates. The 
longitudinal seams of the shell are quintuple riveted, 
the rivets being 1 in. in diameter. The ring seams 
are double riveted. The construction of the fire- 
box is well shown in Figs. 3, 4, and 5. The 
grate, it will be seen, is given a pronounced slope. 
The internal firebox is of steel, and its crown 
is supported by stays from the top of the outer firebox 
in the usual Belpaire system. It is eonstructed of 
%-in. steel plates; the back sheet is also gin. thick, 
whilst the side sheets are ;'; in. thick, and the tube- 


plate 4 in. respectively. The inside dimensions of the | 





box are: Length, 9 ft.; breadth, 363 in. All the 
plates used were thoroughly annealed after flanging. 
The water space between the internal and external 
boxes is 4 in. at the back, 34 in. at the sides, and 4 in. 
in front. The stays, which are of iron, are 1 in. in 
diameter. A brick arch is fitted inside the box and is 
supported onstuds. The usual washout plugs are pro- 
vided at the corners, and the bottom ring, it will be ob- 
served, is double-riveted. The grate is fitted with rock- 
ing firebars which can be moved by foot pressure. The 
tubes are 274 in number, 2 in. in diameter, and 
11 ft. 74 in. long, and are made of charcoal iron to 
No. 12 B.W.G., copper ferrules being fitted at the fire- 
box end. The tube heating surface is 49.4 square feet, 
whilst that in the firebox is 152.2 square feet. The 
test pressure to which the boiler was subjected was 
250 lb. per square inch, or 50 1b. more than its de- 
The accessories provided 
include two safety valves, each 3 in. in diameter, 
and a regulator of the double - beat balanced 
type. The smokebox is built on the extension 
principle, and is fitted with a spark arrester of 
wire netting. The engine framing and its relation 
to the boiler is perhaps best seen in Fig. 2. It 
is of the bar type usual in American engines, and is 
made of wrought iron forged solid and planed full 
length. The bogie has a swivelling and swing centre ; 
it is also of wrought iron. The wheels are 36 in. in 
diameter, and are lined with steel. The axles are of 
iron, the journals being 54 in. in diameter and 12 in. 
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long. Equalising beams are used to distribute the 
pressure. 
The cylinders are horizontal and fixed outside the 


frames. They measure 18 in. in diameter by 26 in. 
stroke. Each cylinder is cast in one piece with one , 
half the saddle, the right and left hand being rever- 
sible. The pistons, of which the construction is shown 
in Figs. 6 and 7, are steel castings, fitted with cast-iron 
packing rings. The rods are of wrought iron, and 
measure 34 in. in diameter, and packed with ‘‘ United 
States” metallic packing. hey are secured or 
placed by tapered ends and nuts. The guides are of 
the double-bar type, and are made of case-hardened 
wrought iron. the crossheads, shown in detail in 
Figs. 8 and 9, are steel castings. The valve chests, as 
usual in American practice, are placed on top of the 
cylinder rocker, levers being used to connect them 
with the link motions. The slide valves are balanced, 
and have Allen ports, whilst wearin of the 
valve motions are case-hardened. The driving wheels, 
Figs. 10 and 11, are 75 in. in diameter overhead. 
The centres are steel castings 68 in. in diameter, having 
solid hubs, rims, and spokes. The tyres are of Krupp 
crucible steel, 34 in. thick by 54in. wide, and are 
flanged both for the driving and the trailing wheels. 
The axles are of wrought-iron, the journals being 84 in. 
in diameter by 11 in. long, running in axle-boxes con- 
structed as shown in Figs. 17 to19. The crankpins are 
of toughened steel. The connecting-rods are of wrought 
| iron milled to an H{ section. The cab, an end view of 
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which is shown in Fig. 13, is built of oak and suitably 
fitted. The buffer beams at both back and front are 
of heavy oak cased with iron. Cross-sections through 
the vat and boiler are shown in Figs. 14 and 15, 
whilst a front view of the engine is given in Fig. 16. Two 
injectors for supplying the feed are fitted on the right- 
hand side of the cab. Special attention has been paid 
to the lubricating arrangements, the cylinders being 
oiled from the footplate. Some of the principal par- 
ticulars are, for convenience of reference, grouped 
together in the following Table : 
Cylinders : 

Diameter 

Stroke 
Driving wheels: 


18 in. 
26 ” 


Diameter < wy, 9a a 75 ,, 
Boiler : 

Diameter bs = ae oe 62 ,, 
Firebox : 

Length and width 
Flues: 

Number ... 

Diameter... 

Length 
Wheelbase : 

Rigid __... ~ 5 yes = £2 Dx, 

Driving ... San 5 We oa BB, 

Engine : m7 7 

Total : a : 
Weight in working order, about : 

Tender... ee i : 

Drivers 

Front truck : ea 

Total weight of engine 

Gauge ‘e Ses 

Boiler pressure ... 

Fuel ae 

The boiler is lagged with magnesia sectional lagging, 
covered with planished iron. 

The tender is of the eight-wheeled type, being sup- 
ported on two four-wheeled tyres. These wheels are 
38 in, in diameter, and are lined with steel. The 
axles are of wrought iron, the journals being 4} in. in 
diameter by 8 in. long, and are constructed to the 
Master Car Builders’ standard. The tender frame is 
of oak thoroughly braced, and is of the Railroad 
Company’s standard pattern. All the wheels are 
fitted with brakes. The tank is steel } in. thick, and 
strongly braced, its capacity being 3360 imperial 
gallons. 

The Westinghouse brake gear is fitted to the engine, 
the air pump being 94 in. in diameter. 


... 1078 in. x 363 in. 
274 

2 in. 

ft. 7 in. 


of 99 

» 6,, 
88,000 Ib. 
80,000 ,, 
40,000 ,, 
120,000 ,, 
4 ft. 84 in, 

os 200 Ib. 

... Bituminous coal 








INDUSTRIAL NOTES. 

Tue session of 1897 is over, and if disposed 
to be funny over it we might write as_ its 
epitaph: A short life and a merry one. It has been 
short in comparison with the Parliamentary sessions 
of most recent years, and it has been merry over the 
Jubilee, with garden parties, dinners, and other public 
functions. Work in the House of Commons has been 
spasmodic, rather than continuous. There has been 
little necessity for ‘‘pairs.” Each honourable member 
could come and go as he pleased, without much regard 
to the party whips. But the session has not been a 
barren one. There may be differences of opinion as to 
the quality of the heatalalion, and some disappointment 
as to quantity, but -the session will be remembered as 
a memorable one. The Compensation for Injuries 
Bill, which was successfully piloted through both 
Houses, and received the Royal Assent, of itself re- 
deems the session from barrenness. It is a measure of 
far-reaching character, and introduces a new element 
into our judicature. It evoked a good deal of hostile 
criticism in its passage through Parliament, but there 
was great reluctance to defeat the Bill. Whatever 
else it may be, it is in favour of the workmen, purely a 
working class measure. But this was not the only 
labour measure ; the Cotton Cloth Factories Act has 
been amended in favour of the workpeople. Then the 
Merchant Shipping Amendment Bin was directed 
against undermanning, a subject so often dealt with 
by Mr. Plimsoll. The Chaff Cutting Machines Acci- 
dents Bill and the Dangerous Performances Bill are 
also measuresfavourable tothe workpeople. Altogether, 
the number and scope of the several measures touch- 
ing labour have been such «s to render the session 
remarkable from this point 01 view. The more general 
measures are less important in comparison, but the 
full bulk will surprise many when the volume of Acts 
is published. The Foreign Prison-made Goods Bill, 
which was passed, might also be claimed as in the 
interests of British workpeople, but there may be dif- 
ferences of opinion as to the operation of the Act. On 
the whole the session in the ‘‘ Diamond Jubilee year ” 
will be associated more with labour legislation than 
many previous sessions, whatever the final verdict 
may be as to the nature of the provisions carried into 
law. 





There does not appear to be any sign of a termination 


of the engineers’ dispute. Except by lapse of time it does 
not seem to be nearer the end than at the date of the 
lock-out. Some fresh additions have been made to 
the list of firms employing engineers to whom the 
eight hours have been conceded, but the large em- 
ployers, as a rule, appear to be firm. As against the 
concessions must be placed some firms that have de- 
cided to join the federated employers and give the 
requisite notices. The President of the Employers’ 
Federation is reported to have said to a press repre- 
sentative that the 53 hours is an ‘‘irreducible mini- 
mum.” He, moreover, added that ‘‘the 48 hours per 
week is only one of the questions at issue.” 

The manifesto recently issued by the employers 
throws no new light upon the dispute. It states that 
the lock-out was caused by the strike, that the 
employers are on the defensive, and allege that resist- 
ance is necessary by reason of foreign competition. 
This manifesto is being met by one from the men. 
The most important event of the week has been 
the return to work of about 1500 non- unionists 
at Leeds. The men returned to work on the 
condition that when the eight-hours are conceded 
the employers concerned shall concede the same 
terms. The alleged cause of the return to work is 
that the non-union men have not been adequately sup- 
ported. To what extent the complaint is well founded 
does not appear, as the strike leaders deny that there 
is any real cause of complaint. The worst feature in 
connection with the dispute as yet has been the 
‘riotous scenes at Messrs. Thornycrofts,” at Chis- 
wick. It seems that extra police have been required 
to guard the men who are at work, who are said to be 
nearly 1000. It is also alleged that the refreshment 
houses in the vicinity have refused to supply the 
workers with refreshments, so that food and other 
requisites have been provided on the works at nominal 
prices. Several arrests have been effected for persist- 
ently following and for intimidation. These riotous 
scenes will not help the movement. 





The Trades Union Congress meets in Birmingham on 
September 6. The last time it met in Birmingham 
was in August, 1869, that being the second congress 
of the series. Of those present at that date only two 
or three of the delegates survive. Mr. George Howell 
and Mr. W. R. Cremer appear to be the only ones, 
unless one or two who emigrated are still living. But 
in the interval what great changes have taken place ! 
It is only 28 years since that gathering, but the 
changes have been stupendous. In that year, 1869, 
the funds of trade unions were first protected by law 
by a temporary Act. In 1877 the Trade Union Act was 
passed, and in 1876 it was amended, giving all prac- 
ticable security to those labour organisations. In 1875 
the Labour Laws were passed, sweeping away the old 
Master and Servants’ Acts, and the Criminal Law 
Amendment Act, 1871, which had formed part of the 
Trade Union Bill. In 1872 the Arbitration Act was 
passed, and in 1896 the Conciliation Act, both for the 
purpose of settling disputes without strikes. These 
have not been very successful in operation as Acts, 
but they have doubtless done good indirectly. The 
Truck Acts have been twice amended. The Mines 
Regulation Acts were passed in 1872; these have been 
several times amended, and once consolidated. More- 
over, their provisions have been extended largely. 
The Factory Acts have been frequently amended ; con- 
solidated in 1878 they have been modified and ex- 
tended greatly since that date. Wages have been pro- 
tected from arrestment and attachment, and by pre- 
ferential payments in cases of insolvency. Payments 
of wages in public-houses have been pokiblied. Sea- 
men and canal boatmen and their families have been 
protected. In all respects the conditions of the 
workers have been improved by 28 years of legislation. 
Much has also been done to improve friendly societies, 
co-operative societies, building societies, savings-banks, 
so that the thrift of the people might be thereby pro- 
moted. The list of Acts alone within this period 
would fill a column of ENGINEERING, so that Parlia- 
ment, whatever thoughtless and ill-informed people 
may say to the contrary, has not been neglectful of the 
interests of those who live by labour. It is a record 
which cannot be matched by any other country in the 
world, not by America, nor even by Switzerland. It 
is a story of steady progress. 





The condition of affairs in the engineering industries 
of Lancashire is somewhat complex po variable. 
Several additional firms have joined the federation 
lock-out, and thereby extended the area of the dis- 

ute, and increased the number of those unemployed. 

n the other hand, most of the establishments Tecatly 
concerned in the dispute manage to keep their works 
going to some extent. This they are enabled to do by 
the aid of the foremen, the apprentices, and by those 
not directly and specifically engaged in the dispute 
which led to the lock-out. In one or two instances the 
firms appear to have a fair complement of men, and 
are even undertaking new work, where specified deli- 
very is not insisted upon. Comparatively few of the 





non-unionists who went out with the society men have 





returned to work, but it is thought that many may 
come back at an early date. The firms not atfected 
by the dispute continue to be busy, and generally 
the engineering employers think that they will be 
able to tide over the difficulty. For the most part, 
it is reported, general engineering work is in a toler- 
ably satisfactory condition in spite of the partial 
stoppage. There appears to be no scarcity of orders, 
but many are, it seems of necessity, going elsewhere. 
There is great anxiety as to this, for the anticipations 
are that if the dispute is prolonged the results will be 
very disastrous to the several districts. The two 
parties chiefly concerned seem to be determined to 
fight the matter out to a final, if distant, issue. Neces- 
sarily the iron trade is more or less disorganised ; so un- 
settled indeed is the state of affairs that no real basis of 
prices can be quoted. There has been less suspension 
of deliveries on account of existing contracts than 
might have been expected, but in some cases suspension 
is made, and the fear is that it will extend. There is 
an almost total absence of new business. Makers 
generally are holding out for late rates, and there is 
less bearing by merchants and others than might have 
been expected. Finished iron is in very slow demand, 
but quotations are fairly upheld. The steel trade 
generally is quiet. On the whole, taking all things 
into consideration, things are not quite so black as may 
have been anticipated. 





In the Wolverhampton district the iron and steel 
trades seem to have been affected less by the engineer- 
ing dispute than by the weather. The overpowering 
heat of last week greatly restricted the output of 
finished iron at the mills and furnaces. The lessened 
output and the low condition of stocks generally help 
to keep up prices, so that in this respect there is not 
much to complain of. But manufacturers are com- 
plaining of the loss of time and decrease of produc- 
tion by the many holidays of this year. The com- 
plaint is not altogether disheartening, for it means 
that the demand is at least quite equal to the produc- 
tion. Marked bars have been firm at the old rates; 
merchant bars change hands in moderate lots at recent 
rates, and there has been a fair amount of booking for 
common bars. There has been an improved demand 
for galvanised sheets, hoops, strips, and plates for 
exports ; but the higher duties of the new American 
tariff is against the Staffordshire makers, The cur- 
rent demand on home account for various classes of 
manufactured material keeps fairly steady, so that 
the engineering dispute seems not to have much 
affected the district. The steel trade is also steady, 
the demand not having slackened materially. The 
engineering industries have not been greatly affected 
in this district, and, of course, the boilermakers, iron- 
founders, bridge and ee constructors, and most of 
the hardware trades, light and heavy, have not been 
drawn into the dispute, except indirectly. To what 
extent some of the firms may be drawn into the 
struggle now going on remains to be seen ; but hither- 
to the employers have not been anxious to take part 
in the London dispute. Perhaps the influence of the 
Midland Wages Board is being felt. The employers 
and employed have for so long a time been used to 
consider and determine mutually, that possibly they 
hesitate to be drawn into a struggle in which they are 
not personally and directly concerned. If they are, it 
will probably be because of the ‘‘ other questions at 
issue,” besides the eight hours. At any rate, there is 
tolerable peace at present. 





In the Birmingham district there has been little 
change in the condition of trade except that the holi- 
days last week, and the weather, superinduced quietude 
in business. There is still a brisk demand for iron 
and steel, and prices for the latter are strong, for there 
is a large demand for constructional work, for railway 
rolling stock, and by ironfounders. Nut, bolt, and 
rivet makers are also requiring a large amount of 
material, both of iron and steel. ngineers and 
machinists’ orders have fallen off somewhat, but other- 
wise there has been no slackening down. The dispute 
in the engineering branches has scarcely affected the 
district otherwise than incidentally, and most of the 
firms are busy with work on hand. The hardware 
and metal trades generally are tolerably active in nearly 
all branches. There is also an absence of labour dis- 
putes of any serious consequence. 





Here is an incident which deserves to be recorded. 
It appears that the sum of 173/. was stolen from the 
office of Mr. John Hunter, at the Mineway Works, 
Wednesbury, which amount consisted of the wages of 
the men, drawn for that purpose. The steel smelters 
learning what had occurred, determined, in order to 
show their practical sympathy, to work a shift without 
remuneration, the value of which in wages was up- 
wards of 80/., or nearly one-half the total loss. This 
is labour and capital in sympathy. 


The success of the profit-sharing scheme of the 
South Metropolitan Gas Company appears to be well 





assured. At the eighth annual festival just held, 
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19,000/. was distributed or appropriated to the em- 

Joyés as their portion of the profits. The total from 
the outset has been 95,5001. which, with interest, has 
amounted to 104,000/. In the year ending June 30, 
the wages and salaries paid amounted to 350,000/. The 
scheme was flouted by the new labour leaders when 
it was first propounded ; but it is doubtful whether 
any of the men would now like to forego their share 
of the profits. As the company flourishes under the 
new system, as well as the men, it may be assumed 
that the scheme has been in every respect successful. 
There are no more disputes, the work goes on smoothly, 
and there is less waste than formerly. 





The election contest in Sheffield has ended in the 
return of a Labour member, one who until recently 
was a working compositor, and is now the editor of 
the railway servants’ own special organ in the press. 
His majority was a small one compared with that of 
his predecessor, Mr. Mundella, but Mr. Maddison 
managed to get in. The Brightside division of Sheffield 
is almost purely a working-class constituency, and yet 
Mr. Maddison’s majority was only 183, The cause of 
the declining majority is attributed to the division in 
the labour ranks. Yet it seems strange that the can- 
didate was hailed only a few years ago as one of the 
most advanced in the New Laboat Party. But there 
is another cause, pertaining to labour, namely, the 
differences of opinion which have long been growing 
in Sheftield with respect to protection, reciprocity, 
and matters of that kind, and also as to trade marks. 
The latter, as regards stamping goods with the place 
of origin, almost entirely originated in Sheffield. But 
all are not agreed as to the advisability of the trade 
mark system. These differences become marked in a 
Parliamentary election. The result gives another 
Labour member to the House, the second since the 
general election, the first being Mr. Sam Woods, 
the miner. 





The forthcoming Co-Operative Festival at the 
Crystal Palace will represent for the first time some of 
our colonies. Co-operation is not very advanced in 
any of our colonies, but enterprises of a co-operative 
character have developed to some extent in some of 
them. The object of this, now annual, festival is to 
show the progress made in co-operative production ; to 
bring together the products of various establishments, 
and thereby challenge the general public as well as co- 
operative bodies. The first attempt of the kind was 
at the Co-operative Congress of 1872, when a com- 
paratively few manufactured products were exhibited, 
the best being some Irish linens and similar goods. 
Since then production has made enormous advances, 
especially as regards all kinds of articles of wear and 
tear, boots and shoes, &c. But latterly furniture, 
ironmongery, goods of various kinds, have been exhi- 
bited. These annual festivals are intended to develop 
production and to find buyers for the disposal of the 
goods. But with all the efforts productive co-opera- 
tion progresses but slowly. In this way the move- 
ment has been able to some extent to steer clear of 
labour difficulties. Whenever the Co-Operative Society 
engage in manufacture, then they realise some of the 
difficulties of the capitalist. 





The evidence with respect to the North-Eastern 
Railway Company’s arbitration as regards disputes 
with the employés has closed, Lord James of Hereford 
having heard Mr. Gibb, the manager, Mr. Henry 
Tennant, lately manager and now a director, and one 
of the company’s engineers on behalf of the company. 
Mr. Bell, on behalf of the men, was allowed to cross- 
examine the witnesses, after which Mr. Gibb stated 
that he did not propose to call any other witnesses. 
The following is the substance of the award : (1) 
Engine-drivers, firemen, goods, mineral, and pilot 
guards are to be paid time and a quarter after 10 
hours ; (2) they are to be paid time and a half from 
midnight on Saturday to midnight on Sunday, and 
the present bonus system is to be abolished ; (3) fire- 
men who have received 4s. 9d. a day for three years as 
“passed drivers ” are to receive 5s. a day, and when 
acting as drivers are to be paid as drivers ; (4) cleaners 
are to be paid: at 16 years of age 10s. a week, at 17 
years 1ls., at 18 years 13s., at 19 years 15s., at 20 
years 17s,, and at 21 years 18s.; (5) lads under 16 
years of age are not to be employed as cleaners, ex- 
_ under special circumstances ; (6) drivers are to be 
selected as conductors over a strange road in preference 
to firemen ; (7) certain 12-hour signal cabins are to be 
classed as 10-hour cabins, and certain 10-hour cabins as 
8-hour ; (8) at all cabins each hour of Sunday duty is to 
be paid at the rate of one forty-eighth the week’s wage; 
(9) in 12-hour cabins the men are to be paid a week’s 

ay for six week-day shifts, although the hours fall 

low 72 ; (10) in 10-hour cabins the same rule is to be 
followed, even if the time falls below 60 hours ; (11) 
when there is Sunday work, except under special con- 
ditions, the men are to be paid a week’s wages, even 
if the rated number of hours is not worked ; (12) in 
anordinary shift the week-day hoursare to be paid at 
Wweek-day rates, and the Sunday hours at Sunday rate ; 





(13) for intermittent Sunday duty special rates are set 
forth ; (14) assistant signalmen and signal lads are to be 
paid according to aschedule ; (15) platelayers receiving 
17s. are to be advanced 1s. ; (16) special Sunday work 
of gangmen and lengthmen is to be paid double rates ; 
(17) the standard week, including travelling time, is to 
be 54 hours, with time and a quarter beyond ; (18) 
ls. 3d. per day for lodging money ; (19) trolley men, 
horsekeepers, and others are to be paid by a schedule; 
(20) certain inequalities of payment are to be removed 
in case of the goods staff and shunters; (21) the same 
in regard to the passenger staff ; (22) their time is to be 
60 hours a week with overtime at time and a quarter, 
Sunday at time and a half; (23) goods, mineral, and 
passenger shunters are to be paid according to a 
schedule ; (24) the award is to come into operation on 
August 27. 





The inquiry into the grievances of the telegraphists 
and postal employés has ended, and a report thereon 
has been published in the daily papers. But so im- 
patient were the telegraphists that aggressive action 
was only averted by a member of Parliament, who has 
taken an interest in their case, and who is closely 
identified with the Conciliation Board of the London 
Chamber of Commerce. 

The Postal Clerks’ Association has been holding its 
annual conference at Birmingham, at which the report 
of the Tweedmouth committee was condemned and 
various complaints were formulated. One of the 
curious things that occurred was the rejection of a 
motion for admitting the female employés to become 
members of the Association. This looks strange. 
Female clerks are very numerous, and they are likely 
to increase. To keep them out of the Association is 
to cause them to protect themselves by an association 
of their own. To ignore them is impossible. Their 
efficiency can scarcely be called in question. They are 
employed because they are cheaper, say the males. 
Granted, but they havea right to live just as much as 
the males. If the men treat them unfairly, the action 
will be hurtful to the male employés more than to the 
females. They are come to stay, said one of the dele- 
gates. Exactly: that was the intention of the Post 
Office authorities. 





The great coal strike in America has not passed off 


without some rather disorderly scenes. In one instance | & 


a railway train laden with coal was stopped, and the 
sheriffs’ officers were afraid to interfere. We have 
our difficulties in England during a labour war, but 
workmen do not go to such extremes as stopping 
railway trains, or engaging in a hand-to-hand fight 
with revolvers, and other suchlike weapons. In 
America labour wars are becoming more fierce, here 
less fierce, every year. Perhaps one reason is that our 
progress has been slower, but steadily, going on; 
there the movements of labour seem to be in a back- 
ward direction. The condition of our workers im- 
prove; in America the condition of the workers is not 
so good as formerly. Besides, the excess of wealth is 
more to the front in America than it is here, its force 
is felt, and is meant to be felt. 








Docks aT New York.—Plans for propesed dock improve- 
ments at New York which have been submitted to the 
Sinking Fund Commission provide for the construction 
of five new piers 700 to 750 ft. long, with slips 250 ft. 
wide. Eight other piers 800 ft. long, a short pier, and 
405 ft. of available dock-head are also included in the pro- 
posed improvements, which will afford nearly five miles of 
new wharf room, in addition to the ferry slips. These 
immense piers are rendered necessary by the increasing size 
of new Transatlantic steamships. Vessels 700 feet long 
and upwards are now in course of construction. 





Tur Ramway Coat Bitt.—The cost of the coal con- 
sumed in the locomotive departments of the principal 
English and Irish railways in the first half of this year 
was as follows: Great Central, 73,259/.; Great Eastern, 
96,4891.; Great Northern, 106,836/.; Great Northern of 
Treland, 21,491/.; Great Southern and Western of Ireland, 
21,4911.; Great Western, 177,262/.; Lancashire and York- 
shire, 80,830/.; London, Brighton, and South Coast, 
70,7221.; London, Chatham, and Dover, 34,767/.; London, 
Tilbury, and Southend, 75027.; London and North- 
Western, 197,725/.; London and South-Western, 90,0620. ; 
Metropolitan, 17,732/.: Metropolitan District, 10,0710.; 
Midland, 184,813/.; North-Eastern, 139,0037.; North 
Staffordshire, 10,374/.; South-Eastern, 52,471/.; and Taff 
Vale, 15,978/., making an aggregate of 1,220,663/. The 
corresponding cost of the coal consumed in the corre- 
spending period of 1896 was: Great Central, 72,884/.; 
Great Eastern, 94,824/.; Great Northern, 98,801/.; Great 
Northern of Ireland, 19,491/.; Great Southern and 
Western of Ireland, 18,254/.; Great Western, 167,5721.; 
Lancashire and Yorkshire, 75,523/.; London, Brighton, 
and South Coast, 67,457/.; London, Chatham, and Dover, 
33,8991.; London, Tilbury, and Southend, 7005/.; London 
and North-Western, 193,310/.; London and South- 
Western, 84,097/.; Metropolitan, 16,0367; Metropolitan 
District, 9832/.; Midland, 170,012. North-Eastern, 
125,5752.; North Staffordshire, 10,296/.; South-Eastern, 
49 9001.; and Taff Vale, 14,799/., making an aggregate of 


HARDENED PLATES AND BROKEN 
PROJECTILES.* 
By Mons. L. E. Bertin, Honorary Member. 
(Concluded from page 152.) 

THE preceding rather minute examination and the 
classification of shots which serves as its foundation do 
not lead to conclusions sensibly different from those at 
which I arrived in 1894 after a much more summary 
analysis. They, however, facilitate and render more 
precise the comparison of the results, collected and dis- 
cussed by Mr. Ellis, with those of the more recent ex- 
periments which we are about to examine. 

IV.—In undertaking this paper I could have wished to 
treat the results obtained previously to 1894, and already 
studied in so masterly a way by a specialist such as Mr. 
Ellis, only by way of preface. Unfortunately the new 
elements which I have been able to gather together are 
neither numerous enough nor varied enough to permit of 
this; they can only furnish a sequel to the preceding 
chapter showing as they do the progress realised in the 
course of the last three years. 

I have here only to consider the results of 39 shots fired 
with projectiles of hard steel, without caps, against 23 
Harveyed plates coming from different sources. These 
results, given in Table II., have been classed in groups 
corresponding to those of Table I., and under similar 
headings, in such a manner as to render the comparisons 
easy. 

he first series is wanting almost completely in Table IT. 
This is the result, not of the small number of new experi- 
ments, but rather of the increased hardness of surface ob- 
tained by the Harvey process. One single projectile only, 
No. 39, was not broken, while before 1894 nearly one in 
four remained entire after firing. 

Moreover, in the second series the great majority of 
the shots belong to a single group, the penetration of the 
plate having nearly always been incomplete. — If, then, 
the conditions of firing were determined beforehand with 
the object of obtaining complete perforation, as is usually 
the case, the resistance of the plates generally surpassed 
anticipations. 

Group [A. is totally absent. 

Group IIa. comprises one single shot, which perforated 
the plate with partial penetration of the hacking. The 
results are 


R = 1.40 and <i = 0.38, 
pv 


figures which are plausible enough, but, nevertheless, a 
trifle small when compared with those found for the other 
roups. 

Groups IIIa. and IVA. are missing. 

Group VA. contains six shots, where the projectile, 
while breaking up, has perforated the plate and a portion 
of the backing. For four shots the results agree very 
well, and give, on the average, 


R = 1.39 and 3 = 0.38 
pv 


The two abnormal blows are No. 3, which is very un- 
favourable to the plate, and gives, 


R = 0.99 and A = - 0.13; 
pr? 


and shot No. 115, which is very unfavourable to the pro- 
jectile, and gives, 
R = 1L.74and_A_= 0.55. 
pv 


The general averages for the six blows are 
R=138and A = 0,34. 
pv* 


These results, when compared with those of Group V. in 
Table I., would seem to indicate a diminution in the re- 
sistance of the plates since 1894; but we must not lose 
sight of the —— absence of Group IITA., which has 
caused all the blows unfavourable to the plate to be 
brought into Group IV. 

Group VIA. contains 32 shots—that is to say, nearly 
the whole of the results of the new experiments. The 
calculations, made in the same way as previously, indicate 
that R has varied from 1.07 to 4.66, and has had the 


average value of 2.64, and that — has varied from 0.093 
v 


to 0.884, and has had the mean value of 0.68 ; thus, as has 
been pee said, the value of these ratios varies very 
much with the depth of penetration in the plate, and conse- 
uently —- but little interest. The comparison of 
the total thickness of the plates E and the thickness e, 
which would have been completely perforated without 
Harveying, is much more important. We see that in the 
column of Table II., which gives the ratio of ¢€ to E, 
this ratio is greater than 1.30 for 15 of the 32 shots of 
Group VIA., which attained complete penetration—and 
that it is even superior to 1.5 for five of these 15 shots. 
These 15 shots—and, above all, the five best of them— 
would have attained complete perforation before 1894, 
according to the average results of the best calculated 
part of Group V., Table I. This is the principal deduc- 
tion to be drawn from the Tables on the subject of the 
progress realised in the manufacture of Harveyed plates 
since the year 1894, 

To sum up, we have the right to exact nowadays a 
value of R = 1.40 for complete penetration of Harveyed 
lates, and we may hope to obtain 1.50, the projectile 
peing always supposed to be broken. 

As a sequel to Table II., I have inserted in Table III. 


* Paper read at the International Congress of Naval 








1,163,555. 


Architects and Marine Engineers, 














ENGINEERING. 





[Auc. 13, 1897 








HARDENED PLATES AND BROKEN 
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the results obtained since 1894 from firing 22 projectiles 
against non-Harveyed plates of recent manufacture. The 
metal employed is no longer the ancient classic steel of 
Le Creusot ; each manufactory has its own, which is de- 
signated by the term ‘‘ special steel,” with remarks of the 
maker. 

In Table IIT. nearly all the projectiles have remained 
entire, just as we should have expected. 

There are two principal groups, Ils, and IIIs., which 
in reality form a single group of 18 shots, because the 
penetration, when it was net quite ge 18% was very 
near being so. The results ot 18 blows, which agree very 
well with one another, give the mean values of 

R = 0.95 and A 
pr? 


= - 0.08. 


Only four shots forming Group VB. caused the pro- 
jectile to break ; the value of R then rose to 1.07, and 
that of “ to + 0.07. These results, when compared 

pr* 
with those which poy them, the perforation having 
been complete in all cases, show that the breakage of the 
projectile on a non-Harveyed plate absorbs 15 per cent. of 
its momentum. The rupture of the projectile conse- 


quently appears to be less efficacious than when Harveyed 





lates are employed, no doubt because it is less complete. | 


he total results are not very encouraging for the ‘manu- 
facture of non-Harveyed plates. Nevertheless, in conse- 
—— of the least unfavourable results, like those of 
shots 163 and 167, some manufacturers hope to obtain the 
value R = 1.10 under industrial conditions without having 
recourse to Harveying. 








PROJECTILES. 





Fic. 5. 


V.—After this dry enunciation of experimental data of 
which the only exact ones are the momenta of the pro- 
jectiles which are absorbed in the blow, it is desirable to 
distinguish, even without defining them numerically, the 
principal elements of resisting power of the plates. While 
distinguishing the work of the shield as absorbing the 


| blow, and that of the projectile as an instrument of pene- 




















the metal pus 





Ave. 13, 1897.] 
——<———— 
——— ENGINEERING 
tration, we can succeed in foreseeing the means of ‘ 
— of them. s of perfect- 213 
e momentum retained by the iecti 
blow, or by its splinters, whic projectile after the 
2 . rebound bac c TABLE — fous 
little importance. The idea of so arranging ——_ is of | II.—Harveyep PLates. 
to permit of the plates being di ield as 3 | 
ited to ret ing displaced backwards and = | wart l 
hag ‘ — to their original position have oft ; = | Ss | 2s ges | sé ¥ lems | ie 
een thought of ; experiments in this direction h 1) 3/2 ~8/Se | 502/38 | 38y ese. | 
given insignificant results. aveonly| § | 4 i gis | s7_ | sag | FS etas| See88 | 
e elastic deformati oe | 2 urceot | s&s | = 8 S| ot Sane s| Sas 
considerable value ; we po age pa Foon A attain a] 2 | Date of Trial. "CP the Plate. Manufacture 2.2 | Bes £38 | 2 face § Hag | 
: ‘ J =e | os = ox F 2 7) : . y 
where the plate is broken by the play of —.. case 2 2 the Projectile Esa | 88 Sai ry 2ee8| 2 yess | ¢ g Ss 
the cracks, by virtue of which the diamet ngs yalong| & | § | eer Er bee aes | 2255™ | g 3 3 
less than the diameter of the cou. We hole is| Z| Z | : ee RR as 
moreover, that the metals which ee th . e know, | — E | 6 P v | lp= £| _A € 
metals havin a high elastic limit e best plates are { | € bam es + 
By far the largest portion of . GROU PERE 
pea F | of the work absorbed by the T P Ia. 18 DEFICIENT 
plate is expended in producing permanent def ved by the) 1 | , GROUP I1a.—Uneroxen Prosectie: C : 
some of W ich are general, and others local ormations, 9 | 311 Aug. 28, 18961 Krupp | ' a : COMPLETE PERFORATION OF THE PLATE 
ne general permanent deformati coe % | 305 | 325.75 165 7 ‘ 
flexures or bendings page le 9 sagen are com d of GROUPS ITIL ; 5.75 1656 | 563 1368+33=4)11 140 | 038 | 
ticipate, and which may i ti ne mate themselves par- | ,, GROUP Va.—BroxkeNn all ex olbenigtt Lah ARE DEFICIENT. 
a Pvithout the wall baving ronda ets for water tothe | 120 | 82 | Jan. 4, 1895 | Carnegie cone ~— OMPLETE PERFORATION OF THE PLATE 
cular displacements which, i penetrated, and mole- | [ns Poaierand 355 305 388.55 (5 . 
any exterior sign on thi wy 1 general, are not revealed by pe = a 27, 1896 Sterling call a 491 (3554+ 8=863) 1.35 0.85 
; 1¢ ates. : . 2 | 34 | Mar. 19, 1897] S mia 30 : : , 
wok of te Sal, a A, wo have been | 8 | 34 | Mar. 26, 1807 | St. Chaimond | St, Chimond 05 | 305 | se4.00 [430 | 307 [2054 5810) 0.99 | 0.01 
suspected, if it all seat. beer olen y have been | 34 | ” ” 276 240 «| «14 pe 389 276 } am 
> el eel ” i 4 « q a 1.41 
Ses of Cotmundant been clearly manifested by the | 115 | 35 | Aug. 17, 1806 Chatilion et » oa. | dee. Gees ee te 276 i 
and very homogeneous plates.* Fig. 1 ‘os ks of thin ee Commentry ig 249 240 | 144 [689 438 [276-+30—86 1.40 | 0.38 
remarkable example in which the two s cena pony Loh GR = Sty = 
mic spirals, having the axes of tl systems of logarith- YROUP VIa.—BROKEN PR : 
2 the aaiecul OJECTILES : I 
are draw: th : he projectile as their pole : INCOMPLETE PERF ; 
n with geometrical prec pole, | 116 | 36 | Jan. 11, 1897 att ERFORATION OF THE P 
soe an analogous effect pro a ge P stator on we shall , 1897 — et {St.Chamond } 350 390 ne LATES, 
operation of Harveying, insom on the projectile. The 117 | 36 | Commentry |525 405 | 153 
p uch as it alters th 118 | 36 ” | ” | 2.65 | 0.74 | 1.16 
geneity of the plates, “S rob rs the homo- 1 ~ “a | ” 340 320 345 - . 
ke work aaah Beds — a to the 130 87 | Aug. 28, 1896 . = oo = a 2.62 | 0.74 | 1.31 
The permanent local deformations ar - 121 | 37 a | ” *. — | a ia” ot 208 2.39 |) 0.71 | 1.67 
e of th e produced by tl 422 | : >» 320 345 559 1.94 0.60 
anes os —, = ogival head of cideh iss | = Sept. 18, 1896 | St. Chamond > po 320 | 345 — |620 poe po 1.64 0:50 .s 
owadays somewhat after the fashi “ | ” 320 | 345 {52 300 1.71 0.53 | 1. 
prow, by forcing the metal to fl e fashion of a| 124 | 38 He | a ” | 340 390 | 345 521 401 185 2171.0 1.51 
fo the law of the least resi ow on all sides according | 125 | 38 ow. i ” | 340 320 5/658 442 155 28s .66 | 1.18 
; esistance. On pl roing | 196 | 39 <i - Marrel 39 Ps 345 | 620 514 ‘ : 0.77 | 1.28 
soft and ductile surface, a : n plates having a » = 320 320 | 345 > 260 1.98 
rtion 127 | 40 ” x , : 527 408 , 0.62 | 161 
by the front face, which ™ Seed a ond takes place | 128 | 40 | | Se | ae tae” tee 203 + me Ber 
burr, terminated by the well-k » in the shape of a | 129 | 41 | April ik my a 330 ue 345 = |519 399 a6 2.21 | 0.67 | 1.40 
+ Tt nown thin shi 2 pril 15, 1897 | Chatillon 320 345 5 o 2.66 0. 
seen in Fig. 3. O eets which et ‘ 554 438 ‘ .75 | 1.21 
Sun dose uah bead @ Harveyed plates the inflexible sur. | 130 | 42 | ™ Commentry a, re eee ee he 160 1.99 | 0.62 | 1.88 
face does not lend itself to any permanent def e sur-| 531 | 35 | July 19, 1897 | St. Chamond 76 Fi = 268 | 0.75 | 143 
it can only fly into fragments around the poi ; - pa ; 5 | July 10, 1896 | Chatillon et ” = - 274.4 | 218 = |538 854 ons ; 
pts shown in Fig. 2. This stiffness o the oe 132 | 35 Commentry “ z 240 | 144620 375 150 He oe tin 
surface opposing the flow of the underlyi arveyed | 133 | 43 | April 22, 1997 a " 249 | 240 | ae po 
— the resistance to phe ofl ome ying layers should | 134 | 44 | Mar.15'and i » io | eel lee | oe 205 1.96 | 0.61 
A 5 ° P oSe 56 CO] «8 19% : . 1. 
lied hot bere iy if = - the metal can only be | 125 | 45 — ° 7 i ee 582.50] 377 134 281 0.77 ia 
ing i e entire plate b , ~ | 136 | 45 x ” | ren : 2 .77 | 1.26 
a a to, the elastic ee meee — 137 46 Feb., 1896 Carnegi ss | 300 308 Prog |534.60) 419 90 4.66 
«ge Siig Page «gpa the formation of cracks causes , ariegie | Wheeler | 375 | 300 | 38855 |120.50| 355 180 250 | ove | Les 
he w ole plate, and even the neighbouri acks causes | 138 | 32 | Sept. 4, 1895 Sterling 55 |429.50) 355 331 07 0.74 | 1.55 
= metal, thus strongly framed a plates, to | 139 | 32 oa ” Carpenter | 355 o54 | 996.8 (451 ,‘ 0.09 | 0.95 
na ig lg —_ than the mainte, ee 141 " veisahciess canal 4 A — 5 226.8 1565 = F 3.44 0.82 | 0.87 
ni Te ’ a ” i 22 = 7 1.5: : 
penetrated the ny t by any framing in before it has| 143 | 49 ‘a | * ” 338 | «(254 pw i al 100 zoo | ove | ar 
Finally the greate Ea re 5 254 | 203 95.25 164 7 180 217 | 0.66 | 1. 
a te ~_ and very often the whole, of | 144 | 50 " — te | os 138 os | oot | La? 
ack escape 9 Jan. 10 erling . . 23 5 y~ 7 3% 
plate. The bulb, which is a Py rear face of the | 145 | 51 Feb. 2 ines “os Carpenter 203 | 152 45.35 vA ae 088 | 116 
—_ from the centre to the seaman is — by be 52 | Feb., 1896 ” ” 177. | 152 prog — 233 50 4.66 po 
orms at the exit a funnel, the di cya Minti = ’ ee ae | 175 | 150 45.36 | 4 = 50 3. , : 
ich 3 ~ ’ 5.36 | 486 92 | 86 085 | 1.09 
rally greater than th , the diameter of which is ’ , Wheeler 175 | 1 . 486 192 | 50 : k 
; at etic gene * : 50 45.50 |552 < 7 3.84 0.85 
ssnhing widieh tan mé of the Projectile. We thus find + |_ stenting | a 30s | 079 | 132 
countersunk holes obtained b “s + e appearance of the oS el oe Se nese : 
The manner in which t z a TABLE III.—N 
diminishes in proportion as tk resistance of the plate y .—Non-HARVEYED PLATES. 
the differe: 4 s the projectile advances, and | Sere eer Soe ea . 
portions —— pe result between the different lg | | ; 
work of resista * 2 7 | sc o é : & “ag ——— ee 
ee — of the sauainabion ‘eur ae ‘ll - 3 & an of 28 /848/32 g ls g° 5 te 
nical pro i d . a ne 2 } & | eA wok | So Sod a. “sd 
Me te “a the metal, on its laminated or a\s Source of | a5 | Ps. | Sa 8 PS gees sd 233 
perfect union Br scans ih a, or the more or less} © | © Date of Trial. Manutactarer Manuf.cture | “2 | £7. g/ 236 we $288 s53 gz 
. e al ‘ e. | or N Boe /a6s | wo rT ae £ & | f 
only to consider here the op . weer, &e. Wehave| 3 8 the Projestite ees | aoe gee | ee Isha 2 g s etl & s 3 
hardened face produced be Bhreurian by the exterior] 2 | = Ha BOF sae | FS Raed sasaa |g + +s 
oan ogee + Ay pacmaggenne of _ plates the Z | Z | | » i | parece = 2 
diminishes rapidly ain — for simple impressions, -- 4 = ae ee | vi} e Ipot} A | 
eases, eee ——_—-— hae art a AB ca | e| pw E 
If we take for abscisse the values of £ and the corre GROUP Is.— in 
sponding values of R : E i GROUP IIn.—U 
as ordinates, we find th : . NBROKEN PROJECTILES: C 
5 ieni e ratio 148| 54 | 5 8: COMPLETE PERF - 
(the variations of R) to A “( the variatio oe AR! 149) 5 pale ete ~— ect 200 | 274.4 | 216 aaa pe rsp 
7 , ms of— } is —| 150) 55) ¢ 0 casi , 315 | 274. 250 (2004- 1=291) 
5.6 for plate 39, shots 126 a: 127 E eo 1896 | — et | oA pons | a | — 485 305 315-4 5aa80 oo -0.23 | 0.86 
_ bg and 131; while it is “: ~ i plate 42, 151| 56 | Feb. 7, 1896 a ton 7 16 | 487 807 |300+- 7=307) 1.00 ‘on 
ots 115, 131, and 132. ‘Thus we do not see th plate 35,| 15%| 57 | May 1, 1896 | © 2 305 | 274.4 | 2 bse, ; 
5 u ’ < my +9 y | reusot ‘ 6 patie, 216 450 g 
—iugecemceaae | ee). |e suguinens| 38 Sit | ME | | St BBE Sa Oa | at a 
the much more i ° i. rel ” oa; oo 216 | 391 995 |9 ae . -0.21 | 0. 
R which correspond with etant = of the values of 156 4 | Feb. 23, 1 | _ 4 268 oad 216 | 452 276 ast 9=974 oe tae 0.85 
take the thickness of th naar ete penetration, if we} 157 59 . 22, 1896 | Marrel St Chamond| 250 io _— oo 301 |265+12=277 10 pe Bee 
values of R as ordinates, g? ogee! E as abscisse and the| 158 60 | Aug. 17, 1296 ” Mes 245 240 ber po 217 +|250 ao or 1.14 
can be perceived in the midst — tendency of a law 154 60 ‘ Firminy 230 | 194 75 = ors 245+10=255, 1 04 0.06 = 
on various causes. T irregularities dependin 160] 61 | Dec. 30, 1896 reactions ” 230 | 194 75 | 575 306 ae 0.94 | -0.09 | 0. 
he val f ° 8 >: 64 {2 0.94 
mum greater than 1.40 or peerei = ogg attain a maxi- 161] 62 |Aug. 28, 1896 Marrel Marrel 4 | on 7 75 | 495 214 hg =255 1.04 carta 
rom 25 to 30 es ven 1.50 for values of E risi 90 | 164. 45 | 546 220+ 5=225| 0.95 | -0.07 0.97 
and would cael ome 1 i ee diminioh: eusiilgath Seteorg Ho 0.03 | 1.07 
centimetres, .25 for values of E equal GROUP —! : M 
of Harveyed = conclusions in paragraph Iv. in on 2 162 63 - IIIp.—UNBROKEN ProsxctiLes: INcoMPLETE PERF eans—..) 0.96 | -0.08 | 1.07 
equal to 1 40. resi which assign to them a ies ait 163/ -¢3 | May 15, 1896 | Creusot St. Chamond {| 379 | 340 pe 2 PERFORATION OF THE PLATES. 
Vv -40, would not theref ” Bess Bp ” pool 0 | 417 815 
eyed plate 25 centimetres in thi¢ be general; a Har- re 64 | Aug. 22, 1896 | St. Chamond 379 | 340 | 420 | 479 384 = 0.94 ; -0.10} 0.83 
equivalent to a non-H thickness would be fully 5, 65 | Jan. 10,1896 | Chatillon et Marrel 368 | 340 | 420 | 408 | 305 350 1.10 0.12 | 1.01 
but a Harveyed pla -Harveyed plate of 35 centimetres ; ie | Commentry | 300 | 274.4 216 | 424 252 S00 0.92 | -0.12| 0.83 
only be alenlans “ode bad os tee in thickness would | “c 0.85 | -0.25 | 0.84 
metres, valent to a non-Harveyed plate of 5 i Means 
probable am To of R, as E increases, Sas rset GR ’ GROUP IVs. 1s DericrEent. 0.95 | -0.09! 0.84 
servations on the bs rh an however, make certain re-| 166: se ( F OUP Vs.—BRoKEN PROJECTILES: COMPLETE PERF 
nesses hitherto tested sto ing figures, because the thick- 167 . Feb. 7, 1896 {St.Chamond{ Marrel 305 | 274 eTE PERFORATION OF THE PLATES. 
p at 37 centimetres, but th BO! F 98 ” 74.4 216 | 618 336 3 
, the pro-| 168) 57 | May ” 805 305-+18=323 
*0) Pp ay 1, 1896 Creusot 74.4 216 | 540 | 3 1.04 0.50 | 1 
Jn the subi eae ; 169| 66 | J ; ri St. Chamond 250 40 | 856 |805+17=322 -10 
ubject of these curves see the ‘‘Comptes | une 26, 1896 pone et Marrel 172 as 144 | 495 | 272 250-+14 = 264 Le - 1.17 
. Ss ‘0! a . 45 | 513 * — . 04 ¥ 
mmentry 5 | 513 | 187 es 7=179) 1.05 0.06 -_ 
Means | 107 | 0.07 [1.00 


Rendus de smi 
1894, e PAcadémie des Sciences de Paris,” 5 Mars, 





































































































































































































GROUP VIzb. 1s DeErFIciEnt. 





























214 


ENGINEERING. [Auc. 13, 1897. 














jectile fired against the latter plate appears to have been 
wanting in hardness. 

-Amongst the particular values of R, which depart the 
most from the general law, the most remarkable are those 
obtained in plate 35. This plate, which was made of a 
special metal, had nothing peculiar in regard to its 
Harveying. 

In the firing experiments which we have considered, 
the projectiles were generally of a type created about 15 
years ago by M. Jacob Holtzer d’Unieux, which, since 
that time, have only undergone slight improvements. As 
Harveyed plates draw all their advantages from their 
property of breaking these projectiles, it is necessary to 
tind for use against them projectiles which offer a better 
resistance to rupture. 

The sudden stopping against an inflexible surface pro- 
duces a violent compression, even of the body of the pro- 
jectile, which may lead to its rupture. Fig. 4 represents a 
shell which was thus visibly broken by excess of com- 
pression. The lines of rupture follow the curves of 
Commandant Hartmann, namely, two spiral networks, 
one on the right and one on the left, and making the 
same angle with the generatrices. In order to prevent 
this kind of rupture we must make use of a very tenacious 
metal, and, above all, give a sufficient thickness to the 
sides of the shell. 

The causes of the rupture of the ogival head, and the 
means of preventing it, require a more delicate examina- 
tion. Let us consider the case of the rupture of a pro- 
jectile of good quality, such as the one represented in 
Fig. 5, which perforated plate No. 35. The point of the 
head was flattened by the blow, and took the form of a 
punch, which latter commenced the penetration; the 
ogival head afterwards entered the metal like a wedge. 
In proportion as the ogival head penetrated, the portion 
inclosed in the plate was violently compressed, whilst 
the part which remained outside underwent no pressure. 
This sudden passage from one state to the other, following 
the line of contact with the exterior surface of the plate, 
ereates a critical state for such a rigid metal as chrome 
steel ; there is a brusque separation of the molecules on 
the external surface of the projectile ; if this separation 
propagates itself into the interior, rupture will take place. 
A remedy has been sought in the use of a flexible and 
ductile envelope, which, placed upon the projectile, would 
transmit the pressure to it, at the same time spreading it 
out in a slightly graduated manner. This covering or 
cap of soft steel thus fulfils, from the point of view of the 
distribution of the pressures, an analogous office to that 
which is fulfilled, from the point of view of the distribu- 
tion of the material, by the curve which unites, for 
example, the two portions of an axle of different 
diameters, in order to prevent the formation of a crack in 
the angle which the curves do away with. Moreover, a pro- 
jection or even a burr is produced on the projectile at the 
spot where the pressure suddenly ceases. This projection 
easily scales off, and causes no obstacle to penetration 
when the exterior surface is a soft metal. 

I have just sketched a summary theory of caps, which 
act like buffers, like projectile hoops, and above all, if 
this rather bold comparison may be permitted, like a sort 
of lubricating substance, which permits the two surfaces 
to slide on each other. The projectile, provided with a 
cap, presents the counterpart of the plate with hardened 
surface. The first idea of this was, indeed, known in 
England about the year 1884, I think, as the result of 
some experiments made with compound plates, in which 
a sheet of soft iron was interposed between the steel face 
of the plate and the projectile, or, even, in which the com- 
pound plates were attacked from the soft side. As to the 
experiments with caps, they have been made in different 
countries, with results which appear to be uniformly satis- 
factory. In the majority of cases the capped projectiles 
bear the collision without breaking, and then the increase 
of resistance of the plates, expressed by R, is diminished 
to 1.20. Even when the projectile breaks, the cap retains 
a certain amount of efficiency, and the ratio of R hardly 
rises above 1.25. 

Other solutions than those with caps have been tried 
with success. Thus one of the Wheeler-Sterling pro- 
jectiles, in shot No. 137, Table II., showed itself at least 
equal to one of the capped projectiles. 

If, in the future, the progress made in the manufacture 
of projectiles suffices to counteract the improvements in 
plates due to Harveying, there will still remain an incon- 
testable improvement in recent structures as compared 
with older ones. The wise combinations of horizontal 
with vertical Harveyed armour, the coal bunkers, the 
subdivision of the cellular portion, &c., of which Sir 
William White has given so many beautiful models for 
the imitation of his rivals, render blows of penetration 
far less dangerous than they were formerly. To the 
great benefit of naval architecture, we now know how to 
protect ourselves better, with a less weight of armour. 





HIGH-SPEED SELF-LUBRICATING STEAM 
ENGI?ES.* 
By Mr. Atrrep Morcow, of Birmingham. 
(Concluded from page 179.) 

Governing. — Amongst the many admirable papers 
emanating from Messrs. Willans and Robinson on the 
subject of high-speed engines is a recent 6 rd read to 
this Institution by Captain Sankey (Proceedings, 1895, 
page 154), in which governing by expansion valve is com- 
sared with ordinary governing by throttle-valve. This 
important contributions to the subject is chiefly remark- 
able for the tendency of the results presented to displace 
the expansion valve governor from the high position it 


* Paper read before the Institution of Mechanical En- 


has hitherto held as an economical appendage for re- | was built, the throttle governor with ordinary flywheel] 
ducing power. The disadvantages due to the higher has been made by the reduction of friction to give ex.- 
initial pressure with consequent leakage, the frictional | ceedingly steady results, with a permanent variation of, 
loss due to compression, and the increased losses due to only 2 to 3 per cent., and a momentary run up to about 
liquefaction, are clearly pointed out; and the resulting | 10 or 12 per cent. when all the load was suddenly thrown 
efficiencies of the two modes of governing, especially | off. With the ordinary flywheel it is not possible to get 
when determined by work done and not 2 indicated | much finer governing without introducing a tendency to 
horse-power, are shown to be not greatly in favour of the | hunt. The effect of a large flywheel permits the fitting 
expansion valve governor. Expansion gear of this | of a much more sensitive governor ; and with a flywheel 
sort is also far more liable to wear; and a small of suitable dimensions governing by throttle can be made 
amount of wear, or of wrong adjustment after repair, | as fine and steady as may be required. Alternators of 
might lead to a steam distribution yielding at low | ordinary design have, of course, in themselves quite enough 
load considerably worse economy than that obtained in | flywheel effect for enabling the usual engine flywheel to be 
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2 Nr perf, fi. ‘0: 
Water per TH.P. cpandung 
2 MRA S628 dca2 oe 
_— 2 150 | 213 
EWP 
E.H.P. Efficiency. 
Pounds of Water per ILH.P. LP: 
Throttling. Expanding. Throttling. Expanding. 
E.H.P. a RS OU lereeeen : Seer 
[L-HLP.|Lb. Water I.H.P.'Lb. Water |I.H.P. Efficiency. |I.H.P. Efficiency. 
— | EEE | eee 
213 | 235.4] 19 240.9 19 | | per cent. | per cent. 
180 | 200 | 19.25 208.75 18.9 2138 «| 235.4, 90.4 240.9 | 883 
| 150 {169 | 195 179 | 18.7 | 130 |200 | 90 208.75) 86.5 | 
120 | 138.5 | 19.8 150 18.9 | 150 169 88.8 179 83.8 | 
90 | 107.5 | 20.3 120.5 | 19.6 | 120 138.5 86.75 150 80 
60 76.5 | 21.3 91 21.1 |} 90 107.5 83.75 120.5 | 74.8 | 
30 | 45.5] 23.6 | 61.5 | 24.65 | 60 76.5| 78.5 9 | 6 | 
o jm | 307 | 32 | 352 | 30 | 455 66 615 | 438 | 
Total Water. 
Pounds of Water per E.H.P. 
eas j Throttling. | Expanding. 
Throttling. Expanding. | E.H.P. | onsninsieiasinenimconsanaeen ai Ss 
E.H.P. oo ne } Lb. Water. | Lb. Water. 
Lb. Water. Lb. Water. — : 
| per hour per hour 
213 21 21.5 | | 213 | 4473 4579 
180 21.4 21.95 | 180 | 3850 3950 
150 22 22.5 | | 150 | 3300 3375 
120 22.83 23.65 | 120 2740 2840 
90 24.33 26.22 90 2190 2360 
60 27.16 82 | 60 1630 1920 
30 35.83 50.5 30 1075 1515 
—— ne 0 430 1125 











the official trial at the works. As in the case of econo- 
mical results, the comparative efficiency of the two 
methods of governing will also depend in detail some- 
what on the kind of engine ; and for this reason the trials 
that have been made by the author for determining 
the value of the two kinds of governor with the self- 
lubricating engine may be of interest. The results given 
by Captain Sankey are also based entirely on the indi- 
cated horse-power; but as the output of the engine is 
largely modified by frictional and oiher losses due to the 
action of the governor itself, the indicated horse-power re- 
sults are of little practical value. The circumstance that the 
**Crescent” engine, Fig. 4, page 164 ante, is arranged with 


Campania and Lucania, gave excellent results as far as 
governing went ; but at low power the results in respect 
of economy and efficiency were by no means as gi as 
anticipated ; and although in consequence of its effective 
action the use of the governor was continued, the poor eco- 
nomical results led to special trials being made further on 
for determining this point more exactly. So far as the 





gineers at Birmingham, 





governing itself is concerned, since the above machinery 





dispensed with ; and with these there is no difficulty in 
keeping the run-up below the 5 per cent. with permanent 
variation of 2 per cent. The reputation of the expan- 
sion valve governor has m much increased by the 
value set upon it in the United States, where it is almost 
universally used; but this fact is largely qualified by 
a consideration of the high flywheel effects employ 
in conjunction with the governor in order to obtain the 
maximum results. The following Table V. gives a few 
typical examples for enabling a comparison of these fly- 
TaBLE V.—Energy Stored in Flywheel and Revolving 
Parts of Dynamo per Electric Horse-Power at Full Load, 
for Various Services. 


both the valves driven by a single eccentric naturally led in 

reat neath f F ped ° he abili Foot-Tons. 
the direction of expansion governing, owing to the ability Ordinary high-speed engines for electric light- 
of this governor to act simultaneously on both high and ing with continuous current dynamos 0.2 to 0.3 
low pressure valves. Trials made in 1891 with a number Ditto, with heavy alternator tale tgp Digg eo 
of sets of dynamo machinery of about 80 horse-power, con- Electric traction, Continental example _.. 2.0 
structed by the writer’s firm for the Cunard steamships ” » Montreal Street Railway .. 4.0 

Re me Brooklyn Electric Tramway 47 


wheel effects to be made for various services. For the 
Waterloo and City Railway, where it is desired to light the 
trains steadily direct from the motor currents, a flywheel of 
about 54 tons has been fitted on each of the300horse-power 
sets in order te obtain the required results, namely, per- 
manent variation not exceeding 1} per cent., and momen- 
tary not exceeding 24 per cent. when all the load is sud: 
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denly removed. As far as governing is concerned, there- 
fore, it may be allowed that the advantage, if any, is on 
the side of the throttle-valve governor, because it is 
equally powerful in governing, far less liable to derange- 
ment and wear, and much easier to adjust. 
In respect of economy, the matter will naturally be 
looked at from two points of view: firstly, for electric 
lighting and electric power supply, where the maximum 
economy is required at about full load ; and, secondly, 
for electric traction, where the normal load will probably 
bea much smaller fraction of the full load than in elec- 
tric lighting. For electric lighting and power supply 
there is no — in the author’s mind as to the superior 
efficiency of the throttle-valve governor. For electric 
traction, his experiments seem to show that with the 
double-acting self-lubricating engine there is little, if 
any, benefit to be derived from the expansion-valve 
governor ; and this benefit will probably be neutralised 
TapteE VI.—Trial of Belliss 250 Horse- Power Quick- 
Revolution Self-Lubricating Engine, Condensing. Stan- 
dard E.C.10. Cylinders 12 In. and 20 In. by 10 In. 
With Expansion Governor in Action, i.e., Expanding. 
Steam Pressure 150 1b. 











* Five- One- 
~— pul | Bight | Third Quarter 
* | Load. | Load. : 
Mean eflective pressure re- | | 
ferred to low-pressure cy- 
eine . Sa an ma 
Mean revolutions per minute) 370 373 | 380 380 
indicated horse-power | 249.9 161 99 75.34 
» _ electrical re 213 132.8 | 77.8 53 
Combined efficiency, per cent., 88.3 82.4 | 785 | 70.3 
Total water, pounds perhour | 4579 3041 2209 | 1818 
Pounds of water per electrical 
horse-power .. ee so| 28.5 22.9 28.5 34,3 





With Expansion Governor out of Action, i.e., Throttling. 


Steam Pressure 150 lb. 


Mean effective pressure re-| 
ferred to low-pressure cy-| 





linder .. s Hes : 40.15 25.9 | 15.7 | 10.9 
Mean revolutions per minute | 370 370 | 380 382 

» indicated horse-power | 235.4 152.16 | 95 66.25 

» electrical a --| 218 132.16 77.8 53 
Combined efficiency, percent.) 90.4 86.8 | 81.9 80 _ 
Total water, pounds per hour; 4473 2871 1992 1505 
Pounds of water per electrical} 

horse-power .. ..—«.| QL 21.72 | 25.6 28.4 


| \ 





by the mechanical difficulties, which the extra wear on 
the expansion governor will subsequently entail. To 
determine this point a number of experiments have been 
made, of which the results are shown in Table VI., and 
in the curves in Fig. 11. These trials were made with a 
self-lubricating engine of 250 horse-power, fitted with an 
expansion governor actuating an eccentric common to 
both valves. The dotted curves show the results with the 
expansion governor, and the solid curves the results from 
the same engine when governed by the throttle valve. 
It will be noticed that, whilst the expansion valve 
governor has a slight advantage when indicated horse- 
power is considered, the advantage is all on the side 
of the throttle valve when the output or electric horse- 
power is considered; and this, of course, is the only 
matter of importance in practice. 

From all the diagrams it will be seen that the charac- 
teristic curve of water consumption for the Belliss engine 
is more horizontal than those for single-acting engines. 
This is due, as already pointed out, to the action of the 
forced lubrication in reducing the amount of friction, 
and consequently the amount of steam used per brake 
horse-power, In order to elucidate this point more fully, 
there is added in Fig. 8, page 178 ante, for comparison with 
Sunderland, as shown by the dotted lines, the consump- 
tion per brake horse-power for a Westinghouse engine of 
about the same power, fitted with an expansion-valve 
governor, for which the data are taken from the Proceed- 
ings of the Institution of Civil Engineers, vol. cxiv., page 
68. It will again be seen that, while with the expansion 

overnor in the Westinghouse engine the result at half 
oad is better than at full load, it is not better than the 
result obtained at half load with the throttle governor in 
the Belliss engine, which has, moreover, a decided advan- 
tage at full and low loads. 

For the sake of further comparison another curve has 
also been added to Fig. 8, showing the efficiency of the 
Willans 150 horse-power engine, reported in the same 
volume of the Civil Engineers, pages 89 and 90. 








THE MATHEMATICAL THEORY OF NAVAL 
ARCHITECTURE. 


On the Advances made in the Mathematical Theory of 
Naval Architecture during the Existence of the Institu- 
tion. 

sy Sir Epwarp J. Reep, K.C.B., F.R.S., Vice- 
President. 
(Continued from page 107.) 

I must now devote a few words, as promised, to the 
paper of Professor Jenkins of 1890. This paper was of 
much value in helping us to assign quantitative values to 
the “shearing stresses” exerted at sea upon various parts 
of a ship’s section, and thus indicating both the causes of, 
and the remedies for, much of the weakness which has been 
observed to exist in parts of vessels, chiefly at and above 
the turn of the bilge. The investigation was in this res ect 
founded upon the fact (long before referred to by Rankine 
in his work on shipbuilding) that the shearing stress is 





* Paper read at the International Congress of Naval 
Architects and Marine Engineers, 








not uniform over a section such as that of a ship. No ex- 
ception can be taken to the work of Professor Jenkins in 
this particular. _ But the Professor’s paper points to the 
necessity of making perfectly clear i he seemed not 
altogether to apprehend, * viz., that all the investigations 
concerning bending moments and inferred strains initiated 
by myself, with the aid of Sir William White and Mr. 
John, were perfectly well known by us (and we thought 
by every one) to be but approximations to actual moments 
and strains, and subject to modifications whenever, in the 
rogress of science, it might become possible (a) to select 
or each ship the wave or waves best adapted to her form 
from point to point, as well as to her length; (b) to so 
analyse the structure of waves as to determine precisely 
how much upward pressure they exert upon a ship in 
transit across them at each step of the transit; (c) to de- 
termine by these and other means the precise variations 
in the effective forces of gravity, if I may so speak, of 
both ship and water at the crests and hollows of the 
waves selected; and, generally, to introduce all those 
refinements, and those quantitative corrections, to which 
our somewhat rough process of assuming for our ship 
momentary statical equilibrium upon wave crests, and in 
wave hollows, was of course liable. I do not hesitate to 
say that all these obvious qualifications of our results were 
rfectly present to the minds of Sir William White, Mr. 
ohn, and myself, when we worked upon the subject at 
the Admiralty ;and when, almost as soon as they were 
obtained, our results were communicated in the form of 
lectures to the students of the Royal School of Naval 
Architecture, so many of whom have done honour to their 
training. It is most necessary to have the approximate 
nature of such calculations clearly ats Soon a Subject 
to that, the question of shearing stresses was not only 
treated in my Royal Society paper and lectures more 
than 20 years before, but it was even then also carried by 
Messrs. White and John much beyond the bounds of 
such publication as they were then able to give to them. 
I believe, nevertheless, that Professor Jenkins was the 
first to bring into scientific and quantitative form for the 
service of naval designers the question of the due dis- 
tribution of strength throughout the section to meet the 
real distribution of the shearing stresses. 

I have made this first division of my paper of some 
length, because I believe the whole pe Fes as under- 
stood and worked out in practice in so far as this country 
is concerned at least, to be the product of the period 
covered by the title of my paper—the fruit, in fact, of 
that tree which was so fortunately planted when this 
Institution was founded. It has nevertheless to be re- 
eno that we are very far from possessing a compre- 

ensive theory of strains and strengths, such as might 
enable the designer at once to apportion the latter to the 
former in all cases. This is acknowledged by the very 
highest authorities. Ata conference of naval architects 
held a few weeks ago in London, I drew attention to the 
remarkable nearness that exists between the strengths 
of ships and the estimated strains at sea to which they 
are subjected, pointing out that shipbuilding practice 
presents us with no such large ‘‘factors of safety” as we 
all require in bridges and other land constructions. Sir 
William White and other speakers truly pointed out that 
practical experience has made it certain that no such large 
factors of safety are really requisite in ships. But it 
seems equally certain that no one can say at present what 
the factor should be, even as regards longitudinal strength, 
and its determination is one of the results to which we 
may confidently look forward. 

In coming next to the regulation of dimensions, forms, 
and weights of vessels in order that they may float with 
the necessary draught, displacement, and stability, we 
enter upon a division of the subject which itself naturally 
separates into two sub-divisions; viz., calculations of 
immersion with the vessel at rest, or presumed to be so; 
and calculations of movements under the influence of dis- 
turbing forces, other than those of propulsion. 

The calculation of the volume of a ship’s immersion 
has undergone some development since the Institution 
commenced its labours. The field, however, is a some- 
what limited one, and no revolutionary or large changes 
have been, or can be, effected. In our first mer (1860), 
Dr. Woolley presented us with a novel and elegant 
method of his own for estimating the cubical contents of 
asolid body bounded on one side by a surface of varying 
curvature. I doubt if that method has ever been. suffi- 
ciently appreciated, and put into operation, outside of 
the Admiralty, although it greatly facilitates the calcu- 
lation of both the displacement and centre of gravity, and 
might be used with like advantage for calculating the 
internal capacity of aship. In 1865, a lamented former 
secretary of the Institution, who was also Principal of the 
Royal School of Naval Architecture more than once, the 
late C. W. Merrifield, presented us with a series of papers 
or notes upon this section of the te < our subject, 
bearing testimony to the value of Dr. Woolley’s contri- 
bution to it as being ‘‘one of the most interesting and 
useful additions to our rules of calculation which have 
been given during the present century.” He claimed for 
it a degree of accuracy considerably in advance of any 





* In Professor Captain Kriloff’s admirable paper of last 

ear, on ‘‘A New Theory of the Pitching Motion of 

hips on Waves,” referring to my investigations, it was 
asked, ‘‘Is the approximation sufficient?” in other 
words, ‘‘Is it oie e to neglect the inertia of the ship’s 
pitching motions?” If the gallant Professor had con- 
sulted my Royal Society paper he would have found this 
matter discussed on pages 445 and onward. It was dis- 
tinctly pointed out that increased strains would result 
from the vertical movements of the ship and the sea 
respectively. He is perfectly correct in his own views 


upon the matter; but he failed to observe that they had 
been anticipated. 


measurements which the shipbuilder can obtain from 
either his drawings or his frames ; and, acting in concert 
with the Doctor, extended the principle to a triple in- 
tegral. Just as gg por first rule applies to the cubic 
rabola, and Dr. Woolley’s to the cubic paraboloid, 
ferrifield’s rule applies to the ternary cubic. The late 
Mr. H. J. Purkiss (whom we lost by a deplorable acci- 
dent in the very flowering of his great mathematical 
talent), taking note of the work of Woolley and Merrifield, 
sought out a general formula for a multiple integral, of 
which the Simpson, Woolley, and Merrifield rules would 
be but particular cases, and obtained an expression which 
proved equivalent to Simpson’s first rule when the vari- 
able was but one, to Woolley’s rule when the number of 
variables was two, and to Merrifield’s when the number * 
was three. It clearly exhibited the connection between 
those three cases, and showed that their resemblance was 
not accidental. The other papers of Merrifield were ‘‘ On 
Successive Integration, Arranged so as to Yield Ordi- 
nates for a Scale of Areas ;” and on ‘‘ The Measurement 
of Curved Surfaces by means of Ordinates.” These 
yee gave brilliant expression to the ability with which 

(ir. Merrifield brought his great mathematical powers to 
bear upon problems which are of profound interest to 
our profession, and not without value in other professions. 
Mechanical aids to the calculation of areas have so much 
reduced the actual work and time required as to diminish 
greatly the relative advantages and disadvantages of the 
respective geometrical methods of estimating areas and 
volumes. refrain from discussing the estimation of 
weights in a ship design, as it is an arithmetical rather 
than a mathematical matter. 

The calculations of stability—coming now to that— 
have undergone great improvement in this country since 
the commencement of our work as an Institution. In 
his paper of 1860 Dr. Woolley sketched in clear outline 
the work of Dupin giving the characteristics and relation- 
ships of the various loci of the centres of buoyancy, the 
centres of gravity of the water-line planes cutting off 
equal displacements, &c. In order to aequire a just con- 
ception of the progress made since, we must carefully 
bear in mind that we have had no new elements and no 
new principles to deal with since 1860; all that could be 
done was to present the old materials in new aspects or 
in new combinations, having due regard to the improve- 
ment of the practical calculations; for in every ship, or 
ship-like floating body, detailed calculations, or equiva- 
lent mechanical experiments, must be made to suit the 
particular case —_ if they are to be more than 
F cna grace t is only in theoretical cases, such as 
those of symmetrical form, or in mere approximations, 
that exact calculations can be dispensed with. 

I should like, before advancing with this section of my 
paper, to say that there are some difficulties of definition 
and nomenclature in this matter that it is necessary to 
take note of. I will mention them briefly. In this 
country it was long understood that, for an ordinary 
ship, floating in the ordinary manner, there was but one 
‘*metacentre,” viz., that due to a slight inclination from 
the upright. It was necessarily situated in the vertical 
centre line of the ship. Of late years some persons have 
fallen into the habit of speaking of a large number of 
other points as metacentres, while the French also desig- 
nate by the same word a large number of other points, 
theirs being quite different points from ours. + me 
illustrate this, for confusion in respect of elementary 
matters is a very bad form of confusion. The simple 
diagram, Fig. 1 (next page), illustrates both the error we. 
commit, and the difference between French and English 
practice. In this figure, M is the point which we all 
agree to call the metacentre, and is a metacentre proper. 
B is the corresponding centre of buoyancy in the upright 
position; B,, and B; are other centres of buoyancy 
at successively greater angles of inclination. The lines 
B, Ly, Bz Le, Bs Lg are radii of curvature of the curve of 
buoyancy at the points B,, and Bs; respectively. 
M,, Mg, and M; are the points in which these radii cut 
the original vertical axis of the ship B M. Now the 
French call the points M,, Ma, and Ms; (and all other 
such points) metacentres, but connect each such point 
with the angle of inclination to which it conndagiaaie, so 
that no misunderstanding need arise. In this country 
some writers call the points L;, Lo, Ls, metacentres ; but 
they clearly are not so,* and cannot be so called without 
confusion in dealing with ship calculations. They are, no 
doubt, obtained, like the metacentre itself, by the inter- 
section of two closely adjacent lines through which the 
buoyancy acts upwards ; but in dealing with ship caleu- 
lations it is well to keep the original upright axis of the 
ship in mind, and to call nothing a metacentre that is not 
situated in it. The curve through the points Ly, Ls, Ls, 
is really the locus of the points in wah series of these 
a lines of upward pressure intersect, that 
locus being, as known to most of you, the evolute of the 
curve of buoyancy. This evolute is sometimes spoken of 
as the ‘‘ metacentric evolute.” In my writings on the 
subject I have, for the sake of clearness, called all such 
oints as Ty, L; ‘‘pro-metacentres,” as they serve, 
or some limi purposes, at larger inclinations, the 
same ends as metacentres serve in the upright position ; 
and the curve M Lg I call accordingly, the ‘‘ curve of pro- 
metacentres.” Such points as M , Ms, and Ms (the 
French ‘‘metacentres at given angles”) have been some- 
times called among us ‘shifting metacentres,” but this 





* “This term is, we think, open to the very serious ob- 
jection that it is not a metacentre—i.c., limiting position 
of the ship’s centre of gravity, in the true sense of the 
word, as separating nile from unstable or neutral equili- 
brium. It is very likely to be misunderstood by the 
unlearned or the sciolist, and seems really to have 





misled.”—Dr, Woolley in ‘‘ Naval Science,” Vol. III., 
page 441, 
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designation is not wholly free from objection. In strict- 
ness there can but one metacentre for one draught 
of water; but these points have, at any rate, the 
merit of lying, all of them, in the vertical axis of the 
ship, and reasonable care in the use of the words ‘“‘shiftin 
metacentre” may avoid any very great confusion. 


that, although I was 


them, I feel constrained to notice them. 


” 


| production of the now familiar ‘‘ Curve of Stability. 


rid of its other appellations, ‘‘metacentric evolute” | therefore, stable enough at comparatively large angles, 
and ‘‘ metacentric curve,” although the fact of the meta- |even in the days when all ships were sailing 


tested, and do protest, viz., the calling of this curve a Majesty’s ships to Jow-freeboard sailing ships were made, 
‘‘curve of metacentres,” as some writers have done. It 


is no curve of metacentres, properly so called, and that | look seriously and responsibly into them. 


exceeded all that could have been anticipated. Three 
successive incidents contributed so strongly to this result 
prsonally connected with two of 


I refer, first, to the investigations which led to the 
In 
fear it is too late to abolish the use of Bouguer’s | this country, certainly, the practical need for detailed 
word ‘‘metacentric” (métacentrique) as a designation | measurements of stability at large angles had not arisen 
for the evolute of the curve of buoyancy, or to get in 1860, all ships being more or Jess high-sided, and, 


ships. * 
centre being a point upon this curve is the only justifi- | But when we came to consider low-sided sailing ships | é 
cation—and a very poor one—that I can find for these | the matter assumed a wholly different aspect ; and when | port upon the accident. 
designations.* Against one thing, however, I have pro- | in 1867 or 1868 proposals to cut down certain of Her 


it became my duty, as Chief Constructor of the Navy, to 
: r 1 I accordingly 
designation must be reserved for a curve constructed to | determined to have the stability of a particular ship 





new era; and another, and ver valuable one, was made 
at the same meeting by Sir Nathaniel Barnaby on the 
relative influence of beam and freeboard on curves of 
stability, and both the results of his investigations, and 
the illustrative diagrams attending them, presented a 
most impressive view of the dangers of low freeboard 
when associated with a considerable spread of canvas. 

It unhappily required a further incident, and another 
calamity, to open men’s eyes to the very opposite danger, 
viz., that of ships capsizing at light draught. In 1883 
the Daphne capsized on the Clyde during launching, and 
I was sent down by the Government to inquire and re. 
The inquiry developed several 
facts, which showed how much need _there was for large 
|< xtensions of stability calculations. It proved that ships 
| of modern type are sometimes characterised when floatin 
light by very abnormal deficiencies of stability in inclined 
positions. The Daphne herself not only small 








represent the relative positions of true metacentres at | (which had been named for this treatment) calculated at | stability, but a slow growth of it with increase of inclina- 


different draughts of water, which is an altogether dif- | 5 deg. inclination, and at successive intervals of 5 deg. 
ferent matter. 

Very serious objection has been taken by some scientific | the first of the three incidents mentioned. Mr. (now 
writers, notably by Professor Osborne Reynolds, to the | Sir Nathaniel) Barnaby was desired to see these calcu- 
confusing use which undoubtedly exists of the word | lations carried out, and to submit to me the results. Mr. 
‘stability ” itself. It has been pointed out that the word |W. John was the member of the Admiralty staff chosen 
“stability ” is often employed as the equivalent for the by Mr. Barnaby to make the calculations in detail, and 
length of the righting lever, known generally as G Z, or | when Mr. John had obtained the quantitative results it 
for this length multiplied by the weight of the ship. | occurred to him to embody them in a diagram, with 
Professor Reynolds, at the British Association a few | angles of inclination for absciss, and the lengths of the 
years ago, oo | : ‘In recent literature on naval architec- | righting levers (G Z’s) set up as ordinates at their corre- 
ture the term stability occurs over and over again in the | sponding angles.t This diagram was brought to me 
sense of righting moment, and this under circumstances | with the other results, and in April, 1868, I submitted to 
where the context shows the meaning to be incompatible | this Institution a paper ‘‘On the Stability of Monitors 
with any meaning that can be given to the word, for | under Canvas,” in which I gave the results, illustrating 
stability must refer to some position in which the ship is | them with the said diagram, which subsequently formed 
stable;” and he went on to develop this objection at | Plate VI. of Vol. IX. of our Transactions. The diagram 
some length, particularly pointing out, what is perfectly | was afterwards spoken of a ‘‘curve of stability,” and 
true, viz., that the righting moment exerted by the | thus the first ‘‘curve of stability ” (as the term has since 
buoyancy at constants angles of inclination is often | come to be understood among us) came to be constructed 
found to be effective, not in restoring the body to an/and placed before this Institution and the world. In 
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upright position, but merely in restoring it to some other their joint paper of 1871, Sir William White and the late 
less inclined position, in which it will remain if left free | Mr. John said of my paper of 1868: ‘‘It showed con- 
to do so. The truth of this is well known to most of | clusively that instability would occur in such (low-free- 
those present, but it may be as well to give the curve of | board) vessels at a very moderate angle of inclination, 
stability of an actual ship illustrating the case, Fig. 2.| and illustrated the contrast, as regards stability and 
This ship has a negative metacentric height of 6 in., and | safety, existing between rigged ships with high free- 
she lolls over 20 deg. before she begins to acquire an | board and those with low freeboard. . . . This paper did 
opposing moment. From 20 deg. to nearly 80 deg. she | not succeed, however, in nag se spoone J members of the 
has a righting moment of precisely the same kind as an —— with the necessity for more complete calcu- 
ordinary ship ; but this moment only returns her toward, | lations of stability, and the subject remained in compara- 
and not to, the upright position. Again, when wespeak | tive obscurity until the loss of the Captain forced it into 
of righting levers and righting moments (which are but | painful prominence.” 
conditional measures of rotating forces) as identities} This loss of the Captain was the second incident to 
with or equivalents of ‘‘stability,” we reach the anoma-| which I referred above, and it will now be admitted that 
lous position of having, even in a ship of very great | Messrs. White and John were true prophets when they 
stability in the popular sense of the term, no stability at | added: ‘‘It does not seem too much to say that this 
all when she is upright, or, as in the case just illustrated, | great calamity will mark an epoch in the science of naval 
none at all when she lies free and at rest at 20 deg. of | architecture.” The paper of those gentlemen was one of 
inclination. Thereisnothing at all in this which presents | the early and great contributions to the science of the 
any difficulty to the expert naval architect; but, as I 
have lately had frequent occasion to take note of very| *‘‘In fact, so far as our knowledge extends, there 
incongruous views and conflicting expressions of opinion | seems good reason to believe that no consideration was 
arising from these troublesome anomalies, and have | given to the range of a ship's stability, and that, until 
observed judges, counsel, mercantile marine officers, and | four years ago, no calculation had been made of the 
even members of a Parliamentary committee, greatly | stability of a ship with the upper deck partially im- 
puzzled by them, it seems to me most necessary to put} mersed.”—Messrs. White and John ‘‘On the Calculation 
people on their guard against them, I would even sug-| of the Stability of Ships,” &c., in Transactions I.N.A., 
gest whether we might not, in view of the growing | 1871. 
importance of the subject, appoint an international com-| + Mr. John afterwards mentioned to me that he thorght 
mittee for arranging, and, so far as practicable, settling, | it so natural to record the results in a diagram, just as 
both improved definitions and an improved nomenclature | we record so many other measurements varying from 
for this much cultivated branch of naval science. _ | point to point (for example, in calculating the volume of 
I now go on to say that the progress made in the/ displacement by the ordinary rules, having calculated 
development of the doctrines and of the practice of| the areas of certain bounding sections, we make these 
stability since 1860 has been so extensive that, although | areas the ordinates of another curve) that he constructed 
I endeavoured to condense my work, this one subject | the diagram quite incidentally, and without even intend- 
covered nearly 400 pages in a volume which I devoted to ing to submit it ; but afterwards considered that I might 
it 10 years ~ 0 In educational establishments, in the | find it convenient for reference, and consequently sent it 
ractice of the Admiralty and of the mercantile ship-| forward, together with the figures I had called for, and of 
yuilding yards, on board ship, and in shipping institu- | which it was a mere reflection. In fact, at a discussion 
tions, the study of stability in its most recent forms has | in this Institution in 1884, Mr. John himself referred to 
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— — : ae ~ | these particular calculations, explained the original 
* I am, of course, well aware that Bouguer headed his | method by which he effected the measurement of the 


fifth chapter ‘‘On More Extended Investigations in the | righting levers at successive large angles of inclination, 
Metacentres and the Curve Line which these Points| proceeding beyond the immersion of the edge of the upper 
, and added: ‘‘ Having obtained them, and wanting 
But Bouguer | to find out where the stability really vanished, it was 
the most natural thing in the world to form a curve out 


Form when the Ship is Inclined,” and that he calls the 
“* metacentric evolute ” the métacentrique. 
himself fell into error in connection with this matter, 
and it is not desirable either to create, or to perpetuate, 


| each, until the stability disappeared ; and this constitutes | at that time been calculated for any ship. 


Fig. 
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tion. No curve of stability at the launching draught had 
i Sufficient 
|initial stability had been always regarded in ordinary 
|ships as a guarantee of sufficient stability at all angles, 
Even the highest of our authorities at home had assumed 
|this to be the case. All this proved, however to be 
quite erroneous. 

It has therefore happened, since we commenced our 
work as an Institution, that novel professional exigencies 
have laid upon us the _necessity- of- guarding equally 
|against_ the —— both of deficient and of excessive 
immersion, and have consequently greatly enlarged the 
| boundaries up to the limits of which the designer has to 
|}work. It will be seen that naval architects have promptly 
| cultivated the enlarged field. 

One consequence of the earlier incidents above men- 
tioned was to excite the educational authorities to special 
| exertions. At the Royal School of Naval Architecture 
|—of which the high officers of the Admiralty were in 
| chief control—Sir Nathaniel Barnaby first, and his suc- 
‘cessor in office, Sir William White, caused the students 
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to apply themselves to the work of carrying out elaborate 
calculations, alike for the purpose of applying received 
methods to the estimation of the stability of specific ships 
or designs, and for the further purpose of testing, or giving 
effect to, novel methods. A principal of that school, the 
late Mr. Merrifield, devoted himself to the production of 
methods of approximation for the ready estimation of 
stability, taking, as a fundamental assumption, the 
assumed identity of the curve of buoyancy with a conic. 
The labour of finding the true position of the inclined 
water-line was got over by constructing from the ordinary 
water-lines a mean section of the ship, and making out a 
scale of displacement for this section at various immer- 
sions. The radius of curvature was found by finding the 
moment of inertia of the water-line plane of the given 
inclination, and dividing it by the volume of displacement, 
as usual. Professor Macquorn Rankine improved upon 
this by assuming that the curve of buoyancy is not a 
conic, but the involute of the involute of a circle, the 
‘*metacentric evolute” being thus assumed to an 
involute of a circle. Dr. Woolley, again, improved upon 
Rankine’s system, while employing the same assumption 
as he, to the extent of assuming that the portion of the 
involute of acircle lying between any two successive radii 
of curvature practically corresponds with the correspond- 
ing portion of the evolute itself. He employed a succes- 
sion of such evolutes, which were calculated in their 
ensemble to coincide fairly with the metacentric evolute. 
The method was not founded on the principle of finding 
the radius of curvature in any extreme position, but on 
that of obtaining a succession of radii at given finite 
angles. Although it was found that, applying the system 
to a prismatic body, and taking the angular intervals to 
be 5 deg., the error was only about 2 per cent., Dr 

Woolley: nevertheless considered all these approximate 
systems, although fascinating as geometrical problems, so 
inferior to exact methods, that he readily abandoned his 
own as well as the others in favour of M. Reech’s more 
perfect system, of which I will presently make mention. 


(To be continued.) 








PHILADELPHIA.—The shipping trade of Philadelphia in 
the past six months has been remarkably active, the ox- 
ports of petroleum alone having been 27,193,093 gallons 
in excess of those of the corresponding period of last year. 
The corn exports are 10,000,000 bushels and the wheat 
shipments 1,000,000 bushels larger than in the first six 
months of 1896. Shipping men are looking for a still 








of the =, and that became the now well-known curve 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,960. F. W. Lanchester, Alvechurch, Worcester. 
Fluid Pressure Engines. [11 Figs.) June 24, 1896.—This 
invention relates to improvements in motive power engines, and 
refers more particularly to that class of motor in which equal 
quantities of angular momentum are imparted to two oppositely 
rotating crankshafts. The principal object of the present inven- 
tion is toconstruct a motor in sucha manner that both reciproca- 
tion and turning moment shall be accurately balanced and neutra- 
lised or nearly so, and in which the rotating and reciprocating 
parts are so linked up that the two crankshafts are positively in 
gear with one another in every position. The figures show an 
engine consisting of two oppositely placed cylinders A and B fitted 
with pistons C and D preferably of the single-acting trunk type 
driving on to two crankshafts E and F arranged to rotate in 
opposite directions, Each piston is coupled by two connecting- 
rods, one from either piston driving on to each crankpin, the said 

istons being each fitted with two joint pins placed side by side. 
The piston C is coupled by the connecting-rod G, joint pin H, and 
crankpin I to the crankshaft F, while the piston D is coupled to 
the same crankshaft and crankpin by its connecting-rod J and 
joint pin K. Similarly the same ap C and D are coupled to 
the crankshaft E and crankpin I! by their respective connecting- 
rods G! and J1 and joint pin H! K!, The joint pins H H!, K K! 
in the pistons C and D are separate and parallel to one other. In 
this arrangement both pistons are never on their dead centres 
simultaneously, and consequently there is no point at which 
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the two crankshafts could be started in the same direction, or 
could be made to jam oneanother. Thus when the engine is run 

ning the reciprocating and rotating portions are always balanced 
and always geared. The cylinders are fitted with appropriate 
valve gear according to the working fluid used. In another 
modification the oppositely rotating crankshafts are placed 
parallel with one another as in the previously described arrange- 
ment, but have their piston joint pins on a common centre instead 
of having two separate f wey to each piston. In a third modifica- 
tion only asingle cylinder is employed and the oppositely rotating 
crankshafts are concentric. The single cylinder has a guide 
mounted upon it which carries a sliding block, and also has at 
either side oppositely rotating crankshafts which are concentric 
with one another. The block is the equivalent of another 
oppositely placed piston, and it has two joint pins. The piston 
has a single joint pin, and from it two connecting-rods couple up 
to the crankshafts, while similarly two connecting-rods couple up 
the sliding block to the crankshafts, one rod to each crankshaft. 
Ina fourth modification the crankshaftsare arranged side by side, 
but make a slight angle with one another, so that larger fly- 
wheels may Le employed than would otherwise be possible. This 
arrangement is especially suited to the driving of screw propellers 
for the propulsion of vessels where gas or oil engines or single-acting 
fluid pressure engines are employed ; and propellers with revers- 
ing blades are preferably used. The balance-weights shown oppos- 
ing the crankshafts are proportioned to balance the whole of the 
reciprocating and rotating parts. (Accepted June 16, 1897). 


17,847. H. Hyde, Ashton-under-Lyne, Lancaster. 
Combined Throttle and Stop Valve. [3 Figs.) August 
12, 1896.—a is the body or.casing of the valve ; a 1 is the seating ; b 
is the rod or stem of the valve turned by the handwheel b 1 and 
made with a screw thread b 2. The improved valve is made 
essentially of two principal parts, one of which (the stop valve) -c 
is fixed to the end of the valve stem or rod b as seen at Figs. 1 and 
2, and the other (the throttle valve) part d is mounted therein and 
is capable of turning, and also of a slight advancing and receding 
motion. The body of the stop valve c is made in a box-like form 
with a socket c* on the back by means of which it is fixed on the 
valve stem or rod 6. It may be provided on the face with an in- 
ternal flange made in a conical form, so as to present a more or 
less sharp edge at c** (Fig. 3) to the valve seating a 1 (Fig. 1), or 
the edge c** may be made without a flange, see Figs. 1 and 2. The 
throttle valve d is made in a disc form and may be provided with 
an external flange d 1. (Fig. 3) to fit inside the internal flange 
of the stop valve ¢ above mentioned, so that when in place 
it can turn round inside the said stop valve d (or vice versa), 
its working face d 1 projecting slightly beyond the sharp edge 
c** of the stop valve c. Inside the. latter is a pinc1 on which 
is fitted a coiled wire spring e which bears against the back of the 
throttle valve d, keeping the flanges of the two valves in contact 
(Fig. 3), the face of the throttle valve projecting as above named, 
or when the flanges are dispensed with the, pin ¢ 1 projects 
through the throttle valve d and is provided with a head c 2 to 
keep the valve d from falling out. The valve seating a 1 is 


made with a flat surface opposite to the flat surface d! of the 
throttle valve d, and just outside the latter it has or may have an 
annular recess (shown dotted at @ 2, Fig. 1) which is filled in either 
with soft metal, india-rubber, or other yielding material against 
which the more or less sharp edge c** of the stop valve c presses 
when fully screwed down. In working this combined valve, as 
the valve stem or rod a is screwed down the flat face of the disc- 
shaped throttle valve d first comes —— the flat portion of the 
facing a 1 and acts as a throttle valve (Fig. 2). As the valve is 
screwed down further the throttle valve d recedes into the hollow 





portion of the stop valve c, compressing the coiled spring e and 
allowing the more or less sharp edge c** all round the latter to be 
pressed tightly on to the soft metal or other yielding material in 








the annular recess of the seating if such material is found neces- 
sary, and thus make a perfectly close joint, Openings are made 
in the face of the throttle valve d (Figs. 1 and 3), whereby it 
is rendered an equilibrium valve, and further, as the said valve 
extends below the stop ¢ when open, its face protects the stop 
valve and prevents it from being withdrawn by the action of the 
steam when throttling the valve. (Accepted June 16, 1897.) 


VEHICLES. 


13,559A. W. H. Knight, New Brighton, N.Y., 
U.S.A. Motor Vehicles. (3 Figs.] June 19, 1896.—The 
vehicle body 1 is mounted by springs 2 from the trucks or run- 
ning gear 3. Arranged upon the spring-mounted vehicle body 1— 
usually along under the seats—are one or more fluid pressure 
bottles or reservoirs 4, while the engine or engines 5 to be operated 
by fluid pressure therefrom are carried by the trucks or running 
gear 3. Preferably the engine or engines have the cylinders 6, 
mounted by springs 7 from some portion of the running gear at 
one end, and at the other end having a casing 8 mounted on bear- 
ings on the axle 9 and enveloping the driving mechanism 10 by 
which the engine piston-rod is connected to the driving axle 10, 
and also enveloping the other moving parts of the mechanism 
which it is desirable to protect from dust and to lubricate with 
the oil which may be carried over to the casing with the air or 
other operating fluid. 1 1 is the valve-link mechanism. The 
engine here represented has the casings of both high and low 
pressure cylinders carried by axle 9. The cylinder shown in 
Fig. 2 may represent either one of the said cylinders and the cas- 
ing 8 may be common to both cylinders. (The distributing valve 
12 of the low-pressure engine has preferably its rod 13 hollow and 
provided with holes 14, so that when the link motion is in the cen- 
tral position, as shown in Fig. 3, both ends of the cylinder are open, 
through the hollow valve-rod to the casing 8.) A heater or heaters 
15 is, or are, carried by the truck or running gear and through it, 
or them, pass, in separate coils, the high-pressure pipe 16 and low- 
pressure pipe 17. In the high-pressure pipe is arranged a re- 
ducing valve 18 of any usual or preferred form, adapted to let 























down the pressure of the fluid from that of the reservoir to that 
required for the high-pressure side of the engine. In the pipe 16 
is a throttle valve 19 and in pipe 17 a throttle valve 20, and both 
valves may be governed by one rod 21 connected to a bell-crank 
lever 22. The high-pressure pipe 16 is connected to the high- 
pressure reservoir by a flexible tube 23. The heating of the fluid 
takes place altogether after it has left this flexible connection— 
which is thus unaffected by it. 24 is a flexible or jointed rod or 
connection running from end to end of the vehicle and operatable 
on either platform by a staff 25 and removable handle or lever 26. 
The connection of staffs 25 to rod 24 may be racks and pinions 27. 
The rod 24 is jointed to lever 28, which is mounted by air-tight bear- 
ing in the side of casing 8 and operates link motion 11 which in turn 
is connected to distributing valve 12. The rod 24 is also jointed to 
throttle valve operating lever 22. The flexibility of both pipe 23 
and rod 24 enable them to follow all movements of the vehicle body 
relative to the truck or running gear, without impairing their opera- 
tive connection with the controlling staffs 25 on the one hand or 
the valve levers 22, 28 on the other. The exhaustfrom the low- 
pressure cylinder is into casing 8, which has a muffled and 
restricted exhaust passage 29 of such dimensions as to allow the 
fluid to escape to atmosphere only under such pressure as to in- 
sure the exclusion of dust from the casing. By the operation of 
rod 24 from either platform, the two throttle valves, the distributor 
valve motion, and the relief valve (in this particular instance 
formed in one with the distributor valve) are simultaneously 
operated, and by this means a single motion of the operating 
handle on the platform may completely or partially close or open 
all the valves necessary to the stopping or gradual or rapid 
starting of the vehicle. (Accepted June 16, 1897). 


13,604. H. H. Lake, London. (La Société de Traction Elec- 
trique sur les Voies Navigables, Paris.) Traction Engines for 
Towing Vessels. [4 Figs.) June 19, 1896.—This invention 
relates to a traction engine the — of which is to replace 
horses or other draught animals used for towing vessels by means 
of a rope or the like along canals, rivers, or water-ways, the said 
engine being constructed to act instead of draught animals upon 





the towing paths or roads. For this purpose a carriage is con- 
structed with three or four wheels, provided with a motor, and 
adapted for travelling upon the banks of the water-way. The 
motors employed may be actuated by electricity, petroleum, or 
volatile oils as may be found most suitable. In cases where 
electro-motors are employed, generating stations are established 
along the canal or river, at suitable intervals. Preferably the 
generators are driven by overflow water from sluice gates at weirs 
or dams, which is thus caused to produce an electric current, 
either continuous or alternating. This current is sent through a 
conductor arranged like a telegraphic line along the water-way. 
The current is taken from this line by means of trolleys, provided 
with copper shoes, the said trolleys being held in stable equili- 
brium upon this wire and drawn along it by a metal wire con- 
nected to the traction engine. The positive terminal wire of the 
motor communicates with the earth by means of a wire or a rail, 
as the case may be, so that the current may travel to the 
negative terminal of the generating dynamo. The improved 
traction engine resembles in its general constructional form the 
under carriage of a tramway car in which the front axle has been 
rendered movable relatively to the rear axle. The rear carriage 
comprises an axle A integral or rigid with two wheels B arranged 
at an interval of about 1 metre from each other, these wheels 
having rims C of a width suitable to the power to be exerted, the 
said wheels being preferably about 1 metre in diameter. Upon 
the centre of the rear axle A a wormwheel D is keyed which gears 
with an endless screw F mounted on an extension of the motor 











shaft E and revolving with it. The wormwheel D and its screw 
are encased in a closed box G supported upon the rear axle A and 
upon the frame H which carries the motor. The extensions of 
this frame, always connected to the rear axle, approach each other 
toward the front and are connected there by a solid piece a having 
a vertical central hole. Between the rear axle A and this solid 
piece @ and below the frame H this latter carries a segmental 
piece or support I having the vertical opening of the solid piece a 
as its centre. The frame J of the fore carriage comprises likewise 
an axle K and two wheels L equal indiameter, but placed closer 
together than those on the rear axle A, further, a wormwheel M 
is keyed upon the front axle K, this wormwheel being encased in 
a box N and driven by an endless screw O. The frame of the fore 
carriage J extends rearwardly, so that its extremity rests upon 
the segmental support I. Like the rear frame it carries a solid 
piece 6 pierced with a vertical hole, which coincides with that of 
the aforementioned solid piece a. A bolt ctraverses the two holes 
and forms the linchpin, about which the axle of the front wheels 
turns, inclined, and so enables the apparatus to traverse curves. 
The endless screw O driving the front axle is connected to the 
shaft of the motor E by means of a flexible shaft P, so that the 
said screw may act in a reliable manner irrespective of the angle 
formed by the two axles. Thus both axles can be driven from the 
motor, whereby the deadweight is better overcome. In order 
that the flexible shaft may act properly the linchpin is arranged 
nearly below the centre of the said flexible shaft. (Accepted June 
16, 1897). 


14,863. W. Kowaleff, Oufa, Russia. Pneumatic 
Sp: for Vehicles. [6 Figs.] July 4, 1896.—According 
to this invention the ordinary steel —e of railway and other 
wagons and carriages are replaced by the herein described pneu- 
matic spring. This spring is preferably employed on carriages 
provided with the Westinghouse compre: air brake or with 
any other apparatus capable of furnishing compressed air at from 
four to six atmospheres. The pneumatic spring is composed of a 
cast-iron cylinder A containing a piston B provided with leather 
washers d, d which are well adjusted to the walls of the cylinder. 
The lower portion of the piston B bears against the —_ spring C 
fixed upon the upper plate D of the axle-box E. The piston B is 


kept vertical by a stem K which penetrates into a cylindrical 
seat T formed in the cover of the cylinder A. The axle-box E is 
placed in the horn plate F of angle iron, fixed to the frame N of 
the wagon by means of bars/ and bolts as is usual. The cylin- 
































der A is also firmly fixed to the frame N by bolts g. The cylin- 
der A is provided with a lateral union 0, to which the double 
valve P is attached. This valve, which is connected to the general 
air pipe, furnishes compressed air to the cylinder A ; it re- 
vents the return of the air and cuts off the d peg oeper spring when 
the brakes are in action. At the lower end of the cylinder A and 


inside it are two iron rings m provided with rubber washers in 
order to prevent the piston B from falling should the pressure of 
air in the cylinder A be in excess of what is necessary. If the 
cylinder A or the air pipe becomes damaged the rod K will rest 
against the end of the seating T; this, however, will not prevent 
the wagon from being supported in an elastic manner by the 





spring C. If the spring ceases to act, the lower ring of the piston 
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will bear against the plate D ; all danger will thus be avoided, for 
in this position the wagon can continue its journey upon the sup- 
port without fear of accident. (Accepted June 16, 1897). 


15,926. F. J. Burrell, Thetford, Norfolk, and H. F. 
Rutty, Ilford, x. Road-Breaking Machine. [4 
Figs.] July 18, 1896.—The object of this invention is to provide 
a road-breaking machine, which can be readily attached to either 
side of a traction engine or road roller, in such a manner as to 
avoid putting any strain upon the tender or tank, and having 
provision whereby the tines are allowed to rise and fall auto- 
matically, and thus follow undulations of the road surface. The 
construction of the machine is such that the tines are caused to 
enter the ground by pulling, when going both backwards and 
forwards, instead of being alternately pulled and pushed, and by 
this means the roller does not pass over the newly broken surface. 
In the arrangement shown a triangular-shaped frame A, consist- 
ing principally of plates or bars, iscoupled to and carried by the 
main axle B of the engine, such plates or bars being tied together 
on each side of one of the driving wheels or rollers R, and causec 
to rock upon the said axle or about the axis of same. Each tri- 
angular frame A carries a block C1, C2, in which the tines d!, d2 
are fixed, and these blocks form distance pieces between the 
frame plates A on each side of the road wheel R. There are thus 
two sets of tines, viz., those in block C! behind the road wheel for 
going forwards, and the other set in the block C? in front of the 
road wheel, for going backwards, the weight of the one set 
balancing that of the other. Only one set of tines is in action at 
a time, the other being raised up clear of the ground by the 
tipping action of the frame A, which rocks upon or about the 
main axle B of the engine. The distance which the tines are 
allowed to enter the ground is controlled by the handwheel H 
operating through wormwheels, or other suitable devices, a rack J 
attached to the block C2; by the same means the two sets of tines 
d}, d2 are alternately brought into action for going backwards or 
forwards. Instead of the above or similar mechanical devices for 
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raising and lowering the tines by hand, steam or hydraulic cylin- 
ders may be used for the purpose, the pistons of which may be 
either - goog upon by pressure from the boiler or from the 
pump of the locomotive roller, so that the adjustment can be 
more quickly made. The springs E!, E? allow the tines to rise 
and fall automatically in passing over uneven surfaces, and pre- 
vent the same from entering the ground too deep, so as to bring 
the engine to a standstill, as would happen when the road wheel 
entered a hollow in the road. The springs E!, E? may also be 
utilised for the purpose of minimising the shocks which take 
— when the tines are in action, and preventing the same from 
veing transmitted through the bracket F to the boiler of the loco- 
motive when the road-breaker is at work. Scrapers 8, S are pro- 
vided on each face of the road wheel R, and are carried by the 
frames A at the points T and U, and are kept up to their work 
by springs. In a modification a flexible frame of bars is substi- 
tuted for the rigid frame of plates. The distance the tines are 
allowed to enter the ground is controlled by guide pulleys held in 
their proper position relative to the blocks C! and C# by pawls 
pivoted upon links and engaging with teeth or by some other 
suitable device. The spring is placed upon the lower bars, con- 
necting block to block on each side of the road wheel, and allows 
the latter to rise and fall automatically in and prevents any 
undue strain upon the tie-rods, owing to the rigid connection of 
the links with the blocks. The bars are hinged to the axle on 
each side of the road wheel and rollers, revolving upon the bars 
pressing against the edges of the roller, thus causing the blocks 
to follow the course of the roller in steering. The pawls may be 
constructed with an eccentric at their axis, so as to facilitate the 
disengaging of the pawls from the teeth by the turning of handles. 
(Accepted June 16, 1897). 


MISCELLANEOUS. 


17,980. W. Lloyd Wise, London. (Solvay and Co., 
Brussels.) Decanting Apparatus. (3 Figs.) August 13, 
1896.—The decanting apparatus which forms the subject of this 
invention enables the principle of decanting in the stationary 
condition with the principle of decanting under inclined blades or 
plates to be carried out in an advantageous manner. The apparatus 
comprises a box or casing A BC containing a series of parallel 
plates L, L (Fig. 1) which are inclined to the horizontal and 
arranged to divide the interior of the box between the plates into 
a large number of compartments which are of equal width and 
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inclination as seen in end view (Fig. 1). Each of the plates L- 
which may be termed primary plates or partitions, carries below 
it, i.e, on its lower side, a number of sebondary partitions or 
wings @, @, a fixed at right angles or thereabout to the plane of 
the primary a or partition, and having in the direction of their 
length a slight inclination to the horizontal, as shown in Fig. 2. 
The width of these secondary partitions or wings is such as to 
leave a certain distance (say about one-third of the distance be- 
tween two of the primary plates L) between each of their 


primary plate or partition L. The arrangement is such that the 
decanting apparatus comprises a very large number of small de- 
canting chambers or em mae’ a, b, c, d (Fig. 3), each of which acts 
as an approximately horizontal or slightly inclined tube of rec- 
tangular section. e deposit is received on the free upper sur- 
faces c, d of the primary plates or partitions and slides down these 
surfaces towards the bottom of the apparatus, whilst the clear 
liquid collects in the upper corner or angle 6 of each chamber and 
flows upwards, following the inclination of the secondary partitions 
or wings, towards the top of the — whence it is discharged 
through an overflow orifice 8. The inéroduction of the turbid 
liquid to be treated takes place at I, at one side or end of the 
primary plates or partitions, and flows through the apparatus 
with a very low velocity, because the cross-section thereof is com- 
paratively very large, and is limited only by the length and height 
of the apparatus. A full or non-perforated plate or partition K 
arranged to form with the upper part of the box or casing a com- 
partment extending the whole length of the apparatus, prevents 
the muddy liquid entering at I from rising directly through the 
inclined chemmbers between the upper portions of the primary plates 
or partitions L. The mud collects at B and can be removed at 
will by opening a cock D. The characteristic features of this ap- 
paratus are that by means of it the velocity of the liquid to be 
treated, when passing through the a, can be reduced to a 
minimum, and all disturbing contact between the decanted matter 
and the liquid, whether the latter be clear or turbid, is avoided. 
(Accepted June 16, 1897). 


14,614. J. J. Meldrum, T. F. Meldrum, and J. W. 
Meldrum, chester. Furnaces for the Destruc- 
tion or Combustion of Towns’ Refuse, [7 Figs.) July 2, 
1896.—The apparatus shown is a duplex arrangement, end for 
end. At the inner end of each of the furnaces a, and forming 
substantially a continuation of the furnace front, the air heater 
is disposed. This comprises substantially a chamber / inclosed at 
the top and bottom by plates m, m1, and at the back and front 
by walls 2! ; vertical tubes » extending between, and being se- 
cured at their ends in the plates m, m!; an upper chamber or 
space o between the plate m and the roof o!; and the chamber p 
below the plate ml. The air to the chamber J is introduced 
through a passage 72, communicating with the atmosphere at the 
top of the destructor, and it is conducted away from same, and 
carried into the conduit k by a conduit 7°, The waste hot gases 
enter the chamber o by a passage 0? from the waste gas flue of the 
steam generator, hereinafter described, and pass down from the 
chamber o through the tubes 7 to the chamber p into the outlet con- 
duit ¢ for the cool gases. At the back of the furnaces and air heater 
a steam generator s of the Lancashire type is disposed, into the 
internal flues s' of which the gases from the furnaces @ are led 
by the end flue 7, whilst at the opposite end of the planta flue is 
provided which conducts the hot waste gases from the flues of the 
generator s by the passage 0? to the air-heater chamber 0, This 


Fig.1. 



























= —~ he 

PROSSER ARR AAR AENEAN 

SSS SSS 
Oo 


S S NY 
-— N <= 
S 0 SS 


A Sa 


“oO 
YS Suc 


SSsroo SSS ee 
Kkikdleiaikddddsdsisila 


77, 


SALT 










r 
i 











AMILIELILLOT As 


Z 


87 


It6 (4-4. 








(46/48 



















Y, 

Z 

Z 

A == 

] = aa 

TY Wr Xt 

Re a 
een «| | 


PSB AY 
wee 3 LOLI. 


\ BUM Y 

steam generator is set in brickwork in the usual way. The 
end conduit r is also of brickwork. uw is the cool gas dis- 
charge flue, with which the gas conduits g are connected, 
and by which the gases are led to the chimney or other out- 
let. The conduits gq have upon them dampers q!, by the regu- 
lation of which the opening of the passages q is regulated. The 
operation of the plant or apparatus is as follows: The material to 
be burned is charged into the furnace through the hoppers or 
shoots 2, the different fires upon the bed 6, above the different 
ashpits e, being worked in cyclical order, that is, in the case shown, 
with three fires, they may be fed or charged at even intervals, in 
order, one every 20 minutes, so that one fire is charged with 
fresh material once in the hour. By this means the material on 
one or more of the parts of the bed above one or more of the ash- 
pits e will be in a full state of combustion at all times. Therefore 
when fresh material is raked from the ‘‘ dead-plate” 6! on to that 
part of the fire which has been burning the longest, the fresh 
gases given off will, on account of the furnace or space a being 
common to all the fires, and the gases from all having to pass the 
same way, become mixed with the hot gases or flames from 
another or other parts, andso complete combustion of all noxious 
and offensive gases is promoted, and prevention of formation of 
smoke accomplished. The gases from the fires all pass together 
over the bridge a4 into the end flue 7, and thence into the flues s! 
of the generator 8, in which they give up a greater portion of 





used as motor steam for the jet blowers h (the suplus being useq 
forany other purpose), it being carried to the blowers by the pipes 
j. From the flues of the steam generator the gases pass into the 
chamber 0 of the heater, and thence down through the tubes n 
thereof into the lower chamber p, whence they pass by the conduit 
qinto the outlet flue u. In passing through the tubes n these gases 
part with some of their heat to them, and the heat so transmitted 
is taken from them by the air which is being moved over them 
externally by the steam jet blowers h. The air enters the 
chamber / through the passage /?, and is discharged at the oppo- 
site side through the conduit /° down into the hot-air flue k. From 
this flue, as stated, the hot air passes by way of the branch con- 
duits k' and vertical metal trunks i in the chambers e to the in- 
lets of the blowers h, from whence it is forced by the steam jet 
into the chambers e, and maintained there at a pressure above 
that of the atmosphere. In the case of tilting grates being used 
in the furnace, the air when delivered into the ashpits e is further 
heated by the clinkera that are discharged into them by the 
tilting parts of the fire bed. (Accepted June 16, 1897). 


15,502. S. C. Davidson, Belfast. Impulse Tur. 
bines. [15 Figs.] July 13, 1896.—These unenenaients vo 
more particularly to the class or type of impulse turbines in which 
motion is imparted thereto by water, steam, vapour, air, or gases 
(hereinafter called the motive fluid) as jets from fixed nozzles. 
within the periphery of the turbine into vanes or buckets therein 
and in which class of turbines as hitherto ordinarily made 
the said motive fluid (usually water) passes from the wner to 
the outer edges of the vanes or buckets, and escapes therefrom off 
the periphery of the wheel in what is known as radial outward 
flow. _A is the turbine wheel complete, which is made up of dished 
dises B, boss C, and disc annulus D, to which is fixed the annular 
rim E, with circumferential grooves F on its inner face, and 
divided into spaces or buckets G by the insertion of vanes H set 
preferably in approximately parallel line with that of the jets of 
motive fluid acting on the buckets. The outer circumference of 
the annular rim E is shown grooved or constructed in the form of 
a channel to receive and keep in position a coil of binding wire I, 
The wheel A is mounted on and fixed to the turbine shaft J, shown 
mounted in ball bearings K supported on the outsides of the tur- 
bine casing L, which is preferably made in two parts for conveni- 
ence of manufacture, with an exhanst or discharge outlet M and 
mounted on the bedplate N. In one side of the turbine casing L, 
a duct O is constructed and connected with the motive fluid inlet. 
P by branch ducts Q along which the motive fluid is conducted to 
the bent and pointed nozzles R fixed to the outer side of the duct 
O which faces the turbine through small openings or orifices §, 
the nozzles R having a corresponding hole or passage right through 
them, with suitably proportioned orifices at their points. On one 
end of the turbine shaft J is fixed a pinion T which gears into a 
spurwheel U mounted on a shaft V to which is fixed the driving 
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pulley W and the governor pulley X, and which shaft V is carried 
in bearings Y supported by the casing L. Z is an ordinary form of 
governor and throttle valve, and is fixed over the inlet P for the 
purpose of regulating the admission of motive fluid to the nozzles 
Rand thus controlling the speed of the turbine wheel A. Zlisa 
drain or blow-off pipe through which, when steam is the motive 
fluid used, the condensed steam may be drained off at intervals by 
the employment of an ordinary blow-off cock, or any sediment 
which may have been carried into the duct O with the motive 
fluid can be blown off, and thus minimise the possibility of any 
sediment stopping up the orifice of the nozzles R. Z* are plugs 
screwed into the outside of the casing L, each one immediately 
opposite to one of the openings or passages S, so that when un- 
screwed and removed they permit of a wire being passed through 
the orifice of the nozzle R to clear away any dirt that may have 
been lodged therein. The action of the turbine may be described 
asfollows: The motive fluid first passes through the governor or 
throttle valve Z into the inlet P along the branch ducts Q into the 
duct O and ge through the small openings or es S to 
the nozzles R, from the pointed ends of which it issues as jets 
which are directed into one end of the buckets G, and after tra- 
versing same round the semicircular or semi-elliptical curvature 
forming the back thereof is discharged at the >, ager end of the 
bucket in a line approximately parallel with and in opposite direc- 
tion to that of its initial flow, whereby the kinetic energy of the 
motive fluid is imparted to the turbine wheel with a maximum of 
efficiency, and the rotation of the turbine wheel A is thus effected 
on its shaft J, on which the pinion T is mounted so as to engage 
the spurwheel U mounted on the driving shaft V, whereby the 
velocity of revolution of the turbine wheel is suitably reduced 
and the power equivalently increased in the driving shaft V, on 
which the driving pulley W may be mounted. (Accepted June 16, 
1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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Notes on the Nicaragua Canal. By Henry I. SHELDON. 

Chicago : McClurg and Co. 
Tue severance of the north and south American 
continents by the construction of a canal wide 
enough and deep enough for the passage of the 
largest ships, including war vessels, has long been 
the dream of an important section of the people 
of the United States, a dream that is approaching 
realisation, and which will doubtless be hurried 
forward by the growing demands of business 
and of politics. To save 10,000 miles of sea be- 
tween New York and San Francisco, and to bring 
the capitals on the Atlantic seaboard and the Pacific 
slopes within 14 days of one another by ocean 
steaming, embraces the general advantages of 
the undertaking, and includes the indefinite 
benefits that will accrue to American com- 
merce and American politics when the re- 
mote East is brought so much nearer for attack 
either by trade competition or in actual war. 
No wonder the Republic looked with disfavour on 
the operations of De Lesseps at Panama, or regarded 
his monumental failure with unconcealed satisfaction. 
The waterway between the Atlantic and the Pacific 
must bean American and not a foreign work, and 
had the Panama Canal been completed, its French 
proprietorship would have been only a question of 
time. But now that the traces of that great fiasco 
are rapidly disappearing beneath the feverish vege- 
tation of the tropics, the project of Nicaragua is 
assuming more practical shape. There is no ques- 
tion of its being practicable, or of presenting serious 
engineering difficulties ; the route has been sur- 
veyed by successive exploring parties, and by 
Government Commissions, until it is thoroughly 
familiar ; and while there would probably be little 
difficulty in obtaining the necessary capital by 
private enterprise, there appears a general and 
most reasonable belief that when the Nicaragua 
Canal is constructed, it should be as a Government 
undertaking. 

It is characteristic of Chicago that one of its 
citizens—Mr. H. I. Sheldon—should have con- 
ceived the idea of studying the Nicaragua route 
as a business man, and wholly from a business 
point of view ; and that he should have put this 
idea into execution. Naturally it followed that he 
should write a book about what he saw, and fortu- 
nately he possesses the gift of observation and the 
power of expression. Thus he has rendered a great 
service to those particularly interested in the canal 
scheme, not the projector or the engineer, but the 
business man who wishes to create more business, 
and at the same time to help to extend the power of 
the Republic. Mr. Sheldon has written a readable 
anda useful book, which McClurg and Co. have 
published in an attractive manner, and no doubt a 
wide circle of American readers are better informed 
as to the actual facts and future possibilities of the 
country through which the canal will pass, than 
they could have been without Mr. Sheldon’s aid. 
The route recognised as the best is about 240 miles 
north and west of the Panama Canal line, the dis- 
tance from ocean to ocean being 170 miles. Along 
this line the unbroken chain of mountains that form 
a backbone to the northern and southern continents 
show an extraordinary depression, the summit level 
of the divide being only 153 ft. above the sea. 
Another advantage is that 45 ft. below the summit 
isa great lake, offering 92 miles of ready-made navi- 
gation and infinite storage capacity fortheship locks, 
while out of it runs the San Juan River, navigable 
from the Atlantic for a long distance ; indeed, it is 
asserted by the canal company—for there is a 
Nicaragua Canal Company—that in some rainy 
seasons, a steamer of 600 tons can sail from the 
Atlantic into the lake, and to within 17 miles of 
the Pacific. Mr. Sheldon does not indorse this 
statement ; he was not travelling during the rainy 
season. Beyond the divide above the lake is a 
distance of 17 miles. The early Spanish explorers 
appreciated the advantages, and realised the 
facilities of this transcontinental passage, but the 
route has little or no history till the discovery 
of gold in California, which, like the present Klon- 
dike fever, urged thousands to their death on the 
deserts and prairies of a then unknown continent, 
or to the hardships of a 14,000-mile voyage. Com- 
modore Vanderbilt characteristically realised the 
value of the Nicaragua route, and he obtained a 
concession for a canal. But the time has not come 
for that, nor the money, and crowds were waiting 








to get to California ; therefore he placed a line of 
steamers on the San Juan, another on the lake, 
and stage coaches from the divide to the Pacific. 
For some years this route was crowded, and from 
1852 to 1857 it was a successful high road ; then 
the Panama Railway was opened, and _ traffic 
diverted. In 1887, under concessions from Nica- 
rague and Costa Rica, an American company was 
started with a capital of 200,000,000 dols., which 
has not been called up. Still the company spent 
nearly a million sterling in surveys, piers, and 
other work, but its somewhat stagnant life was 
cut short in 1893 by the hands of a receiver, 
and since then nothing has been done, except 
to urge the Government to undertake the work, 
and to still further elaborate a scheme that 
has received careful consideration through many 
years. To quote Mr. Sheldon, ‘‘as at present 
projected, the canal is to have its Pacific en- 
trance at a good site for a harbour on that coast 
called Brito, then cross the low ridge in the great 
continental divide above spoken of, this section 
then ending in Lake Nicaragua. The bed of the 
lake then has to be excavated, and a channel cut 
through submerged rock out to deep water. Vessels 
are then to sail across the lake 564 miles to its out- 
let at San Carlos. Then they are to go down the 
San Juan River 644 miles to Ochoa. Comparatively 
a small amount of dredging will be required to 
deepen this river. Two low hills have been found 
on the opposite sides of the river, near Ochoa, and 
it is proposed to build at this natural site a 
dam 1200 ft. long and 70 ft. high. The dam 
will make the river for 64} miles down to 
this point level with the lake. Vessels entering 
the lake from the Pacific can sail 564 miles across 
the lake, 64} miles further along the San Juan to 
Ochoa, in all 121 miles on the same level, and 
without passing any locks. On the Pacific side of 
the lake it is 145 miles from the lake to the first 
lock. From Ochoa it is 15} miles to the first lock 
on the Atlantic side, so that the summit level of 
the canal will be about 151 miles. There are to be 
only six locks, three on the Pacific, and three on 
the Atlantic side. Below Ochoa the San Juan River 
is shallow, with shifting sand bars all the way to 
the Atlantic. ... The chief obstacle to this in- 
dependent channel from Ochoa to the Atlantic is a 
range of hills requiring a cut 80 ft. wide, 141 ft. 
deep, and nearly three miles long.” Of the three 
locks on the Atlantic side, the first has a fall of 
45 ft.; the second, 31 ft.; and the third, 30 ft., 
which brings the canal to sea level, 9} miles short 
of Greytown, where the range of tide is only 9 in. 
At Brito, on the Pacific, it is about 8 ft. The rise 
from Brito to the summit or lake level is 110 ft., 
surmounted by three locks. 

We have no space to follow Mr. Sheldon through 
the story of his interesting journey ; it isa story 
well told, and the influence of which will be strong 
in the United States, while the book may be read 
with much interest and pleasure in this country. 
We must also congratulate Mr. Sheldon on the 
excellent and readable manner in -which he has 
summarised information about the other great 
canals of the world—Suez, North Sea and Baltic, 
Manchester, and Chicago. 





The Glasgow District Subway: A Record of its Construc- 
tion, Equipment, and Mode of Working. By AnD. 
Home Morton, Stud. Inst. C.E., 95, Bath-street, 
Glasgow. 

The author, a son of the consulting mechanical 

engineer of the line, gives in his work a compre- 

hensive and lucid description of this subway, with all 
its novelties in design and construction. Since he 
was engaged in the works almost from their incep- 
tion, the author had full opportunity for observa- 
tion, and the book shows that he has made liberal 
use of it. In the first place almost every style of 
tunnel driving was adopted in the 6} miles of line ; 
and each is described and illustrated. The ques- 
tion of the system of traction is discussed, and it is 
pointed out that since electricity as a tractive 
power depends on adhesion, very heavy plant would 
have been required in view of the steep gra- 
dients where the line dips to get under the 
river. The electric locomotives would have been 

15 tons in weight, and the cars correspondingly 

heavy, necessitating a heavy track. e cable 

haulage for these and other reasons commended 
itself—we are told that the engineers did not waver 
at any time in their opinion in favour of a cable 





line. The line works most satisfactorily. The 
trains are only, on an average, some 15 seconds at 


the stations, and almost immediately on starting 
attain a speed of 12 miles an hour, an important 
consideration, when it is recalled that the stations 
are only half a mile apart. The financial results 
we understand are favourable, but no report is yet 
due on the subject. We have so fully illustrated 
and described the line in vols. lxii. and Ixiii., that 
it is scarcely necessary to follow Mr. Morton 
through his interesting description. There is a 
series of 25 plates, each having a beautifully printed 
process block, and these illustrate the systems of 
tunnelling, the power station, and the car sheds. 
We may add that the book is printed on fine paper, 
and forms an instructive and attractive souvenir of 
what the author calls the ‘‘ World’s First Under- 
ground Passenger Cable Railway.” 


BOOKS RECEIVED. 

A Bibliography of Arts, Trades, and Sports, being the 
Sections relating to those Subjects in the Best Books and 
the “‘ Reader’s Guide.” By WititamM Swan SonNEN- 

London; Swan, Sonnenschein, and Co., 
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THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

THE preparatory work of a great International 
Exhibition like that which is to be held in Paris 
in less than three years, is as interesting as its ulti- 
mate installation. Not the least considerable of 
these preparation works are the numerous buildings 
of all kinds in which exhibits will be placed; the 
extensive works which have to be carried out to 
facilitate the convenience and circulation of visitors ; 
and the complicated organisation necessary for the 
transport and handling of exhibitors’ goods and 
cases. Progress has sufficiently far advanced to 
enable us to take some note of the first-named pre- 
parations. The various works of demolition are 
being actively pursued, amongst them especially 
the central dome in the Champs de Mars, of which 
the steel framework is being removed girder by 
girder by means of a timber staging about 300 ft. 
in height, erected inside the building. This staging 
has been constructed with a clear internal space to 
facilitate the lowering of heavy weights, one of 
which is the gigantic statue of repoussé zinc which 
stood on the summit of the dome, and the weight 
of which is about 9 tons. The removal of the 
Palais de l’Industrie is also rapidly progressing. 

The new constructive works are advancing, 
although at present they are chiefly limited to foun- 
dations of the new palaces; at the same time the 
architects of the two Fine Arts Buildings, notices 
of which have already appeared in ENGINEERING, 
are constructing plaster models of them, one- 
hundredth full size. By means of these models it 
will be possible to form an exact idea of the archi- 
tectural effects and decorating details, and to in- 
troduce any changes or modifications before the 
buildings are actually constructed. It is considered 
that the expense thus incurred will effect consider- 
able economy in the end, and that the definite re- 
sult must be more satisfactory. The models are 
well advanced towards completion, and the contract 
for the main facade of the principal palace has 
been let ; it is a heavy undertaking and will cost at 
least a million and a half francs. One of the most 
interesting features at the ——— time is the pre- 
paratory work for the new bridge over the Seine— 
the Pont Alexandre III. Already the quays on 
each side of the river are opened up and excava- 
tions for the abutments are in progress ; the enclo- 
sure of sheet piling on the right bank, within which 
the foundation caisson will be placed, is almost 
completed. As will be seen from the engraving, 
on page 222, that was kindly placed at our dis- 
posal by Mr. Alby, the engineer in charge of the 
works, the erection of the caisson is well advanced, 
and the engraving gives a good idea of its general 
arrangement ; in a short time we propose to pub- 
lish detailed drawings of its construction and the 
method of building the foundations by compressed 
air ; these foundations will be actively pushed for- 
ward as soon as the air conduits are laid, and it is 
an interesting detail that the supply will be fur- 
nished from one of the mains of the Paris Com- 
pressed Air Company. As for the superstructure 
of the bridge the designs are now completed and the 
whole work will be offered for contract in the course 
of the present month. We have already described 
in general terms the leading features of this bridge, 
and although we shall have occasion to return to 
the subject in the future, we may here give some 





of the leading particulars, assisted by the illustra- 











220 





ENGINEERING. 


[Auc. 20, 1897. 








tions on page 221 that have been kindly furnished | periods of great cold or intense heat, while later on, 


us by Mr. Alby. 
The clear length of the main span between the 


| when it is necessary to remove the buildings, the 


| work can be completed with great expedition. Of 


hinged bearings will be 107.50 metres (352 ft. 8 in.);a more important character than these temporary 
and 109.06 metres (357 ft. 10 in.) between the abut- | offices are the structures intended for the various 
ments, the rise in the centre being 6.28 metres | bureaux of Administration, Executive, and Archi- 


(20 ft. 7.24 in.) This is a considerable variation 
from the first design, which did not allow so much 
headway in the centre; but it was found that the 
dimensions originally proposed did not provide 
sufficient clear headway for the passage of boats 
during the period of high floods. In order to 
obtain this, the depth of the arches has been 
reduced and the construction of the platform 
modified ; the depth of the arched girders in the 
centre is now only .95 metres (57.40 in.), and 
this reduction has involved much interesting engi- 
neering design. It may be mentioned that the 
girders of the Pont Mirabeau, which we have 
already described and illustrated, and the con- 
struction of which is somewhat similar to that of the 
Pont Alexandre III, have a depth of 1.07 metre 
(42.13 in.) It will be remembered that there is 
a considerable resemblance in the design of these 
two bridges, though they have very marked differ- 
ences in certain details; in the Mirabeau Bridge 
the abutments are of very small dimensions, 
an arrangement rendered possible by throwing 
nearly the whole weight of the superstructure on 
the pier and placing vertical strains only on the 
abutments, that is to say, the vertical strains due 
to traftic and changes of temperature. In the 
Alexander III. Bridge, on the other hand, there 
will be no river pier, and the abutments will have 
to act like those of an ordinary arch, in which 
the horizontal strains will be _ considerable, 
on account of the extreme flatness of the arch. 
Figs. 2 to 11, page 221, give a general idea of the 
construction of the arched ribs; they will be 15 
in number and spaced at intervals of 2.857 
metres (9 ft. 4.48 in.) from centre to centre ; 
as will be seen from Fig. 5, the ribs are nor- 
mally of an I section. For the purposes of ap- 
pearance a different section is adopted for the 
facia girders on each side of the bridge, as will be 
seen in Fig. 9. A three-hinged arch system of 
construction was decided on, because with the slight 
rise, which was unavoidable, it was absolutely ne- 
cessary that the ribs should have to resist only 
very slight bending strains in the centre. The 
hinged central joint is attached to the end of each 
rib by bolts, no riveting being employed, both to 
avoid reducing the strength of the ribs and to 
facilitate their erection, which will be effected by 
means of staging and travelling cranes so arranged 
as not to interfere with navigation; the ribs will be 
made of cast steel, and the rest of the superstruc- 
ture of rolled steel. In order to provide for the 
great stress of traftic during the period of the Ex- 
hibition, it was necessary to make the new bridge 
of exceptional width ; the distance between the 
parapet walls will be 40 metres (141 ft. 3 in.) 
divided into a roadway 20 metres (65 ft. 7 in.) 
wide and two sidewalks each of 10 metres (32 ft. 
10 in.) in width. The platform will rest on vertical 
standards supported by the ribs and placed 3.625 
metres (11 ft. 10.71 in.) apart ; these standards will 
be braced horizontally and vertically ; near the 
centre of the span where the platform comes in con- 
tact with the ribs, the bracing will be replaced by 
plates which will provide for the central movement 
of the arched ribs. ‘Che roadway will be formed of 
wood pavement resting on béton, and, to provide 
against the effects of expansion and contraction, an 
arrangement of springs similar to that used for the 
Pont Mirabeau will be adopted. The sidewalks will 
be formed of plates covered with bitumen, and they 
will be carried by a framing supported by the vertical 
standards before referred to. The parapets of the 
bridge will be of cast iron, and of an extremely 
elaborate and decorative design. We shall return 
again before long to this very interesting structure, 
and in the meantime we have to express our obliga- 
tions to the engineer-in-chief, Mr. Résal, and the 
resident engineer, Mr. Alby. 

As we said above, the constructive works con- 
nected with the 1900 Exhibition are of great interest 
and almost of infinite variety. Even the very 
temporary buildings forming the engineers’ offices 
connected with the Alexandra Bridge, possess some 
features of interest ; they are of iron, the frame- 
work being covered by stamped plates of such a 
form that when put in place a continuous air space 
is provided between the inner and outer walls. 
This arrangement has already proved effective in 





tecture, preparations for which are now being made 
on the bank of the Seine, between the Champs de 
Mars and the Esplanade des Invalides. Some old 


consistence, and is absolutely unsuitable for 
foundations; at a relatively considerable depth, 
however, a solid stratum exists. In order to 
adapt the ground a new and very interesting 
system has been adopted — the invention of a 
well-known French engineer, Mr. Louis Dulac. 
Some time since this engineer, wishing to erect 
a factory very cheaply, purchased land made up 
entirely to a depth of about 16 metres of rough 























structures without any actual use, and of which 
|many are to be found in Paris, are to serve for 
— oftices ; they are the buildings known as 
the ecuries de ]’Alma, the sumptuously fitted up 
range of stables which at one time accommodated 
| the horses of the Emperor Napoleon III. While 
| part of these stables are being transformed into 
| offices, it is also necessary to construct new build- 
| ings in the courtyards. A difficulty, however, was 
| found in carrying out this work ; the banks of the 
| Seine are formed of stone and earth filling, resting 
on fine sand, easily washed out during periods of 
| floods. Just where the new office buildings have 
'to be erected, this sand is particularly without 








Dutac’s Prune ENGINE. 


filling of all kinds quite unsuitable for foundations. 
Mr. Dulac, however, resolved to erectsome very heavy 
structures, 3000 square metres in area, with walls 12 
metres in height and a chimney 30 metres high. 
He accordingly devised a very simple and inexpen- 
sive means of compressing this loose soil and making 
it suitable to carry the heavy weights just referred 
to, by means of the device illustrated above. 
The system consists in forming holes in the ground 
by means of a species of pile-driver, the falling 
weight of which is of the special form shown in the 
illustration ; and afterwards of filling these holes 
with hard material of small dimensions, the agglo- 
meration of which in successive beds provides an 
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ground which previously would not carry one-tenth 
that amount. He afterwards erected a building 
weighing about 8 tons per square foot upon land 
where the first fall of the boring rake had thrown 
up a jet of semi-liquid mud to a height of about 
30 ft. 

The foundations of the new administrative build- 
ings for the Exhibition are the latest executed on 
this plan. There is little else of interest in the 
structures, which are formed with steel frames, 
arranged to support slabs of plaster in which are 
embedded strips of expanded metal or its equiva- | 
lent ; the foundations, however, are of considerable | 
interest, and form one of the many novelties in 
construction which will be conspicuous at the Exhi- | 
bition of 1900. It may be mentioned that the| 
ultimate strength of the columns is about 20 tons | 
per square foot, and that infiltration of water has 
been prevented by ramming the holes with broken | 
stone set in hydraulic lime. 





THE HARTFORD MEETING OF THE 
AMERICAN SOCIETY OF MECHANI- 


CAL ENGINEERS. 
(By AN AMERIC:.N CORRESPONDENT.) 
WHEN your occasional correspondent caught the 





i Hi 





fi 


beautiful Soldiers’ Gate, a monument to the fallen 
heroes of the Civil War in Connecticut regiments ; 
the Capitol building of white marble, and the 
Soldiers’ Gate of red sandstone. 

Just outside the business portion of the city lie 
the beautiful buildings of Trinity College, of which 
it might be remarked, as Daniel Webster once said 
of Dartmouth, ‘‘ Truly, it is a little college, but 
there are those that love it.” It is not, as in many 
quarters supposed, distinctively a training school 
for the Christian ministry ; but an institution of 
liberal and progressive spirit, whose alumni have 
attained not merely to churchly eminence, but also 
to distinction in professional and scientific circles. 
In 1882, it is pleasant to remember, Trinity enter- 
tained the party sent out by the German Govern- 
ment for the observation of the transit of Venus. 

It was in Hartford that Mark Twain (Samuel L. 
Clemens) wrote ‘‘ Huckleberry Finn,” which your 
William Morris thought one of the greatest books 
ever written. Hartford has also been the dwelling 
place of two other famous litteratewrs, Charles 
Dudley Warner and Harriet Beecher Stowe, the 
authoress of ‘‘ Uncle Tom’s Cabin.” On Hartford’s 
wide reputation as an insurance centre it is not 
necessary to dwell; but it is as a representative 
centre of the highest excellence in mechanical 
manufacturing that this city of 60,000 odd people 


mantle flung to him by your customary and gifted | claimed the attention of the Society of Mechanical 


writer as he stepped aboard the steamer to cross 
the Atlantic ferry, it seemed a simple thing to 
describe a meeting of which there had been 34 
preceding ones in kind. Your regular correspon- 
dent, however, has always shown such a delicate 
discernment of the real issues at such meetings, 
and has been so felicitous i his touches of men, 


manners and things, that all the present writer can | 


hope to do is to accentuate by contrast the excell- 
ences of the descriptions of preceding meetings. 
There is no lovelier city than Hartford at the end 
of May. Even the prevalence of the periodical 
desire of the Board of Public Works to rip up the 
streets and insert sewers of unusual proportions, 
could not destroy the beauty of the streets, though 
it did hinder free traftic about them. The two 
features which most impress the visitor, from an 
architectural standpoint, are the State Capitol, 
built at a cost within the original estimates—to the 
credit of the State Legislature be it said—and the 


Engineers. The Colt’s firearms plant, the bicycle 
works of the Pope Manufacturing Company, with 
| its associated tube works, and the Hartford rubber 
|tyre works, the great Pratt and Whitney tool 
| works, and the Billings and Spencer drop-forging 
| plant, give to this political capital of the State a 
| high distinction in mechanical arts. 

There are at present four large technical societies 
and several smaller ones which hold migratory 
meetings in the United States. Any one who 
has served on a local committee for the enter- 
tainment of these societies will tell of the amount 
of care, time, and money consumed in showing 
one of them the hospitalities of the city chosen 
for its meeting. The members themselves, while 
keenly enjoying such entertainment, appreciate 
the trouble to which their hosts are put, and the 
question has often been discussed as to how to 
visit a city, see the interesting engineering things 
which are there, be in good fellowship with the 























people of the place, and still avoid being a burden 
to entertainers. This Hartford meeting was an 
attempt on the part of the Mechanical Engineers 
to act with extreme independence in the matter, 
and it resulted in ignomenious failure. Lunches, 
excursions, receptions, civic hospitalities, and 
freedom of transportation in every direction by the 
electric lines centring in Hartford, besieged the 
visitors. They capitulated without the slightest 
resistance, and they did a justice to the various 
feeds and spreads which could only have been 
equalled by the ancient and Honourable Artillery 
of Boston. 

The opening session, Tuesday evening, May 25, 
was presided over by the chairman of the local 
entertainment committee, Charles E. Billings, 
who reminded the Society that 16 years ago the 
Society had met in Hartford with a membership of 
less than 400 ; to-day it convened with a member- 
ship of over 1700, representing nearly every State 
in the Union, and many foreign countries. He 
introduced the Hon. Miles B. Preston, Mayor of 
the city, who proceeded to corral the Society 
within the limits of the city’s hospitality by such 
sentences as these: ‘‘I have in mind to-night that 
the true felicity of a welcome is attained in its 
highest significance when it is so cordial, so persua- 
sive, and complete that the guest is led to enter at 
once into unconstrained enjoyment of fellowship 
with the host. The latchstrings of our houses are 
out to you, and in behalf of my associates of the 
city government, I extend to you the freedom of our 
city and assurances of their distinguished considera- 
tion, and wishes that your meeting may be profit- 
able, your visit pleasant, and, when ended, that you 
may take with you agreeable memories of Hartford.” 
In response, President Worcester R. Warner, who 
is the head of the celebrated firm of Warner and 
Swasey, Cleveland, Ohio, best known as the builders 
of great telescopes, paid a tribute to the power for 
financial good which Hartford had been to the 
western country through her furnishing of capital 
for industrial enterprise ; and then said: ‘‘ But as 
mechanical engineers we know you for your high 
types of mechanical production. ... While we 
are here we intend to steal all we can in ideas such 
as may be profitable to us. We wanted to come 
to Hartford because, as the lady once described 
Boston, it is a ‘state of mind ;’ and it is this par- 
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ticular thing the Mechanical Engineers are looking 

President Warner had formerly been connected 
with the Pratt and Whitney Company, of Hartford, 
which he left in 1880 to go to Cleveland. Their 
construction of the mounting of the 26-in. equa- 
torial at Washington, the 36-in. telescope of the 
Lick Observatory in California, and more recently 
of the 41}-in. equatorial for the Texas Observatory 
of the University of Chicago, has given to himself 
and his partner, Ambrose Swasey, a high distinc- 
tion as scientific mechanical engineers. The cere- 
monies of the first day closed with a reception to 
the visiting engineers, their ladies, and invited 
guests. 


FACE | INCH WIDE. 





Diagram showing relation between pressure at tooth 
point, stress in outer fibre, and pitch of a gear 
tooth. Figures in diagram above “rack” indicate 
fibre stress—those below, diameter of gear. 
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Diagram showing relation between pressure at tooth 
point, stress in outer fibre, and pitch of a gear 
tooth. Figures in diagram above ‘‘rack” indicate 
fibre stress—those below, diameter of gear. 


The following morning, May 26, Mr. Gus. C. Hen- 
hing, presented the question of the society’s tak- 
ing steps to co-operate with Continental societies in 








es matter of securing uniform and standard speci- 
cations for materials used in mechanical engineer- 


ing. Mr. Henning explained that the question, 
and the connection with it, had had their origin in 
the following manner : 

‘** At the Zurich conference on unification of test- 
ing materials in 1895, a paper ‘The Desirability 
of Establishing Uniform Specifications and Methods 
of Inspection of Metals’ was presented by Mr. E. 
Schroedter (secretary of the Verein der Ingenieuren 
and LHisenhuettenleute), and the concluding re- 
commendations were upon motion referred to the 
council for consideration and action. In accord- 
ance therewith the council, at a meeting held in 
Vienna last year, decided to take up the matter, 
and appointed a committee to take action on the 
subject. In February, 1897, I received a letter 
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Diagram showing relation between pressure at tooth 
point, stress in outer fibre, and pitch of a gear 
tooth. Figures in diagram above ‘‘rack” indicate 
tibre stress—those below, diameter of gear. 
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@ue) NUMBER OF TEETH IN GEAR. 


Diagram showing the pressure at the point of a single 
tooth in a gear of 4 diametral (=6.28 in: circular) 
pitch and 1in. face, which will. produce a fibre 
stress of 6000 lb. per square inch in the material of 
the gear. 


from the well-known and famous engineer of Le 
Creusot, Mr. J. Barba, advising me that he, as vice- 
president of such committee, asked me to name 
members of a sub-committee to be formed in the 
United States to take up the subject conjointly 
with the European committees, and requested that 
I act on said committee.” 

Mr. Henning further explained that the object 
is to ‘define classes of material which are to 
answer certain purposes. If boiler material is 
asked for, every manufacturer would understand 
that, under the standard specification, a certain 
kind of material is required. A certain other kind 
of material will be fit for other purposes, and so on. 


have to be produced, and the mills will have less 
trouble in filling specifications ; because if the 
material does not fill one it will fill another, unless 
the material is of such a quality that it fills none, 
and is only fit for rernelting. They would lessen 
the work of the manufacturer by simplifying the 
varieties and kinds, without introducing difficulties 
and the possibility of discussion as to what is and 
what is not proper material to be used ; and as the 
specifications are also to provide for methods of 
inspection; they will avoid a great deal of discus- 
sion which is now going on under almost every con- 
tract, because it will be so well known what the 
inspector’s duties, rights, and privileges are, and 








It will thereby lessen the kinds of material which 





what will be sufficient to fillthe specifications, both 
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Diagram showing relation between pressure at tooth 
point, stress in outer fibre, and pitch of a gear 
tooth. Figures in diagram above “rack” indicate 
tibre stress—those below, diameter of gear. 


in regard to material and the methods by which 
those qualities shall be determined.” 

The matter was referred to the council, with in- 
structions to bring it before the Society in printed 
form, to be acted upon at the December meeting. 


GeEAR TEETH. 


The first regular paper of the meeting, entitled 
‘*Diagrams for the Relative Strength of Gear 
Teeth,” by Professor Forrest R. Jones, of the 
University of Wisconsin, was read by Secretary 
Frederick R. Hutton, together with a discussion by 
Professor John H. Barr, of Cornell University. 
Professor Jones’ paper gave five diagrams for expe- 
diting the determination of the sizes and pitches of 
gears for withstanding pressure transmitted to them 
by intermeshing gears. 

In the discussion of the paper, Mr. H. H. Suplee 
said that, while the paper dealt with the relative 
strength of gear teeth, he thought it should not be 
overlooked that the question of wear entered very 
largely into a determination of the proper propor- 
tions. He believed it advisable to make the face 
wider than the teeth, so as to distribute the pres- 
sure and keep the wear within reasonable limits. 
One finds very often that carefully-proportioned 
gears go to pieces in actual service, and one must 
always consider the conditions under which the 
gears are to work. 

Mr. Oberlin Smith thought Mr. Suplee right in 
advocating long faces. The chief consideration, 
when the teeth are made long, and the wheel has a 
wide face, is to make the shaft strong enough and 
large enough in diameter, so that the pressure shall 
not be all on one corner, and the shaft thus spring 
out of alignment. 

At the suggestion of Mr. Kent, Mr. C. W. Hunt 
entered the discussion by saying that the present 
practice of his company was to have cast-iron gear 
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of comparatively small size running from 1 in. to 
3 in. pitch. The weight of the gear, beyond a 
certain point, adds to its wearing quality, but not 
to its strength. He quoted interestingly from his 
own experiences with gears of various sizes and 
with differing arrangements of teeth. A question 
from Mr. Kent brought out the fact that Mr. Hunt 
used involute teeth altogether when possible, and 
thought them decidedly the better. 

Mr. Oberlin Smith wanted to deny Mr. Hunt’s 
statement that making the gear wider does not 
make it stronger, assuming that the shaft does not 
spring. He agreed with Mr. Hunt that the short 
gear work should supplant the old-fashioned long 
tooth in so far as possible. 

Mr. Rockwood thought that in their discussion 
Mr. Smith and Mr. Hunt did not exactly meet on 
acommon ground. Mr. Hunt was talking of gears 
that ran with occasional pieces of coal dropping 
down between them; Mr. Smith, he supposed, 
was talking of gears that ran on presses. He 
thought there should be some distinction made 
between the advantages of heavy plain gear and 
machine-bolted gear as applied to work which is 
liable to oppose irresistible force to the movement 
of the gear, if the movement is at all regular, as in 
the case of power pumps for water works, or in the 
case of putting gear on a steam engine shaft where 
there is no flywheel. He cited cases from his own 
experience to prove the superiority of the cut gear 
over the machine moulded. 

Mr. Henning thought a word should be said in 
favour of cast gear, up to 48 in. in diameter, if 
they were made in the proper manner. There 
is a way of making cast gear so it will be nearly 
as good as the best cut gear, and it is a very 
simple way. Take a cut pattern, and mould it 
up in a material that will bake pretty hard, 
then leave the gear right in the mould, and put 
the whole flask and everything else in the one 
oven and bake it. The metal expands both ways, 
towards the centre and towards the exterior, if 
there is a core in the centre. Put the pattern in 
the air to cool ; the gear will be free and loose, and 
you can take it right out. This method (described 
further at some length by Mr. Henning) will give 
satisfactory results for both large and small gears. 

Ex-President Fritz said : ‘‘ Fifty odd years ago I 
could have told you something about making gear. 
We tried all kinds of curves, and all kinds of 
teeth, broad and narrow, cut, cast, and everything 
else ; and in those days the more wheels a man got 
into a rolling mill the greater engineer he was. 
But the result was that we all came finally to the 
old cider post ; nothing else would stand. But 50 
years ago last December I swore hostility to all 
gear wheels. I came to the conclusion that they 
were a source of trouble, and to-day I think I was 
right. 1 think if you will all go to work and try 
to avoid the gear, the more you avoid them the 
better you will be off. There are instances where 
it will be necessary to use them, but never use a 
gear wheel if you can avoid it. [ am opposed 
to long faces on wheels or anything else. I do not 
like them, but if I have to get the strength and 
have to do it without getting a long face, I make 
a staggered wheel, and you get double the strength 
then if the shaft is out of order, because you have 
two points to break instead of one.” 


STRENGTH OF Stray Bo rs. 

The next paper was by Mr. Francis J, Cole, of 
the Rogers Locomotive Works at Paterson, New 
Jersey. He gave at considerable length and with 
numerous illustrations, the results of tests upon 
the holding power of stay bolts, made by breaking 
the bolts in a testing machine under an imitation 
of the conditions which occur in practice. The 
more important conclusions reached by the writer 
are as follows: 

One of the most not ceable features shown in 
these tests is the comparatively slight decrease in 
holding power of any of the forms of crown stays 
until a temperature exceeding a black or dull red 
has been reached. The results of the tests would 
seem to support the statement that the average 
holding power of the usual form of stay bolt ata 
dull red or almost black heat would be decreased 
from its strength cold about 50 per cent., and at 
a bright red decreased to about one-fifth of its 
original strength, except in specimens 11, 12, 13, 
and 16, which are decreased to about one-fourth of 
their original strength. 

Grooving or cutting out the first thread under 
the head should be avoided. It not only weakens the 





bolt in its most vital point, but the possibility 
exists that some bolts are liable to be cut deeper 
than necessary by careless workmen. Moreover, 
it is unnecessary, as tighter work can be done by 
slightly countersinking the sheet. 

It is good practice to enlarge the end screwed in 
the crown sheet for lin. or 1} in. directly under 
the button head, making it slightly taper. For 
1-in. round crown stays a good proportion is to 





stand the strain, and tear out row by row until the 
whole crown is blown down. 

As crown sheets are usually higher in front than 
behind and arched in the centre in radial stay 
boilers, good practice indicates that a few crown 
stays (say 10 or 12) in the front and in the centre— 
the highest point—should be left without heads or 
nuts, and simply riveted over. In case of low 
water these would pull out and relieve the pressure 
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TRINITY COLLEGE, 


upset the lower end for 1.3, in. or 1,%; in. thread, 
leaving the upper end for1-in. thread. For 1}-in. 
round stays, lower end 1,8 in.; or 1,5, in. upper 
end, for 1}-in. thread. 

The argument often advanced, that it is safer in 
radial stay boilers to omit all heads or nuts on fire- 
box ends of crown stays and allow a few to pull 
through easily in case of low water so as to put out 
the fire and relieve the pressure, does not seem to 
hold good in practice, as the sudden letting go of a 
few bolts throws such an additional load on the 
adjacent ones, that they are frequently unable to 





Hartrorp, Conn. 


before the rest gave way. A prominent railroad 


having this in view, leaves every other crown stay 
riveted over without solid button head or nut. 

It is better to face the sheet with a cutter, 
allowing the solid finished metal surfaces to come 
together without twisting or bending the crown 
stay, than to use a copper washer or to bend the 
bolt under the head in attempting to tighten it up 
against a rough uneven surface. 


ADIABATICS OF SATURATED VAPOUR. 
The next paper, by Professor De Volson Wood, 
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|of Stevens Institute of Hoboken, was on ‘ Adia- 
batics.” In this paper he gave the mathematical 
| expression for a perfect gas, and as follows concern- 
ing the adiabatics of saturated vapour. 

Adiabatics of Satwrated Vapour.—Let F N be 
the curve of saturation, then A C = v, will repre- 
sent the volume of a pound of dry saturated vapour. 
Let A B be the xth part of a pound of the vapour, 
(1 — x) AC = BC being liquid, and E Be, be the 
adiabatic sought. Let state D be d7r higher in 
temperature than A, then 


pressure A D = ( 4 dr 
\d T 





Construct an indicator card, one side of which is 
the adiabatic E B, the two sides D E and A B 
isothermals of a liquid and its vapour, and A D 
the constant volume of the liquid, then, as before, 
heat absorbed along A D + along DE + along EB 

-along B A = area A DEB. 

Draw adiabatics A¢,, D?,, then along A D, heat 
wbsorbed = 9, A D2, = C dr; along A B, heat 
absorbed = %, A Bo, = x H, = the heat of vapo- 
risation ; 

along B E, zero; 
» DE, ®&DE¢,=cH- +d(eH,); 
hence we have 
Cdr+xH.+d(cxH.-)+0—2H. = ADEB, 
or 
T 


Cdr+d(cH,)= ADEB=2v.dp= 2H,” 
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“Cdr+rd (" 7) =0; 
T 


> C dr a d x H. (c) 
0% ee(t) ... 
Tntegrating 





~ Clog. 7 —~ tH. _ xHe ue: gel 
Ty) if T) 
which is a well-known equation of the adiabatic 
of liquid and its vapour mixed. 
Draw an isothermal, LN, one degree lower than 
that of A C; then will the horizontally shaded part 


Cdr 


AbaL be — and the obliquely shaded part 


A BML be eH, which terms appear in equa- 


T 
tion (c). 

The discussion which followed this brief com- 
munication was a beautiful example of the way in 
which a society whose members are fresh from 
practical life and forgetful of the accurate defini- 
tions of modern science, may hopelessly involve 
itself when questions concerning the nature of 
energy are sprung. 

Mr. Richmond arose, and with the assistance of 
the blackboard explained at length a method, in 
common use among the engineers of Europe, for 
obtaining the adiabatical equation in such a case as 
that of Professor Wood’s ‘‘engine in which the 
law of pressures and volumes of the working fluid 
are represented on a diagram of energy by a closed 
path,” in which it is desirable to\express in heat 
units the difference in amount between the heat 
absorbed and the heat emitted. Mr. Richmond 
emphasised the fact that by this method ‘‘abso- 
lutely no calculation” was required. It could ‘‘all 
be mastered by anybody with about an hour’s care- 
ful thought.” 

Mr. Kent wanted Mr. Richmond to indicate 
more plainly what were the abscissve in his dia- 
grams upon the board ; and he desired, further- 
more, to know whether these abscissze represented 
** entropy for work.” 

Mr. Richmond responded that he had tactfully 
omitted the word ‘‘ entropy” from his explana- 
tion because ‘‘ most people had a notion that en- 
tropy was some sort of a mystery.” He there- 
upon proceeded to elucidate the mystery. If we 
represent a quantity of heat by a rectangle, the 
absolute temperature being represented on one 
side, the other side will represent the ‘‘ entropy.” 
‘*Tt’s simply the name ‘entropy.’ One is tempe- 
rature, the other is entropy. The thing itself is so 
much simpler than the name that there is no 
trouble in understanding that if a rectangle repre- 
sents the heat, one side representing the heat, the 
other must represent the ratio.” 

Mr. Kent declared himself abundantly satisfied 
with Mr. Richmond’s explanation, and hoped Mr. 
Richmond would write it all out in a little treatise 
to be printed in the Transactions—omitting the 
calculus. 

Mr. Rockwood did not wish to appear frivolous, 
but thought Mr. Richmond would confer a favour 
on the world of steam engineers at large if he would 
inform the gentlemen present ‘‘ Why he uses adia- 
batics, what adiabatics are for, and what they ever 
will be for.” ‘*The prophetic eye,” he continued, 
‘may discern what use they can subserve ; but at 
present it is perfectly plain that no gas ever expands 
adiabatically, or ever will, steam least of all, and 
the deductions arising from the analysis of adia- 
batic curves are wholly inapplicable to any known 
case of a gas or heat engine.” Mr. Rockwood 
wanted to know what sort of a heat engine was 
going to be devised in the future to utilise all the 
mathematical theory evolved by distinguished 
writers in their investigation of the interesting adia- 
batic mystery. 

Mr. Kent desired to ask whether this system was 
identical with that of Macfarlane Gray. Mr. Rich- 
mond responded that it was, and that its use being 
almost universal in Europe, he failed to under- 
stand why it had not been adopted in this country. 

Mr. Kent knew why. It was because Mr. Rich- 
mond had not written the proposed treatise. ‘I 
heard Macfarlane Gray read his paper in 1889, and 
I do not think there were five men in the room that 
understood it. You were one of them, probably.” 

Mr. Richmond, ignoring the Delphic ambiguity 
of Mr. Kent's last sentence, proceeded again to 
enlarge upon the extreme simplicity and unmathe- 
matical nature of his method. 

Mr. Rockwood again incurred the risk of being 
deemed frivolous by asking Mr. Richmond to 








“‘dwell particularly upon the nature of heat and 
upon the nature of entropy, because therein he will 
do a great service for steam engineers.” 

Mr. Kent expressed the hope that Mr. Rich- 
mond would not say anything in his treatise about 
the nature of heat. Quoting the dictum of Max- 
well, ‘‘or somebody else”: ‘‘ What heat is we do 
not know,” he added impressively, ‘‘ We do not 
know, and we are not going toknow. There is no 
such thing as entropy.” 

Mr. Rockwood insisted, nevertheless, that Mr. 
Richmond should be allowed to write his treatise. 

Mr. Richmond declared Mr. Kent’s sententious 
utterances to be, in the present case, a mathe- 
matical fiction. It was not a mathematical fiction, 
but an elementary concession, ‘‘the moment you 
allowed that energy is a quantity of two dimensions 
and you know one. When you represent that, the 
other dimensions, whether it has a name or not, is 
a clear factor.” 

Mr. Kingsbury terminated the discussion by 
plaintively remarking that he has relied on the 
promise of the speaker that anyone could obtain a 
complete grasp of the subject in an hour or an 
hour and a half. He was of the opinion that if 
thermodynamic principles could be learned in an 
hour and a half, then calculus could be learned in 
about 25 minutes ; ‘‘and you will much better put 
your time on that, because it is useful for many 
things besides thermodynamics.” 


TRANSMISSION DyNAMOMETER. 


The next paper, by Dr. Frederick Bedell, of 
Cornell University, on ‘‘A New Form of Trans- 
mission Dynamometer,” described the construction 
of adynamometer by attaching a disc to the shaft 
furnishing the power, and a corresponding dis> to 
a shaft receiving power. In each of these discs 
curved radial slots were cut, and springs were so 
attached as a means of connection between the 
shaft ends, that when the power was applied these 
radial slots would cross, and at their intersection 
form a little spot of light which would be at a 
greater or less distance from the centre of the 
shaft as the tension of the springs increased or 
diminished. In rapid rotation this spot of light, 
or with slow rotation a number of spots formed 
by an increased number of radial slots, would 
appear as a circle of light with a radius varying as 
the strength of the springs and the torque between 
the two shafts. By measuring this radius on some 
scale, a dynamometer indication is obtained. The 
slits may be of such curvature that the scale indi- 
cations are indirect horse-power readings. The 
next paper was by Mr. Robert S. Hale, of the 
Steam Users’ Association, Boston, on ‘‘ Fuel Gas 
Analyses in Boiler Tests.” 


(To be continued.) 








THE STOCKHOLM EXHIBITION. 

Or late years the cry that exhibitions were 
being overdone has frequently been raised, and 
some of the most advertised and most ambitious 
exhibitions have either been doubtful successes or 
distinct failures, financially at all events. It 
must under these circumstances be a matter of 
special satisfaction to the men who have brought 
about and are concerned in the Stockholm Ex- 
hibition, that it, so far at least, must be written 
down a distinct success. It is, in many re- 
spects, original; it is both charmingly arranged 
and thoroughly representative ; there is a delightful 
absence of humbug, and judging from the results so 
far attained, the financial aspect of the affair is quite 
satisfactory. There are two things which combine 
in favourof this Exhibition—thesplendid site, where 
sea and rocks and trees each lend a charm, and the 
determination of nearly all the exhibitors to look 
upon the undertaking as a national one, upon which 
neither labour nor outlay should be begrudged. 
ENGINEERING has on previous occasions given a 
number of particulars about some of the main 
buildings ; suffice it to say, that the site is divided 
in two separate parts by a public road, over which 
several picturesque bridges have be erected. On the 
right hand coming down the road from the city are 
the Machinery Hall, Fine Arts Building, the Army 
and Navy and a number of private pavilions, whilst 
on the left—the larger portion—are the large Indus- 
trial Hall and the bulk of separate Exhibition 
buildings, private or otherwise. The access to the 
Exhibition is most convenient ; there is an excellent, 
almost continuous, tramway service, with open cars, 








which bring visitors from the centre of the 
town to the main entrance in less than ten 
minutes, and then there are numbers of small 
steamers plying between the Exhibition and 
various parts of the town. We publish some 
illustrations showing exterior and interior of the 
large Industrial Hall (page 225); the latter show- 
ing the exhibits of Messrs. J. and G. C. Bolin- 
der, to which reference will be made later on; the 
building of the Northern Museum, containing 
the Sléyd section, &c.; the Fishery Hall, the Ma. 
chinery Hall, and pavilion of the Stora Koppar- 
berg Company. The large Industrial Hall is a 
very striking structure, built of wood, and claim- 
ing, we understand, to have the largest wooden 
dome ever constructed. Of the four minarets, 
two contain elevators, and two, staircases leading 
up to the platform, from which there is a mag- 
nificent view. It, with most of the other build- 
ings, is painted in very light colours, matched 
with much taste, and its interior contains much in 
the way of good architectural ornamentation, all 
in painted and carved wood. The Machinery Hall 
is likewise painted in light colours, and the adjoin- 
ing Fine Arts Hall, very peculiar but attractive, 
is absolutely white. -Dotted all over the site is a 
very large number of large and small buildings, 
mostly all possessed of some characteristic beauty, 
and the interior arrangements of some of the larger 
buildings, the Forestry Hall and the Biological Hall, 
for instance, are very elaborate and complete. 

The generation of the power used in the Ma- 
chinery Hall and elsewhere, is distinctly novel ; 
at the same time it should effectually answer the 
many questions which have been put as to the real 
and practical value of the engine—-if one may call 
it so—-employed. The power station in question is 
a separate building of comparatively modest di- 
mensions, situated in the neighbourhood of the 
Machinery Hall; it contains a number of De 
Laval’s steam turbines with boilers, and is certainly 
one of the attractions of the Exhibition. The 
aggregate power of the installation is 500 horse- 
power, there being four 100 horse - power 
turbine dynamos and two of 50 horse - power, 
each turbine having its own automatic boiler. 
These boilers are not the least interesting feature 
of this very neat installation; that the usual 
working pressure for boilers would be far exceeded 
was only what one might expect, considering the 
appliance upon which the steam was to work ; but 
De Leval, who had never been afraid of high 
pressure or high speed, uses 115 atmospheres, 
or even more, the boilers having actually been 
worked with 200 atmospheres. It is expected that 
good economical results as to consumption of steam 
and coal will be obtained, and reliable figures in this 
connection will, no doubt, be forthcoming later 
in the summer. The boilers require very little 
looking after. Twice a day the tubes, which feed 
coal into the firebox, must be filled, and the water 
feed and steam pressure, are regulated automati- 
cally according to the consumption of steam. The 
ashes from the fireboxes, where the draught is 
automatically regulated, falls by means of rotary 
bars into a receptacle underneath the floor, and as 
the feeding of coal into the fireboxes is done from 
an elevated platform through tubes, the boiler-house 
itself is unusually clean. The boilers are vertical, 
and consist of one single tube, twisted in several 
spirals, the diameter of the tube being only small ; 
there is no chamber for water, as the latter 1s 
transformed into steam directly it enters the boiler, 
and the feeding of the water into the boiler is pro- 
portionate to the required consumption of steam. 
In spite of the high steam pressure, these boilers 
are claimed to be less liable to explosion than ordi- 
nary boilers. The turbines are direct coupled to 
their several dynamos, which are of, respec- 
tively, 66,000 and 33,000 volts. The turbines 
have surface condensers, and the water is pumped 
up by means of a centrifugal pump, which is six- 
fold, so as to distribute the pressure and make 
the working more regular, the feeding being regu- 
lated by means of a float in the condenser; the 
greater the consumption of steam the more water 18 
fed into the condenser, while the float allows the feed- 
ing pump to force correspondingly more water into 
the boiler. With a steam pressure something like 
the one mentioned, the 100 horse-power turbine 
would make some 13,000 revolutions, and its dy- 
namo 1050. In addition to the principal and self- 
contained power station, there is another important 
installation of the De Laval steam turbine in the 
Machinery Hall ; this latter comprises a 100 horse- 
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power steam turbine, direct-coupled, with a 66,000- 
yolt dynamo, and two more 100 horse-power steam 
turbines, each direct-coupled, with a 66,000-volt 
alternator, a 50 horse-power steam turbine, direct- 
coupled, with a 33,000-volt alternator, a 5 horse- 
power steam turbine, direct-coupled, with a 32,000- 
yolt dynamo, and two 10 horse-power steam tur- 
pines, direct-coupled, with two centrifugal pumps. 
There are also steam turbines shown in connection 
with the Brewery Exhibition and the Separator 
Working Dairy. The steam engine proper is repre- 
sented by a 100 horse-power horizontal compound 
from Munktell’s well-known establishment. The 
same firm has also contributed a boiler to the 
boiler-house for the Machinery Hall power station, 
but the bulk of the boilers hail from the Vulcan 
Engineering Company in Norrkéjung. The boilers 
are of various constructions, including marine 
boilers, and of all sizes varying from 2 to 80 
nominal horse-power. The Munktell engine, for 
which the same firm’s boiler is installed, works 
the dynamo used for lighting purposes. 

In the neighbourhood of the steam turbine power 
station are several pavilions erected by leading 
firms in the Swedish steel industry, most of which 
are attractive, either by architectural beauty or 
quaintness. In the first respect that of the Stora 
Kopparsbergs Bergslags Aktiebolag is noticeable, 
and we give an illustration of this pavilion on 
page 232; it not only contains a great variety of 
high-class exhibits, but the whole arrangement is 
both comprehensive and decorative. The com- 
pany is a thoroughly representative Swedish 
concern, its manufacture of copper dating from 
about the year 1225, that of gold and silver from 
the year 1790, that of iron and steel from 1735, and 
its timber industry from 1689. The Stora Kop- 
parbergs Company is not only the oldest com- 
pany in Sweden, but it also claims to be pro- 
bably the oldest industrial corporation in the 
world. The oldest document in connection with 
the company dates from 1288, and has reference 
toan exchange effected by the Bishop of Vesteras 
of one-eighth of the Stora Kopparberg for some 
farmsteads ; the privileges of the company were, 
however, collectively confirmed by King Magnus 
on February 24, in the year 1347, the documents in 
question being still.in the possession of the com- 
pany, and the year 1347 is generally looked upon as 
that from which dates the company’s organisation, 
or more correctly re-organisation. The company 
was, in the sixteenth and seventeenth century, the 
largest copper producer in the world, the maximum 
output being 3067 tons in the year 1650. The com- 
pany’s forests, mines, iron and copper works, and 
other installations were, on January 1, 1896, valued 
at 30,707,158 kr., or about 1,700,000/. ; the company 
has contributed largely to the building of numerous 
railways, to the development of steamer traftic on 
various lakes, to the canalising of different water- 
ways, &c. It has some 10 steamers and 200 
sloops of its own, and the railways on the com- 
pany’s own land, and between its different 
works, have an aggregate length of 47 miles. The 
company’s iron works (Domnarfolt) have available 
water power of 5000 horse-power through the 
medium of 23 turbines, of which nine are in- 
stalled in connection with a tunnel, blasted through 
the solid rock, of 1000 ft. length, and a diameter at 
the beginning of some 24 ft. The transmission of 
power is effected in many different ways by means 
of compressed air, hydraulic appliances, belting, 
electricity, &e, the latter method being exten- 
sively used, there being 49 electric motors with 
an aggregate of 900 horse-power. The production 
of charcoal amounts to 120,000 cubic metres 
annually, The iron and steel works comprise 
five 55 ft. blast-furnaces, besides various hearths, 
&c. The Bessemer works have two 6-ton con- 
verters for the acid process and three 5-ton con- 
verters with basic lining, with two powerful 
blowers. The turning mechanisms and the cranes 
are worked by hydraulic power. The Thomas- 
Gilchrist-Bessemer method, which has been in use 
Some six years, produces iron of the finest quality, 
the material used being charcoal pig iron from 
ore free from sulphur. The annual production 
of the Domnarfolt Bessemer works amounts to 
30-35,000 tons of ingots, 7000 tons Thomas phos- 
phate, and 1000 tons converter slag, used as man- 
ganese ore. The Martin works comprise four 15-ton 


Martin furnaces, two with acid and two with basic | 
heating tube should not endanger the safety of the 
The annual production is | boat. 


linings ;, a good-sized steel foundry is connected 
with this department. 
30,000 tons of ingots and castings. The rolling mill 








comprises an ingot rolling mill for 1-ton ingots, rail, 
&c., rolling mill, continuous wire rolling mill, two 
medium mills, ‘‘ fine” rolling mill, three universal 
rolling mills, and rolling mills for heavy and thin 
plates. The bulk of the appliances are worked by 
electricity, and the annual output is about 45,000tons 
of rolled iron and steel of all kinds. In addition to 
the above there are large engineering works, with 
foundry, tool, and tool steel works, nail and bolt 
factory, &c. The copper works comprise copper 
extraction works, gold and silver works, vitriol and 
sulphur works, &c. Water power is used. The 
aggregate value of the produce of the copper works 
during the existence of this ancient concern is esti- 
mated at 1,018,000,000kr., or some56,500,000/. The 
company’s timber department had, during 1896, a 
production of 57,369 standards sawn and planed 
timber, and 5450 tons wood pulp. A portion 
of the sawdust is used for the production of 
charcoal, which, during 1896, a mounted to 538,552 
hectolitres. Works are already in hand for the 
erection of a large paper mill. By means of tur- 
bines 15,000 horse-power will be made available 
from the Kvarnsved waterfall. The company em- 
ploys regularly some 100 officials and 4500 men. 
The arrangements for the men and their children 
are excellent in almost every respect ; from the age 
of 55 to 60 years, after 15 years’ service in the com- 
pany’s employ, the men receive pensions, to which 
they do not contribute themselves. 

The exhibits of the Stera Kopparbergs Company 
are admirably arranged, and are divided in various 
sections according to their state of finished manu- 
facture, in addition to which the quality of the 
material, &c., is demonstrated. Iron ore from 
various mines and intended for various purposes 
is shown, full particulars of analyses being given ; 
the company, as is the custom in Sweden, own 
the whole or part of the various mines from 
which they draw their supply of iron ore. Pig iron 
is shown for the various processes ; the average per- 
centage of phosphorus during the last three years 
of pig iron for Bessemer and the acid Martin pro- 
cess has been 0.019 per cent. Among the ingots 
are shown surfaces of breakages of Bessemer 
in six different hardnesses, their percentages of 
carbon being 0.20, 0.35, 0.50, 0.75, 1.00, and 
1.40 per cent. The breakages throughout demon- 
strates the superior quality of the exhibits. Then 
there are rollers, toothed wheels, various machine 
parts, &c., of Martin castings, and a shaving off a 
Martin casting 503 ft. long. The rolling mill shows 
1460 sections of rolled iron of all kinds, wire, 
marvellous knots, and cold bendings up to 4-in. 
and 5-in. Thomas iron, which have stood the 
test marvellously well. There are also some 
samples of almost chemically pure iron, manufac- 
tured after the Swedish Thomas method, which 
have also been bent cold. The analysis is carbon 
0.10 per cent., silicium 0.002 per cent., manganese 
0.06 per cent., phosphorus 0.007 per cent., sulphur 
0.005 per cent., and iron 99.826 per cent. There 
is, further, a large collection of girders, rails of 
Thomas steel plate in various thicknesses, various 
articles pressed from a flat plate, axles, tool 
steel, tools for lathes and planers, bolts and nuts, 
horseshoe nails, with which the whole of the 
interior of the dome is most artistically decorated, 
&c. The copper works and timber departments 
are also elaborately represented, there are nume- 
rous models and historical exhibits, amongst the 
latter being the largest coin of the world, a square 
10 daler plate of copper, stamped in the corners, 
weight 19.2 kilos., or over 43 lb., and of which 
there are now only two specimens in existence. 





NORMAND’S FEED REGULATING 
ARRANGEMENT. 

Tue equal distribution of feed water between several 
boilers used for one engine is very uncertain, when the 
combustion is quick and the weight of water in the 
boiler small, as in destroyers and torpedo-boats. This 
difficulty soon became evident in the earlier 27-knot 
destroyers, where each engine was supplied with steam 
by at least two boilers, and led to the adoption of 
several feed regulators, such as those of Messrs. 
Thornycroft and Yarrow. Another arrangement, 
lately patented by Messrs. Augustin Normand and 
Co., of Havre, has already been tried successfully in 
three first-class French torpedo-boats Nos. 201, 202, 
and 203, where one engine is supplied with steam by 
two Normand boilers in order that any damage to one 


This arrangement we illustrate on page 228, It con- 








sists in connecting both boilers near the water level by a 
pipe with valves, so as to equalise the water level, even 
when the supply of feed and the production of steam are 
different in each boiler. The only other connection 
between the boilers is the steam pipe, whose diameter 
is slightly increased (it is about the same as that of the 
steam collector to the engines), in order that the dif- 
ference of pressure should be very small. Of course, 
the valves of the pipes must always be fully opened 
when working normally with both boilers. In case of 
accident to one boiler, the valves can be shut either 
from below or from the deck. This can be done very 
quickly, but even should the operation require several 
minutes, a very small fraction only of the water con- 
tained in the sound boiler would be lost, since the 
lowest connection between both boilers is situated near 
the water level. 

During the full-speed trials of torpedo-boats Nos. 
201, 202, and 203 no appreciable difference of level 
was found to exist in the boilers, as measured by a 
water level placed in the stokehold, so as to be inde- 
pendent of the alterations of trim due to the speed. 
On one of the boats an official test of the feed-regulat- 
ing arrangement was made as follows: Instead of 
feeding both boilers, as is usual, the feed was shut 
out from the forward boiler, the full amount being 
supplied to the aft boiler ; after one half hour the con- 
ditions were reversed, the whole feed being introduced 
into the forward boiler. In both cases the speed was 
18 knots. The difference of height of water between 
both boilers, measured as before by an exterior water 
level, was found to be about 1 in.; it was naturally 
higher in the boiler receiving the feed. 

The diameters of pipes necessary for attaining the 
above results are by no means large enough to cause 
any inconvenience, as may be seen by the following 
details : 


Length cf boat at load line 121 ft. 3 in. 

Extreme breadth ... aan ais ee? eee, ire 

Total grate surface of both boilers ... 45 sq. ft. 
» heating ye © . 212 = 


Full speed official trials (mean of Nos. 
201, 202, and 203.) 

Displacement on trial (in English tons) 83 

Indicated horse-power .. “vi 1920 


Consumption of coals per hour... 2780 Ib. 
ae i: indicated 
orse-power per hour ... aa ide 1.45 ,, 
Speed ' xe bt mre a ... 25.703 knots 
Diameter of steam pipe connecting the 
two boilers ys ‘ee ee - 6} in. 
Diameter of , steam collector to the 


engines ... _... aren. a uiees 5% 
Diameter of pipe connecting both 
boilers near the water level ... a 


” 


” 


This last diameter is small enough to make no appre- 
ciable difference in the water level of each boiler during 
the pitching motions of the boat. 

The full-speed trials consisted of three runs on the 
measured mile, a two hours’ run in open sea, and three 
more runs on the measured mile. No alteration in the 
opening of the steam valve and in the introduction of 
steam in the cylinders was allowed during the whole 
trial. The speed is the mean of the two hours’ run. 
The weights on board, included in the 83 tons dis- 
placement, and exclusive of chains, anchors, masts, 
boats, electric light, which were on board, were as 
follows, the boats being otherwise ready for sea : 


Torpedo tubes, torpedoes, and air com- Tons. 

pressor, artillery, and ammunition, 
reserve, water, crew, and stores ws 10.40 
Coals ... tas oa ave Ses Ses 10.30 
20.70 


The 10.30 tons of coals was the minimum to be carried 
according to contract. From the eight hours’ con- 
sumption trials at 14 knots, it was found to be sufficient 
for steaming 1090 knots at 14 knots (mean of the three 
boats). It is difficult to imagine a more simple and trust- 
worthy feed regulator than the one above described, 
since it contains no moving parts. Indeed, the stokers 
have such confidence in its efficiency that they pay no 
more attention to the gauge glasses than if there were 
but one boiler. It may be used to regulate the feed in 
much more than two boilers, 








BLAST-FURNACES IN THE UNITED STaTEs.—The number 
of furnaces in blast in the United States at the commence- 
mencement of July, 1897, was 145, as compared with 154 
at the commencement of January, 1887 ; 191 at the com- 
mencement of July, 1896; 215 at the commencement of 
pooh 1896 ; and 185 at the commencement of July, 
1895. The weekly productive capacity of the furnaces in 
blast at the dates indicated was as follows: July, 1897, 
164,064 tons; January, 1897, 159,720 tons; July, 1896, 
180,532 tons; January, 1896, 207,481 tons; and July, 
1895, 171,194 tons. Of the furnaces in blast at the com- 
mencement of July this year, 131 were coke and anthra- 
cite, having an aggregate productive capacity of 161,170 
tons; the balance were charcoal furnaces. The produc- 
tive capacity of the furnaces in blast in Pennsylvania at 
the commencement of July was 93,644 tons per week, 
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NORMAND’S BOILER FEED REGULATOR. 
(For Description, see Puge 227.) 
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WE reproduce on our two-page plate, drawings, 
and above, an illustration from a photograph, of a 
powerful suction pump dredger Octopus, recently con- 
structed by Messrs. William Simons and Co., Limited, 
Renfrew, to the order of the Natal Government. It has 
proved very successful in the removing of the bar at 
the entrance to the harbour at Durban, which has 
proved such a formidable obstruction, and has retarded 
greatly the prosperity of the port; the increased 
depths now prevailing on the bar cannot fail to give 
full satisfaction to all interested in the well-being of 
the colony, whether they be theoretical exponents of the 
merits of dredging versus scour, or dredging and 
scour. The most remarkable performance of the 
dredger was when in 14 hours she dredged a 13-ft. 
depth of passage through the bar, which at the time 
was only 5 ft. below the water’s surface at low water. 
The South Channel has remained open since the vessel 
cut its way through the bar, and has given minimum 
depths varying from 13 ft. to 19 ft. at low water. It 
may be said that the Octopus has maintained a com- 
plete mastery over the bar. Indeed, the Minister of 
Lands and Works, in addressing the Legislative 
Council, stated in April last that the increased depth 
on the bar, owing to the work of the Octopus, was 
3 ft. 10in. Because of this greater depth more vessels 
had come into port and increased the revenue in port 
dues by 13,854/. 

The vessel is of the following dimensions: Length, 
215 ft.; breadth, 36 ft. 6 in.; depth, 15 ft. 9in.; and 
the capacity in hoppers is for 1800 tons of dredgings. 
She is constructed to Lloyd’s highest class, and is con- 
structed specially strong for the exceptional character 
of the work she has to do. The hull, as shown on the 
longitudinal section on the two-page plate, is sub- 
divided into nine water-tight compartments by means 
of bulkheads extending up to the main deck. 

Two centrifugal sand pumps are provided at the 
forward end of the vessel in a separate compartment, 
the pumps being 33 in. in diameter. They are capable 
of raising 3000 tons of sand per hour, a working to 
a depth of 40 ft. under water level. They are driven 
Separately by two sets of independent triple-expansion 
engines working in connection with an independent con- 
denser and air and circulating pumps. The large main 
suction pipe, 44in. internaldiameter, isfitted in a central 
Well in the fore part of the vessel, and is controlled 


by means of powerful hydraulic gear fitted on the. 


TET LPT, LOA IS TPS Pre 
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upper deck. This pipe, which is connected to both 
pumps, is attached to the hull of the dredger by a novel 
arrangement of swivelling gear, and special flexible 
joint for preventing damage when at work in exposed 
places, the lower end of the suction pipe being so 
arranged that the vessel can plunge about through a 
25-ft. radius without disturbing the nozzle on the 
ground. The pipe can be lifted very quickly when 
required. Arrangements are also provided for work- 
ing either or both pumps when required. 
he propelling machinery consists of two sets of 
ee engines, of 1250 indicated horse- 
power, driving twin propellers, to give a speed of 
94 knots. The diameters of the cylinders are: High- 
pressure, 154 in. ; intermediate, 244 in.; low pres- 
sure, 39 in.; and the stroke is 24in. Steam is sup- 
lied by two steel boilers, constructed to Board of 
rade and Lloyd’s requirements, for a working pres- 
sure of 160 lb. per square inch. 

The hopper doors are also worked by hydraulic 
power. At the bow a powerful steam winch is fitted 
for working the anchors and cables, besides which 
there are independent steam capstans forward and aft 
to work the mooring chains. Two of them are placed 
on the deck forward and two aft. Special attention 
has been given to the ventilation of the cabins, and 
separate accommodation has been provided for the 
native portion of the crew. The fittings also include 
an auxiliary donkey boiler, feed heater, evaporator, 
and Blackman fans, &c. The vessel is fitted with a 
complete electric light installation both for deck and 
in cabin. The Octopus is the sixth dredging steamer 
built by Messrs. William Simons and Co., under the 
direction of Mr. Walter Peace, C.M.G., Agent-General 
for the Government of Natal, and owing to the success- 
ful results obtained, the Government has ordered a 
duplicate dredger. 








in Western Australia is at length showing a substantial 
increase. In the first half of this year it amounted to 
265,521 oz., as compared with 112,329 oz, in the corre- 
sponding period of 1896, and 97,310 oz. in the corre- 
sponding period of 1895. The yield month by month to 
Jou 30 this year compared as follows with the corre- 
sponding months of 1896: January, 40,386 oz,, against 
16,350 oz.; February, 32,526 o”., against 17, OZ. 3 
March, 40,290 oz., against 11,085 oz.; April, 39,660 oz., 





WESTERN AUSTRALIAN GoLp.—The production of gold | 


| the greater part of the past financial year. 











against 16,773 oz.; May, 59,111 oz., against 22,266 oz. ; 
and June, 53,348 oz., against 27,933 oz. 





Tue Exectric Licut at Cape Town.—The Cape Town 
and Suburban Electric Lighting Syndicate, Limited, has 
just held its fourth annual meeting. Mr. Ross Cotton has 
been appointed managing engineer, and the works of the 
syndicate are reported to be in an efficient condition. The 
demand for current has steadily increased, but additional 
Lea provided a became available in Rondebosch in 

uly, 1896, and in Wynberg in October, 1896, so that the 
company’s works were not, in complete operation during 
The directors 
recommend a dividend for 1896-7 at the rate of 7 per cent. 
per annum; this dividend will absorb 2240/., leaving 
4941. 5s. 10d. to be carried to the credit of 1897-8. 





THE LuLEA-Ororen Rattway.—The important question 
of the Norwegian portion of the revived Lulea-Ofoten 
Railway scheme was the other day brought before the 
alg oe Storthing shortly before its prorogation. 
The Minister for Public Works stated, in answer to a 
question, that an ——o- for a concession had been 
made, and that, further, a communication had been re- 
ceived from the Swedish Government, to which no rep] 
had so far been given. The minister had conferred wit 
the railway authorities, and as far as they were concerned 
there were no objections. The military authorities did 
not object to the railway, but were it constructed, a 
number of military precautionary arrangements would be 
necessary ; in order to ascertain the extent of these, the 
country through which the line is to pass will be sur- 
veyed this autumn. Although the railway authorities 
were well au courant with the proposed line, it was de- 
cided that there should be a further investigation. 





THE Corinth CaNnAL.—The working of the Corinth 
Canal last year was attended with somewhat better results 
than those attained in 1895, the accounts of 1896 havin 
balanced off with a profit of 2372/., while those for 189 
resulted in a loss of 2820/. The improvement was due to 
the fact that the working expenses were reduced last year 
to the extent of 5025/., while the traffic receipts increased 
1677. The position of the undertaking is still, however, 
extremely discouraging, the amount expended on capital 
account having risen from 1,176,552/. at the close of 1895 to 
1, 228,8662. at the close of 1896. The increase in the capital 
account was attributable to the charging interest on obli- 
gationsagainst capital. At thecloseof 1895the interest thus 
charged stood at 84,001/., while at the close of 1896 the 
item had expanded to 140,001/. The obligation service 
involves a charge of 56,0007. perannum, while, as has just 
been shown, the profit realised in 1896 was only 2372/, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A good business was done 
in the pig-iron warrant market last Thursday forenoon on 
‘‘beir” covering owing to the good shipments and the 
continued withdrawal of pig iron from stores. About 
20,000 tons were dealt in, and prices rose all round from 
2d. to 3d. per ton. In the afternoon the market com- 
pletely changed in tone, and the entire forenoon’s im- 
provement was lost—in fact, in the case of Scotch 
iron, the price closed 4d. down on the day. Other 
20,000 tons of iron were included in the sales. The 
settlement prices at the close were as_ follows: 


Scotch iron, 44s. 9d. per ton ; Cleveland, 40s. 74d. ; Cum- | 
berland and Middlesbrough hematite iron, 47s. 74d. and | 


49s, 104d. per ton respectively. On Friday forenoon only 
some 10,000 tons of iron were dealt in, and the tone was 
quiet. Cleveland and Cumberland hematite iron dropped 
respectively 4d. and Id. per ton, but Middlesbrough 
hematite iron dropped 7d. per ton. In the afternoon 
iron was in y Reece. 9 and quotations had a sharp rise 
from 14d. up to 24d. per ton. About 15,000 tons of 
iron were sold, and at the close of the market 
the settlement prices were respectively 44s. 10}d., 
40s. 104d., 47s. 9d., and 49s. 3d. per ton. The pig-iron 
market was inactive on Monday forenoon, and despite the 
more favourable advices from America as to the state of 
the iron and steel trades, prices were lower, the drop 
amounting to from 1d. to 3d. per ton. About 12,000 


tons changed hands in the afternoon, and _ prices 
were practically unaltered from the forenoon. The 
settlement prices were 44s. 9d., 40s. 9d., 47s. 6d., 


and 49s. 3d. per ton. Business was very quiet Tues- 
day forenoon, and the tone was flat. Some 15,000 tons 
of iron of all kinds changed hands. Scotch fell 25d. 
per ton, Cleveland 1d., and hematite irons 44d. to 6d. per 
ton. In the afternoon about other 15,000 tons were dealt 
in, and for a time prices were still easier, but they re- 
covered and closed near the forenoon’s level. The settle- 
ment prices were 44s. 74d., 40s. 74d., 47s. 14d., and 48s. 6d. 
per ton. A firmer tone was developed this forenoon, and 
15,000 tons were sold at firmer prices. The afternoon mar- 
ket opened steady for Scotch iron, the price of which im- 
proved to 44s. 9d. per ton cash, but closed as in the fore- 
noon. From 10,000 to 15,000 tons changed hands, and the 
closing settlement prices were 44s. 74d., 40s. 104d., 
47s. 44d., and 48s. 6d. per ton. The following are the 
prices of some No, 1 special brands of makers’ iron: 
Clyde, 50s. 3d. per ton; Gartsherrie, Summerlee, and 
Calder, 51s. ; Coltness, 51s. 9d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at Grange- 
mouth), 51s. 6d. per ton. There are still 79 blast-furnaces in 
active workin Scotland, as compared with 79 at the same 
time last year. Last week’s shipments of pig iron amounted 
to 4789 tons, against 9051 tons in the corresponding 
week of last yew. They included 430 tons for Australia, 
682 tons for Italy, 453 tons for Germany, 1220 tons for 
Holland, 145 tons for Belgium, 100 tons for China and 
Japan, smaller quantities for other countries, and 1442 
tons coastwise. ‘The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 352,026 tons 
yesterday at noon, as compared with 352,521 tons yester- 
day week, thus showing a decrease for the past week 
amounting to 495 tons. 


Finished Iron and Steel Trades.—There is a fair amount 
of business doing in the finished iron trade, and at steady 
prices. The steel works are busy, but makers are appre- 
hensive that business must be adversely affected soon by 
the lock-out in the engineering trade. Report has it that 
the Steel Company of Scotland have secured the order for 
the steel required for the two gunboats about to be built 
by the London and Glasgow Engineering and Shipbuild- 
ing Company for the British Government. There is a 
talk of the Americans making some trial shipments to 
Britain and the Continent of hoops and bars. 


Glasgow Copper Market.—Last Thursday forenoon 75 
tons of copper changed hands, and quotations advanced 
3s. 9d. per ton. One lot was done in the afternoon. There 
was no dealing on Friday forenoon, and quotations were 
unaltered. One lot changed hands in the afternoon, and 
quotations rose 5s. per ton. On Monday forenoon one lot 
of copper was bought, and the price made an advance 
of 2s, 6d. per ton. In the afternoon 125 tons were 
bought, and the quotations left off 10s. per ton up 
on the day. At the forenoon meeting of the copper 
market yesterday one lot was sold, and the price dropped 
2s. Gd. per ton. There was nothing done in the after- 
noon, but prices rallied 1s, 3d. per ton, and the quotations 
were 49/. per ton cash buyers, and 49/. 6s. 3d. three 
months. Only one lot was sold this forenoon at 49. 5s. 
per ton en weeks. In the afternoon copper was 
neglected, and prices were unaltered. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia for last week amoimted to 2127 tons, which 
bring the total for the present year up to 88,844 tons, 
being an increase of 13,757 tons over the corresponding 
period of last year. The market is quiet, and prices are 
fairly steady. 

Glasgow Electric Lighting: Proposal to Purchase more 
(rount.—The Corporation Electricity Committee have 
agreed to recommend the purchase of a large plot of 
zround in the north-western district of the city, near 

*hoenix Park, the site of the old Phcenix Foundry, and 
another plot in the northern district, near Eglinton Toll, 
to meet any requirements in connection with the electric 
l ghting of the city that might arise in the early future. 

New Shipbuilding Contracts.—Messrs. Carmichael and 


Maclean, Greenock, have booked an order to construct 
two powerful tugs for the Channel service’of an English 





firm. Messrs. Kincaid and Co., engineers, Greenock, 
will supply the engines and other machinery.—Captain 
James Williamson, for the Caledonian packet service, 
and Mr. Darling, of the North British Railway Com- 
pany’s fleet, have prepared designs and specifications for 
a couple of new paddle steamers for joint service on Loch 
Lomond. The cost will range between 10,000/. and 
20,0002. each, according to size. The vessels will be 
sumptuously fitted up and equipped with the latest im- 
provements, including special provision against the emis- 
sion of black smoke, which still remains a reproach to en- 
gineering skill. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dispute in the Engineering Trade.—With regard 
to this dispute the course pursued by employers and em- 
ployed in other centres is being taken in Sheffield. The 
leading firms, having joined the Employers’ Federation, 
commenced at the end of last week to give the union men 
in their employ notice, and this will be continued this 
week ; the whole of the notices to expire on the 28th. 
The leading firms who are taking part in the movement 
are John Brown and Co., William Jessop and Sons, 
Vickers, Sons, and Co., Charles Cammell and Co., 
Thomas Firth ahd Son, Davey Brothers, and Walker and 
Eaton. They are the largest employers of engineers in 
the city, and although they much regretted having to give 
notice to their men and to receive notice from them in 
this time of good trade, they were convinced, by regard 
to the future, that the step was necesary. Since being 
made aware of the decision of the employers the men have 
held a mass meeting to consider their position. The 
Amalgamated Society of Engineers, the Association 
of Steam Engine Makers, and the United Machine 
Workers’ Association, the societies affected by the 
decision, were all represented. The meeting passed 
a resolution ‘‘emphatically protesting against un- 
warranted action of our employers in locking out 
25 per cent. of the members at the bidding of the Em- 
ployers’ Federation at a time when prosperity reigns, 
and while the relations between the employers and em- 
ployed are practically amicable, thereby inflicting misery 
and suffering upon those who will be forced into com- 
pulsory idleness through the absence of the engineers in 
the works. And, further, that we consider this lock-out 
adeliberate attempt to strike a blow at labour combina- 
tion, and we also strongly repudiate all responsibility in 
the matter.” The men on receiving or giving notice 
ceased to work overtime. They have asked the moulders 
of the city, who number about 1000, to join them in de- 
manding an eight-hours day, but at present they are not 
disposed to do so. At Leeds, employers who had allowed 
the non-unionists at their own request to resume work 
have to stop them on account of the disturbances 
created ; and the struggle is now being carried on with 
much determination on both sides. 

South Yorkshire Coal Trade with Hull.—The return of 
the quantity of coal forwarded to Hull during July shows 
a very material increase over the corresponding month of 
last year as well as over the preceding month. The total 
tennage amounted to 276,928 tons, as against 231,888 tons 
in July, 1896, and 229,632 tons for June. The list of 
collieries sending the largest weight to Hull is again 
headed by the Denaby and Cadeby Main with the total 
of 62,080 tons, as against 42,512 tons for June, and 43,816 
tons for July in last year. Another very large increase 
is shown in the case of the Aldwarke Main. There went 
thence to Hull in July 27,520 tons, as against 8712 tons 
in June, and 8472 tons in July, 1896. Almost the only 
colliery showing a decrease was the Carlton Main, where 
the exports dropped from 10,608 tons in June to 7912 tons 
last month. Most of the coal went to Norway, Sweden, 
North Russia, Germany, South America, and California, 
the total foreign exports amounted to 113,607 tons, as 
against 115,586 tons in July, 1896. Nearly 15,000 tons 
were sent from Hull to London during the month. 


Messrs. Ibbotson, Brothers, and Co.—A case that has 
excited a great deal of local interest has been occupying 
the Queen’s Bench Division of the High Court for several 
days. The plaintiff was Mr. Alfred Ibbotson, and he 
sought to recover from the defendant company, who carry 
on business at the Globe Works, Sheffield, as manufac- 
turers of steel files, railway material, &c., 80007. and 
interest under an. agreement between the parties, and 
2500/. money lent, also with interest. The company ad- 
mitted that the 8000/. was due, but that it was subject to 
a deduction of 2228/., and that the 2500/7. was due, but 
without interest. They, however, counterclaimed for a 
large sum as damages for alleged negligence by plaintiff 
as managing director of the company, and also asked that 
he should be made liable to pay up on 40,000/. shares to 
which he had subscribed under the memorandum of asso- 
ciation. Mr. Justice Wright gave judgment for the 
plaintiff for the two amounts claimed with interest, that 
on the counter claim the company were given 1500/. and 
317. 19s. 1d. which the eed admitted to be due. 
There were no costs on either side. It was intimated on 
behalf of the company that notice of appeal would be 
given. 

Steel and Tron.—Inan increasing degree these branches 
of trade have this week felt the effects of the stoppages 


change. For some weeks representatives of American 
steel houses have been in Sheffield, pressing sales of Bes. 
semer billets, offering them at low figures. The file 
manufacturers are also being pressed by American firms, 
especially in sorts in general use, and for which there is 
continued demand. The experience in almost all the 
local industries is that business is quieter than for some 
time past. 


The Coal Trade.—Having regard to the season of the 
year the coal trade is fairly good throughout South York. 
shire. Contrary to what might have n expected, in 
face of so much stoppage of work, the demand for all 
classes of fuel for manufacturing purposes is brisk, and 
prices are firm. The steam coal-pits are working five 
days a week, and there is sale for all that is won. In 
house coal business is very quiet, except for best qualities, 
Common sorts have to be stacked or disposed of at low 
prices. Gas coal is being taken by some companies very 
freely under their contracts. Activity continues to cha- 
racterise the coke trade, and prizes show no sign of 
weakening. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Owing to the annual holi- 
days for the local races there is not much doing here this 
week. Yesterday the attendance on’Change was only 
small, but the market was pretty cheerful in tone and 
sellers of pig iron were very firm in their quotations. 
No. 3g.m.b Cleveland pig iron sold at 40s. 9d. for prompt 
f.o.b. delivery, and that price was generally quoted. 
No. 1 Cleveland pig was 42s. Gd., No. 4 foundry 40s., 
grey forge 39s. 6d., and mottled and white each 29s. 3d. 
-rices for east coast hematite pig iron varied consider- 
ably. From 49s. upwards was named for early delivery 
of Nos. 1, 2, and 3, rubio ore (50 per cent.) was very 
firm at 14s. ex-ship Tees. Middlesbrough warrants 
were 40s. 8d. cash buyers, and Middlesbrough hema- 
tite warrants 48s. 3d. cash buyers. To-day there 
was very little change in the market. Quotations for 
makers’ iron were the same as yesterday. The only 
change was in Middlesbrough warrants, which by the 
close had advanced to 40s. 10d. cash buyers. Shipments 
are very good and they promise to improve. There cer- 
tainly is a cheerful feeling in the staple industry, pro- 
spects for the future are regarded as encouraging, and a 
general opinion prevails that a strong healthy autumn 
business will be done. 


Manufactured Iron and Stecl.—Most of the manufac- 
tured iron and steel works are closed this week. There 
is no material change in prices since we last reported. 
Common iron bars are 5/. 5s.; best bars, 5/. 15s. ; iron 
—— 5/. 2s. 6d.; and steel ship-plates, and iron 
and steel ship-angles all 5/., less the usual discount. 
Heavy sections of steel rails are put at 4/. 10s. net at 
works but less would be accepted. The West Stockton 
Tron Works are likely tv be put into operation again at 
an early date by Messrs. John Hill and Co., of the New- 
port Rolling Mills, Middlesbrough, who have become the 
owners. 

The Coal and Coke Trade.—Coal generally is firm, and 
the demand all round is good for this season of the year. 
I:xports are above an average. The demand for gas and 
bunker coal is increasing. After being idle for 46 years 
the drawing of coal has been recommenced at the famous 
pit at Wallsend which gave, a century ago, the well-known 
name to the best household coal. The Wallsend and 
Hebburn Coal Company have made elaborate prepara- 
tions for the working of the pit and the shipment of the 
coal. Coke continues in excellent request both for con- 
sumption at home and for shipment, and prices are based 
= 13s. 6d. for good blast-furnace qualities delivered 
1ere, : 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade, after experiencing 4 
certain lull, is again exhibiting activity. The best de- 
scriptions have been making 10s. 9d. to 11s. per ton, and 
secondary qualities 9s. 3d. to 9s. 6d. per ton. Household 
coal has shown little change; No. 3 Rhondda large 
has been quoted at 10s. 9d. per ton. The demand for 
patent fuel continues good. The coke trade has also 
shown continued activity ; foundry qualities have made 
17s. 6d. to 19s. 6d. per ton, and furnace ditto, 15s. 6d. to 
17s. 6d. per ton. The imports of iron ore have been heavy ; 
the best rubio has been quoted at 13s. 3d. per ton. The 
manufactured iron and steel trades have been somewhat 
affected by the engineers’ strike ; there has been only a 

moderate demand for steel rails and merchant iron. 


Devonport Dockyard.—A large number of mechanics 
and labourers are still working overtime at Devonport. 
They are engaged in preparing for commission the gun- 
| boat Hazard, the destroyers Quail, Thrasher, Virago, 
| and Sparrowhawk, and also on machinery repairs to the 
|eruisers Blake and Pheton. Some extensive work is 
further in hand for the torpedo gunboat Sharpshooter and 
the cruiser Pelorus. The Sharpshcoter will not be out 
of dockyard hands for about 10 days. The water-tank 
| vessels Monkey and Chub are also employing a large staff 





in the engineering departments. Some of the large steel | of workmen, as they are being hurried forward in order 


firms have knocked off Monday, and work is not com- 
menced until Tuesday morning, and there is no overtime. 
The rolling mills, tilts, and forges are also being affected, 
and shorter time is made at some of them. Leading 
members of the iron trade report that orders are coming 
in much more slowly, and that stocks are accumulating 
in the hands of consumers. Prices, however, both for 


hematites and common irons, have undergone no quotable 


that they may leave England this month, the Monkey for 
Malta and the Chub for the Cape of Good Hope. As 
soon as the port is clear of the commissioned vessels now 
undergoing repairs, the dockyard will commence the re- 
fitting programme arranged for the current year. This 

rogramme includes the refit of the cruisers Molus, 

lanche, Bonaventure, and Spartan, and the gunboats 
Salamander and Sheldrake. ; 
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swansea Harbour Trust.—The monthly meeting of the 
Swansea Harbour Trust was held on Mondav, Mr. G. 
Thomas presiding. Mr. Mason, in moving the adoption 
of the finance committee’s report for the past month, 
said that increases were shown in both imports and ex- 
ports, July, indeed, establishing another record in the 
trade of the port. A new loan of 100,000/. had been 
largely over-subscribed. The report was adopted. The 
chairman, in moving the adoption of the executive 
committee’s report, said that the committee recommended 
the leasing by the Trust of a portion of the the Swansea 
and Mumbles line from the London and North-Western 

cods station to the Strand, and said it was important 
or traders that the Trust should have the low-level rail- 
ways in their own hands. At present they could not 
quote directly for the conveyance of goods from the 
London and North-Western Railway to the docks. The 
Trust had been so pressed in dealing with the import traffic 
of late that they considered it necessary to at once have 
two additional hydraulic cranes for the full equipment of 
the Prince of Wales’ dock extension, and Messrs. Arm- 
strong would supply them at 660/. each. The report was 
adopted. 

Milford Docks.—The half-yearly report of the directors 
of the Milford locks Company states that the returns 
from fish traffic had continued to increase, and had 
brought up the profits of the last six months to1429/. 10s. 5d., 
an advance of 663/. 1s. upon the amount realised in the 
half-year ending June 30, 1896. The directors recommend 
the debenture stockholders and proprietors, who have not 
already done so, to send in their assents to a proposal for 
the establishment of the American Steamship Line from 
New York to Milford. Mr. G. H. D. Birt, to the regret 
of the Board, had signified his desire to resign the posi- 
tion of general manager on the 31st inst. Mr. Birt, who 
will continue to reside at Milford, places himself at the 
disposal of the Board if the directors should have occasion 
to consult him at any time upon the company’s business. 
The directors have appointed Mr. J. C. Ward, the resi- 
dent engineer, to act as manager and engineer upon Mr. 
Birt’s retirement. The tonnage of vessels entering the 
docks during the last half-year was 167,957, as against 
141,902 in the corresponding period of 1896. 


Sanitary Inspectors’ Association.—The annual meeting 
of the western branch of the Sanitary Inspectors’ Asso- 
ciation was held at Glastonbury on Friday and Saturday. 
The visitors, under the guidance of Mr. G. Alves, the 
borough surveyor, inspected the local water works. The 
sewage works of the Urban District Council were also 
examined. ‘The visitors were entertained at luncheon by 
Mr. Clark, the chairman of the council. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during July were 
as follow: Cardiff — foreign, 1,137,835 tons; coastwise, 
195,904 tons ; Newport—foreign, 288,794 tons ; coastwise, 
87,467 tons. Swansea—foreign, 128,109 tons; coastwise, 
60,879 tons. Llanelly—foreign, 15,963 tons; coastwise, 
6129 tons. It follows that the aggregate shipments of 
coal for the month from the four ports were: Foreign, 
1,570,701 tons; coastwise, 350,379 tons. The shipments 
of iron and steel from the four ports in July were: 
Cardiff, 5481 tons; Newport, 6596 tons ; Swansea, 2216 
tons; Llanelly, ni/ ; total, 14,293 tons. The shipments of 
coke were: Cardiff, 4400 tons; Newport, 3232 tons; Swan- 
sea, 2035 tons; Llanelly, ni ; total, 9667 tons. The ship- 
ments of patent fuel were: Cardiff, 36,596 tons ; Newport, 
1990 tons ; Swansea, 39,914 tons; Llanelly, ni/ ; total, 78,500 
tons. The shipments of coal from the four ports during 
the seven months ending July 31, 1897, were as follow: 
Cardiff, 8,806,954 tons ; Newport, 2,164,235 tons; Swan- 
sea, 1,094,240 tons; and Llanelly, 129,112 tons, making 
an aggregate of 12,194,541 tons. The shipments of iron 
and steel were: Cardiff, 43,877 tons; Newport, 42,796 
tons; Swansea, 4540 tons; Llanelly, 130 tons; total, 
51,343 tons. The shipments of coke were: Cardiff, 
30,218 tons ; Newport, 9441 tons; Swansea, 8916 tons ; 
Lianelly, nid; total, 48,578 tons. The shipments of 
patent fuel were: Cardiff, 219,286 tons; Newport, 16,896 
tons; Swansea, 205,036 tons; and Llanelly, ni/; total, 
441,218 tons. 








MISCELEANEA. 

Tuk traffic receipts for the week ending August 1 on 33 
of the principal lines of the United Kingdom amounted 
to 2,079,5217., which= was earned on 19,0344 miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 2,017,045/., with 18,879} miles open. 
There was thus an increase of 62,476/. in the receipts, and 
an increase of 154? in the mileage. 


_ The Flensburg Shipbuiding Company, in Flensburg, 
in the Duchy of Sleswick, is at present fully employed, 
They are building three large Transatlantic steamers for 
Copenhagen account and another large boat for the same 
town. In addition to these they have in course of con- 
struction a steamer for a firm at Marstal and another 
for a local firm, all of which have to be ready by 
May, 1898. 


The length of the Austro-Hungarian State Railways at 
the close of 1896 was 5737 miles. The gross revenue was 
10,366,000/., the working expenses 6,937,000/., and the net 
revenue 3,429,000. The net revenue in 1895 was 3,050,000/. 
The capital outlay had been 113,988,900/., so that the net 
revenue gave a return of 3.02 per cent., as against 2.64 per 
cent. in 1895. The rolling stock at the close of last year 
comprised 2000 engines, 1721 tenders, 4621 passenger car- 
Tages, 37,229 cars of various kinds, and 42 snow ploughs. 


The pneumatic system is to be adopted for the 
transmission of mail matter between the general post 
offices of New York and Brooklyn. The tubes to 
used are of cast iron and are 8 in. in diameter. 


The 


carriers, which have a capacity of 600 letters each, are 
steel cylinders 8 in. long. They will make the transit in 
about 3} minutes with an air pressure of 6 Ib. behind 
them. Other tubes connecting the general with the sub- 
offices are about to be laid down. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul at Genoa, inclosing 
a translation of a notice issued by the naval authorities at 
Spezia inviting tenders for the supply of linoleum and 
glue, together with a translation of the special conditions 
of the contract. Thelatest date on which tenders can be 
received at Speziais August 23. The documents in ques- 
tion may be inspected at the Commercial Department of 
ew Office on any day between the hours of 11 
and 6. 


An interesting addition was made to the Royal Navy 
last week by the delivery from the works of Messrs. 
Yarrow and Co., of Poplar, of the Jackdaw, the first of 
the new type of armed steamers built for service on shallow 
rivers. The Jackdaw, on her arrival at Sheerness, was 
taken along the dockyard wall, where her armament was 
lifted on board and mounted. She was equipped with 
two 6-pounder quick-firing guns and four Maxim guns, 
and will carry out her gun trials at an early date. The 
Jackdaw only draws about 20 in. of water. 


The very small percentages of aluminium whichare found 
to have a beneficial effect on steel are remarkable. The 
amount usually added, according to Mr. Hunt, is but 
2 oz. to 40z., or at most 5 0z., of aluminium per ton of 
steel. This amount, small as it is, is stated to increase 
materially the soundness of the ingots, and the metal 
pours much more quietly. Too large a proportion of 
aluminium leads to piping of the ingots, thus leading to 
waste. Aluminium will, it appears, alloy with iron in 
all proportions, but, except in small proportions named, 
does not give rise to useful alloys. An alloy of equal 
parts of iron and aluminium, casts solid, but will shortly 
after crumble to powder spontaneously. 


Compressed air is now being used by certain American 
toolmakers for performing the feeding, &c., of automatic 
machine tools. In ascrewing machine made by the Acme 
Machinery Company, of Cleveland, Ohio, the whole of 
the tools are thus effected, the attendant has only to 
place the blanks in position, when the machine does all 
the rest. Very aa work is thus accomplished, some 
7200 3-in. bolts being threaded in nine hours with a 
machine having two screwing heads. The same agent is 
used by another American firm for operating the feed 
motions and reversing gear of large planing machines. 
Shifting belts are thus avoided with the constant wear 
and tear. 


Trials have just taken place at Portsmouth of two 
armour-plates, each 8 ft. by 6 ft. by 6 in., manufactured 
by John Brown and Co., Atlas Works, Sheffield, to 
meet the latest requirements of the British Admiralty, 
namely, that such plates should resist, without serious 
cracking, five Holtzer steel shot of 6 in. diameter and 
100 lb. weight, striking with the velocity of 1960 ft. 
per second. These conditions, which are of exceptional 
severity, were satisfied in the case of both plates. The 
back of the first showed, on examination, four small 
bulges and one more considerable one, and was almost 
free from cracks. The back of the second, which has not 
yet been taken down, is believed to be equally good, 
except that one hole will appear in it where an extra 
shot (making six in all) that was aimed purposely as an 
experiment at an obvious local defect, just got its frag- 
ments into the backing. All the five other shots were 
destroyed, leaving only shallow indents, and with the 
exception of a few superficial hair lines, the plate was not 
cracked. The results of the trials were considered to be 
very satisfactory. 


It is with pleasure we learn that it has been de- 
cided to appoint, in place of Mr. Rigby, late Super- 
intendent of the Government Factory at Enfield, who 
has retired on a pension, a new officer with the title of 
Deputy Director-General of the; Ordnance Factories. 
He will receive a salary of 1500/. a year, with a suitable 
residence, and with title to a pension. He will have 
primary charge of the Enfield Factory, but he will also 
assist the Director-General, Sir William Anderson, in his 
duties at Woolwich. The gentleman selected to fill the 
new appointment will be a trained mechanical engineer 
of from 40 to 45 years of age, who has had control, or who 
has assisted in the control, of a factory employing a con- 
siderable number of hands, and who is conversant with 
the rates of y of piecework and daywork. The 
salary of the late superintendent was 950/. It is very 
gratifying to note in the above connection that the 
authorities have resisted the great pressure put on them 
to appoint a Royal Engineer to the post, who, whatever 
his value in military matters, can in the nature of things 
have but little knowledge of factory management, and 
would thus have to rely for the due execution of the work 
entirely on his civilian subordinates. 


A very interesting article in the Journal of the Ameri- 
can Society of Naval Engineers, deals with the recon- 
structed Monitor of the American Navy. The author, 
past assistant engineer, F. H. Bennett, states that the 
Monitor type was originally designed ~ Ericson for coast 
defence only, and though these boats have succeeded in 
crossing the ocean, it has only been at the expense of 
great labour and suffering on the part of the crew. Last 
February a vessel of this type, the Amphitrite, was com- 

slled to heave to by the appalling masses of water that 
noarded her, but nevertheless she passed through the 
gale undamaged. When commissioned in 1895 the 
same boat caused great suffering to the engineers 


be| and stokers, owing to the extremely inefficient way in 





which the stokeholds and engine-rooms were ventilated. 





The temperature in the stokehold ranged between 
140 deg. to 180 deg., and it was impossible to maintain 
the fires owing to the exhaustion of the men and the in- 
efficient draught. The men absolutely broke down and 
cried like children, and the boat came on one occasion to 
a dead stop for want of steam. ‘I'he mean speed reached 
under these trying circumstances was between 4 and 5 
knots. The defective ventilation was afterwards remedied, 
and it became possible to run a full-speed trial without 
distressing the men. 


The remarkable observations of Spring and others, who 
have shown that under suitable conditions metals may 
alloy with each other at temperatures far below their 
melting points, have analogues in pure chemistry. Thus 
some recent experiments of Berthelot, working along 
lines already partially explored by other workers, show 
that under suitable conditions oxygen and hydrogen may 
combine at temperatures below 300 deg. Cent. Under 
these conditions the action appears to be irregular, and 
to depend more or less on the presence of a third body. 
Where this third body was, baryta, a mixture of oxygen 
and hydrogen, showed on analysis that at a temperature 
of 250 deg. Cent. 77 per cent. of the gas had disappeared, 
whilst at the end of 26 hours the whole of the gases had 
combined to produce water. In the earlier stages of the 
process part of the oxygen combines, not with the hydro- 
gen, but with the baryta, fo ming barium dioxide, this 
later on is reduced by the hydrogen still remaining, so 
that finally the whole mass of mixed gas has combined to 
form water. The action of the baryta appears to be 
closely allied to that of spongy platinum, which, as is 
well known, will cause a rapid combustion of the two 

ases when brought into intimate contact with them. 
Potassium hydrate acts very similarly to baryta, and 
gives ground for the supposition that the walls of the glass 
containing vessel may themselves have a similar catalytic 
action. 


From a recent report from the British Consul-General 
in Vienna it appears that the exports of Austria-Hungary 
during the past year amounted to 65,470,000/., and the 
imports to 60,730,000/., being in both cases an’ increase 
over the corresponding figures for the previous year. 
There has been a considerable increase in the exports of 
manufactured goods, especially of textiles; but, satis- 
factory as this is, the Consul-General points out that 
the country has enormous agricultural interests and that 
there seems just now to be but slight prospects of a 
profitable outlet for the products of her cattle breeding 
and husbandry. Last year the exports of live stock de- 
creased largely in number and value. The share of Great 
Britain and her dependencies in Austro-Hungarian 
trade is about 16 millions sterling per annum, or about 
an eighth of the whole. The export of Austrian sugar 
to this country is over three millions sterling per annum ; 
cotton and tobacco from India, cotton and woollen goods 
and hardware from Great Britain, also form important 
items in the total trade. The Consul-General calls the 
attention of British herring curers to the extension of 
which this trade is capable. At present the large quan- 
tity of British-cured herrings reaching Austria-Hungary 
pass through the hands of Hamburg and Stettin dealers. 
The superiority of these herrings is recognised, and, as 
they form a staple article of food in certain parts of Hun- 
gary and Galicia, the export could be increased if these 
markets were properly cultivated by British curers; but 
reasonable credit must be granted to trustworthy cus- 
tomers. 





MorecamMBe.—An extension of the promenade from East 
View to Bare White House, Morecambe, is being pushed 
rapidly forward, and the contractors have commenced 
the construction of a new entrance to Morecambe Pier. 
Contracts for an electric light installation have been let, 
and it is expected that the work will be completed early 
next year. Application has been made for powers to 
borrow 4000/. for the construction of a tramway along 
the new promenade to Bare, and a Local Government 
Board inquiry is already fixed. 


PrrsonaL.—Mr. Alfred Davis, C.E., asks us to state 
that he has removed from 13, St. Ermins Mansions, to 
26, Victoria-street, S.W. The London oftices of The 
Jackson and Sharp Company, Wilmington, Del., U.S. A., 
The Union Bridge Company, Athens, Pa., U.S.A., and 
Messrs. John Davis and Son, Derby, have been removed 
to the same address. We are asked to announce that Le 
Carbone, of 7, Carteret-street, Westminster, S.W., have 
been appointed sole agents in the United Kingdom and 
colonies for M. L. Boudreaux’s foliated rolled metal dy- 
namo brushes. 

CaTaLocurs.—The Pulsometer Engineering Company, 
Limited, of Nine Elms Iron Works, Ladin S.W., have 
sent us a copy of their new pamphlet describing the con- 
struction and various applications of the pulsometer 
steam pump.—We have received from Messrs. George 
Richards and Co., Limited, Atlantic Works, Broad- 
heath, near Manchester, a copy of their new issue of 
catalogue illustrating special machine tools, and recom- 
mend all intending purchasers of this class of machinery 
to write for a copy of this catalogue, which will be for- 
warded free.—We have received from Mr. A. Wilzin, of 
39, Rue de Caumartin, Paris, the general manager in 
Europe for the E. W. Bless Company, Brooklyn, a copy of 
the last catalogue issued by that firm dealing with presses, 
drop hammers, sheers, dies, and other special machinery. 
The catalogue contains about 5u0 pages, and is exceilently 
illustrated.—Messrs. Beanland, Perkin, and Cu., Leeds, 
have sent us a copy of a pamphlet they have issued, 
giving a short history of inclosed arc lamps in general, 
and of the Ajax lamp, for which they are agents, in par- 
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THE CONCILIATION REPORT. 


THE first report of the Board of Trade of pro- 
ceedings under the Conciliation of Trades Disputes 
Act of 1896 comes strangely at a time when an in- 
dustrial battle between capital and labour is being 
waged most determinedly. The little Blue-book, 
doubtless the first of what will be an increasing 
series, has a very modest tale to tell of ends 
achieved, but that was inevitable from the nature 
of the work the department had to perform, and 
the narrow limitations of its powers. When the 
spirit of strife is roused the offers of a mediator 
are considered an intrusion to be resented. ‘* Why 
should I go to arbitration for my just rights?” For 
though you may call a person selected to adjudicate 
by the gentle name of ‘ conciliator,” he is, in fact, 
an arbitrator if his decision is to be upheld. The 
pity is that so much bitterness and ill-will is mixed 
up with these trade disputes, and that is equiva- 
lent to saying that there is so much misunderstand- 
ing. Here it is chiefly that the conciliator may do 
good, indicating judiciously to either side where self- 
interest, class-prejudice, or ignorance—the latter 
fomented too often by those who profit by strife-—are 
warping the judgment and leading to the advance- 
ment of impossible claims. Ifthe conciliator has the 
authority or prestige of a Government department 
at his back, he will be greatly helped in his work, 
as pacificator, and his decisions will acquire addi- 
tional moral weight. That, so far as we can see, is 
the practical point in the Conciliation Act ; but it 
is sufficient. 

It is just over a year since the Act came into 
force, and the report deals with all operations up 
to the end of June. During that time action has 
been taken in 35 disputes between employers and 
employed. In 31 of these the Board of Trade had 
been asked by one or both parties to interfere, and 
in the remaining four cases the Board stepped 
in without invitation. It would seem that workmen 
appreciate the value of the Act more than masters, 
for there have been 16 applications from the former, 
as against nine from the latter, whilst in six cases 
both sides have joined in asking for invention. 
The report divides the number of trades dealt with 
into six sections, of ‘‘which engineering, ship- 
building, and the metal trades” is the most 
numerous. It supplies 12 cases of dispute, as 
against seven of the ‘‘building and kindred trades ” 
section, a like number in the ‘‘ textile and cloth- 
ing trades” section, four in the ‘‘mining and 
quarrying’ section, a like number in the ‘‘transport” 
section ; and one in the ‘‘ printing” section. To 
come to actual results achieved, we find that in 19 
out of the total number of cases dealt with, a settle- 
ment has been arrived at under the Act, and four 
were settled by the parties during the course of ne- 
gotiations. Against these successes must be set four 
failures, in which the efforts of the department to 
promote a settlement were unsuccessful. In seven 


5 | instances in which application was made by one of 


the parties to a dispute, the request was not com- 
plied with, as the department was of opinion that 
no good end could be served by interfering. This 
appears to have been chiefly the case when men 
had struck to obtain some end, and their places 
had been filled up, or they had become scattered. 
It would, of course, be notoriously unfair if a 
Government department brought its influence to 
bear to get workmen, whether society men or 
otherwise, discharged after once being taken on, 
in order that their places might be filled by strikers 
once more willing to work; and it is worthy of 
note that one of the greatest mistakes employers 
have made in the past has been in not supporting 
those free workmen who have come to their aid in 
times of dispute. If employers of labour had been 
more uniformly active in seeing that free labourers 
were not bullied and insulted when disputes are 
ended, the unions would not have grown into so 








formidable a fighting force, and intimidation—their 
strongest weapon—would not have become a recog- 
nised principle. > 

How far conditions which once maintain a foot- 
hold become absolute principles is well shown by 
the details given in the report. The first case 
mentioned is that of the dispute on the Clyde at the 
works of Messrs. Dunsmuir and Jackson. Here 
the men withdrew from work because one, not a 
member of the union, was employed. The strike 
wasnot supported by the Amalgamated Society of En- 
gineers, in spite of which the Employers’ Federation 
pledged themselves to lock out all members of that 
society at the rate of 25 per week, and this led to 
a general strike and lock-out. The matter was 
subsequently arranged, this being one of the cases 
in which a settlement was arrived at before the 
Board of Trade official had time to act. The dis- 
pute between the bricklayers and plasterers of 
Newcastle involved a point of demarcation of work. 
The two trades could not agree as to the limits of 
operations carried on in laying cement flooring. The 
matter was referred to arbitration, but, as so often 
happens in similar cases, the award was not adhered 
to owing to what are called ‘‘ difficulties of interpre- 
tation ” (a convenient phrase), and work was again 
stopped. In this case it would seem that the brick- 
layers agreed to leave the allotment of the work in 
dispute to the discretion of the employer, but the 
plasterers remained out, claiming, perhaps not un- 
naturally, that the award which gave them a part of 
the work as their sole right should be adhered to, but 
at the same time they providently demanded an ad- 
vance of 4d. per hour on their wages. Matters re- 
mained in this position until most of the workmen 
affected had found work elsewhere. After a time an 
officer of the Board of Trade visited the district and 
had interviews with the parties affected. He after- 
wards presided over a conference of representatives 
of the two societies, at which the matter in dispute 
was thoroughly discussed, but no decision was 
arrived at. After negotiations extending over a con- 
siderable period, a conference consisting of two 
architects, two builders, two bricklayers, and two 
plasterers, was held, and ‘‘the rights of each trade 
to do cement work were specifically defined.” 

In the two cases above quoted we have examples 
of the most pernicious principles which the trades’ 
societies seek to establish, and, indeed, have very 
effectually established. The first is a monopoly to 
a privileged body of a given description of work, 
and the second, which is but an extension of the 
first, that no man of one trade shall do the work of 
another trade. One can understand and often 
sympathise with men asking for higher pay or 
shorter hours ; that isa simple matter of bargain 
which is one of the fundamental rights of all free 
men; but in the demarcation of work and the 
non-employment of free labour, we really see this 
elementary principle of freedom broken down, and 
an irresponsible power steps between citizens, usurp- 
ing jurisdiction which even the Crown does not 
possess. 

In the building trades this tyranny has been very 
strongly felt, and here it is most insidious because 
there is not the wholesome corrective of competi- 
tion from abroad. The sufferers have been chiefly 
the poor who have had to pay rents simply enor- 
mous for the accommodation given. The owners of 
ground rents have something to answer for in this 
respect. Like so many other classes they ask as 
much as they can get, but so far as we are aware 
they have never formed a society to prevent the 
letting and occupation of any one class of property, 
were they to do so probably the law would step in. 
It must be remembered, however, that if excessive 
ground rents are charged it is due to the absence 
of competition, which in turn is dependent on the 
limited area covered by houses, which, again, is 
governed by the cost of erection. In the engineer- 
ing trades the same principle of restriction is sought 
to be enforced, and as seon as the eight-hours ques- 
tion is settled we are promised a campaign on this 
subject, which, if the unions are successful will 
upset all our previous notions of freedom of con- 
tract, and the right of a man to do what he will 
with his own so long as he does nothing to the de- 
triment of society at large. 

The next case of importance mentioned in the 
report is that of the engineers at Hull, the details 
of which have already been told, so that we need 
give only the salient features. The strike here 
was caused because an ordinary machine-worker, 
a member of the United Machine Workers’ Asso- 
ciation, was put on to a new milling machine, the 
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men claiming that it should only be worked by 
a skilled engineer. The controversy, as the report 
states, was complicated by a dispute between the 
brass-finishers and the engineers as to who should 
be employed in grinding in  brass-cased cocks 
and valves. We have here a very pretty three- 
cornered duel, with the employer—Earle’s Ship- 
building and Engineering Company—as a target 
to catch all stray bullets. After local efforts to 
arrange the quarrel had failed, the Board of Trade 
stepped in, and ultimately the matter was adjusted. 
Passing over several instances not of special in- 
terest, we arrive at the case of the brassworkers 
at Rotherham, who struck work because a member 
of their society was discharged, and here the men 
applied for the Board of Trade’s intervention after 
10 weeks, but as the places of the majority of the 
men on strike had been filled it was considered by 
the department that no useful end could be served 
by intervention. The Linotype Company’s engi- 
neers threatened to strike because too many boys 
were employed, and grinding in was not done by 
their nominees. The Board of Trade intervened, 
and as the company agreed to restrict the number 
of boys, some being discharged for the purpose, to 
employ no ‘‘skilled’’ workmen for grinding, and 
to recognise that one man should only work two 
milling machines, the threatened strike was averted. 
A boot and shoe strike, the next on the list, arose 
from the fact that the workmen objected to the firm 
sending certain work out to be done by machinery 
by another firm employing persons not members 
of the Cordwainers’ Society. The dispute was 
also complicated by internal dissentions among the 
men as to demarcation of work. The Board of 





Trade appointed a conciliator, and the dispute 
ended by the firm agreeing, among other things, | 
to have all repairing done on the premises except- | 
ing in cases where the society agreed as to the | 
conditious under which such work should be done 
elsewhere. 

Among other cases we find a strike of weavers | 
because one was to attend two looms; the} 
wire-drawers of Cleckheaton struck because ‘‘ un- | 
skilled” workmen were continued to be employed 
on certain new machines ; the shipwrights struck | 
because joiners were employed in erecting deck- | 
houses ; the masons of Huddersfield struck because 
they required that ‘‘no wallstone dresser, quarry- 
man, or bricklayer should be allowed to do mason’s 
work ;” the ironworkers at Bestwood struck because 
three men, who had been discharged for alleged neg- 
lect of duty, were not reinstated. 

We have not in this brief summary taken note of 
cases in which strikes have been brought about on 
the question of wages, for those may be supposed 
to be legitimate in principle ; but the instances 
quoted from this dispassionate Government publi- 
cation, we think are sufficient to show that the aim 
of the trades’ unions and societies is to obtain con- 
trol of works, and to have the decision as to who 
shall and who shall not do certain work, and 
whether men shall or shall not be employed and 
discharged. Whether a large manufacturing indus- 
try can be carried on on these lines is a question 
needless to discuss here; but it is one the em- 
ployers of labour throughout the country would do 
well to put to themselves very seriously. 





CONSULS AND TRADE. 

Tue Parliamentary paper which was recently 
issued, and which contains correspondence between 
the Foreign Office and Chambers of Commerce, &c., 
respecting diplomatic and consular assistance to 
British trade abroad, serves at least to show that it 
is the earnest desire of the Foreign Oftice to do any- 
thing that can be shown to be within their power 
for the furtherance of British trade. It must also 
be admitted that it shows that while some of the 
suggestions offered by the corresponding bodies 
were of considerable value, a good many of them 
were impracticable, and many of their criticisms 
and complaints were ill-founded. 

The correspondence begins with a letter from the 
Foreign Oftice to Sir Albert Rollit, as President of 
the Association of Chambers of Commerce and of | 
the London Chamber of Commerce, asking that | 
arrangements should be made for suggestions being 
offered to the Foreign Office, which would be useful 
to our consuls in foreign countries. The result 
was a series of communications from a number of | 
Chambers of Commerce, offering suggestions bear- 
ing chiefly on the industries in which the members 
interested. For instance, the Blackburn | 
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Chamber of Commerce asks the Foreign Office to 
forward from time to time, for the examination of 
the members of the Chamber and of the trade 
generally, any samples of woven fabrics in cotton, 
silk, woollen, and worsted that may be received 
from our consuls abroad. The Bradford Chamber 
desires samples of all articles of important con- 
sumption, composed wholly or partly of wool, 
whether yarns or woven fabrics (a) produced in the 
country itself ; (b) imported from foreign countries, 
together with details regarding prices, dimensions, 
and any other interesting information, such as mode 
of making up, packing, &c. The Cardiff Chamber 
asks for exhaustive reports about the coal trade of 
each country. The suggestions of the Manchester 
Chamber are of a more general nature. They point 
out that the services which may be afforded to 
British commerce and industry by Her Majesty’s 
representatives abroad are of two kinds: (1) the 
supplying of timely information upon matters of 
interest to merchants and producers, manufacturing 
and agricultural, and (2) the rendering of particular 
assistance to individuals or firms engaged in mercan- 
tile or industrial enterprises in foreign countries, in- 
cluding those which are connected with contracts of a 
public character. Prompt information, they think, 
should be forwarded on such points as alterations in 
customs, tariffs, roads, railways, waterways, intended 
or needed, changes in trade routes by land or water, 
the state and prospects of agriculture, including 
improvements in methods and changes in cultiva- 
tion, the course of prices and wages, the state of 
the currency, changes therein, and their causes, 
new manufactures, foreign competition with British 
manufactures, and any other facts bearing upon the 
economic condition of the people. It is pointed out 
that the information supplied in the annual reports 
and in occasional communications published in the 
Board of Trade Journal, though often fairly satis- 
factory, is not either so full or so promptly fur- 
nished as is desirable, and, further, that the value 
of these reports would be enhanced if the method 
adopted by the United States consuls were more 
extensively adopted, namely, that of preparing and 
forwarding for publication special occasional state- 
ments illustrating the changes in manufactures and 
agriculture, discoveries and developments of 
national resources, and inventions bearing upon 
processes of manufacture, agriculture, or transpor- 
tation, increased competition of any kind with 
British industries, and investment of British capital 
in foreign industries. An example of useful intelli- 
gence upon the last - named of these subjects 
afforded by the statement given in the 
recent report of Her Majesty’s Consul at Rouen, 
as to the huge and growing employment of 
British capital in the industries of that town. Such 
reports, furnished by American consuls, are some- 
times found to be valuable monographs supplying 
information not to be obtained elsewhere. A fur- 
ther excellence of these reports is that they furnish, 
often very promptly, translations of public docu- 
ments of great interest and value. On the subject 
of rendering official assistance to British subjects 
interested in mercantile or industrial enterprises 
abroad, the Board of Directors of the Chamber is 
aware that complaints have been made of the 
unwillingness of Her Majesty’s representatives 
to give support to firms seeking contracts or con- 
cessions from foreign Governments in Turkey, in 
the countries of the Far East, and elsewhere. 
But the more active aid of the representatives of 
other Powers is said to have been the means of 
diverting important business from British to foreign 
houses, to the detriment of British trade and indus- 
try, and the Board expresses its appreciation of the 
danger inintrustingto British diplomaticandconsular 
officers anything like full authority to exert pressure 
at their discretion, on behalf of applicants, in such 
cases. At the same time the Chamber agrees with 
the rule laid down by Mr. Bryce when he was 
Under-Secretary of State for Foreign Affairs, in 
which he states that where undue political influence 
is being used by the representatives of other States 
on behalf of their citizens, ‘‘it is no more than 
right that our envoys should remonstrate and 
insist on an equally favourable hearing for British 
subjects as for other foreigners.” 

The memorandum of instructions which has been 
sent to the commercial attachés of the British Em- 
bassies on the Continent shows that the Foreign 
Office authorities have carefully considered all the 
suggestions which have been made to them and em- 
bodied them in the instructions, and, therefore, in 
future we may expect a great improvement in the 








reports which are presented to the Foreign Office. 
These commercial attachés are to devote their whole 
time to the collection of information and the prepara- 
tion of reports. They are instructed to avail them- 
selves of every possible source of information 
in regard to commercial questions, not only in the 
country in which they reside, but also in the other 
countries within the area assigned to them. For 
this purpose they are recommended to take in such 
commercial and industrial papers and periodicals 
published in those countries as may appear best 
calculated to supply them with accurate informa- 
tion, in order that they may furnish reports from 
time to time on any matters of interest they may 
find therein. In addition to their own annual 
report, and special reports on matters of in- 
terest to British trade and industry, they are 
asked to be prepared to assist Her Majesty’s consuls 
and vice-consuls within their area with advice 
when required in the preparation of their com- 
mercial reports. They are to watch carefully all 
tariff questions, the proceedings in the Legislatures 
and the Chambers of Commerce, and other public 
bodies, and furnish abstracts of anything of interest 
of a commercial or industrial character, together 
with such comments of their own as may seem 
called for. They are to be prepared to give advice 
and assistance to British consuls on all commercial 
matters, and also to British Chambers of Commerce, 
merchants, manufacturers, and shippers, and while 
not expected toact as agentsor commercial travellers 
for private firms, or to push their particular busi- 
ness, it may still be in their power to render them 
substantial assistance in the pursuance of legiti- 
mate enterprise. In order to advance the objects 
which they have in view, they are advised to cul- 
tivate friendly relations in the countries within 
their area with the heads of those departments 
which are concerned with industry or commerée, 
and also with the heads of any great manufacturing 
or commercial firms with whom they may be ac- 
quainted, and who may be able to furnish them 
with valuable information. 

In addition to reporting on purely commercial 
questions, they are also to give attention to and 
report, as occasion may arise, on the following sub- 
jects: (a) Mining and industrial concessions, and 
enterprises to British subjects within their area ; 
any difficulties connected therewith; openings for 
extension or development, and possible new fields 
for enterprise. (b) Labour questions, strikes, rates 
of wages, workmen’s unions, insurance or pension 
schemes, &c. (c) Sanitary questions, especially in 
regard to quarantine and precautions against 
diseases of animals. (d) Trade marks and patents. 
(e) Railway and preferential railway rates, roads, 
waterways, and telegraphs, changes in trade routes 
by land or water. (jf) Technical education. (9) 
Bounties and subsidies. (h) Improvements in in- 
dustrial methods and machinery. (i) The state 
and prospects of agriculture, including improve- 
ments in cultivation. They are also advised not 
to lose sight of commercial questions which 
affect India and the colonies, and to furnish 
reports upon such matters, and they are to be 
prepared to give information to colonial Govern- 
ments, on matters of commercial interest, subject, 
where necessary, to instructions from the Foreign 
Office. To supplement these instructions a lengthy 
and valuable memorandum prepared by Mr. Bryce 
respecting the question of diplomatic and consular 
assistance to British trade abroad is printed in the 
report, and contains a great number of useful sug- 
gestions, which ought to be studied by all who are 
interested in the subject. 

It is quite evident that if our representatives in 
foreign countries act up to the instructions which 
they have received, that their offices will not be, by 
any means, sinecures, and that they will be able to 
supply much useful information to merchants 
and manufacturers. The number of commercial 
attachés on the Continent has been increased, one 
at Berlin for Germany, Holland, and Scandinavia, 
and one at Madrid for Spain and Portugal, while 
the attaché at Paris has had his district extended to 
cover Belgium and Switzerland. The area of the 
commercial attaché in Russia has been extended to 
the south-eastern parts of Europe, a separate 
attaché has been appointed for the Turkish Empire. 
In the Far East a number of additional consuls 
have been appointed, and it is to be hoped that the 
recommendation made by Mr. Brenan, in his special 
report on the condition of trade in China, will be 
attended to, anda commercial secretary appointed 
for that vast country. Our manufacturers and 
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merchants, however, must understand very dis- 
tinctly that after our representatives have done all 
in their power, the success of their enterprises de- 
pends most of all on their own efforts, and that 
those who wait on diplomatic and consular agents 
toshow them where to sell or buy their goods are 
not likely to build up much of a foreign trade. 





THE MAXIM-SCHUPPHAUS 
SMOKELESS POWDER. 

Tue distinguishing feature of the gunpowder 
invented by Mr. Hudson Maxim and Dr. Schiipp- 
haus is its form. It has other characteristics of 
great value and originality, but these are only ren- 
dered possible by the peculiar shape in which the 
powder is moulded, and therefore they are in a 
sense subsidiary. The object of the inventors has 
been to attain a regular and uniform pressure within 
the gun from the time that the projectile com- 
mences to move until it leaves the muzzle. To 
borrow a comparison from the steam engine, they 
have aimed at producing an indicator card with the 
pressure line straight and parallel to the base, not 
one with an expansion curve. Whatever merit 
there may be in hyperbolic curves in a steam 
engine, there is none in a gun, for there the 
object aimed at is to impress the greatest possible 
amount of energy on the projectile with the least 
strain on the weapon. Evidently this can be best 
done by a pressure sustained uniformly from 
breech to muzzle, such as would be represented by 
a rectangular diagram. The maximum pressure 
and the average pressure then become identical, 
and for any given ballistic result the maximum 
pressure is greatly reduced below what it would be 
if there were sensible expansion of the gases in the 
bore. 

This result is sought to be attained in the 
Maxim-Schiipphaus powder by giving to each 
grain such a configuration that the rate of burning 
shall keep pace with the motion of the projectile, 
and still maintain the space behind it filled with 
gases at a fairly constant pressure. It must be re- 
membered that gunpowder does not burn by de- 
tonation; explosives that are consumed through 
their mass by a wave action are not suitable for 
guns, particularly for large ones, because the pres- 
sure sets up instantaneously and rises beyond con- 
trollable limits. Gunpowder consumes at its sur- 
faces, just as coal does in a fire, and its rate of 
consumption, ceteris paribus, varies with its sur- 
face. If it be in the form of spheres or cubes, its 
rate of combustion is greatest at ignition, and 
gradually decreases as the grains diminish in size, 
while on the other hand the speed of the projectile 
through the bore rapidly increases. Hence the 
pressure of the gases is not maintained. The ideal 
condition is that each grain shall at the moment of 
ignition present sufficient surface to combustion to 
give the required pressure, and that this surface 
shall rapidly increase so as to insure more and more 
vigorous combustion. 

In the powder we are considering, this result is 
attained by perforating each grain with numerous 
holes, and by treating the outer surface in a way to 
delay its ignition. The combustion in the holes 
then gets a momentary start, and rapidly enlarges 
them, enabling a larger and still larger surface to 
get into action. Multiperforated grains are not 
new, and, therefore, the novelty in the form of 
the powder we are considering does not lie so much 
in the presence of the holes as in the form of them. 
Mr. Maxim found that if triangular, square, or 
hexagon holes were made in the powder grains, they 
maintained their form all through the combustion, 
although the original holes were quite fine. This 
results, he says, from an increase of pressure oc- 
curring in the angles. Now, as the rate of com- 
bustion increases with the pressure, it is greatest 
in the angles, and thus the holes, instead of becom- 
ing circular, maintain their original shape as they 
increase in size. By properly shaping and disposing 
the original perforations, it is possible to insure that 
the entire grain shall be consumed simultaneously, 
and that its rate of combustion shall increase until 
the whole mass becomes converted into gas. This 
can be demonstrated experimentally. If the 
powder grains that are blown out of the gun happen 
to come out with their axes parallel to the line of 
fire the rush of air extinguishes them, and then 
the exact form they have burned to can be seen. 

There are two smokeless powder compounds em- 
ployed by Mr. Maxim and Dr. Robert Schiipphaus. 





The first is made by mixing together in a kneading 
machine, at a temperature of about 120 deg. Fahr., 
80 lb. of tri-nitro-cellulose, of about 13.3 per cent. 
nitrogen, with 8 lb. of gelatine-pyroxylin, of 12 per 
cent. nitrogen (and soluble in nitro-glycerin below 
100 deg. Fahr.), 12 1b. of nitro-glycerin, and 35 lb. 
of pure anhydrous acetone, adding 1 lb. of pure 
urea dissolved in pure methyl alcohol. The mix- 
ture is kneaded for an hour at 120 deg. Fahr., and 
then rolled into sheets ; these sheets are finally 
made into a roll and placed in a press cylinder, 
from which the material is forced through 
a die, under a _ pressure of 3000 lb. to 
4000 1b. per square inch, emerging in the form 
of multiperforated cylinders. The rods are cut 
into grains about three diameters long, and are 
dried first in air and finally in a vacuum ; or rec- 
tangular bars are produced, and these are perforated 
transversely. The nitro-glycerin may, however, 
be entirely dispensed with, and a pure gun-cotton 
composition produced. In such case the propor- 
tions are: Tri-nitro-cellulose 80 parts, gelatine- 
pyroxylin 19} parts, and urea $ part. The urea 
counteracts any possible slight local decomposition, 
neutralising the nitrous acid as fast as it is 
formed, being itself thereby decomposed into car- 
bonic acid, water, and nitrogen. To retard the 
ignition of the exposed surfaces of grains or strips 
of powder they may be coated with varnish or be 
denitrated, or have a coating of non-explosive 
celluloid. Powders such as these, however, will 
not burn with sufticient rapidity unless the grains 
are multiperforated to expose a large surface to 
combustion. It requires a greater proportion of 
nitro - glycerin to enable powder to burn in the 
form of sticks or rods. 

More than two years ago a number of tests of the 
Maxim-Schiipphaus smokeless powder were made 
at Sandy Hook, the powder containing only 9 per 
cent. of nitro-glycerin. The first was with a 5-in. 
breechloading siege gun, for which the Government 
requirements were a velocity of 1830 foot-seconds, 
with a maximum pressure not exceeding 31,360 lb. 
per square inch. Witha charge of 9} 1b. of powder 
and a projectile of 45 1b., a velocity of 2403 foot- 
seconds was attained, with a maximum pressure of 
30,600 lb. With a 10-in. breechloading rifle, for 
which the regulation requirements were : 
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5-in rifle, the results in the following Table were 
gained : 
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These are remarkably high velocities with low 
pressures. It would be easy to multiply examples, 
but enough has been given to show the splendid 
ballistic qualities of this powder. 

If we understand Mr. Maxim rightly, the use of 
this powder in guns of existing types occupies only 
a subsidiary place in his plans. What he aims at is 
a complete revolution in the methods of warfare, 
at least of naval warfare and siege operations. He 
sees in the new powder a means of throwing high 
explosive shells of a size neyer yet attempted 
except in the case of the Zalinsky gun, and 
of throwing them with perfect safety to the 
gunners. It will be remembered that the 
Zalinsky gun was operated by compressed air, and 
threw a dynamite shell of 500 lb. to 1} miles, and 
of 200 lb. to 2} miles. Most excellent practice was 
made with it at Shoeburyness, and the effect of 
the explosion was enormous. It suffered, how- 
ever, from the defect that it required a consider- 
able amount of machinery to operate it, and that 
it could be readily destroyed by the guns of a ship 
which was out of its range. The bore of the gun 





was about 70 ft. in length, and at sea it could only be 
aimed by manceuvring the vessel carrying it. Mr. 
Maxim, as he explained in a lecture delivered 
before the United Service Institution last June, 
sees in the powder a propulsive agent capable not 
only of replacing compressed air for throwing aérial 
torpedoes, but also able to send them to the full 
range of modern artillery. If this anticipation can 
be fulfilled it will certainly transform the methods 
of naval warfare. 

High explosive shells are, of course, no novelty. 
The French use them filled with picric acid—so- 
called melinite—and we adopt gun-cotton. But the 
amount of explosive that can be put into a shell is 
comparatively little, even for a 12-in. gun. Owing 
to the necessity of making the walls of the shell 
strong enough to stand impact against armour and 
the powder pressure in the gun—35,000 lb. to 
40,000 lb. per square inch—there is but little room 
left for explosive. What is carried can only 
have a local effect, its destructive action being 
very limited. Therefore explosive shells of the 
present type, whether filled with gunpowder 
or with high explosive are essentially alike, 
differing only in degree. Mr. Maxim’s shells 
are, however, torpedoes; they are not intended 
to destroy by impact, but by explosion. To 
this end it is proposed they shall carry from $ ton 
to 1 ton of gun-cotton inclosed in a shell, with 
only sufficient strength to act as an efficient 
envelope. Now Lieut.-Colonel Bucknill has given 
a formula from which Mr. Maxim deduces that 
4 ton of gun-cotton exploding anywhere within 
47 ft. of the hull of a ship will destroy her, 1 ton 
would have a similar effect at 168 ft., and 1 ton of 
nitro-gelatine at 250 ft. Other authorities give 
longer distances. It is quite evident that if it were 
possible to throw such charges over ordinary ranges, 
the conditions required in artillery would be quite 
altered. The target would be enormously enlarged, 
since it would be no longer necessary to hit the ship 
herself. Further, the present flat trajectory would 
not be required, a plunging shot, taking effect in 
the water, being the best way of attacking the un- 
protected portions of a vessel. 

It is upon these assumptions that Mr. Maxim 
proceeds. He proposes to make a powder, accord- 
ing to the method described above, which will give 
a pressure of 10,000 lb. to the square inch, and 
practically maintain it until the shell leaves the 
gun. With such a pressure only one-third or one- 
fourth that usually employed, the diameter of the 
gun could be largely increased without danger 
of explosion, while the thickness of the shell 
could be decreased. As all explosives are 
of low specific gravity, we should then have a 
projectile of moderate weight, presenting a large 
area to the pressure of the gases, and consequently 
capable of attaining a fairly high muzzle velocity. 
Of course it would experience increased air re- 
sistance, but as itis not intended that it should 
reach the target with armour-piercing velocity, that 
is not of somuch importance. The explosive would 
be fired by a percussion fuze coming into action on 
the projectile meeting a sudden resistance, such as 
the superstructure of a vessel, or the sea. It is 
not intended that the torpedo should be launched 
against the armour of a vessel, although if it struck 
the belt or a turret it would certainly inflict very 
serious injury to other parts of the vessel, even if 
the plate itself escaped. 

Turning now to the details of Mr. Maxim’s 
scheme as set forth in his lecture, he proposes to 
make a gun of the same external diameter as the 
rear portion of the 67-ton gun, and of the same 
length, but 27-in. bore. Two sizes of projectile 
could be used in such a gun, one carrying half a 
ton of explosive, and weighing 1 ton, and a larger 
carrying 1 ton of explosive and weighing 1} tons. 
The range of the smaller would be nine miles, and 
of the larger five miles, with a muzzle-velocity of 
2000 foot-seconds. Various explosives may be used. 
Mr. Maxim naturally prefers ‘‘maximite,” but as 
gun-cotton is the regulation material in this country, 
he confines his proposals mainly to that. In re- 
lation to it he says that wet gun-cotton is as safe to 
throw from a gunas a piece of wood. ‘‘ A cylinder 
of compressed wet gun-cotton, the size of an ordi- 
nary projectile, without any covering whatever, 
could be thrown from a gun with a charge of gun- 
powder at service velocities without the least danger 
of detonation. . . . Wet gun-cotton can be de- 
tonated only by a very powerful detonating charge 
exploding in direct contact with it, and exerting a 
pressure of probably at least 200 tons to the square 
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inch under an inconceivably high temperature.” It 
is matter of common knowledge that wet gun- 
cotton shells can be thrown from a gun with safety. 

As Mr. Maxim’s design of aérial torpedo involves 
the fuze being placed in the shell at the time of 
manufacture he has, in conjunction with Professor 
Philip Alger, devised a fuze in which the detonator 
is normally contained in a chamber of such capacity 
that should it explode the pressure will not be sufti- 
cient to extend the explosion to the dry gun-cotton 
primer. The detonator is normally held at a dis- 
tance of some inches from the gun-cotton, and it is 
only when the centrifugal force resulting from the 
rotation of the torpedo in flight draws back the 
hooks by which it is retained, that the fuze can ex- 
plode in contiguity to the gun-cotton. 

We have given only a brief and general account 
of Mr. Maxim’s system of aériel torpedoes, because 
at present it is in many respects speculative. 
Nevertheless, there is sufficient actuality about it 
to render it worthy of earnest attention. It deals 
with a subject which has long been before the minds 
of naval men, and which has excited the greatest 
interest. We have only to reckon up the number 
of our torpedo-boats, torpedo-boat destroyers, and 
torpedo gear on battleships and cruisers, to under- 
stand how great a factor even the Whitehead tor- 
pedo, with its limited range and comparatively 
small charge of 200 lb. of explosive, is in naval war- 
fare. If an aérial torpedo, capable of carrying 
the same charge, and of being fired out of guns of 
normal weight and length, could be produced, it 
would probably supersede the Whitehead at once 
on board large vessels, on account of its greater 
simplicity, reduced cost, and increased certainty of 
aim. If the Maxim-Schiipphaus powder will do 
what is claimed for it, that is, give a determined 
and constant pressure during the entire travel of a | 
projectile through the bore of a gun, we ought not 
to be far from the possibility of throwing a large, 
and relatively light, shell over fairly extended 
ranges. We do not need to contemplate charges 
of a ton, or ranges of nine miles, to see that 
naval tactics and naval construction might need 
to undergo considerable modification, if a prac- 
tical aérial torpedo were produced. The explosion 
of 200 1b. of gun-cotton on the roof of the battery of 
a warship would probably put all its occupants 
out of action, while in the water alongside it would 
burst in the plates. Our actual experience of 
naval warfare is very small, and, therefore, it is 
almost impossible to predict what will be the effect 
of any particular weapon; we know enough of 
human nature, however, to be certain that a vessel 
capable of throwing aérial torpedoes will have an 
immense moral advantage, even if the material 
attainments should fall very far short of those set 
forth by Mr. Hudson Maxim. 





THE RAILWAYS AND TRADE IN 
INDIA. 

Ir is quite in accordance with anticipations that 
the railway revenue in India should show a material 
decrease for the past fiscal year, which ended 
with March, owing to the famine and plague 
which have so seriously affected the progress of some 
of the districts of our great Eastern dependency. 
This will the more readily be appreciated when it 
is remembered that with a moderately sacisfactory 
crop, grain provides one-fourth of the gross earnings 
from goods trafic on the railways, so that a decrease 
equal to 20 per cent. in the earnings from this im- 
portant source is a serious matter for the accountants 
to face. The railway companies dealt with only 
5,701,249 tons instead of 6,140,643 tons in the 
previous year ; while the decrease in the revenue 
was 76 lakhs of rupees. The North-Western line 
seems to have been hit pretty hard, the decrease being 
320,000 tons, or nearly 70 per cent. The Bombay- 
Baroda Company, too, alsosuffered tothe extent of 50 
percent., theirtotal beingred.aced to54,235tons. The 
Great Indian Peninsula suffered least, their decline 
being only 4200 tons, while the East Indian carried 
only 141,042 tons instead of 237,421 tons. This varia- 
tion, of course, was due to the North-West Pro- 





| 
vinces being affected most severely. There was | 
collapse in the shipments from Kurrachee, where in 
some past years the exports have reached half a 
million tons, and last year were only 48,528 tons. 
Calcutta is in a much worse state, the shipments 
being only 3791 tons, but her importance as a 
port of shipment has been steadily declining in| 
recent years. Altogether only some 2.3 per cent. | 


| been dealt with, bringing the aggregate to 220,209 
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years ago 20 per cent. of the crop was exported. 
The story of the influence of the famine on the 
railways is not yet completed ; the current year’s 
returns must be still more affected ; but it is most 
gratifying to note that, owing to expansions in 
other departments in commerce and manufactures, 
the net result on the railway returns is not so 
disastrous as it would otherwise have been. 

Thus, although there is a decrease of 20 per 
cent. in the revenue from grain traftic, the gross 
receipts from all goods traffic are only 5.83 per cent. 
less than in the previous year. The ton-mileage 
decreased 7.20 per cent.; and the tonnage of goods 
booked 3.44 per cent., so that the average haul was 
less—159 miles on standard and 121 on metre 
gauges lines. This is no doubt accounted for 
by the fact that the grain traffic was more local than 
for exportation, in which latter case there is a long 
haul to Kurrachee or other ports. Thus indirectly, 
also, the famine affects the result, for there is 
greater gain from long hauls. Again, to encourage 
traftic, lower rates were quoted. Some examina- 
tion of the details of the goods traffic indicates an 
improvement in general trade. It is largely in 
the productions of the soil that we find decreases : 
all grains, oil seeds, cotton, hides and skins, spices, 
and timber. These are serious enough to India, 
but there is satisfaction in the fact that the coal and 
coke carried have increased 88,982 tons ; the total 
carried now being over 44 million tons. Again, 
there is an increase of 30,913 tons in metals, which 
now approach half-a-million tons. Indian tea is 
undoubtedly growing in favour, as evidenced from 
the constant expansion of the traftic. This year 
the increase has been unusually great—30,857 tons 

the total now being 119,362 tons. Sugar has 








also increased by 86,629 tons, the aggregate being 
1,161,703 tons. Of tobacco 41,732 tons more have 





tons. Reference has been made in the past to the 
extension of jute mills in India, and some sugges- 
tion of the progress is found in the fact that the 
quality dealt with by the railways in the past year | 
was 20,596 tons more than in 1895-6, the aggregate 
being 1.2 million tons. Of course these figures | 
do not give either the total output or the exports, 
but they nevertheless indicate that in these great 
staple products India is moving forward, so that 
while the goods traftic return show a net de- 
crease, there are elements which afford satisfac- 
tion. There is another item—an increase of 
185,541 tons in the amount of railway plant and 
rolling stock carried for the public or foreign rail- 
ways. This was mostly for extensions of Indian 
lines, so that the system may have profited in some 
small way by the famine relief works. 

The passenger traffic has not suffered to any 
great extent by the famine. This is the more sur- 
prising, for it affected the natives most, and they 
provide 20 per cent. of the passenger revenue of the 
lines, assuming that they travel third and fourth 
class. They pay very small fares—only one-sixth 
of that paid by the first-class passenger, and less 
than half that paid by the second class ; but, as in 
Britain, their numbers enormously predominate. 
They contribute 97.56 per cent. of the total 
number travelling, the second class 2.25 per cent. ; 
and the first class0.39 per cent. They travel a shorter 
distance on the average. The mean for first class 
last year was 74.65 miles, for second 47.46 miles, 
and for the lower classes 39.67 miles. The distances 
were all greater than in the previous year, the pas- 
senger unit mileage having increased 4.13 per cent., 
while the number of passengers increased 5.05 per 
cent., and the gross earnings 2.47 per cent. This 
increase, in view of the fact that the passenger 
earnings constitute 40 per cent. of the total, partly 
balances the decrease in the goods traftic, so that 
the gross receipts for all traftic do not come out so 
badly. The decrease is only 3.32 per cent. 

On the other hand there was a greater length of 
railway operated, the addition to mileage being 
706, making the total 20,172 miles, while the mean 
mileage worked was 19,783, an increase of 623 
miles. This then shows that the gross receipts per 
week were 244.67 rupees per mile, or 164 rupees 
less than in the previous year; for although on 











an average 136 more passengers were carried per 
annum for each mile worked, 114 tons less of | 
goods were conveyed, the number of passengers per | 
mile per annum being 8129, and tons of goods | 
1641. Of course with the shrinkage of goods traftic | 
the train mileage was less, the total was 65,363,186 


.77 per cent., while the tons of goods decreased 6.5 
per cent., and the passengers increased only 1.7 
per cent. This diminution of traffic with an in- 
creased road mileage has made the management 
charges heavier. The maintenance charges have in- 
creased 3.52 per cent., the carriage and wagon ex- 
penses 1.44 per cent., traffic charges 2.48 per cent., 
and the general 0.92 per cent. The abnormal in- 
crease under the first head is difficult to under- 
stand, especially as the flood damages were neither 
very formidable nor widespread. Again, in face of 
other increases, a decrease of 2.29 per cent. in 
locomotive charges is somewhat remarkable ; tie 
fuel consumption was 10,000 tons greater, but the 
Indian coal used increased by 5.16 per cent., coke 
38.34 per cent., and wood 3.06 per cent., while the 
English coal was 26.59 per cent. less, and patent 
fuel 59.38 per cent. less. These facts probably 
account in some measure for the decrease in loco- 
motive charges, as well as the slight decrease in 
mileage. 

The total expenses have increased by 0.64 per 
cent. ; but in view of the decrease in receipts, the 
proportion of expenses to receipts has increased 
from 46.19 to 48.09 percent. ; but this is nevertheless 
satisfactory when compared with the rates in the 
case of railway systems in other countries. This is 
largely due to the cheapness of native labour, and 
here it may be remarked incidentally that 271,734 
natives are employed against 4665 Europeans and 
6696 East Indians. 

The net earnings on all the lines is 6.72 per cent. 
less than in the previous year, which is equal to a 
return of 5.20 per cent. on the capital outlay instead 
of 5.78 in the previous year. We have said little 
of the difference between returns for the standard 
and metre lines ; that is a subject that has long 
since been exhausted ; or rather it has been deter- 
mined that it is a question of special conditions. 
It may, however, be interesting to give some mean 
results : 


Standard. Metre. 
Mileage (mean worked) ... 10,809 7,667 
Average cost (rupees) 164,124 70,951 
Earnings gross per mile 
worked (rupees per week) 321 155 
Expenses per cent. of 
earnings... = es 47.05 50.22 
Passenger earnings per 
train-mile (rupees) . 3.27 3.13 
Goods earnings per train- 
mile (rupees) ... sop 4.76 2.94 
Expenses per train-mile 
(rupees) ... ia ie 1.99 1.58 
Net earnings per train- 
mile (rupees) i 2.25 1.56 


Of course passenger fares and goods rates vary 
considerably on different lines, but it will be noticed 
that the net earnings per mile worked bear about 
the same ratio to each other as the capital cost, 
and this is certainly a satisfactory issue. It is, 
perhaps, interesting further to note the variations 
in the return of railways variously worked. State 
lines worked by companies yield a return equal to 
6.87 per cent. on the capital outlay for standard, 
and 5.14 per cent. for metre-gauge lines ; State 
lines worked by the State, 3.20 and 7.90 per cent. 
respectively ; guaranteed lines (all on the standard 
gauge), 5.89 per cent. ; assisted companies, 4.90 
per cent. on standard, and 4.29 per cent. on metre- 
gauge lines ; and on native State lines, 4.55 per 
cent. and 7.06 per cent. respectively. 

This generally favourable return is most encou- 
raging for further developments, a subject to which 
we shall refer in a separate article. The more 
recently constructed lines, for which capital has 
been secured on more advantageous terms than 
that for the earlier railways, must in some measure 
reduce the loss to the Government, owing to cur- 
rency and exchange. The State has to continue to 
pay interest at the guarantee rates, whereas with 
the improved credit of the country it might borrow 
at from 2} to 3 per cent., instead of 4} ver cent. ; 
the fall in exchange raises this latter to 7? per 
cent. Had it been possible to remit the earnings 
at the contract rate of exchange, the result to the 
State of the year’s working would have been a profit 
of 41,28,400 rupees, instead of a charge of 
1,03,29,440 rupees. 








NOTES. 
Tue Protection From Fire oF Pusiic HALLs. 
One of the results of the terrible fire at the 
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ment in favour of improved preventitive legis- 
lation not only in France, but throughout the 
Continent. With the view of arriving at some 
happy mean between the extremist reforms asked 
for by irresponsible members of the general 
public on the one hand, and the, perhaps, all too 
lenient view of the authorities—who have a ten- 
dency to regard the fire as an accident pure and 
simple—we now hear of a congress of experts being 
called together to discuss the question of fire pro- 
tection in places of public entertainment. This 
gathering, which is to be international, is being 
arranged under the auspices of a most influential 
committee, including among its members a number 
of ministers, senators, and deputies. The probable 
date of the meeting of this congress is towards the 
end of September, when many of the Parisians are 
again returning to the capital. As far as this 
country is concerned, we understand that there has 
been a cordial invitation given for participation in 
this congress, and that there will be a considerable 
representation of English opinion in the discus- 
sion. The French executive have an accredited 
representative in London (Mr. F. Hoare, 2493, 
High Holborn), acting as their secretary, and a 
general committee is being formed of persons in 
sympathy with the objects of the congress, as well 
as a consultative council who will deal with the 
technical questions involved. It will by no means 
bea disadvantage if the energies devoted in this 
country towards assisting the French movement 
can also be utilised for the improvement of affairs 
in the metropolis. So far we have had only a 
half-hearted assurance in the House of Cum- 
mons that the question of safety of life at 
public entertainments is receiving the atten- 
tion of the authorities. Four months after a 
catastrophe like that of the Paris bazaar we 
should already have heard something more de- 
finite than the mere ‘‘ consideration” of the 
subject. 


JAPAN AT THE Paris Exurpition oF 1900. 


Ar a very early stage of her intercourse with 
foreign nations, Japan recognised the importance 
of international exhibitions as means of making 
herself known among the nations of the world. 
The first in which she took part was that of Vienna, 
in 1873, afew years after the revolution which over- 
turned the feudal system which had existed in 
Japan for centuries. That exhibition was the first 
glimpse which Europe had of the artistic powers of 
the Japanese on anything like a large scale, and it 
excited considerable interest in the Land of the 
Rising Sun. Curio-collecting became a recognised 
calling, and the export trade in curios rapidly 
assumed importance. Japan has taken part in all 
the important international exhibitions since that 
date, and notably those of Washington, Paris, and 
Chicago. Within the past few years, however, im- 
mense developments have taken place in every 
department of industry in Japan, and since the war 
with China, the ambition of the Japanese has been 
largely increased. They have, therefore, deter- 
mined that their section of the Paris Exhibition of 
1900 shall be worthy of the position which they 
believe they have taken among the nations of the 
world, and they have appointed a very influential 
Commission to take all the necessary steps for 
carrying out the object in view. Count Okuma, 
acting Minister of Agriculture and Commerce, is 
the President, and Baron Kuki the Vice-President. 
At a recent meeting of the Commission, the Presi- 
dent delivered an address, and pointed out that the 
art products of Japan had always attracted foreign 
attention, and further, that since the war, her manu- 
factures also had begun to attain considerable 
reputation. It was essential that energetic steps 
should be taken to bring the country’s works to the 
notice of foreign buyers, and an opportunity so 
excellent as the French Exhibition of 1900 must 
not be neglected. The people would then have a 
chance of showing whether they had reaily pro- 
gressed in art, and what special features their 
manufactures had developed. At the Chicago 
World’s Fair, a few years ago, Japanese works of 
art appeared to have failed to obtain the hoped- 
for results, and owing to the discouraging effect of 
the failure, a certain measure of indifference was 
noticeable on the part of art artisans on the 
present occasion. But Count Okuma pointed out 
that it must be remembered that the Chicago Ex- 
hibition had taken place before the war with China, 
and that Japan’s name now sounded very differently 
in the ears of Western peoples. In order to en- 





courage worthy effort, if, indeed, further encourage- 
ment was needed, the department purposed elabo- 
rating a system of prizes and other incentives. We 
may therefore expect, not only a good representa- 
tion of Japanese art works, but also specimens of 
the industrial products in which so much progress 
has been made in recent years, and European 
manufacturers will thus have an opportunity of 
estimating the value of the competition which they 
may expect from Japan. In order, however, that 
the exhibition may be of any value, it is necessary 
that the specimens shown should be the same as 
those which the Japanese are willing to place on the 
market at given prices. It is a comparatively 
simple matter to turn out goods of high quality, 
if no limit is given to the price, and to the time 
employed. Unless when otherwise stated, the 
things which are shown should be such as are 
likely to be exported and sold under ordinary 
conditions. 


SHIPBUILDING IN GERMANY. 


Amongst the articles which, on an ever increas- 
ing scale, are being made in Germany are ships. 
New shipyards are being erected, old ones ex- 
tended, and the majority of them appears to be 
well occupied. According to the latest statistics, 
which date from the beginning of the year, there 
were in course of construction in German ship- 
yards an aggregate of 275 vessels, of which 175 
were steamers, 13 sailing vessels, 39 lighters, &c., 
and the rest smaller craft. Of these vessels 250 
were being built of steel, 20 of wood, and two of 
iron. There is a predominent tendency on the 
part of the authorities, naval and otherwise, to get 
built within the country what can be possibly built 
there, and private contractors follow the same prin- 
ciple. Of the vessels referred to above 44 steamers 
and six sailing vessels were intended for the Trans- 
atlantic traffic, and it is quite manifest that the 
dimensions of the vessels became greater every 
year. There were not less than seven steamers 
in course of construction of more than 10,000 
tons ; six of these were for account of the North 
German Lloyd’s, and comprised a couple of the 
longest and fastest steamers afloat. Between 
5000 and 10,000 registered tons there were five, 
and 11 of 2000 to 5000 tons. Another important 
feature in connection with German shipbuilding 
is the rapidly increasing number of fishing steamers, 
about 30 being in course of construction at the 
beginning of the year. At the same time that 
several German owners have had vessels built 
for them abroad, a score of vessels have been 
built in Germany for foreign account, the Brazi- 
lian, the Roumanian, and other Governments being 
amongst the contractors. The Hamburger firm of 
Blohm and Voss stood at the head, as regards ton- 
nage, of the list at the beginning of this year, 
having during the previous twelvemonth constructed 
or taken in hand 12 Transatlantic steamers. Next 
comes the ‘“‘ Vulkan” Company of Stettin with 
eight steamers, some of which are of unique dimen- 
sions. Also the well-known Schickau yard has 
been tackling steamers of unusual size, but in addi- 
tion they have been busy with torpedo-boats, 
having built some half dozen for the German Navy. 
The Howaldt yard at Kiel builds a considerable 
number of vessels, but mostly of more modest 
dimensions, which remark also applies to the firm 
of H. C. Steileken and Son, Hamburg, and to that 
of ‘* Vulkan” in Bremen. Another Bremen firm, 
the ‘‘ Weser” shipyard, has on its list, besides 
several cargo steamers, a cruiser for the Ger- 
man Navy. The ‘‘Germania” yard, in Viel, 
built four vessels, three of which were tor- 
pedo-boats. Quite an unusual activity prevails 
at the German dockyards, and a good few contracts 
for the Imperial Navy have also been placed with 
private yards. The Government dockyards have 
in hand the three largest ships of the German Navy 
the one at Wilhelmshafen two, and the yard at 
Kiel one. The two first-class ironclads will have 
three propellers, and are in many respects built on 
similar lines. There was, further, in hand at Kiel 
a fourth-class ironclad, and at the Danzig dockyard 
a sister ship. Five cruisers of the second class are 
being built, two at the Imperial Dockyard at 
Danzig, two at the ‘‘ Vulkan” shipyard, Stettin, 
and one at the ‘‘ Weser” shipyard, Bremen. With 
regards to warships for foreign account, the 
‘Vulkan ” shipyard in Stettin have in hand three 
protected cruisers for the Chinese Government ; 
and the Schickau yard some torpedo-catchers and 
boats for the Austrian Government, 


SIR ISAAC HOLDEN, BART. 


ALTHOUGH not au engineer, Sir Isaac Holden, Bart., 
who died on Friday morning, the 13th inst., at the 
advanced age of 90 years, was endowed with in- 
ventive and constructive genius sufficient to place him 
in the first rank of mechanics ; his work in the perfect- 
ing of wool-combing machinery will entitle him to 
honourable mention amongst the industrial benefactors 
of the century. He was well equipped for his life- 
work, for although born in poor circumstances, his 
father being a headsman in a Renfrewshire mine, he 
secured what must be regarded as a liberal education, 
none the less prized because hardly won. Indeed, as 
is the case with many worthily ambitious Scotch 
parents, the Holdens intended that their son should 
‘* wag his pow in the pulpit,” and the réle of school 
teacher was but a stepping-stone. We have no occa- 
sion here to follow his scholastic career at Paisley, 
Leeds, Slaithwaite, and Reading, except to remark that 
its vicissitudes ultimately brought him in touch with one 
of the large woollen manufacturers when at Glasgow, 
and resulted in his engagement as bookkeeper with 
Messrs. Townend Brothers, Cullingworth, near Bingley. 
That wasin 1830, when Holden was in his 23rd year. 
Soon after his innate mechanical ingenuity was dis- 
covered, he became manager, and then partner, when 
he commenced that long-continued striving after the 
perfection of certain mechanical appliances in textile 
manufactures. 


The Townends were engaged in the woollen trade, 
and while they themselves had managed to resist the 
temptation of entering upon that search for a me- 
chanical means of preparing wool for the weaver in 
supercession of the laborious manual combing, their 
young manager was soon drawn into the vortex which 
nad brought to many others vexatious failure or a 
success provoking in its incompleteness. To make the 
peso of Holden’s ultimate success the clearer, it may 

e explained that the finest of woollen goods require 
that the short and refractory fibres of wool should 
be eliminated, while the curly threads have to be 
straightened and smoothed out, the long fibres being 
drawn into one united sliver to be sent to the weaver. 
This work was done up to within 50 years ago, solely 
by hand combs in cottage workshops. Two combs 
were used by each worker. The wool was in the first 
instance lashed in its matted form into one of these, 
having previously been washed and oiled ; and, after 
been dried in an oven, the other comb was passed 
through it gently and left in the one end while the 
first used comb was withdrawn and also passed 
through the wool in a similar way. Thus the combs 
were used alternately, the one while ‘‘ lashed” in the 
wool being fixed to a standard. The form of comb 
had much to do with the success and with the subse- 
quent difficulties of mechanical methods. It had 
three sets of teeth, each set of different height or 
length, so that when the tip of the comb was used the 
teeth were wider apart than when subsequently all 
three rows were worked into the wool. It was on 
this score that the earlier machines failed, beginning 
with one of date 1723, and including Dr. Cartwright’s 
of 1790, Collier’s of 1827, and others. 


Early in the forties four distinguished inventors 
were at work to overcome the many difficulties which 
rejoiced the hearts of the hand combers. These men 
held stated revels at the festival of Bishop Blaize, their 
patron saint, who is said to have invented wool comb- 
ing in the days of Diocletian. Heilmann was actively 
engaged at Alsace, Donisthorpe, Lister (now Lord 
Masham), and Holden in England. The diligence 
with which the work was pursued can be imagined 
when it is explained that two millions sterling have 
been spent in research and experiment, Holden dis- 
bursing himself 50,000/., and Lister even more. Each 
succeeded, although, perhaps, on different lines, and a 
magnificent reward was vouchsafed to all of them. 
Although the subject is fascinating, we cannot afford 
space to review the successive phases of the friendly 
rivalry. Heilmann took out the first patent—it was 
in 1842 —although Lister had succeeded before this, 
the arrangement of the former’s invention being on 
the Daas of a horizontal circular comb, with filling 
and drawing-off motion, working at different parts of the 
circle. It is, however, with Holden's work that we 
are more concerned. He had seven of Collier’s 
machines installed at Townend’s, and conducted his 
earlier experiments there, effecting successive im- 
provements in detail, as did others, so as to bring 
the machine to a higher state of efficiency. But, 
as we have already hinted, the Townends were 
not very sanguine as to the ultimate undoubted 
success of mechanism, and did not fully support 
Holden in his contention in favour of patents, so 
that reluctantly the enthusiast had to sever his con- 
nection with the firm, and became associated with 
Lister. It should be stated here that Holden took a 
common-sense view of the patenting of inventions. 
He always held that a patent should only be applied 





for where og and expensive experimental work had 
to be rewarded ; where the invention was accidental Or . 
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easily arrived at there was, he urged, no call for such 
recompense as the Patent Act affords. 

It was in 1846 that Holden first joined Lister at 
Bradford, and then commenced in earnest the work of 
invention. Holden, from the time he first saw the 
men deftly but delicately working the hand-comb, was 
convinced that the mechanism to replace the manual 
labour should be purely imitative. There is the well- 
told but sceptically received story of Heilmann being | 
similarly impressed by his daughter combing her flow- | 
ing locks first loosely with a wide-toothed comb and 
latterly firmly with a fine-toothed comb. The two 
inventors worked on different lines, Holden act- 
ing on the principle that square motion was 
the preferable, and that the work could be most 
effectually done by striking a fine comb into the 
‘* beard” of wool near to the comb head and pushing 
it away at once so as to avoid locking. The first 
yatent for this square motion was taken out in 1848, 
but even then the idea was far from being finally 
worked out with success, for when first applied at the 
mills of Messrs. Lister and Holden at St. Denis, it was 
found that, except with a very light weight of wool, 
it was not successful. Incessantly did Holden work ; 
but it is impossible here to review in detail the pro- 
gress which ultimately brought success. There have 
been subsequent improvements, particularly with the 
‘* Nobel ” machine—an adaptation of the Heilmann, 
and now largely used in England ; but the Holden 
is alone in operation at the Bradford establishment 
and throughout France, while Heilmann’s is most in 
favour in Germany. It is not necessary to do more 
than suggest the economic advantage of the new mecha- 
nism. The machine can do 100 times the work of the 
hand combs, and yet more workers are employed, pro- 
bably 10 times the number ; they have better wages, 
healthier surroundings, and greater leisure. Of this 
prospect the inventor was satisfied when at Townends, 
for he had studied Lord Brougham’s work on ‘‘ The 
Results of Machinery.” 

We need not review Mr. Holden’s other achieve- 
ments in making heald and genappe yarns, in scouring 
to remove oil, which was deleterious in any combina- 
tion in silk, &c., nor his association with Lord Masham 
in works, in 1848, at St. Denis, afterwards abandoned 
in 1860, and in 1852 at Rheims and Croix, near Rou- 
baix, as well as at Bradford in 1846. Mr. Lister 
retired in 1858, and the fact that his interest was 
bought at 85,000/. indicates the worth of the concern 
at that early date. Indeed, during the years of the 
American War, immense profits were made, and in 
1859 Holden’s two sons, Mr. Angus and Mr. Edward, 
were assumed as partners. As to his political and 
social career little need be said ; the latter brought him 
happiness in his ample recognition of its duties, or, 
rather, privileges. He was made a baronet in 1893 ; 
but it is an open secret that such honours were offered 
him earlier. Even to the last he found a satisfaction 
in following those strict rules of physiology which 
were characteristic of his life, and of that golden rule 
of concentrating his energy on the object or purpose of 
the time, which was an important element in his success 
as an inventor. 





CURRENT RAILWAY CONSTRUCTION, 

THE most important works now pending in connec- 
tion with British railways are those of the extension 
of the Great Central Railway to London. The works 
are divided, as we have previously stated, into three 
sections, viz., the northern division, the southern 
division, and the metropolitan division. The northern 
division extends from Annesley to Rugby, a distance 
of 52 miles. At Nottingham a central station is being 
pressed forward with energy, and the same may be said 
of some of the roadside stations north of Nottingham. 
The excavation in the cuttings upon the main line 
have been nearly competed ; the whole quantity of ex- 
cavation to becarried out is about 6,000,000 cubic yards, 
and upwards of 5} million cubic yards have now been 
moved. There are seven large viaducts in this division, 
and of these six, including that over the southern 
part of Nottingham, have been completed ; the other 
which runs through Leicester is practically finished, 
excepting the steelwork of a few large spans over the 
streets ; the contractors are waiting for this steelwork, 
and it is expected to be delivered in about two months. 
The retaining walls and arches forming the eubstruc- 
ture of the Leicester passenger station are practically 
complete. The division comprises 170 bridges, 
including one over the Trent at Nottingham ; of these 
165 are completed and the remaining five have either 
been commenced or are about to be put in hand. All 
the five tunnels upon the division have been completed, 
with the exception of the south front of the Mans- 
field-road tunnel at Nottingham, and the north front 
of the tunnel at East Leake. A considerable length 
of the main line, and some of the roadside station 
yards, have been trimmed and ballasted, and the per- 
manent way has been laid for a good distance. Con- 
tracts have now been let for most of the station build- 








ings, and the foundations for engine sheds, goods ware- 
houses, and other buildings at Annesley, Nottingham, 


Loughborough, and Leicester have been commenced. 
The number of men employed upon the northern divi- 
sion is at present 3217. Their labours are assisted by 
40 locomotives, 13 steam navvies, and 33 portable and 
other engines. Upon the southern and metropolitan 
divisions the completion of a large portion of the earth- 
works has resulted in a reduction of the working force 
employed ; it still stands, however, at 4940 men, who 
are aided by 42 locomotives and 13 steam navvies. 
The southern division is 41 miles in length, and extends 
from Rugby toa junction with the metropolitan system 
at Quainton-road; the earthworks are rapidly ap- 
roaching completion, 6,000,000 cubic yards having 
one moved out of a total of 6,272,000 cubic yards, 
The Catesby viaduct, which is well advanced, is the 
only work of the kind which remains to be finished, 
and 94 out of 107 bridges have been completed. Pro- 
gress is being made with ballasting, and 25 miles of 
permanent way has been laid. Sorting sidings, loco- 
motive and wagon sheds, and stations at Rugby, 
Brackley, and other places are in hand. Upon the 
metropolitan division a covered way and tunnel 
have been completed from Finchley-road to a 
bridge over the London and North-Western Rail- 
way, while most of the bridges over the line have 
been completed. A covered way under Lord’s Cricket 
Ground has been duly completed, in accordance with 
an agreement entered into with the Marylebone 
Cricket Club. Progress is being made with the Grove- 
road and St. John’s Wood-road bridges, and also with 
a coal-yard. Foundations for the terminus and goods 
warehouse are in hand, and contracts have been let 
for the buildings and roofing. At Neasden 212,000 
cubic yards of earth have , tipped upon a site 
selected for sorting sidings, and the necessary bridges 
and culverts are in hand. A contract has also been 
let for locomotive and wagon sheds. It may be added 
that the northern division is under the charge of Mr. 
E. Parry, while Mr. Douglas Fox, Mr. Francis Fox, 
and Mr. F. Douglas Fox are the engineers of the 
southern and metropolitan divisions. : 

The London and North-Western Railway has several 
works of some interest in hand. On the Chester and 
Holyhead section additional loop lines between Sandy- 
croft and Prestatyn have now reached a forward stage ; 
it is also anticipated that a new passenger station at 
Llandudno Junction will be completed this autumn. 
Additional loop lines have been commenced at Wins- 
ford ; the passenger station at Tamworth has been 
extended, and additional accommodation for goods 
traffic is now provided at Monument-lane, Birming- 
ham, and at Four Ashes ; a new passenger and oe 
station has also been commenced at Waverton, on the 
Crewe and Chester line. On the southern section of 
the Heaton Lodge and Wortley line (a distance of 
about 2? miles), the earthworks, bridges, and viaducts 
have been nearly completed, and station works will 
be shortly commenced at Mirfield and Northorpe. On 
the central section, between Northorpe and Cleck- 
heaton (a distance of 34 miles), about one-third of the 
earthworks has been carried out ; five of 22 bridges are 
being constructed, and a viaduct at Heckmondwike 
is being proceeded with. On the northern section, 
between Cleckheaton and Wortley Railway (a length 
of 6? miles), two-fifths of the excavations have been 
removed, and 10 out of 19 bridges are in progress. At 
the Gomersal and Gildersome tunnels, comprising a 
total length of 3153 yards, only a short length of head- 
ing remains to be driven; all the shafts are sunk and 
some 640 yards of tunnel are lined. On a new line 
from the North Staffordshire Railway at Ashbourne 
to the company’s Cromford and High Peak line at 
Parsley Hay, Buxton, more than half the excavation 
has been removed ; three out of 38 bridges have been 
built, while 17 are in course of construction; and at 
the Ashbourne tunnel about 300 yards have been lined 
out ofa total length of 378 yards. A new goods dépdt, 
adjoining the Brunswick Dock, Liverpool, has been 
opened Se tratiic. About 7} miles of sidings have 
been brought into operation for the sorting and mar- 
shalling of goods and mineral traffic, and bridge work 
has been commenced for further extensions. In 
connection with the widening of the Trent. Valley 
section between Milford and Stafford about two-thirds 
of the necessary excavation has been removed ; the 
bridges and viaducts have been built, and ballasting is 
in progress. At the Broad-street (London) goods 
station, building operations are in hand for a new 
warehouse between Wilson - street and Finsbury- 
avenue, and the erection of the ironwork has been 
commenced ; accommodation for vegetable traffic at 
Maiden-lane, adjoining the North London Railway, 
has been brought into use. 

Additional lines between Hattield and Peterborough 
and between Wrenthorpe and Lofthouse, on the 
Great Northern Railway, will be opened for traffic, 
to a large extent, by the close of the present year. 
The Leen Valley extensions are also Fino A 
section from Kirkby North Junction to Silverhill col- 
liery has been opened for coal traffic as a single line ; 
the rest of the work is being pushed on, and it is 
expected that the line will be opened to Pleasley 
early next year. A contract for a continuation 


/and the works are now making 








of the extension to Langwith, in order to form a 
junction with the Lancashire, Derbyshire and East 
Coast Railway line, is shortly to be let. New 
engine sheds at Grantham and Colwick, and a new 
wagon shed at Doncaster, will be brought into 
use before the close of the year. Lands required for 
lines at Nottingham and Basford have been acquired, 
good progress ; it is 
expected that they will be completed by the spring of 
1898. The contractors for a new goods dépot at Man- 
chester are pushing on satisfactorily. The contractor 
for the Hunslet line is also making good progress. 

The Camden and Kentish Town widening upon 
the Midland Railway has now reached a forward 
stage between Kentish Town station and St. Paul’s- 
road, and it is proceeding satisfactorily near the 
Kentish Town engine sheds. About three-fourths of 
the earthwork upon the Keyham branches has 
been completed. A contract has been let for the 
Gloucester new docks branch. The Wharncliffe 
branch has been practically completed, and coal 
traffic is now being worked over it. The Chapel- 
town branch extensions have been opened. During 
the first half of this year 72 miles of line were relaid 
with steel rails at the cost of revenue. 

The doubling of the Henley branch of the Great 
Western Railway, and the adaptation for pas- 
senger traffic of a portion of the Wrexham and 
Minera section have been practically completed. 
An extension of the Leominster and Bromyard 
line, and a line from Plymstock to Yealmpton, 
will shortly be opened for traffic. The doubling of 
sections of the South Wales, Monmouthshire, Ely 
Valley, and Cornwall Railway lines, the construction 
of the East Usk and Avonmouth Railway lines, and 
the erection of new stations at Windsor, Reading, and 
Truro have made good progress. A contract is about 
to be let for the alteration and enlargement of the 
Plymouth (Milbay) station. The construction of the 
Stert and Westbury line is proceeding, and a contract 
has been let for the construction of the South Wales 
and Bristol Direct line. To meet the requirements of 
increasing tratlic, it has been determined to double the 
Llynvi and Ogmore line, between Bridgend and Tondu, 
and the works will be commenced shortly. It has also 
been determined to proceed with an extension of the 
Pennar branch line in Monmouthshire. 

As regards other systems, the Great Eastern Rail- 
way has no important new works in hand at present. 
The company has, however, obtained powers for the 
construction of two coast lines in Norfolk and Suffolk, 
as well as for certain works for the protection of 
Lowestoft Harbour. The North-Eastern Railway is 
about to proceed with certain additions to Middles- 
brough Dock. The North Staffordshire Railway has 
no important works in hand, but it has applied to the 
Light Railway Commissioners for an order authorising 
the construction of light lines between Cheddleton 
Junction, Caldon Low, Waterhouses, and Hulme 
ind. The completion of the London widenings on the 
South Eastern Railway is still retarded by restrictions 
placed upon the company with regard to acquiring 
houses occupied by the labouring classes ; the progress 
of the works has, otherwise, been satisfactory. Rolling 
stock for working the Waterloo and City line of the 
London and South-Western Railway, under an agree- 
ment of March 8, 1894, is being provided, and the line 
is expected to be ready for traffic by the close of this 
year. A light line between Basingstoke and Alton, 
which has been proposed by the London and South- 
Western Railway, has been sanctioned by the Light 
Railway Commissioners. The company has obtained 
authority for the construction of a line between Alton 
and Fareham, to be called the Meon Valley Railway, 
and the works are about to be commenced. The 
London, Chatham, and Dover Railway has still no 
works of any moment in hand. The most im- 
portant undertaking on the London, Brighton, and 
South Coast Railway is the widening of the line be- 
tween South Croydon and Earlswood. 

The Lancashire and Yorkshire Railway is far 
from a stationary undertaking. A contract has been 
let for marshalling sidings, a re-arrangement of the 
goods yard, &c., at Rose Grove, as well as for 
station buildings, and an engine shed at the same 
place. A contract has also been let for widening the 
line between Darwen station and the Hollings sidings. 
A new station is being erected at Talbot-road, Black- 
pool, and the northerly half of the station has been 
completed and brought into use. Shunting necks 
have been provided for marshalling, and carriage 
sidings have also been provided at Lockwood, and the 
work is more than half completed. A new engine 
shed has been brought into use at Wakefield. Mar- 
shalling sidings and widening works are in hand 
at Bullfield, and between Lostock Junction to 
Bullfield. Widening works are also about half 
completed from Deal-street, Victoria, through the 
Salford station to Windsor Bridge Junction. The 
Newton Heath Carriage Works are being extended. 
Good progress has been made with a branch to 
the Manchester Ship Canal, seven-eighths of the 
works being now completed, The London, Tilbury, 
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and Southend Railway has not been engaged upon 
any works of importance of late; and the same may 
be said of the Taff Vale Railway. The Great Southern 
and Western Railway of Ireland has let a contract for 
the construction of the Drumcondra line to Mr. T. H. 
Falkiner, and the works have been commenced. The 
Great Northern Railway of Ireland has new stations 
in course of construction at Clontarf, Dublin, and at 
Windsor-avenue, Belfast ; extensive improvements are 
also in progress at Lisburn, Lurgan, and other stations. 








FATAL EXPLOSION OF A TAR STILL. 

A FORMAL investigation has been held at the Man- 
chester Town Hall by the Board of Trade, under the pro- 
visions of the Boiler Explosion Act, with regard to the 
explosion of a still, used in the distillation of tar, which 
occurred at the Bradford Chemical Works, near Man- 
chester, on the morning of June 17, whereby two men 
were killed. The commissioners were Mr. Howard 
Smith, barrister-at-law, and Mr. J. H. Hallett, consult- 
ingengineer. Mr. Gough appeared for the Board of Trade, 
and theowner of the still (Mr. Hamer Lockwood) was repre- 
sented by Mr. Rylands, of the firm of Messrs. Boote and 
Edgar, solicitors, Manchester. Mr. W. Cobbett, solicitor, 
watched the proceedings on behalf of the relatives of the 
deceased men. 

Mr. Gough in his opening statement said that the still 
in question was an iron cylindrical vessel with a hemi- 
spherical top and a partially dished bottom, the cylindri- 
cal portion being 12 ft. in diameter by 7 ft. high with 
plates 7; in. thick. The still was fitted with a charging 
tap, through which the tar or anthracene oil could be 
run in by gravity from storage tanks, or passed in 
by means of a small donkey pump. There was a dip- 
hole at the top for testing, by a rod, the height of the 
liquor in the still, and for ascertaining how much the 
liquor expanded during the distillation. This dip-hole 
was closed by means of a plug. A swan-neck was fixed 
on the top of the still for carrying off the gases, as they 
formed in the still, through a range of cast-iron piping 
24 ft. in length, to the condenser. At the end of 
this range of piping, immediately over the condenser, 
a small safety valve was fixed. The condenser consisted 
of a cylindrical tank 6 ft. in diameter and 7 ft. 6 in. in 
height, standing on brickwork and containing a worm 
formed of 10 coils of pipe of 4 in. bore, and 3 ft. 6 in. in 
diameter over the coil. During the process of distillation 
the man in charge of the still, it was stated in evidence, 
should see that the coil was clear. When the fire under 
the still was alight and the contents of the still became 
heated, it was his duty to note that a certain kind of oil 
or vapour passed through the end of the coil. If that 
sign were not present it was clear that the coil was choked 
through the solidification of the anthracene oil which had 
previously been passing through, and it was the man’s 
duty then to lift the plug from the vent-hole at the top 
of the still, and if he found his suspicions verified 
he ought to put out the fire immediately. What 
was done by the stillman just before the explosion 
there was no evidence to show, as he and another man 
were killed. The explosion occurred about half-past ten 
o'clock on the morning of Thursday, June 17. About 
20 tons of tar had been run into the still by eight o’clock 
or thereabouts ; the fire was then lighted, and all was 
supposed to be right, when two and a half hours later the 
still exploded. The bottom of the still was ripped all the 
way round, and the shell was projected over a wall 10 ft. 
high, and landed about 30 yards away. 

After touching on other matters, and calling various 
witnesses, Mr. Gough put the following questions for the 
consideration of the Court: 

1, Was the still properly constructed, and was it of 
sufficient strength for the purpose for which it was 
intended ? 

2. Was it fitted with proper and sufficient mountings, 
and was the safety valve placed in a proper position ? 

3. Was the still carefully worked on the night of 
June 15 and 16, and were proper measures taken to pre- 
vent solidification of the anthracene in the pipe or con- 
denser ? 

4. Was it possible for the stillman to ascertain whether 
the outlets were clear, either before admitting tar into 
ad still or before lighting the fire on the morning of 
June 17. 

5. Were proper measures taken to insure that the still 
was being worked under safe conditions ? 

6. What was the cause of the explosion and loss of life ? 

7. Whether blame attaches to Mr. David B. Jones 
(manager) and to Mr. Hamer Lockwood (owner), or to 
either of those gentlemen ? 

Mr. Howard Smith, in delivering judgment, said that 
the Court were of opinion that the explosion was caused 
by the pipe leading from the still to the condenser being 
sealed up—the exact point of sealing up they were not 
able to y von Memaapee gos this stoppage was caused by 
the congealment of the anthracene therein, which con- 
gealment was due to a fall of temperature, the pipe being 
exposed to the air. The still, therefore, could not be 
freed from the pressure which was accumulated after the 
lighting of the fire, as the dip-hole plug, which was sup- 
posed to act as a safety vars, was found in the hole 
after the explosion. According to the evidence of Mr. 
Buckwell, engineer-surveyor to the Board of Trade, the 
pressure at which he would expect the still to burst would 
not be greater than from 5 lb. to 10 1b. per square inch. 
In answer to the questions asked by the Board of Trade, 
Mr. Smith said the Court had to state that in their judg- 
ment the still was properly constructed and of sufficient 
Strength for the purpose. It was not, however, fitted 
with proper and sufficient mountings, for it had no safety 





valve, those which were supposed to do duty as safety 


valves being of no real value. The still should have 
been fitted with a safety valve of sufficient area to 
free it from all accumulation of pressure, and that 
valve should, in the opinion of the Court, have been 
placed on the swan-neck. As, however, it was not cus- 
tomary to fit these stills with safety valves in that fashion, 
and as Mr. Lockwood had evinced a readiness to comply 
with any suggestion for insuring greater safety in the 
future, the Commissioners were of opinion that no blame 
attached either to him or to Mr. Jones his manager. 
Under these circumstances they made no order as to costs. 
They remembered that stills, fitted like the one which ex- 
ploded, had been worked by Mr. Lockwood and other 
chemical manufacturers for many years, and although 
the Court condemned the absence of an efficient safety 
valve—because they thought that had there been one in 
the present case the explosion would not have occurred— 
they did not consider that either Mr. Lockwood or Mr. 
Jones was to blame. 








CLYDE SHIPBUILDING. 
To THE EpiIToR OF ENGINEERING. 

Sir,—In connection with the interesting article con- 
tained in your issue of July 30 on the jubilee of Messrs. 
A. and J. Inglis, of Glasgow, I observe in the opening 
paragraph in which you name several old Clyde firms, 
that you are mistaken in the reference you make to the 
firm of Scott and Co., of Greenock. As my father was 
for many years that firm’s engineering manager, and I 
myself have had close business intercourse with the firm 
since then, I am thus conversant with the facts and take 
the liberty of correcting the error I have referred to, and 
the more especially as I think it of interest beyond the 
parties immediately concerned. 

You state that ‘‘the good old name of Scott, though 
worthily represented, has not descended in the direct 
line,” but the contrary is the fact. 

The Scott family commenced to build ships in Greenock 
in the year 1710 and marine engines in 1825, and Mr. 
John Scott, C.B., and his brother, Mr. Robert Sinclair 
Scott, the present partners of the firm, are the fifth gene- 
ration in the direct line from father to son from the 
founder of the business at the earlier of the above dates. 
Mr. John Scott’s sons are now engaged in the business, 
and constitute a sixth generation. 

I therefore make bold to say that Messrs. Scott and 
Co. are the oJdest firm carrying on business in the direct 
line from father to son as shipbuilders within the United 
Kingdom. 

T am, yours faithfully, 

Greenock, August 11, 1897, Wo. Hastie. 

{Our thanks are due to our correspondent for kindly 


ry 


affording us this interesting information.—Eb. E.] 








ACTUAL STRESSES IN BRIDGES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Some 50 years since Professor Willis entered 
upon an exhaustive inquiry into the effect of quickly 
rolling loads upon beam deflections, for the information 
of a Royal Commission appointed to consider the appli- 
cation of iron to railway structures. 

The experiments forming the basis of inquiry being in 
the first place upon a small scale, it was found that with 
very flexible beams and rapidly moving loads there was a 
considerable increase of deflection over that obtaining 
under inert loading. Upon further extending the inves- 
tigation to practical cases these alarming results were 
shown to be misleading as applied to bridges, and, 
finally, Professor Willis was able to arrive at the con- 
clusion indicated in your article on the above subject. 
It would appear, therefore, that M. Rabut’s results 
under the head are by no means new, though it 
may still be questioned if the dynamic effect of a rolling 
load, whilst but little influencing the main girders of a 
60-ft. span, can be lightly treated with reference to 
shorter girders or the cross and longitudinal girders of a 
bridge floor, particularly if the dynamic effect is under- 
stood to include any hammering and bumping of the roll- 
ing load due to inequalities of the road, or the uneven 
movement of the load itself. That these effects are con- 
siderable will be evident to any one accustomed to ex- 
amine the behaviour of bridge floors under rapid traffic, 
though with respect to any but very short girders the 
conclusion indicated in your article is no doubt correct. 

One other result of Professor Willis’s inquiry was to 
show, contrary, I believe, to a very generally received 
opinion, that within the limits of practice an increase in 
the dead load on a bridge tended to amplify rather than 
diminish the defl2ction resulting from the moving js 

Referring to the latter part of your article, M. Rabut’s 
measurements of secondary stress in members having 
fixed ends emphasises the desirability of using all prac- 
ticable means of reducing these stresses short of aban- 
doning the use of riveted connections altogether in favour 
of pins. Secondary stresses in the members of a deep 
girder should be less than those of a shallow girder for the 
same span. Comparing the angular distortions accom- 
panying deflection at any part of a shallow truss with 
those at the same place if the truss were made deeper, 
they will be foun pag: J equal, but the breadth of 
tension members will in the deep truss be relatively 
less, the same will commonly, though not of necessity, 
true of the compression members, with the result that 
secondary stresses of a smaller amount will be induced in 
the one case than on the other, though the angular dis- 
tortion will remain much the same. ae : 

Tt would also appear desirable to avoid-increasing the 
breadth of members with the sole object of making con- 
nections without the use of gusset-plates, having no regard 





to what may be the effect of distortion on bars of con- 
siderable breadth relatively to their length. 
Yours truly, 


August 16, 1897. W. HY. 








THE MATHEMATICAL THEORY OF NAVAL 
ARCHITECTURE. 


On the Advances made in the Mathematical Theory of 
Naval Architecture during the Existence of the Institu- 
tion. 

By Sir Epwarp J. Reep, K.C.B., F.R.S., Vice- 
President. 
(Continued from page 216.) 

IN speaking briefly of Admiralty practice in this matter, 
subsequent to 1860, I must do Mr. Barnes, one of our 
most capable professional vice-presidents, the justice of 
saying that more than one of his great contributions to 
the advancement of our stability work was made without 
the stimulus of any precedent calamity. At our second 
annual meeting (1861) he presented us with a new method 
of calculating the statical and dynamical stabilities, 
which was so clear, so sound, and so practical, that it 
displaced at the Admiralty all other methods. Sir 
William White, 10 years afterwards, spoke of it as afford- 
ing the first means which we possessed of readily 
effecting the necessary calculations. In 1864 the same 
authority, Mr. Barnes—who has always brought a rare 
combination of sound mathematics and strong practical 
sense to bear upon such questions—gave us another 
stability paper, in which he proposed the application of 
the longitudinal metacentre to the calculation of changes 
in a ship’s trim. He also was the first person, I believe, 
to devise and publish the ‘‘metacentric diagram,” of 
which I will presently speak. 

The later developments of Admiralty work have been 
most remarkable. In his paper of 1871 Sir William 
White, with Mr. John, gave us a most valuable account 
of such modifications and extensions of Mr. Barnes’ 
method as modern conditions had made desirable, and of 
the detailed work of carrying them out ; and proceeded, 
with a courage which their experience justified, to apply 
to the illustrious Dupin one or two of those corrections 
which the theorist generously allows the practical man 
the exquisite pleasure of discovering. A little later (in 
1878) Sir William White gave us a most instructive dis- 
course upon the geometry of the ‘‘ metacentric diagram ” 
introduced by Mr. Barnes, and I have been gratified, on 
referring back to this paper, to find how skilfully Sir 
William White avoided that confusion of language into 
which a less expert investigator might easily have fallen. 
For here we have a case of those ‘‘ metacentric curves” 
which are wholly different from the others to which I 
have previously referred as bearing precisely the same 
designation. While those previous curves, although 
called metacentric curves, are nothing more, as we saw, 
than curves of pro-metacentres, here, in Sir William 
White’s paper, we have curves of actual metacentres to 
deal with. Such metacentric diagrams have to do with 
different draughts of water, and are employed to show 
the variations in the metacentric height at those dif- 
ferent draughts. I much wish that time allowed me 
to do justice to this paper, and to its applications to ships 
both of war and commerce. The manner in which theo- 
retical views and actual calculations for ships are com- 
bined for the improvement of our work presents in Sir 
William’s paper an example of the best B nmage rofes- 
sional cto All that I can allow myself to do, for the 
sake of clearness, is to give the following brief description 
of a ‘‘metacentric diagram” and_ how it is formed.t+ 
series of horizontal lines, w’ /’, w’l”, &c. (Fig. 3next page), 
are drawn at heights representing on some convenient scale 
the various mean draughts of water at which the positions 
of the metacentres and centres of buoyancy have been 
calculated. An oblique line, o p, is drawn across these 
horizontal water-lines inclined to them at an angle of 
45 deg. ; and from the points at which this line intersects 
the respective water-lines are drawn vertical lines, upon 
which are set off, on the same scale as before, the distances 
down of the centres of buoyancy, 8, b’, b”, &c., below the 
corresponding water-lines, and from these centres of buoy- 
ancy are set up the corresponding metacentres m, m’, m’”, 
&c. <A fair curve passed throu i all the metacentres so 
obtained, and another passed through all the centres of 
buoyancy, will respectively be a curve or locus of meta- 
centres, and a curve or locus of centres of buoyancy. 
It is often found convenient to have the scale of dis- 
placement represented on the same diagram. For this 
pur a vertical line isdrawn through the intersection 
of the oblique line before mentioned with the water-line 
corresponding to the load-draught of the ship. From 
this vertical line are set off, on any convenient scale of 
tons, in a horizontal direction, the calculated displace- 
ments at the draughts represented by the water-lines 
before used ; a fair curve passed through all the points 
thus obtained is the curve of displacement, as shown in 
Fig. 3. From this complete diagram the position of the 
metacentre can be obtained for any given displacement, 
draught of water, or position of centre of buoyancy 
within the given limits; and in like manner, for an 
given value of either of the latter, the other correspond- 
ing positions can be obtained. , ‘ 

t will be seen from this description that this metacen- 
tric diagram deals only with variations of draughts of 
water, whereas the curve of pro-metacentres deals only 
with changes of inclination. 

Another highly competent and distinguished naval 
architect, Dr. Elgar, one of our vice-presidents, intro- 

* Paper read at the International Congress of Naval 
Architects and Marine Engineers. 

+ From ‘Stability of Ships,” page 82. 
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duced a still more ingenious mode of exhibiting stability 
elements in a diagram. This was communicated to the 
Royal Society, and possesses the advantage of giving in 
one diagram the variations of stability for variations 
both of draught of water and of angle of inclination. 
These cross curves of stability, as they are called, are 
formed from curves of stability (of the ordinary kind) 
made for the light load, and two or three intermediate 
draughts of water. The measures of stability at the re- 
spective draughts, at one given angle, are made the hori- 
zontal ordinates of a vertical curve which may be de- 
scribed as a vertical curve of stability at that particular 
inclination. A similar vertical curve is drawn for each 
other angle of inclination. The ensemble of these vertical 
curves is the complete diagram. By employing these 
curves in their turn, as furnishing measures of stability at 
different draughts and inclinations, the number of ordi- 
nary curves of stability may obviously be increased to any 
desired extent. 

While the Admiralty stability work has been extending, 
beyond what I have shown, not a few private shipbuilding 
firms have pursued a similar course, developing in some in- 
stances new methods of investigation suited to the special 
requirements of mercantile ships. I can but cite an 





example or two. Messrs. Denny Brothers, of Dumbarton, 
followed up the cross curve system of Dr. Elgar, or pos- 
siply worked it out independently for themselves, with 
the aid of a group of scientific assistants, making large 
and ingenious use of the mechanical integrator for the 
purpose. They employed numerous draughts of water, 
and found it preferable, under their system, to calculate 
the cross curves first, and take from them the usual curves 
of stability for the given draughts of water. The late 
Mr. Jenkins likewise worked with advantage at this sub- 
ject, and facilitated, by a particular investigation, the 
determination of the exact depths of immersion at which 
the righting moment attains its maximum and minimum 
values. 

Another example of a like kind is furnished by Mr, 
Inglis, of Pointhouse Shipyard, Glasgow, a much respected 
officer of this Institution, who applied the metacentric 
diagram to the varying conditions of merchant vessels in 
a novel and valuable manner. Mr. Inglis was good enough 
to favour me, for use in my book on ‘‘Stability,” with 
the diagram, Fig. 4, which exhibits the system he pur- 
sues. The horizontal scales at the bottom of the figure 
are two in number, the one being a scale of feet for show- 
ing the height above the floor and ceiling available for the 
cargo, the zero being at the top of keel, and the cargo | 
~ a commencing somewhat more than 2 ft. above it; 
the other being a scale, also in feet, of draught of water, 
and the stowage of cargo, on the assumption that the 
cargo is of such a specific gravity as to bring the ship 
(when filled with it) to her designed load draught, and is 
poured in, so to speak, in such manner as to keep its sur- 
face always level. The upright scales are also two in 
number, the one being a scale of cargo capacity in cubic 
feet, from which may be read off the quantity of the 
homogeneous cargo on board at any time by means of the 
‘* curve of capacity” to be presently mentioned ; and the 
other being a scale of feet, set off above the top of the 
keel, serving as a scale of heights for centres of gravity 
and metacentres. The curve A A is the “curve of capa- 
city * before mentioned ; by taking any point upon this 
curve, and projecting it horizontally upon the vertical 
scale of capacity, the number of cubic feet on board (from 
which the number of tons which it weighs may be inferred, 
there being allowed in this instance 58.5 cubic feet per 
ton of deadweight, or a specific gravity of .615) can at 
once be seen; while projecting the same point vertically 
downwards upon the horizontal scales, the corresponding 
depth of cargo in hold, and the corresponding draught 
of water of the vessel can be read off. he curve marked 
GC exhibits from point to point the heights of the centre 
of gravity of the homogeneous cargo, these heights being 
read off from the vertical scale of feet at the side of the 
figure ; the curve G Grepresents the heights of the common 
centre of gravity of both the ship and the cargo, and 
the curve M M represents the heights of the metacentres 
(within the requisite limits), both of these latter sets of 
heights being read off from thesame vertical scale at theside 
of the figure. A comparison of the curves G G and M M 
at any point exhibits the measure of metacentric stability 
which the ship possesses, with the corresponding quan- 
tity of homogeneous cargo of the given specific gravity on 
board. In arranging this diagram, and making the 
assumptions as to specific nase d of cargo and stowage 
on which it rests, itis presumed that the worst case which 
need arise is provided for, because the cargo is the 
lightest ene 8 compatible with its being homogeneous, 
and yet bringing the ship down to her load draught, ob- 
serving that its assumed specific gravity (.615) is less 
than one-half that of coal. If any part of the cargo be 
heavier than the homogeneous cargo here considered, it 
may be inferred that this heavier part may be placed low, 
so as to bring down the centre of gravity and add to the 
stability. 

In many other private shipbuilding firms similar uses 
have from time to time been made of recent developments 
of the theory of stability, Messrs. J. and G. Thomson, of 
Glasgow, and Mr. J. H. Biles, their technical adviser, 
standing eminent among them, both on account of the 
completeness of the work done and of the liberality with 
which they have allowed the publication of the results. 
Mr. Martell, at Lloyd’s Register Office, has innumerable 
operations for testing the stability of merchant steamers 
carried out, and many of them made public with the 
enlightened sanction of Lloyd’s Committee. 

Turning our attention for a few moments to the labours 
of non-British professional men, I may be permitted to 
remark that, <a recognising, I hope fully, the great 





anticipatory labours of ——- Dupin, and others, and 
in no way seeking to claim f¢ 


or our Institution any credit 


on account of French progress—for if credit there be it 
must be brought to us from abroad, ‘and there may be 
none due—it is nevertheless true that since the establish- 
ment of this Institution, i.¢., since 1860, there has actually 
been much work done in France in the way of applying 
geometrical principles to the actual calculations of ship 
stability. In 1863 M. G. Dargnies, a former pupil of the 
French Naval School, and, at the time mentioned, naval 
architect to the Messageries Imperiales, made stability 
calculations for angles of 10 deg., 20 deg., 30 deg., and 
40 deg., and for several draughts of water intermediate 
between the light and load draughts. His process was 
essentially French. By calculating the several radii of 
curvature of the curve of buoyancy approximately, and 
laying down by means of these radii, and by a tentative 
rocess the ‘‘metacentric” (or evolute of the curve of 
buoyancy) he dispensed with the calculation of the centres 
of buoyancy. A further interesting part of the work of 
M. Dargnies consisted of means for verifying the values 





obtained for the metacentric radii at the various inclina- 
tions and displacements. These were obtained by the 
use of two sets of curves; one, corresponding toa constant | 
displacement, having for abscissze the angles of inclina- 
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tion ; while the other was for a constant inclination with 
draughts of water for abscissz, the ordinates in both cases 
consisting of the corresponding metacentric radii. These 
curves indicated the general forms and transformations of 
the evolutes for the region comprised (light to load 
draught), the second of the curves enabling one to draw 
immediately the evolute for any draught within that 
region. 

{. Reech,* early in 1864, having had the calculations 
of M. Dargnies submitted to him by the author, saw 
reason to suppose that they could be improved upon, and 
suggested a system of operation of more convenience, and 
determining more exactly both the curves of buoyancy and 
the metacentric evolutes of a vessel. His first improve- 
ment upon the bas cm of M. Dargnies was a repetition of 
a method included in his revised course on ‘‘ The Stability 
of hyo. Nyeoary given at the Paris Naval School. 

M. Reech went on to give another, and, as is certain, a 
better method of determining the metacentric evolutes of 
a vessel, because it set the inquiry free from the necessity 
of dealing with a single prescribed draught of water, and 





* A former most able and distinguished Directeur de 
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l’Ecole d’Application du Génie Maritime, 


gave results in a form available for such variable draughts 
of water as it might necessary to deal with. His 
method rests upon the fact that if we consider only incli- 
nations round a longitudinal axis, and therefore planes of 
flotation perpendicular to the vertical transverse plane of 
the ship, any plane whatever will be fully determined by 
the angle of inclination @ which it makes with the original 
horizontal plane of flotation, and by the volume V which 
it cuts off. All the quantities dependent — the volume 
cut off by any such plane are functions of the two inde- 
dependent variables, @ and V only. Nothing can be 
either more sound or more elegant than the manner in 
which the method is mathematically developed in the 
original Mémoire of M. Reech.* Thelate Dr. Woolley, 
writing to me in 1884, said, ‘‘ Reech’s method is so simple, 
and founded on so well-known a property, that it seems 
wonderful that it never occurred to anyone before. ... . 
Iam convinced that if ever the present system of calcu- 
lating stability in this country be superseded, it will be 
by Reech’s, or some other founded on it, and equivalent 
to it.” It was promptly adopted in France, and in 1870 


'M. Risbec—a well-known cultivator of this field of science 


—prepared a calculation form for its application, stating 
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that the new method had made it practicable to carry out 
all the calculations of a ship’s stability (with the assist 
ance of tables of squares and cubes) as easily as calcula- 
tions of displacements were carried out. I regret that 
the scheme of this paper does not admit of my giving here 
even a sketch of his methods. 

It is not possible to leave wholly unnoticed the exhaus- 
tive treatment of statical stability and of its calcula- 
tions worked out by M. Daymard, who has done us 
the honour of so frequently attending our meetings. 
M. Daymard has stated that it was while pursuing 
certain investigations of his father-in-law, the late 
M. de Ferranty (who himself laboured with much 
success at the simplication of calculations of stability 
extended to large angles of inclination) that he con- 
ceived the idea of joining the extremities of the arms of 
righting levers (corresponding to like angles of inclina- 
tion, but to different draughts of water), by continuous 
lines, starting on the temporary assumption of the centre 
of gravity being identical with the centre of buoyancy. 
The curves thus drawn—identical in principle, as will be 
seen, with Dr. Elgar’s cross curves of stability—he called 
pantocaréne isoclines, and he saw, as Dr. Elgar saw, that 
he could obtain from them, with exactitude, and for all 
possible cases, the usual curves of stability.. Having 
obtained the means of determining the two extremities of 
each pantocaréne, and of calculating directly, and in a 
mathematical manner, as many intermediate points as he 
wished, he prepared a sample Table of calculations by 
means of which he could, ‘* in a comparatively short time 
(about 40 hours), arrive at the complete representation of 
these curves for a ship, at intervals of 10 deg., from 
0 deg. to 180 deg., and for all draughts of water, and con- 
sequently at the entire solution of the problem of the 
stability of a ship.” It is needless in this case to enter 
into further — as the system was completely 
described in all necessary detail by M. Daymard himself 
in our 25th volume (1884). 


(To be continued.) 








HampurGc AMERICAN LINE.—Five steamers which are in 
course of construction for this line are to be named the 
Assyria, the Belgia, the Brasilia, the Bulgaria, and the 
Pretoria respectively. 





Tur NortHERN Coat TrapE.—The shipments of coal 
and coke from the principal ports of Northumberland 
and Durham during July show a considerable increase as 
compared with those of the corresponding month of 1896. 
The shipments from the Tyne to over-sea ports amounted 
to 591,144 tons in July, as compared ‘with 514,849 tons in 
July, 1896, while to ports of the United Kingdom 396,458 
tons were shipped, as compared with 350,728 tons. The 
shipments from the whole of the ports of Northumberland 
and Durhem to foreign ports in July were 1,085,520 tons, 
as com with 988,616 tons in July, 1896, and to ports 
of the United Kingdom, 693,700 tons, as compared with 
674,709 tons. 

* The only English translation of this known to me 1s 
that published at 256 to 263 of my “Stability of 
Ships” (Charles Griffin and Co.). 
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A PORTABLE RECORDER FOR TESTS OF 
METALS.* 
By Gustavus CHARLES HENNING, New York. 

WHEN it is desired to know all about the working of 
a steam engine, to study the working of the steam 
valves, piston, clearances, &c., the indicator is used ; this 
gives a record on rectangular co-ordinates of travel of the 
piston, and to the steam pressures throughout the com- 
plete cycle. Similarly, if it were possible to design an 
instrument like the indicator in its accuracy, portability, 
and universality, to record the behaviour of materials 
from beginning to the end of the test, it ought to be of 
general utility for it, and its introduction ought to be 
comparatively easy. It should be complete in itself, 
readily and quickly applicable to all testing machines, 
and should be so constructed as to be readily examined 
for accuracy, and should, of course, be durable. 

A great many recording instruments for stress-strain 
diagrams have been designed and used from time to time, 
but all have been found wanting in one or more respects, 
and not one has been made portable, so that engineers 
could take it from works to works, and use it without 
first being compelled to make more or less costly mecha- 
nical preparation for its use in each case. Moreover, the 
instruments in almost every case are so costly that their 
general introduction and use became impossible, espe- 
cially in view of their limited utility. Some of them, 
otherwise very ingenious, gave diagrams on circular co- 
ordinates, which made them practically useless. 

_Among apparatus used for this purpose may be men- 
tioned those of Wicksteed, Unwin, Kennedy, Barr, Gray, 
Martens, Olsen, Mohr, and Federhaff, and of Grafenstaden, 
but as they are fairly well known it is not necessary to 
describe them in this paper. My conception of a prac- 
tical recorder for testing materials is as follows : 

It must be portable and compact, requiring no extra 
ostomy tg in adjustment or regulation, and, without 
iaving the accuracy of an instrument of precision, must 
be perfectly trustworthy, and as correct as the other 
apparatus in connection with which it is used. It must 
cover a wide range of work of short and long, large and 
small test-pieces, such as are found in general use, and 
must be applicable to hard and soft materials as well. 

‘he apparatus should be applicable in a horizontal as 
well as in a vertical position. Moreover, it should give 
a complete record from beginning to end of the test, 








* Paper read before the Iron and Steel Institute. 





showing the more important elements on an enlarged, 


and the lesser, on a natural scale. Thus, while elonga- 
tions within the elastic limit (yield point) are ver 

minute, and must be recorded on a magnified scale whic | 
is trustworthy, changes of length beyond this critical 
point are very large, rapid, and variable ; hence measure- | 
ment with a steel scale suffices, and the record on a 
diagram may be on actual scale. This change of scale 
must, however, be positive, controllable, and at a fixed 
instant or point, and must not introduce errors in the 





record. In case of materials of slight extensibility, how- 





plugs p secure them rigidly together when closed around 
the test-piece T. 

In order that the knife-edges K in the upper and lower 
frames bear on the test-piece T at given known distances, 
the guide rods g, sliding in tubes g are made of a certain 
length. These rods g, and tube g causes the frames F and 
F, to recede from or approach each other without chang- 
ing their parallelism, and prevent any possibility of rock- 
ing = the lower frame F which carries the drum D on the 
arm A. 

The drum D must remain at a uniform distance from 


ever, the entire record should be on one scale from begin- | the axis of the test-piece throughout the test, as any 
ning to end, and the instrument should be so attached | change therein would vitiate the record materially, either 
that it does not nick or injure the material so as to affect | increasing or reducing the apparent length of string C. 


its point of rupture or strength. : 
As materials under test change shape rapidly and con- 
stantly, the instrument must 


so designed that this | 
variation does not introduce errors by slipping, or tilt- | 


The lower frame F also carries a parallel motion G L, 
as in ordinary use in steam engine indicators; this 
parallel motion is actuated by the upper frame F), through 
the connecting-rod N, which is interchangeable for 


ing, or otherwise, Means must be readily applicable | longer or shorter pieces. The lever L of this mechanism 


which will check the accuracy of the instrument at all 
times. 
As materials are generally tested at the present time, 


there is no lasting record of the qualities that are claimed | stationary, and the frames F and F, : 
to have been found. Moreover, it is well known that 


many properties of materials cannot be determined ex- 


cept by an autographic stress-strain diagram. The curves | 
obtained vary according to the treatment which the | 


material has been subjected to, and annealing or strain- 


ing produces such marked results that an autographic re- | 


cord would at once indicate how the material has been 





carries a pencil or pen at_m, which draws a line upon the 
paper wrapped on D, either horizontal when the drum is 
revolved, or a straight vertical line when the drum is 

roach or recede 
from each other. If the drum revolve while the lever L m 
moves, any curve may be obtained according to their re- 
lative motions. As the possible change of length of 
material during test, and up totheinstantof rupture, isvery 
great, a very long drum would be required to record it on 
a magnified scale up to that point ; the parallel multiply- 
ing motion would also become very large and cumbersome. 


treated. Hardening, cold rolling, tempering, and other | Moreover, the change of length within the yield point is 
processes are made apparent by the characteristic features | minute, and cannot be recorded to any purpose except on 


of the curves. 

With the use of such a recorder it would become in- 
stantly ap’ een v 
intentionally strained to raise the elastic limit, as is well 
known to have been 
would be clearly indicated by the change in the curve, 
and the general uniformity of any lot of material could be 
readily determined. 

The instrument should also be applicable for compres- 
sion tests, so as to record the behaviour of material when 
subjected to compressive stresses. 

Figs. 1, 2, and 3 show my design of such portable re- 
corder, as based on the conception as explained. ; 

Figs. 1 and 2 are detailed sketches, while nf 3 is 
a view of the completed -instrument. Two hinged 
frames F and F, are provided with knife-edge pointed 
serews S passing through bushes b, which carry springs 


| E. Hinge pins h allow the frames to open, while taper | 





rent whether material had been previously | 
| sured closer than to the nearest ;4; in., I employ the fol- 


done. Overheating of material! lowing devices; The stop H arrests the multiplying 





a magnified scale. Now, therefore, to record the elastic 
changes of length on a magnified scale, and the permanent 
changes on a natural scale, as the latter are never mea- 


mechanism at any desired point, after which it moves as 
a unit, and any further change of length is recorded on 
natural scale. To act as described, the parallel motion 
mounted on the bar G has two tubes R, sliding on rods R,, 
the latter only being fastened to the frame F. These tubes 
Rare split, and can be made to grip the rods R, with any 
necessary pressure. 

It will be seen that the total maximum resistance to 
motion between frames F and F, is the friction of tubes g 
and R on rods g, and R;, and friction of penm. As long 
as the motion is recorded on a magnified scale this re- 
sistance will be only the friction. of rods g; in tubes g, of 
pen m, and the resistance of the parallel motion. 
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Therefore the total resistance will be minute, and not 
likely to affect the record in even the slightest manner 
by slipping of the knife-edges and frames. The paper on 
the drum must move past the pen m at a rate equal or 
a gg to the motion of the poise weight on the 

m. As loads are large and small according to size and 
quality of test-piece, the poise must travel more or less 
to balance it. As it is desirable, however, to record all 
tests on the same sized diagram, the travel of the poise 
weight is reduced or increased by a grooved pulley P, 
round any groove of which the string C tied to poise 
weight, is wrapped ; the free end of this string carries a 
small weight to keep it always at the same tension. On 
any other groove of the pulley P another string passing 
around the drum D is calmed, which is kept at the same 
tension by a small weight at its free end. By a proper 
selection of position of the two strings on to various 
grooves of the pulley, any desired rotation of the drum 
may be obtained. 

Application of Instrwment.—A light pulley is secured 
to the frame of the testing machine, over which the string 
C passes, the other end being attached to the poise weight, 
or to any mechanism moving in synchronism with it. 

A sheet of paper being mounted on the drum, the 
frames F and F, are opened after the screws S have been 
so adjusted that the distances between the knife edges 
K and K, are about in. less than the thickness of test- 
piece. 

Then the frames are placed around the test-piece, which 
has been placed in the machine, the frames are closed, 
pins p are inserted, the string C, is passed around D, and 
C round the proper groove on P, while the poise weight is 
at 0 (zero), and the test may begin. 

If itis desired to draw a base line for measurements of 
elongation, the drum is given one revolution while the 
pen bears against the paper ; it is not necessary (though 
it can readily be done) to draw the other axis to the base 
line, as the motion of the pen is always at right angles to 
it. If it is desired to mark the scale of loads on the base 
line, all that is necessary is to revolve the drum by run- 
ning out the poise to the several load points, and then 
making a mark for each of them. Once thisscale is deter- 
mined, it will be the same in all work. 

In the case of materials with very slight change of 
length, during the test the automatic stop is not used, 
om curves like those on Figs. 4 and 5 are obtained. 
When ordinary structural material is tested, the stop is 
used, and a curve like that on Fig. 6 is obtained ; in this, 
the elongation is drawn on a multiplied scale from 0 to 
the point marked ‘‘Stop;” beyond this it is drawn to 
natural scale. The very decided change of direction at 
the point marked ‘‘Stop” cannot be mistaken for any- 
thing else. 

As all of the instruments hereafter made will have a 
multiplication of 10 times, this point of change of scale 
will be even more clearly defined than on the card 
shown. 

An investigation of the effect of stretch of the string or 
wire has demonstrated that it is negligible, and the divi- 
sions marked on Fig. 2 will prove this. That it should 
be so will be clear when it is remembered that the drum 
revolves with a constant resistance, and that the string 
itself is always under constant tension, due to the small 
counterweight tied to the string C. 

It will be noted that at the instant of rupture the appa- 
ratus can separate into two independent parts, and that 
the knife-edges permit a certain amount of slip; the 
combined effect of these two facts obviates any injury to 
the instrument at the instant of rupture, provided the 
accidental flying about of the grippin wedges is pre- 
vented by blocking them, which is always done by a 
careful person. 

Experience has shown that the instrument can be used 
rapidly without interfering to any degree with the work 
of the laboratory, and that the results are perfectly trust- 
worthy. 





ELECTRICAL CABS. 

Tue London Electrical Cab Company was formed nine 
months ago to construct hackney vehicles propelled by 
electricity to ply for hire in the streets of London. At 
first sight it might —— that the use of accumulators 
in connection with these vehicles would prove no more 
successful than the use of accumulators in the propelling 
of tramcears, which, up to the present date, can hardly be 
described as successful commercially, although their re- 
liability leaves nothing to be desired. There is, however, 
a very great difference in the use of accumulators of these 
two types on vehicles. 

Owing to the small space available on an electric tram- 
car for the storage of the cells, the proportional weight of 
the cells to the total weight of the vehicle is comparatively 
small, say, as for example, in the case of the accumulator 
cars run by the Birmingham Central Tramway Company, 
the weight of the accumulators is 24 tons, out of a total 
weight of about 13 tons including passengers. 

In the case of an electrical cb, such as those put into 
service by the London Electrical Cab Company, the 
accumulators weigh upwards of 14 cwt., out of a total 
weight, including passengers, of, say, 30 cwt. 

The beneficial attect of this difference cannot be over- 
estimated, for whilst the cells on an electrical tramcar 
running under the above conditions are being almost con- 
tinuously discharged at a higher rate than that normal 
for the cells and with a consequent rapid deterioration of 
the cells ; the cells on the electrical cabs are being usually 
discharged under the normal rate of discharge, and_ wit: 
the arrangements adopted, even in ascending moderate 
inclines, the normal discharge rate of the cells is not ex- 
ceeded, and it is only when ascending severe gradients, 
such as those leading into Waterloo station, that the 
normal discharge rate of the cells is exceeded, and then 
only by a comparatively small amount. 








Early experiments made by the company to determine 
the energy required to propel the road vehicle on solid 
rubber tyres disclosed the act that the tractive effort on 
wooden pavements barely exceeds that of a tramcar run- 
ning on rails, and even on an ordinary macadamised road 
the energy taken is not much greater. When, however, 
the thick mud, such as that met with only in the country, 
is encountered, the tractive effort is very considerably in- 
creased ; and this company, therefore, whilst maintain- 
ing that it is perfectly practicable to run electrical 
vehicles in the streets of London or other well-paved and 
comparatively level towns with commercial success, do not 
suggest that the same holds good of vehicles to be used on 
country roads. 

The battery used on each of the vehicles consists of a 
set of 40 E.P.S. traction type cells having a capacity 
of 170 ampere-hours when discharged at a rate of 30 
amperes. 

hese cells are all mounted in one tray, which is slung 
under the bottom of the cab by four suspension links 
supported by springs under compression, and the ordinary 
carriage springs again separate the cells from the vibra- 
tion to which the carriage wheels are exposed. ; 

It being considered that one of the sources of expendi- 
ture in the maintenance of traction cells is the amount of 
pulling about they are usually subjected to in taking them 
in and out of the vehicles, the cabs have been designed so 
as to entirely prevent any such damage occurring in their 
case, 

The cabs are placed over an hydraulic table on to which 
the tray of cells is wheeled on a light skeleton iron trolley. 
The table is then raised until the tray comes into the posi- 
tion in which it can be attached to the suspending lnks. 
The hydraulic table with the trolley is then lowered, and 
the cab left free to propel itself away. 

When the cells are to be changed, the cab is propelled 
over the hydraulic table, and the reverse operation takes 
place. The electrical mechanical equipment on each cab 
consists of a 3 horse-power Johnson-Lundell motor witha 
double-wound armature and double-wound fields. The 
series parallel controller by which the connections between 
the windings of the armature and fields are manipulated, 
and countershaft to which the motor is geared, and which, 
in its turn, drives the two driving wheels of the cab 
through endless chains. As the two wheels are driven by 
the one motor, it was essential to adopt a differential gear 
of the ‘‘ jack-in-the-box ” type to connect the two halves 
of the countershaft together. This gear has been in- 
geniously arranged within the gear wheel, driven by the 
motor pinion, and forms a very compact arrangement. 
The chain connecting the countershaft with the driving 
wheels are of Hans Renold’s latest laminated type, dis- 
pensing entirely with the usual sprocket arrangement, and 
running on the pinion and chain wheel with the same side 
play as a belt, thus wearing the chain evenly, and enablin 
it to be used with the same efficiency as when new unti 
completely worn out. 

The double-wound motor and series parallel controller 
is perhaps the most important arrangement on the cab, 
insuring, as it does, the greatest economy in the consump- 
tion of current at whatever speed the cab may be running. 

The controller is arranged so as on the first step to con- 
nect on two armatures windings and the two field wind- 
ings of any series with a small starting resistance ; this is 
not a running speed, but is only intended to start the 
motor into motion. On the second step the windings are 
still in series, but the resistance cut out, and with this 
arrangement the cab runs at a speed of about three miles 
an hour. The third step places the armatures in parallel, 
but leaves the fields in series, and with this arrangement 
the cab runs at about seven miles an hour. The fourth 
step places the field windings in parallel, and the cab 
runs nine miles an hour. It will thus be seen that three 
normal running speeds allow of the full energy of the 
current being utilised in the motor without any absorption 
in resistance, and the cab can thus “crawl,” using only 
about the same number of watts per car-mile as when 
running at full speed. In the reverse direction from the 
top position the series parallel controller on the first step 
short circuits the motor through the starting resistance, 
thereby gently braking the cab. On the second step 
backwards the motor is completely short-circuited, bring- 
ing the cab to a dead stop ; and the third step backwards 
reverses the connections between the armatures and 
fields, all being in series to enable the cab to be moved at 
the slowest speed backwards. The whole of these move- 
ments are produced by the use of one lever placed at the 
side of the driver’s box. The circuit from the accumu- 
lators to the controller and motor passes through an in- 
genious switch arrangement attached to the foot-brake, 
which can also be used for bringing the cab to astop. This 
switch is arranged to brake the circuit when the foot-brake 
is applied, and to brake it rapidly so that there is no 
injurious arcing at its contacts. It is, therefore, impos- 
sible in the use of either the electric or the foot-brake 
for a careless driver to apply the brake whilst the current 
is still passing through the motor. The foot-brake has 
another advantage in the crowded London streets, for 
when moving in a block the driver can set his controller 
handle to slow ahead, and then start and stop the cab 
time after time as the traffic slowly moves on by simply 
putting on and taking off his foot-brake. 

It was originally estimated that two sets of cells would 
be required to enable the cab to do an ordinary day’s 
work in the streets of London, it being considered that 
one set would propel it about 35 miles. The economy of 
the motor and controller arrangements, however, is so 
considerable that it is now found the cabs will do at least 
50 miles with one set of cells, and the economy in the use 
of current thus experienced wil] make the running of 
the cabs cheaper than was originally expected. The 
company recognised that when its service becomes con- 





siderable it will require charging stations in several parts of 








London, and they, therefore, determined not to generate 
their own current for charging, but to purchase it as a 
day load from supply companies. In their first chargin 
station at Juxon-street, Lambeth, the current is receiv: 
from the London Electric Supply Corporation at 2400 
volts alternating with a periodicity of 83 per second. To 
convert this into a continuous current two alternating 
motor generators have been provided, each one with an 
output of 75 kilowatts on the secondary side. These 
machines consist of a British Thomson- Houston alternator 
coupled on the same bedplate to a continuous-current 
generator of the same make. The alternator is run up to 
speed by the cells which it is afterwards to charge put in 
ste with the London Electric Supply Company’s current, 
and the continuous-current field then strengthened until 
the requisite volts pressure is obtained for charging the 
cells. The transformation from high-pressure alternating 
to low-pressure continuous current is thus effected with- 
out the use of any intermediate transformers with an 
efficiency of about 86 per cent. The Shoreditch Vestry 
have also entered into a contract with the company for 
the supply of current at its second charging station, which 
will probably be in the City at the price of 14d. per unit. 

The charging arrangements for the cells are very com- 
plete, a battery having been detached from the cab in the 
manner previously described, is run on rails over the hy. 
draulic lift by which it is elevated into the charging gal- 
lery above. The battery with its trolley is taken ona 
second trolley along the gallery into its proper charging 
position, where it is connected up to the two conductors 
through the low-tension supply. One of these conductors 
passes directly hack to the charging switchboard through 
a regulating resistance and ammeter, the other conductor 
being attached to a common return. Each battery is 
therefore separately connected to the charging switch- 
board and the charging current regulated by its own re- 
gulating resistance switch. The cells on which these 
switches are mounted are also used for registering the 
time at which each battery is ae on_ to the charging 
circuit and the rate at which it is being charged. 








Ovur Export Coat Trape.—The exports of coal from 
the United Kingdom made a considerable further advance 
during July, the shipments for the month having been 
3,706,918 tons, as compared with 3,131,019 tons in July, 
1896, and 3,362,398 tons in July, 1895. Germany im- 
— the largest quantity of coal from Great Britain in 
July, the shipments to that empire for the mcnth having 
been 545,585 tons, as compared with 450,065 tons in July, 
1896, and 426,462 tons in July, 1895. France took 
479,602 tons, as compared with 402,065 tons in July, 1896, 
and 436,210 tons in July, 1895. Italy imported 489,034 
tons in July, as compared with 389,963 tons and 378,019 
tons respectively. The aggregate exports of coal from 
the United Kingdom to July 31 this year were 21,102,086 
tons, as ——— with 19,725,656 tons in the correspond- 
ing period of 1896, and 18,425,524 tons in the correspond- 
ing period of 1895. In these totals the exports to France 
figured for 3,227,774 tons, 2,965,905 tons, and 2,886,242 
tons respectively; those to Italy for 3,040,469 tons, 
2,546,422 tons, and 2,434,037 tons respectively ; and those 
to Germany for 2,578,649 tons, 2,448,001 tons, and 
1,999,738 tons respectively. The quantify of coal shipped 
for the use of steamers engaged in foreign trade in Tay 
was 953,583 tons, as compared with 889,488 tons in July, 
1896, and 843,776 tons in July, 1895; and in the first 
seven months of this year 5,934,796 tons, as compared 
with 5,671,675 tons and 5,345,851 tons in the correspond- 
ing periods of 1896 and 1895 respectively. It will be seen 
that in one form or another our export coal trade is con- 
tinually expanding. 





Our Rams Asroap.—The exports of rails from the 
United Kingdom continne to be well maintained, the 
shipments in July having amounted to 68,291 tons, as 
compared with 67,048 tons in July, 1896, and 37,364 tons 
in July, 1895. The colonial demand was a little dull in 
July, but a considerable increase was observable in the 
shipments to Denmark, Egypt, Japan, and Mexico. The 
aggregate exports for the first seven months of this year 
were 358,248 tons, as compared with 355,731 tons in the 
corresponding period of 1896, and 208,258 tons in the 
corresponding period of 1895. It will be seen that the 
great increase which occurred in the shipments last year, 
as compared with 1895, has only been about maintained ; 
but it is, of course, something that this should have been 
the case. Our rail exports to British South Africa to 
July 31 this year were 45,592 tons, as compared with 
14,400 tons; to British India, 194,647 tons, as compared 
with 162,617 tons; to Australasia, 49,348 tons, as com- 
pared with 38,767 tons; and to British North America, 
8927 tons, as compared with 20,465 tens. No rails have 
been forwarded from the United Kingdom to the United 
States this year. In the first seven months of 1899, 
8439 tons were forwarded in the same direction.’ Our 
rail exports to Sweden and Norway to July 31 were 
14,761 tons, as compared with 21,295 tons in the corre- 
sponding period of 1896, to Denmark, 11,651 tons, as 
compared with 2284 tons ; to Egypt, 27,096 tons, as com- 
pared with 10,812 tons; to China, 2564 tons, as com- 
pared with 13,078 tons; to Japan, 32,533 tons, as com- 
pared with 36,556 tons; to Mexico, 12,895 tons, as com- 
pared with 14,031 tons; to Chili, 415 tons, as compared 
with 8595 tons; and to Brazil, 16,757 tons, as compared 
with 16,192 tons. It will be observed that the moderate 
advance which our rail exports made in the first seven 
months of this year was wholly attributable to the in- 
creased colonial demand. The value of the rails exported 








in the first seven months of this sp were 1,642,191/., as 
compared with 1,583,243/. in the corresponding period 
of 1896, and 796, 4607. in the corresponding period of 1829. 
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INDUSTRIAL NOTES. 


Caprrax and labour at war never present a gratifying 
spectacle. Their natural state is amity and peace, 
whatever some men may preach about it. Industry, 

rogress, the well-being of the State, all that we 
value most in a well-ordered community, depend upon 
the united forces of what we call in the abstract 
capital and labour. And yet a certain amount of 
antagonism is natural, the dispute concerning the 
relative proportions of the produce due to each. 
Some seem to feel a delight in exaggerating the ex- 
tent of the antagonism, hence the foolish talk of 
gripping capital by the throat on the one hand and 
of crushing labour on the other. Of course neither 
party mean what they say. ‘To throttle capital would 
mean, at least for a season, a return to barbarism ; to 
crush labour would mean a return to slavery. But, 
apart from those crude conditions, there are times 
when the two forces face each other in a deadly 
struggle, such as apparently we are entering upon 
now. Those engaged in the engineering dispute are 
at present counting their forces, and estimating the 
reserve power which each has to continue the fight. 
As regards the employers, we need not attempt to 
estimate their strength. They have wealth and great 
power of resistance. But they also have vast respon- 
sibility which cannot be shaken off or ignored, for 
failure would mean ruin to an extent which the work- 
men cannot feel or conceive. The men, on the other 
hand, have a union of about 92,000 strong. Then 
they have at their back some 361,141/. 8s. 3d. Of 
that amount 248,470/. was in actual cash at the close 
of last quarter; then there was 52,300/. in invest- 
ments and 60,311/. 9s. 2d. in investments for the 
superannuation reserve funds. The actual fighting 
capital, exclusive of the reserve funds, was 270,770. 
Besides which, there is the current income and the 
levies from all the men in work, and also the grants, 
levies, and subscriptions of the other unions and men. 
The material resources thus enumerated are great ; 
with 50,000 men on the funds the struggle could be 
maintained for a long time. 

The attitude of the two great parties to the dispute 
would seem to be counting the chances of victory rather 
than of defeat. The men have issued their manifesto 
in reply to the employers, the keynote of which is a 
defence of the position taken up. But the momentous 
reply of the employers is the extension of the lock- 
out, especially in the two great centres of Oldham and 
Sheffield. It cannot be denied that Oldham hoped to 
escape. They had had their recent troubles, which lasted 
a long time and cost a good deal of money, and these 
only ended about a couple of months ago. Sheffield also 

resumably hoped to escape. To these must be added 
Xeighley. Leeds was already affected. Now the 
Scottish employers are to be added. It is expected 
that over 20,000 men will be added to those already 
out when the notices expire, which, in the aggregate, 
will make nearly 40,000 men. In the great strike and 
lock-out of 1851 the total membership of the union was 
under 12,000 men, now it is nearly 93,000. If the 
number locked out and on strike should reach 40,000 
it will cost the union nearly 20,000/. per week, apart 
from levies and the emergency fund. So far, the men 
assert that very few non-society men have gone in, 
the larger number being at Leeds. On the other hand, 
the Free Labour Association allege that they have 
supplied a large number of hands to the London firms. 
Hitherto the dispute has been conducted with toler- 
able quietude. At Messrs. Thornycroft’s there has 
been some irregularity, but nothing very serious ; at 
Leeds there has been some turmoil. Much will now 
depend upon the effect of the notices and the influence 
of the extended action of the employers upon the 
other trades such as the boilermakers, ironfounders, 
brassworkers, lumbers, and the shipping trades. 
Should the whole of these become involved, no fewer 
than 100,000 men will be engaged in the struggle, but 
all of them have strong unions and large reserve funds 
behind them. The leaders deny that the intended 
extensions of notices will involve so many men as 
stated in the press, the semi-official statement being 
that at Oldham, Sheffield, and Keighley only 4500 
will become involved, the largest increase being put 
down at 10,000. Confident in this opinion, they 
say that the union can well hold out for a year with- 


out a penny from any outside source. But is this so? 





The monthly journal of the Amalgamated Society 
of Engineers brings up the record to August 4, in so 
far as the dispute is concerned, and to the Ist as 
regards the general condition of the union. The total 
number of members was 92,316, of whom 18,730 were 
on donation benefit, 1628 on sick benefit, and 2998 on 
Trerannuation allowance. Of those on donation, 

a were in — of 10s. per week, 488 in receipt 
7 ‘8. per week, and 212 of 6s., the major portion being 
idle by reason of the strike and lock-out. The figures 
a og that ne pier gers were in work, so that 

: mparatively small proportion were reall, 
oe affected by the engtheating dispute at that 

€. The total ‘payments for the three benefits 








named was 11,222/. 2s., or at the rate of 3s. 5d. 
per member per week. Besides which the sum of 
72671. lls. 3d. was expended from the contingent 
fund. The general office report is mainly devoted to 
the eight-hours struggle. On August 4, 193 firms had 
conceded the terms, the men working the eight-hours 
day. Those firms ‘‘employ about 7500 out of the 
total of 10,500” employed within the area, so that 
over two-thirds are at work on the eight-hours system. 
Only 1478 ceased work as the result of the lock-out, 
and 1500 are still working nine hours. The latter, it 
is stated, are diminishing in number, and it was ex- 
pected that fully 200 firms would have conceded the 
*< hours by the end of that week. The report says: 
‘*The eight -hours for London is therefore practically 
over ;” it adds, ‘‘ conciliation, or arbitration, media- 
tion, or conferences upon that question cannot be 
entertained.” The report goes on to show to what 
extent the lock-out has operated in respect of members 
out of work ; these are stated to be 16,944 men. The 
council have been empowered by an overwhelming vote 
to levy the members to whatever extent may be neces- 
sary to carry on the fight. The first levy will be 1s. 
per week for the ye, acme fund, from the first club 
night in July until further notice. Members must not 
leave their districts, except to accept employment at 
firms not involved in the lock-out. The foun are 
levying themselves in addition to the general levy to 
carry on the fight. The remarks upon the action of 
the boilermakers are such as to improve the relations 
— the two bodies, no personal reflections being 
made. 





The monthly report of the Boilermakers and Iron 
Ship Builders states that ‘‘the reports from all dis- 
tricts show that work on the whole is plentiful, the 
only drawback being the dispute between the em- 

loyers and the Amalgamated Society of Engineers.” 
t goes on to say that ‘‘up to date the work in the 
shipyards has been in no great extent diminished by 
the current dispute,” but, ‘‘should the struggle con- 
tinue for any length of time, all classes of workmen 
engaged in the shipyards are bound to suffer.” ‘‘ The 
booking of orders has slackened off considerably, as 
builders will not accept orders in the present un- 
settled state of the labour market. The returns show 
that a total of 3829 were on the funds, or about 500 
more than last month, as a result of the engineers’ 
dispute. Of the total 2096 were on donation, signing the 
vacant book, or travelling ; 1231 were on sick benefit, 
and 502 on superannuation allowance. The total ex- 
penditure for the month was 4940/, 18s. 6d., an in- 
crease of about 700/. The report gives the returns of 
shipping under construction. The total member- 
ship of the union is 41,529; the total funds at the 
close of the quarter amounted to 189,722/. 4s. 5d., 
an increase during the quarter of 10,814/. 14s. 
There is a proposal to take over the Drillers’ 
union, with 2187 members, and funds amounting to 
34167. 16s. 4d. This may require some new regu- 
lations as to demarcation of work. A report is 
given of the conference of the Engineering Trades 
Federation, at which the action of Mr. Knight of the 
Boilermakers was vindicated, the resolution being 
signed by 15 secretaries of 15 separate unions be- 
longing to the federation. Other than that report 
there are no further references to the engineers’ dis- 
pute than the sentences quoted. The question is, 
however, being dealt with in the several districts, 
and doubtless action will be taken when the lock-out 
has further extended, and the men belonging to the 
union are thrown upon the funds. The refusal of the 
Employers’ Federation to meet the representatives of 
the men’s federation has given a start to the already 
existing agitation to join hands, and to fight out the 
battle of the eight hours side by side. 





The report of the Ironfounders’ Society indicates 
very little alteration in the condition of trade. The 
increase of unemployed is very small, only 176 on 
donation, and 44 unemployed and out of benefit mem- 
bers, total 220. The total number on the funds was 
2210, or only 117 more than last month. Of the total 
864 were on donation, 401 on sick benefit, 783 on 
superannuation allowance, 160 on unemployed and out 
of benefit list, and only two on dispute benefit, as com- 
pared with 76 last month. The returnsas to the state 
of trade indicate that it is fairly good in all places. 
In 117 places, with an aggregate of 15,040 members, 
trade was very good (70 places) to good, 30 places, 
and moderate in 16 places. In eight places it was either 
declining, with discharges, or bad, affecting 1741 mem- 
bers. The indications are that in all cases the de- 
cline was the result of the engineers’ dispute, and not 
of any retrogression in the state of trade. The weekly 
expenditure was only 709/. 13s. 10d., while the balance 
in hand was 56,906/. 9s. 3d. The Belfast members 
have secured another advance of Is. per week, making 
a total advance in wages of 5s. per week since 
February, 1896. An advance of 2s. per week has been 
obtained at Burton, and at Chester, Dudley, Rother- 
ham, and Southwick negotiations are going on for an 








advance in wages. The Society is providing a reserve 
fund for superannuated members, the total of which 
has now reached 4899/. 13s. The members are called 
upon to vote on the eight-hours question. In placing 
the matter before the members the events which led to 
the strike and lock-out are givenin a careful manner, 
without any suggestion as to the opinions of the execu- 
tive. The members are told that in the event of their 
deciding to join in the strike the members working at 
the London firms struck against will have to be with- 
drawn, which will eventuate in their being locked out 
at the other firms, as are the engineers. The report 
gives extracts from Mr. A. F. Hills to the Zimes on 
the eight-hours question, as a means of guidance to 
the members not working in the metropolis. It is at 
the suggestion of the London branches that the vote 
ot the whole body is taken. A question having arisen 
as to the fair wages resolution in the Leicester Town 
Council, inquiries were made as to the supply of iron 
castings for some work to be done for the corporation. 
It was stated that the conditions had been fulfilled, 
and, therefore, the contract was signed, as the firm 
would pay the fair rates of wages. 





The report of the Amalgamated Society of Car- 
penters and Joiners states that the position of the 
7 is most favourable in the country generally. 
New branches are being opened, new members are 
joining, and the duaneiat condition has improved and 
is improving. The total number of members was 
51,667, of whom only 337 were unemployed, and of 
these 184 were in Canada, America, or Australia, 
leaving only 153*unemployed in the United Kingdom 
out of nearly 52,000 members. There were also on 
sick benefit 906, and on superannuation allowance 662. 
The position is all the more remarkable by reason of 
the fact that strikes exist at Exeter, Tavistock, Ox- 
ford, and Bournemouth; and disputes at Dudley, 
Chiswick, and in the east of London, and at nine 
other places disputes are pending. The Society is 
affected by the engineers’ dispute at Messrs. Thorny- 
croft’s, at Chiswick, and it is more or less bound up 
with the engineering trades federation, should action 
arise in that connection. In dealing with the engi- 
neers’ dispute the council state that they will be 
careful not to aggravate the situation. They are in 
favour of shortening the hours of labour, but as they 
are more directly concerned with the shipbuilding in- 
dustries than with the engineers, they will act united], 
with the allied trades with whom they are federated. 
The members have with very large majorities carried 
a levy of 6d. per member for members on strike in 
various districts, and another 6d. for the Penrhyn 
quarrymen and the Norwich boot and shoe operatives, 
cheques for the amounts being sent. A large number 
of branches have sent in resolutions for a weekly 
levy for the engineers engaged in the eight-hours 
struggle, the probability being that it will be carried 
by an overwhelming majority. The balance in hand 
is, or was at date, 114,777/. 6s. ld., this being the 
available cash balance only. Settlements of disputes 
favourable to the members are reported at Chorley, 
Ipswich, Plymouth, and Londonderry, and amicable 
arrangements have been made with employers at 
Dewsbury, Sowerby Bridge, Market Drayton, Trow- 
bridge, Halifax, Beeston, Earlestown, and Tunbridge 
Wells, at each of which places better conditions of 
labour have been secured. 





The report of the Associated Ironmoulders states 
that trade was good all round at the date of the report, 
except that the usual holidays in Scotland had inter- 
fered with labour, and ‘the unfortunate dispute be- 
tween the engineers and their employers ” had delayed 
some settlements in labour disputes in some districts, 
At Aberdeen a strike was pending for an advance in 
wages, but at Greenock, where also a dispute was 
pending, the men decided to let matters remain as they 
were until the engineering dispute is in some way 
settled. This union is one of the societies acting in 
concert with the federation of the engineering trades 
and the votes of the various bodies are given on the 
question of the eight-hours day, and also on 51 hours 
per week. The general vote was favourable to the 
eight-hours day, but for prudential reasons many pre- 
ferred to goin for a uniform 51 hours per week at 
first. But a further vote of this Society is being taken 
on the eight-hours question pure and simple, or 51 
hours per week all the year round. The report con- 
tinues to give cases arranged by conciliation and arbi- 
tration, as a record of progress in this direction. On 
the whole the progress is fairly good. 





It is stated that at a private meeting of the 
engineering employers of Scotland, held at the close 
of last week, at Edinburgh, at which over 40 repre- 
sentatives were present, it was unanimously decided 
to take action and to fight the engineers on the eight- 
hours question ‘‘to the death.” The meeting, it is 
stated, was held at the invitation of the Em loyers’ 
Federation, and it is intended that there shall be 
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united action with the English employers to resist the 
movement to the utmost. 





It is reported that another battleship has been de- 
layed, at Portsmouth this time, the other being at 
Chatham, by reason of the engineers’ dispute. But 
the Government say that neither ship is particularly 
wanted at the present time, so that the delay is not 
serious in any way. 





The position of the engineering trades throughout 
Lancashire remains practically unchanged, except in 
so far as it is affected by the engineering dispute in 
London, and the consequent lock-out. Where no 
lock-out notices have been issued, the firms are kept 
fully going, and there appears to be no lack of orders 
coming in. Where affected by the dispute the 
branches not involved are well employed, and the 
engineering departments are kept going so far as 
practicable by the foremen, apprentices, and the non- 
union men who did not go out at the expiration of the 
notices. But matters are assuming a more serious 
aspect in some districts by reason of the resolution of 
the employers to throw in their lot with the federation. 
All other che questions are om for the time in 
the engineers’ struggle, but at the bottom of it there 
is the machine question, which perhaps more than 
the eight hours is a factor in the dispute. One sin- 
gular fact stands out in connection with the present 
aspect of affairs, namely, that the iron market is 
firm as regards raw material even to the extent of 
a tendency to a decided hardening. The demand 
for foundry qualities of pig iron would indicate that 
the market is not much affected by the strike and lock- 
out. Finished iron makers are also tolerably busy, 
booking a sufficient amount of business to keep the 
forges going, while prices are firm. The steel trade is 
not quite so firm, otherwise there is no declension, nor 
does there appear to be any serious prospects of it. 





In the Wolverhampton district there has been some 
quietude for consumers, and merchants have covered 
their requirements for the next few weeks. But manu- 
facturers are far behind with deliveries, chiefly by 
reason of the intensely hot weather and the numerous 
holidays during the present year from Easter to 
August. The home consumption appears to be fully 
up to the average for this season of the year. There 
is a good demand for common unmarked iron for the 
Australian markets, and inquiries are plentiful for the 
Cape and South America. It is expected that there 
will be plenty of orders for the autumn. In some de- 
partments there is less pressure, and lower prices have 
to be accepted to keep the works in full operation. 
Steel is in good demand, and prices generally are well 
maintained. So far, the district does not appear to 
be much affected by the engineering dispute, nor are 
there any other disputes of a serious character in the 
district. Stocks are low in nearly all cases except in 
the steel trade. 





In the Birmingham district the market is reported 
to be recovering from what is termed a relapse. The 
mills and forges are in more regular operation, the 
consumption of iron is increasing, and prices are 
better and firmer than they were. Bedstead strip is 
in good demand, and there is a larger demand for 
sheets than for some time past ; in fact, it is fully up 
to the average, but prices are rather low. The steel 
trade is also fairly good, large quantities being re- 
quired for Germany, especially steel sheets of tin- 
plate sizes for enamelling decorative purposes. 
The engineering and kindred trades seem not to be 
much affected by the engineers’ dispute, nearly all 
branches being busy. 





The crisis in the Telegraph Department of the 
(General Post Office has so far ended that a strike, or 
cessation of work, has been averted. But the dis- 
satisfaction is not abated. Other Government 
workers are also busy with their grievances, some 
engaged in the shipbuilding department, and more 
especially the general labourers. Last week a meet- 
ing of over 2000 was held at Enfield Lock, demanding 
the trade union rate of wages. Then other branches 
of the Civil Service are on the move for increase of 
salary, for promotion; and for pensions. There will 
soon be a need of a permanent commission to deal 
with these matters. 





The wages question with the Durham miners has 
been settled by the acceptance of 24 per cent. advance, 
agreed to at a conference held last week. The dispute 
at the Ouston Colliery, which stood in the way, has 
been settled. 


FATAL COLLISION AT BRINNINGTON 
JUNCTION. 

BRINNINGTON JuNcTION is near Stockport, on lines 
worked by the Cheshire Lines Committee, and on the 
evening of February 6, a collision, causing the death 
of one lady passenger and serious injury to another, 





occurred here between two passenger trains. The first 
train, a Manchester, Sheffield, and Lincolnshire express 
from Hull to Liverpool, was standing at the down home 
signal at the junction, when it was run into in the 
rear by a Midland, Derby to Manchester, train. The 
rear vehicle of the Liverpool train, a carriage truck con- 
taining theatrical scenery, was smashed, and the front 
compartment of the next coach, where the two ladies were 
sitting, was telescoped, its frame being driven under the 
next leading coach, which in turn was considerably 
damaged. The driver and guard and other passengers 
were also injured. Between Brinnington Junction and 
Bredbury Junction (the next cabin on the east or 
Derby side and about 1} miles away) there are two short 
tunnels, both close to the former cabin. The down home 
signal at Brinnington has two distants, one 225 yards 
from the home signal and just at the western mouth of 
the tunnel nearest Brinnington, and the other about 1100 
yards from the home and east of the mouth of the other 
tunnel. There is a poor view of the home signal ; but the 
two distants can both be sighted some way off. Owing 
to a curve and a wall, a brake van, standing 107 yards 
short of the home signal, could not be seen for more than 
110 yards, and then only from the fireman’s side, of an 
approaching engine. After the Liverpool train had been 
sent on to Brinnington Junction by the signalman at 
Bredbury Junction, heat tended to some booking, and 
then, without waiting for the “clear” signal, lowered his 
signals for the second train, which went on. The driver, 
of course, found the distant signals at danger, and slowed 
his train down ; but on catching sight of the Brinnington 
home signal ‘‘ off,” he gave his engine steam, and only 
saw the tail-lights of the Liverpool when too late to avert 
a collision. After the Bredbury signalman had let the 
Midland train go he had some doubt as to the section 
being clear, and so telephoned to Brinnington. The 
signalman there on hearing the other train was coming 
lowered his home signal for the Liverpool train to come 
forward, and it ts g only just got under way when the 
other train ran into it. The home signal was thus “off” 
for the first train when the driver of the second sighted it. 
The Bredbury signalman frankly admitted his mistake, 
and attributes it to his having entered the passing of the 
first train in the ‘‘train out of section column” instead 
of on a special sheet provided for that purpose. A very 
large amount of entries have to be made here, not only in 
the train register book, but on special sheets, and the 
man has no booking lad, and so ‘‘got lost,” which pro- 
bably also accounts for his omission to signal ‘‘Is line 
clear?” for thesecond train. On this point Major Marindin 
expresses himself as follows: ‘‘It appears that at this 
signal-cabin there is more than the usual amount of 
booking to be done, because, besides keeping the ordinary 
train record book, the signalman had to enter on one 
sheet the telegrams received from Godley and Marple of 
the times at which down trains are reported as passing 
Dunford Bridge (Manchester, Sheffield, and Lincoln- 
shire) and Millers Dale (Midland), and on another sheet 
the times at which he forwards to Stockport the passing 
times of the down Manchester, Sheffield, and Lincolnshire 
trains, while he has also to make out a separate ticket 
for every up Midland train, showing the time it passes 
and the time it is reported to Marple. No doubt the 
information may be necessary for the regulation of the 
traffic, and to some extent assists the signalman in deter- 
mining which trains to give precedence to, by keeping 
him informed how they are running ; but I cannot wed 
thinking that the manner of entering all these telegraphic 
messages might be somewhat simplified, and it seems 
pretty clear that if a signalman of 28 years’ service, 
reported by the company to have a ‘very good record,’ 
is liable to ‘get lost’ in his booking, owing to the 
number of entries he has to make, it would be right 
either to reduce the amount of booking, as he had 
eorteningy 6 requested, or to give him the assistance of a 
poking boy ; for the correctness of the block-signalling 
of trains and the proper entries in the train record book 
are of infinitely more importance than the compilation of 
returns to enable the companies to trace the running of 
every individual train. Considering the thousands of 
trains dealt with every day, the mistakes in block-signal- 
ing made by signalman are wonderfully few, but it is 
inevitable that some will occur, and the only way that I 
know to guard against accidents from this cause is the 
adoption of one of the systems of what is termed ‘lock 
and block’ working, which are in use upon several of 
the lines round London, and under which the _ block- 
semaphore signal at every cabin is locked at danger after 
the passing of a train until the train has actually passed 
the next block-signal cabin, while it is also impossible to 
give permission from the cabin ahead for a second train 
to enter the section until the preceding train has passed 
out of it.” As the Liverpool train was delayed owing to 
shunting at Stockport, Major Marindin also strongly 
recommends the railway company to consider the advisa- 
bility of providing docks for all shuttle trains to arrive 
and depart from, and thus lessen the present large 
amount of shunting. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. R. Napier And Sons, Limited, Govan, 
launched on the 10th inst. the last of three steel screw 
steamers to carry 3500 tons they have on hand for the Di- 
rection Générale of the Roumanian State Railways. These 
fine vessels have been specially designed to meet the re- 
quirements of the service of the Government State Rail- 
ways, and are intended to develop the important trade be- 
tween the Roumanian ports and Western Europe. The 
general dimensions are: Length, 300 ft.; breadth, 39 ft. 
6 in.; depth, 24 ft. 6in. The machinery consists of a set 
of triple-expansion engines with two steel boilers. The 
steamer was named the Jassy. 


A steel twin-screw steamer was launched by Messrs, 
Workman, Clark, and Co., Limited, Belfast, on the 11th 
inst. She has been built to the order of Mr. A. R. 
| Brown, Glasgow, for the Nippon Yusen Kaisha, of Japan 
|and she has been named the Sado Maru. The principal 
dimensions of the vessel are: Length, 445 ft.; breadth 
49 ft. 5 in.; depth moulded 33 ft. 6 in., built to Lloyd’s 
highest class and Board of Trade requirements for 
a passenger vessel. She is of similar dimensions but 
of somewhat different design to the Kamakura Mary 
recently built by this firm for the same owners. The 
vessel will carry a large deadweight cargo on a moderate 
draught. A ee number of first, second, and steerage 
engers will be accommodated, and many important 
pie org have been introduced for their comfort, 
and also for the navigation and safety of the ship. The 
machinery has been constructed at the builders’ works, 
and consists of two sets of triple-expansion engines of 
the latest type, and capable of developing up to 3500 in- 
dicated horse-power. 








Messrs. Short Brothers, Sunderland, launched on the 
12th inst. a spar-deck steamer, built to Lloyd’s highest 
class, to the order of Messrs. Peirce, Becker, and Ilardi, 
of Messina, for their fruit trade to America. The dimen- 
sions are 320 ft. by 44 ft. by 26 ft. 8in., with a cargo 
capacity of 4500 tons. She will be supplied with engines 
by Messrs. George Clark, Limited, of about 1500 indicated 
horse-power, having two large boilers of 180 lb. working 
pressure, fitted with Howden’s forced draught. This 
steamer has two complete iron decks with lofty space be- 
tween; full poop, topgallant forecastle, and bridge deck 
100 ft. long and 8 feet high; the intermediate spaces 
being filled in with shade deck of pine. She has seven 
water-tight bulkheads and cellular bottom fore and aft 
for water ballast ; also five holds of about equal capacity, 
worked by large steam winches and double derricks. She 
was named the Citta di Palermo. 





The Blyth or geeyt Company, Limited, Blyth, 
launched on the 13th inst. for Messrs. Russell, Huskie, and 
Co., of Leith, a steel screw steamer designed to carry a 
large cargo on a light draught of water. The principal 
dimensions of the vessel are: Length, 337 ft.; breadth, 
47 ft.; depth, 24 ft. 10 in. The engines will be fitted by 


Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
and are of the triple-expansion class. She was named the 
Craigneuk. 


On Saturday, the 14th inst., the s.s. Coningsby, built 
by Messrs. Ropner and Son, of Stockton-on-Tees, to the 
order of Messrs. Gladstone and Cornforth, West Hartle- 
pool, made her official trial trip in the Tees Bay. The 
trial proved satisfactory in every way, the machinery 
working without a hitch of any kind; an average 
speed of 12 knots on a three hours’ trial was obtained, 
this being considered exceptionally good. This steamer 
has been built under the supervision of Mr. Brockett and 
Captain Smith, who were present at the trial, and ex- 

ressed themselves highly pleased with the results. She 
is of about 4800 tons deadweight, and is fitted with 
the builders’ patent “trunk” and other most recent 
appliances for the efficient working of the vessel; the 
machinery being supplied by the well-known firm of 
Messrs. Blair and Co., Limited. After completing the 
trial run the steamer proceeded on her voyage to 
Savannah. 





Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on the 14th inst. a cattle and cargo steamer 
named Sallust, built for Messrs. Lamport and Holt, 
Liverpool, and intended for their trade between Liver- 

1 and the West Coast of South America, Brazil, and 
River Plate. Her dimensions are: Length, 367 ft.; 
beam, 47 ft. ; depth moulded, 27 ft. 9in. ; with a dead- 
weight carrying capacity of about 5600 tons. The vessel 
is built on the web-frame system to Lloyd’s highest class, 
spar-deck rule with poop, bridge, and forecastle. Accom- 
modation is provided for passengers and officers in houses 
on the bridge and for cattlemen under the bridge. Her 
machinery, which is being constructed by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end, consists of a set of triple-expansion engines, with 
cylinders 26 in., 43in., and 71in. in diameter by 48 in. 
stroke, supplied with steam by two boilers 16 ft. 7 
12 ft. 6 in., working at 180 1b. pressure, and fitted with 
Howden’s forced draught arrangement. 





On Saturday, the 14th inst., the steamer Port Phillip left 
the Tyne on her trial trip. This vessel, which is one of 
the latest developments of a modern light-draught cargo 
steamer, has been built by Messrs. The Tyne Iron Ship 
Building Company, Limited, Willington Quay, to the 
order mS Messrs. William Milburn and Co., of Newcastle 
and London. Her principal dimensions are: Length, 
325 ft.; breadth, 48 ft. 6 in.; depth, 24 ft.; the vessel 
is fitted with complete equipment of winches and 
derricks for the rapid loading and discharging of cargo. 
The machinery, which has been built by the North- 
Eastern Marine Engineering Company, Limited, Wall- 
send, consists of a set of engines with cylinders 23 in., 
38} in., and 64 in. in diameter by 45 in. stroke, and 
two large boilers working at a pressure of 180 1b. The 
| trial of both vessel and machinery proved in every way 
| satisfactory. 





| Pic 1x GerMANy.—The production of pig in Germany 1n 
| the first five months of this year amounted to 2,799,012 
| tons. The output last year was 6,360,000 tons, as com- 
| pared with 5,464,000 tons in 1895, 5,380.000 tons in 1894, 
4,986,000 tons in 1893, 4,937,000 tons in 1892, 4,641,000 
tons in 1891, 4,658,000 tons in 1890, 4,524,000 tons in 
1 1889, 4,337,000 tons in 1888, and 4,023,000 tons in 1887. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED ASS'’ UNDER THE ACTS 1883—1888, 
mber of views given in the Specification Drawings is stated 
os ae cae where none are mentioned, the Specification is 
illustrated. 
Fe ay soe oe are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 0, Sale 
ranch, 25, ae Buildings, Chancery-lane, W.C., at 
iform “alge? of 8d. 
B yop of the advertisement of the tance of a complete 
ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 





the adverti. nt of the t of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


18,364. J. T. Knowles, London. (J. H. de Thierry, 
Génes, Italy). Electric Motor or Dynamo-Electric 
hine. (2 Figs.] August 19, 1896.—The improved motor is 
constructed as follows : Two armatures M,N similar to those ofa 
continuous-current Gramme machine, and with bi-polar winding, are 
arranged side by side, with their axes of rotation ‘parallel, in such 
a manner that they cannot come into contact with one another. 
The field-magnet winding O is arranged in the centre, in a posi- 
tion which is symmetrical relatively to the longitudinal axes of 
the said armatures, the plane of the coil or coils being preferably 
parallel thereto, so that the two armatures form the core of the 
field-magnet coil or solenoid 0. The magnetic circuit is prefer- 





ably completed externally by means of a ring R having pole-piece 
on the outer sides of the two armatures. A pole-piece P, which 
is shown double (being formed by two pieces arranged sym- 
metrically, one above and the other below) serves to close or 
complete the magnetic circuit between the two armatures. This 
pole-piece can, however, be formed in a single piece by increas- 
ing the distance between the axes of the two armatures. In this 
case there will be four separate air spaces in the magnetic circuit. 
The armatures are absolutely independent of one another ; in 
cases where they are applied to tramway vehicles, one serves to drive 
the front wheels and the others the rear wheels of the vehicle. 
This motor is reversible, and can be employed as a dynamo or 
generator of current. (Accepted June 23, 1897). 


12,090. Siemens Brothers and Co., Limited, London, 
and J. Forrest, Old Charlton, Kent. Self-Locking 
Electrical Signalling Instrument. [4 Figs.] May 15, 189%. 
—This invention relates to an electrical signalling instrument, so 
arranged that when, on sending a current, a signal is displayed, 
it becomes locked, so that shocks, vibrations, or other disturbances 
do not change the indication, which remains displayed until 
another current causes the lock to be released and the indication 
to be changed and to be locked in its altered position. E, E are 
the two limbs of an electro-magnet, the coils of which are in cir- 
cuit with the key or other transmitter at the signalling station. 
The lower ends of their cores are provided with pole-pieces P, P 
which can be adjusted by screwing. The upper ends of the cores 
have on them parts Y, Y ofa yoke, which does not extend across, 
the two parts being separated by a piece of brass or other non- 
magnetic metal N. In front of the parts Y, Y is a keeper K car- 
ried on the one arm k of a bellcrank lever, the other arm of which 
is strained by an adjustable spring S, so as to hold the keeper K 
away from the yoke parts Y, Y and against an adjustable stop A. 








A lever carrying a screen B is pivoted at b, and in a slot of it is 
engaged a pin projecting from an iron tongue T, which is pivoted 
at t on a permanent magnet M, by which the tongue T is polarised. 
Apin C projects from the arm k. Words, symbols, or other indi- 
cations being marked on the face of the screen B so as to be seen 
through an aperture in the front of a case in which the instru- 
ment is inclosed, one indication being given when the screen is 
deflected to the right and another when it is deflected to the left. 
The instrument operates as follows: When a current arrives which 
reverses the polarity of the electro-magnet, the first effect of the 
excitation is that the keeper K is attracted and connects the two 
parts Y, Y of the yoke, at the same time drawing the pin C out of 
the way of the lever which carries the screen. The electro-magnet, 
being rendered more powerful by the completion of its yoke, 
attracts the tongue T to the opposite side, thus causing the 
screen B to be deflected to the opposite hand, and then on the 
circuit being opened the keeper K is retracted by the spring S, and 
the pin C again projects at the side of the screen lever, locking it 
in position until the circuit is again closed, effecting reversing. 
Accepted June 23, 1897). 


LIFTING AND HAULING APPLIANCES. 


10,755. W. Craven, Manchester. Electrically- 
Driven Cranes, (2 Figs.) April 30, 1897.—This invention 
relates to improvements in the means for controlling the lifting, 
lowering, and brake appliances of cranes, and consists in the 
Special adaptation of the coil brake device, described in Patent 
No. 21,883 of 1891, and of its combination with the means for 
controlling the lifting and lowering motions of an electrically- 
driven crane, such as a travelling crane as shown. A is thelifting 
barrel, B is the brake drum gearing with the lifting barrel or con- 
nected therewith by suitable gearing, C is a flexible band brake 
secured at one end, coiled several times round the brake drum, and 


rating in the manner described in the said previous patent accord- 
ing as the weight acts or does not act on the coil. The position of 
the weight is controlled by a cam bar E, as described in the said 
previous patent. The sliding of the cam bar E is effected by a 
lever E! having its fulcrum in the side shaft F, which is prefer- 
ably square and takes ina corresponding square aperture in the 
lever El. The object of such a side shaft with a sliding attach- 
ment of the lever E! is to enable the brake to be operated from a 
fixed position on the crane notwithstanding the varying position 
of the winding barrel on the cross-girders. The side shaft F is 
connected by a link F? and levers F3, F4 to the lever Gl, which 
operates the commutator of an electric switch G which directs 
the current to the electric motor H. The latter drives the lifting 
barrel A forwards or backwards according to the direction in 














which the spindle of the electromotor is caused to turn by the 
position of the switch handle. The switch is of the reversing 
type with a neutral point on the commutator at which no current 
is transmitted to the electric motor. The angles of the levers 
connecting the cam bar E with the switch handle or alternately 
with a foot lever H (for the same purpose) are so arranged as that 
when the commutator is at the said neutral point, the depression 
in the cam bar E is in its central position when the brake will be 
operative. On moving the commutator forwards or backwards 
the cam bar E will simultaneously slide forwards or backwards 
and thus take off the brake as the electric motor comes into 
action for the purpose of lifting or lowering the load. By sucha 








provided with a freely sliding weight D at its free end, and ope- 


combination of parts the load is always under control either of 
the brake or of the electric current. (Accepted June 23, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


14,309. S. Fox and The Leeds Forge Comuens. 
Limited, Leeds. Manufacture of Bolsters for - 
way Rolling Stock. [5 Figs.} June 27, 1896.—The appa- 
ratus shown in Figs. 1, 2, and 3 comprises a female die consisting 
of central sections A with removable end sections B, C and D and 
a male die consisting of central sections E with removable end 
sections F, The apparatus shown in Fig. 4 comprise the female 
die shown in Figs. 1, 2, and 3, but without the end sections C and 
D, and the male die consists of the male die shown in the same 
figures, but with the end-pieces F replaced by other end-pieces 
F! of different shape. The various sections constituting each die 
are adapted to be readily connected together and disconnected, 
the female die being mounted upon a movable carrier, and the 
male die being connected toa suitable fixed support, so as to pro- 
ject downwardly therefrom. A plate of mild steel is roughly cut 
to the required size, and then, heated to a suitable temperature 
(900 deg. Fahr.), is placed in position upon the female die, shown 
in Figs. 1, 2, and 3, which, together with the heated plate thereon, 
is then raised by suitable mechanism, such as an hydraulic press, 
towards the fixed male die, whereby the plate is pressed to the 
trough-like shape shown in at G, Figs. 1, 2, and 3). The female die, 
together with the partly formed bolster G thereon, is then lowered 








or cleared from the male die, and the loose end parts C, D of the 
female die are removed, thus leaving the channelled end portions 
of the pressed plate unsupported. The end sections F of the male 
die (Figs. 1, 2, and 3) are then quickly removed and replaced by 
the end sections F! (Fig. 4) which project downwardly from the 
ends of the male die when the two dies are pressed together. The 
female die thus becomes for the time being a male die, and the 
male die becomes a female die. The lower or female die, with 
the still heated and partly pressed plate thereon, is then again 
caused to approach the upper or male die, thus pressing down the 
flanged end portions of the trough-shaped plate under operation, 
so as to form outwardly flanged supports or depending legs as 
shown. To facilitate the easy removal of the finished bolster G! 
from the lower or female die, the corner or radius pieces consti- 
tuting the sections B, over which the end portions of the plate 
are turned back, are loose and fit recesses that are so formed in 
the ends of the sections A as to be wider at the top than at the 
bottom, that is, wedge shape, so that if the bolster contracts on 
to the lower or female die, the said corner or radius pieces will 
be drawn out of place when the bolster is being lifted or removed, 
and will afterwards fall back again into position in the recesses. 
The bolster thus pressed to shape is ready to be trimmed and com- 
pleted in the usual way. (Accepted June 32, 1897). 








MILLING AND SEPARATING MACHINERY. 


15,939. F. Stansfield. Apparatus for Washing and 
Separating Grain or other Seeds. [5 Figs.) July 18, 
1896.—The apparatus comprises a hopper A suspended on the 
arm @ by springs B from a cross-frame C, and having a delivery 
nozzle D at the bottom, surrounded by an outer concentric pipe 
E for feeding the grain or seeds from the hopper A on to a 
horizontal rotary disc F mounted on a vertical shaft G. 
This rotary disc F has for its object to distribute the 
grain fed on to it from the hopper A. The concentric 
pipe E extends downwards near the surface of this distributin 
disc F, and is supported from the Semper by means of a prtare 
lever H and connecting-rod I. The lever H is fulcrumed ath 
in such a manner that a downward movement of the hopper 
causes an upward movement of the pipe ; that is to say, any 
increase in the weight of material in the hopper A will, by ex- 
panding the spring B, cause the concentric tube E to recede 
from the disc F, while a decrease in the weight of material in the 
hopper A will cause the converse action to take place, thus form- 
ing an automatic valve and regulating the delivery of the mate- 
rial on to the disc F relative to the rate of feed into the hopper 
A, the rotary disc in combination with the said automatic ra ned 
insuring an equal distribution of the material all round the 
annular trough K. Underneath the disc distributor F is arranged 
a truncated cone J, and an annular trough or channel K having an 
outer wall K! and an inner wall J!. Between these two walls is 
arranged an intermediate wall L, the bottom of which is substan- 
tially on a level with or slightly below the top of the outer wall 
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K!, so that material flowing into the trough K is compelled to 
pass under the intermediate wall L before it can flow over the 
outer cone K!, All the material is thus compelled to go under 
water. The annular space K is reduced in width at k. The 
lower part of the apparatus, below the truncated cone J,-com- 
prises a trough or vessel N which is kept filled with water by means 
of feed pipes O and P controlled by a suitable distributing or de- 
flecting diaphragm or valve P!, which is centrally located, and 
which has for its object to ——- an adjustable and uniform 
distribution of the water all round the pipe O into the vessel N, 
so that the upward flow in the trough K shall be equal all round. 
Water enters through this feed pipe O into the vessel N, and rises 
into the annular trough K, which it fills till it overflows the walls 
K1, so that the water flows upward within the trough K. The 
course of the water current is indicated by the arrows. The 
material is fed from the hopper A on to the distributing disc F, 
and falls into the water in the annular trough K, the pressure of 
the material behind forcing that in front under the water. The 
grain rises on the other side of the intermediate wyall L, and 
finally flows with the water over the edge of the outer wall K! 
into a trough, and so through a spout Q into a suitable recep- 
tacle, whilst the heavier particles, on the other hand, sink and 
fall down to the bottom of the trough K, from whence they escape 
into the lower vessel N. Thence they are delivered through a 
pipe R with part of the water on to a screen, the water percolating 
through the screen, leaving the heavier particles behind on the 
screen surface. (Accepted June 23, 1897). 


MINING, METALLURGY 
WORKING. 


29,858. F’. Altmann, Berlin. Method and Apparatus 
for Bu Liquid Fuel. [4 Figs.) December 28, 1896. 
—The production of a blue or hot smokeless flame from highly 
hydrocarbonaceous fuels, especially from petroleum, has hereto- 
fore been effected imperfectly, and only under special circum- 
stances, even with the use of the Bunsen burner, so that the use of 
een for incandescence lighting, for instance, has up to now 
been impossible, because the flame has choked up the incandes- 
cence body with soot, and consequently rendered it useless. This 
jnvention has for its object to remedy these drawbacks, to which 
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end a certain 1 geceprners of water is evaporated together with the 
burning liquid, so as to produce a mixture which then produces 
the flame in the burner. The water vapour conveys a considerable 
amount of oxygen to the flame, with the result that the hydro- 
carbon is entirely burned. There is thus produced a hot, blue, 
and absolutely smokeless flame of the kind that is absolutely 
necessary for incandescence lighting and other purposes. The 
arrangement represented by Fig. 1 comprises a vessel divided into 
two chambers a and b and arranged insidea lamp body i. One of 
the two chambers serves for the reception of petroleum, and the 
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other chamber serves for the reception of water. Each of these 
chambers is provided with an extensione. From the extension 
the liquids pass into pipes d, in which they are evaporated by 
means of a flame g. The vapours then pass through small pipes e 
to a collecting pipe f, in which the two vapours arising from the 
liquids are vapourised. The gaseous mixture passes from the pipe 
J directly to the burner, where it is burned. The arrangement 
shown in Fig. 2 comprises also the vessel arranged in the lamp 
body i and divided into two chambers a and b, of which one is de- 
signed to hold the burning liquid and the other to hold the water. 
In this case, however, the gasification is effected in a gasifying 
chamber v into which the two liquids are led by the use of wicks 
t, which rise up out of the chambers a and b and pass through 

ipes 8 into the chamber v. The operation of the lamp in this case 
is similar to that of the first-mentioned arrangement. The liquids 
led to the gasifying chamber are gasified by means of the heating 
flame g. The vapours produced become mixed together in the 
gasifying chamber and then pass through an exit pipe f to the 
burner h, where they serve to form the flame. (Accepted June 23, 
1897.) 


PUMPS. 


8349. D. Morell, Cassel, Germany. Semi-Rotary 
Pumps. [3 Figs.) April 1, 1897.—The pump casing consists of 
two parts, one of which a is fixed and the other brotary. The 
pistons are contained in an annular recess. The rotary part of 
the casing b moves around apin ¢ fixed in the part a. A packing 
ring J is arranged between the partsa and b. The annular recess 
between the parts a and b may contain six pistons g and h, three 
of the pistons g being arranged at equal distances apart on the 
part a, and three h being similarly arranged upon the part b so as 
to come between the pistons g. Upon one part of the circumfer- 
ence of the part b isa lug ¢, to which there is pinned a connect- 
ing-rod k which may be actuated by hand or by power. The 
pistons are hollow, and the walls of those which are fixed upon 
the part @ are provided with perforations 7. The front surfaces 
of all the pistons are fitted with packings m. The packings m 
serve also to act as valves with reference to the openings J. Pas- 
sages p and q are arranged in the central part of the casing a 
close to the fixed pistons g. Three of these passages p communi- 
cate with the passage and the other three g with the passage s. 
The passages 7 and s open into a chamber, which is divided by 
the partition t. On each side of the partition ¢ there is arranged 





a block y of india-rubber, by the movement of which, under the 
action of the pump, the openings of 7 and « are alternately closed 
and opened. On the outer face of the part of the casing a there 
is formed an annular groove z which is normally covered by the 
indiasrubber ring z!. This groove communicates by the passage 
x with the atmosphere, and by the passages x! with the hollow 
interiors of the fixed pistons g. Assuming the pump to be em- 
ployed in forcing air or gases its action is as follows: When 
the pistons / are moved in the direction indicated by the arrow 1 
the air in front of the pistons is compressed, and entering the 
passages q passes the passage s and block w which is forced out- 
wards, and finally issues through wv. In the meantime the air at 
the backs of the pistons has become rarefied, and consequently 
atmospheric air is drawn in through the ages x, Z, and a! 
into the spaces within the pistons g, whence it passes through the 
openings / into the increasing spaces between the pistons g and h. 
In this movement the atmospheric pressure lifts the king over 
i to allow the air to pass. At the end of the stroke the motion is 
reversed and the air, which has just entered, becomes compressed, 
enters the es p, 7, moves the valve y, and issues through wu 
to the receiver. (Accepted June 23, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,459. W. Sisson, Gloucester. Crankshaft En- 
es Worked by ve Fluid. [10 Figs.) July 

24, 1896.—In an engine according to this invention a single weight 
is made to serve the twofold purpose of acrank balance or counter- 
weight and governor weight, to which end in constructing an 
engine, the ordinary crank balance or counterweight or with 
one of them in an engine requiring more than one counterweight, 
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s dispensed with, and a balance or counterweight is provided 
and so arranged that it shall be capable of moving away from or 
towards the axis of the crankshaft under the control of a spring 
or springs. This weight is connected to the eccentric in such a 
manner that, as the weight moves outward under the action of 
centrifugal force or inward under the action of the spring or 


way to vary the distribution of expansive fluid, and so control 
the engine at varying loads. 1 is the weight made approxi- 
mately -form, and provided with projection or guides 2 that 
slide in grooves or guideways 3 formed in the edges of the crank 
web 4. 5is the crankshaft, and 6 the crankpin in the crank 
web. The weight 1 is secured to the web as follows: Opposite 
the open end of J there is acrossbar 7 adapted to bear at its 
centre 7a only against the crankpin end of the crank web 4. 
Through this crossbar two bolts 8 are passed whose heads bear 
against the crossbar, one near each of its ends. These bolts 
extend through the hollow legs la of the (J-shaped weight 1 
within which springs 9 are arranged that bear against seats or 
shoulders 1b formed in the said hollow legs, and are compr 
more or less according to requirement by means of nuts 10 screwed 
on the bolts 8. In this way the weight and crossbar are con- 
nected together, and the weight is secured on the crank web with 
liberty to move outwards under control of the springs. 11 is the 
eccentric sheave carried by the weight 1, and formed in two parts, 
one of which may be cast integral with the weight, the other, 
being secured thereto or to the other part of the eccentric by 
screws after the weight has been put in its place. zis the 
centre of the crankshaft ; y the centre of the eccentric sheave, 
and z z the straight line in which the eccentric centre y travels 
when the weight 1 moves outward under the action of centrifugal 
force and inward under the action of the springs 9 in order to 
vary, in an automatic manner and through the valve worked 
from the said eccentric sheave, the supply of expansive fluid for 
the purpose of controlling the speed of the engine at varying 
loads. 12 and 13 are stops of suitable cushioning material, for 
example, india-rubber, carried by the weight 1 and eccentric 
sheave 11, lla sone ponte pe and serving to limit in an elastic 
manner, the inward and outward movements of the weight. (Ac- 
cepted June 23, 1897). 


14,175. T. Pattinson and T. Slater, Sheffield. 
Valve Gearing for Steam or other Engines. [4 Figs.] 
June 26, 1896.—This invention relates to a simple form of trip 
gearing. The engine cylinder A is provided with the usual steam 
and exhaust ports and on their faces is applied a Corliss valve-box 
B of the ordinary type. The spindle C! of the valve C is prefer- 
ably arranged so that it rests in a bracket D fastened to the valve 
box B. On the spindle C! is fixed a lever E which is fastened by 
a pin El to a connecting link F, and within this link is placed one 
part of the leversG, which are fulcrumed at H to a bracket K 
attached to the valve box B. Tappet levers L carry on their ends 
adjustable tappets L1. and on the top of the bracket K is fastened 
another bracket M. At one end of the bracket K is formed a 
bearing K*, and on the opposite end of the bracket M is arranged 
another bearing M2. A square spindle N, the ends of which are 
turned down to fit the bearings K? and M2, carriesa collar P and 
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bevel wheel O, and also upon the squared portion of the spindle a 
cam R, which is preferably formed taper with suitable curvature 
and grooved to suit a governor lever. The spindle N is rotated 
either through the bevel wheel O or by means of chain or other 
gearing from the main shaft and causes the cam R to revolve, the 
movement of the latter being arranged to be in correct relation to 
the speed of the engine. The governor receives its motion insome 
suitable manner, and controls the cam R through a lever engaging 
with a ve in the latter by causing the cam to have an inward, 
outward, or other motion, by which means the admission of steam 
owing to the action of the cam _— the tappets L! is varied. 
Movement of the tappets owing to the cam coming in contact with 
them earlier or later is imparted through the levers to the valves, 
the action of which is varied so as to enable a rapid admission of 
steam to be obtained as well asa quick cut-off, while allowing of 
the exhaust being open nearly to the end of the stroke. (Accepted 
June 23, 1897). 


17,804. P. A. Newton, London. (The Ingersoll-Sergeant 
Drill Company, New York.) Valve Gear for Direct- 
Action Engines. [2 Figs.) August 11, 1896.—This invention 
is more especially designed for operating the valves of direct- 
action engines which work at a high velocity, or with a very rapid 
repetition of the stroke of the piston, and a sudden arrest of the 
stroke, such, for example, as an engine the piston-rod of which 
carries the bits or chisels of a stone channelling machine. A Al 
designate parts of the cylinder of the engine ; B the piston-rod 
working through a stuffing-box A? in the cylinder head; C the 
valve chest ; and D the reciprocating valve to the operation of 
which this invention is apphed. In this example, the valve is 
the auxiliary valve for controlling a steam-actuated induction 
and eduction valve. The valve gear consists principally of three 
parts or pieces, viz., a rocking sleeve E of simple tubular form, 
an arm F which connects the said sleeve with the head of the 
piston-rod B, and arod G which connects the said sleeve directly 
with the head a of the valve stem. The sleeve E is arranged to 


a 
b which is carried by a bracket H rigidly affixed to the cylinder 
head Al, The-arm F is carried by a pin c, which is attached to 
the upper or outer end of the piston-rod B by means of a clamp 
I, the said pin ¢ being parallel with the pin 6. The said arm jg 
fitted to slide lengthwise through the sleeve. The sleeve has, on 
its exterior, two projecting lugs, one for the reception of the pin 
b before mentioned, and the other for the reception of a pin e 
with which the valve-rod G is connected, and which forms g 
direct connection through the valve-rod between the sleeve and 
the valve D. In the example represented, the part of the arm F 
which passes through the sleeve .is simply turned in cylindrica 
shape to fit within and slide through the sleeve. The position 
occupied by the said pin b is opposite a point midway between 
the points reached by the pin ¢ at the two extremities of the 
stroke of the piston-rod B. The connection of the valve-rod 
G with the sleeve E by the pin e, is at a distance from the pin} 





in proportion to the length of the stroke of the piston and the 
length of the stroke of the valve. In the example represented 
this connection e is between the pins b and c. The operation of 
this valve gear will be readily understood by reference to Fig. 1, 
in which the piston-rod B, the sleeve E, and the arm F, are re. 
spectively shown in the two positions which they occupy at the 
extremities of the stroke of the piston-rod. As the piston-rod 
makes its strokes in either direction, it carries with it the 
attached end of the arm F, and so produces the rocking move- 
ment of the sleeve E upon the pin }, and, in so doing, the said 
arm slides freely back and forth through the sleeve. This move- 
ment of the sleeve produces the movement of the valve without 
any striking action, which would be liable to produce a jar, there 
being no relative movement between the arm E and the sleeve, 
except the said sliding movement. This invention is applicable 
to engines worked by steam, compressed air, or other motive fluid, 
(Accepted June 16, 1897). 


13,576. C. T. Crowden, Beeston, Notts. Self-Pro- 

elled Vehicles. [3 + June 19, 1896.—This invention 

as for its primary object the ready conversion of existing horse 
vehicles to the requirements of a self-propelled vehicle. Refer- 
ring to Fig. 1; to the axle A of the front or steering wheels of a 
vehicle is hinged or otherwise attached a framework or poleB 
which projects backwards. The wheels Alare fixed upon the axle 
A so that they may be driven by the motor driving the axle either 
directly or indirectly. At the free end of the pole B is pivoted 
a castor wheel C. This wheel is free to move about its pivot as 
the forecarriage of the vehicle is turned for steering purposes. To 
the pole B is suitably attached a motor D which, in the arrange- 
ment shown, drives the axle A in any manner and through any 
suitable gearing. In the modification shown in Fig. 2, in placeof 
the castor C upon the end of the hinged pole B, the latter is 
carried by an arc E attached to the underside of the body F of 
the vehicle by brackets E! or other suitable means. The free end 














of the pole B in this case may be forked and provided with rollers 
B! orotherwise constructed in order to enable it to run smoothly 
over the arc E. The forecarriage of the vehicle may be steered in 
some well-known manner, a convenient method being to turn the 
castor wheel C about its pivot. This may be accomplished by 
means of , Chains, or the like, connecting a cross-piece or 
pieces on the steering head of the castor wheel with a cross-piece 
or pieces arranged to be turned about the vertical axis around 
which the forecarriage itself turns, in this manner the forecarriage 
is steered indirectly. Other suitable steering gear may be em- 
ployed for the same purpose. If desired, in this modification, 
steering may be accomplished by drawing the free end of the pole 
B to one side or other of the vehicle over the arc E after the 
manner of the tiller of a boat. The body of the vehicle may be 
mounted upon springs or otherwise as found convenient and the 
forecarriage may be arranged to turn as ordinarily. (Accepted 
June 23, 1897). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








springs, the eccentric will be moved so as thus in an automatic 





rock in planes parallel with the length of the piston-rod on a pin 
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STRAIGHT TUBES.—The distinctive feature of this boiler is its 
siupiicity, owing to the adoption of straight tubes, these, after lengthened 
experience in practical working, having been found to be thoroughly 
reliable, The advantage of straight tubes is evident. They can be 
cleaned and examined internally and externally with facility, which is 
essential in every boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure necessary with this form of 
boiler is exceptionally low, and consequently but small power is required to 
drive the fans, As evidence of this fact, on the official trial of the Torpedo 
Boat Destroyer “Sokol” (built for the Russian Government in 1895) a speed 
of 29.7 knots was obtained, during three hours, carrying a load of 30 tons, 
the mean air-pressure being 13 in. On the official trial of the First-class 
Torpedo Boat “Viper” (built for the Austrian Government in 1896) a 
speed of 26.6 knots was obtained, during three hours, carrying a load of 
26 tons, the mean air-pressure being { of aninch. These low air pressures 
are due to the large area of the air passages, but where economy of fuel is 
no object, the air pressure may be increased without injury to the boiler, 
even till the fuel is lifted off the bars. 


RETUBING.—Oomplete retubing of any boiler can be readily carried 
out without shifting its position, and any defective tube can be removed 
and replaced with rapidity. If desired, manholes on the top of the steam 
chest can be fitted with a view to facilitate the removal of any independent 
tube, but Messrs. Yarrow do not deem such a fitting desirable as the 
advantage gained does not, in their opinion, compensate for the weakening 
of the steam chest and the risk of leakage. 


ARRANGEMENT OF FORCED DRAFT.—The air on its way to 
the fire passes through non-return hinged doors at the sides and then completely 
round the boiler casing, thereby keeping the compartment and coal bunkers 
cool, This arrangement offers greater safety as compared with hinged 








dampers placed below the fire bars, where they are liable to get distorted 
through heat, or rendered inoperative by cinders preventing their closing. 


SPARE TUBES.—The tubes being straight throughout, the number 
of spare ones can be greatly reduced, as compared with what is required 
for boilers having tubes bent in various forms. 


COST OF CONSTRUCTION considerably less than that of any 


other water-tube boiler yet brought out, owing to its simplicity. 


OUTSIDE DOWN PIPES.—As outside down pipes are considered 
advantageous by some engineers, Messrs. Yarrow & Co., Ltd., are prepared 
to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be suitable for lengthened 
service at sea, must be capable of being worked with salt water, which may 
at any time be unavoidable through a leaky condenser. Experience has 
proved that the Yarrow boiler perfectly conforms to this requirement if a 
greater capacity of steam space is provided than would be necessary under 
normal conditions. Scale collecting on the heating surfaces by the lengthened 
use of sea water, can be more readily removed in this type of boiler than in 
return-tube boilers and with very much greater facility than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL.—Exhaustive experiments and long trials under 
working conditions prove beyond doubt that this boiler is second to none in 
economy of fuel, whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the water chambers 
are frequently riveted up so as to avoid the joint at the bottom tubeplate. 
In this case a manhole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 





Messrs. Yarrow & Co., Lid., have the greatest confidence in recommending Boilers of this 
type for vessels of the largest size, or for land purposes where the space is limited, or 
the cost of transport heavy. 





CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO., Ltd., Poplar, LONDON, 


TO WHOM APPLY FOR LICHNSH TO CONSTRUCT. 





NWO'r"E!.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers 


in every part of the World to construct Boilers of this type. 
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Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and ‘Rolling 


Engineering Shops, Foundries, &c. Stock provided to Main Lines. 





Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 
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THE HARTFORD MEETING OF THE 
AMERICAN SOCIETY OF MECHANTI- 
CAL ENGINEERS. 

(By AN AMERICAN CORRESPONDENT.) 
(Continued from page 226.) 
Trstinc FurNAcE GaSEs. 

Turs paper of Mr. Hale’s, covering 24 pages of 
the Transactions, gave in detail his views that it is 
an essential point that the gas to be tested should be 
collected in the flue where the temperature of the 
gas is measured, and that the collection pipe inside 
the flue should be of either porcelain, glass, or plati- 
num, or water jacketed, for gases hotter 
than 700 deg. Fahr. Orsat’s gas appa- 
ratus he considers the best, but prefers 
rubber connections on account of the 
fragility of glass in the boiler-room. 
He describes the preparation of re- 
agents, and the methods of collecting 
gas by means of a water or steam aspi- 
rator. We quote a portion of his de- 
scription : ‘ 

‘‘Continuous samples are obtained 
in a collecting bottle (see diagram). 
The aspirator keeps the gas con- 
tinuously flowing through the pipe as 
shown by the arrow. The bottle is 
first filled completely with water even 
to the T-joint at a. This is easily 
done by placing the end of the rubber 
tube b bin a dipper of water and ele- 
vating it, first, of course, starting the 
syphon. After filling the bottle and 
pipe completely, the water is allowed 
to flow out of D D drop by drop into 
a dish or pail. As each drop of water 
flows out at D D a drop of gas flows 
into the bottle at a. The flow of water 
is adjusted by a screw cock on the 
rubber pipe so as to get an average 
sample for 30 minutes, for an hour, 
five hours, or any time desired. The 
quart size is the most convenient for 
collecting bottles. Bottles with one 
outlet near the bottom are sometimes 
used, but I consider the use of a long 
and short tube passed through a rubber 
cork to be better. When the sample is 
collected the pinchcock is closed at d, 
the bottle is disconnected, connected 
to the Orsat, and a sample is drawn 
in for analysis as above described.” 

Mr. Hale continued : 

‘‘Gas analysis can be carried on as 
apart of boiler testing. It will account 
for all but a few per cent. of the heat. 
It will furnish an explanation of un- 
economical performances ; it will fur- 
nish a check on markedly erroneous 
performances (as, for instance, if the 
evaporation be reported as very high, 
the gas analysis will show whether this 
was due to making the chimney and 
other losses small, or to an error) ; 
finally, since the gas analysis shows 
the owner of the boiler where his 
losses are, the gas analysis is a more important 
part of the boiler test than the analyses of the 
coal or the determination of its calorific power, 
which only shows how much his losses are.” 

The author’s various diagrams showed the preva- 
lence of carbon dioxide in fuel gases up to about 
16 per cent., and this fact provoked discussion by Mr. 
Kent. Mr. Kent said that in the analysis of fuel- 

gas he had got as high as 7 per cent. of carbonic 
oxide, which the chemists declared impossible unless 
his investigation were incorrect ; so here was a 
direct issue between the engineer and the chemist 
as to whether carbonic oxide could or could not be 
obtained from fuel gas. He thought there existed 
at present great uncertainty and lack of knowledge 
as to the best methods of collecting the gas. It 
was not necessary, he believed, to have the iron 


tube drilled full of small holes, employed by Pro- | 


fessor Hale. Hempel’s apparatus he thought as 
good as Orsat’s for finding carbonic oxide in boiler 
-fuel analyses. Mr. Kent then proceeded to criti- 
cise Professor Hale’s methods in detail. 

The next paper was by Professor R. C. Car- 
penter, of Cornell University, and dealt with 
“Hygrometric Properties of Coals.” It was read 
by Secretary Hutton, in the absence of Professor 
Carpenter. 

The secretary read a written communication by R. 








S. Hale onthe subjectof Professor Carpenter’s paper. 
Mr. Kent read a description of ‘‘ the method which 
I used to determine the moisture in coal, and which 
I have offered to the Boiler Testing Committee,” . . . 
‘‘and I think they will adopt it,” he said, ‘‘as a 
standard method to use in boiler tests.” Mr. 
Henning said that Professor Carpenter should have 
passed the powdered coal through a uniform sieve, 
since on the comparative size of the particles very 
largely depended the results obtained. 


EXCURSIONS. 


parties. During this and the following afternoon, 
the wearing of the Society’s badge was a card of 
admission to the hospitality of the largest esta- 
blishments, where the visitors were treated with 
much courtesy, and afforded every opportunity for 
the examination of the interesting machinery and 
the processes employed. Among the most attrac- 
tive of these establishments, in the eyes of the 
visiting engineers, were the works of the Pope 
Manufacturing Company. These works are in three 
different localities in Hartford, and comprise a com- 
plete plant for assembling bicycles, and for the 





This paper of Professor Carpenter’s terminated 





Worcester R. Warner, PRESIDENT oF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


the morning’s feast of reason; and the afternoon 
was devoted to the examination of the Hartford 
shops. The number of registered visitors had in- 
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creased to about 350; and for purposes of profes- 
sional sight - seeing, this number being incon- 
veniently large, the visitors were divided into 


manufacture of the machinery for the automatic 
making of the various bicycle parts ; 
a complete tube works for the manu- 
facture of weldless steel (from hollow 
ingot and rolled plate) and nickel-steel 
tubes ; and the more recent addition 
of a department for the manufacture 
of electric motor carriages. These 
plants are now being described in your 
columns, by the pen of your regular 
correspondent, in just the condition 
in which they were visited by the en- 
gineers. On this afternoon the visi- 
tors were divided into two excursion 
parties of 150 members each. One 
party visited the bicycle plant of the 
Pope Manufacturing Company, and 
being again subdivided into parties of 
about 20 each, made the tour of the 
shops in the company of obliging and 
well-informed escorts connected with 
the company’s administration. After 
examining the varied and intricate 
processes involved in modern bicycle 
construction, and the highly specia- 
lised and costly machinery employed 
for producing piecework according to 
the American practice, the party were 
met with like hospitality at the doors 
of the works of the Billings and 
Spencer Company, and conducted 
through their shops and drop-forging 
department. Mr. Billings, the presi- 
dent and general manager of the com- 
pany, had already endeared himself 
to all the members present at the 
meeting by his extremely efficient and 
self-sacrificing work as chairman of 
the local committee of entertainment. 
The second party went first to the 
Pope Motor Carriage Works, where 
the electric motor carriages (recently 
described in your columns) were ex- 
hibited before them, and they were 
afforded an opportunity of riding in 
these unique vehicles. 

Your correspondent recalled the 
pleasure with which he had accepted 
an invitation to take a long country 
ride some weeks previously in a Pope 
motor carriage. In this case, with a 
load of two people of, say, 400 lb., 
and personal luggage, the carriage 
sped over a fairly rough country road 
sometimes at the rate of 20 miles an 
hour fora jaunt of 30 miles. The swift motion, the 
|smoothness of the soft-running rubber tyres, the 
|complete absence of smell, or sound of machinery, 
land the uncanny absence of any visible propelling 
| force, conspired to a full enjoyment of the poetry 
|of motion. The verdict of the visitors, and of your 
| correspondent as well, was instantaneous, that the 
‘ideal of vehicular conveyance had been reached. 
| What the future may develope in the lessening of the 
| storage battery weight, and the dissemination of 
| sources of supply of electrical energy, will be a clear 
| gain to the already excellent solution of the problem 
of motor carriages offered by the Pope Company. 
| The Hartford Rubber Works, the Pope Tube 
Works, and the Pratt and Whitney Company’s 
| great machine shops were next visited in succes- 
ision. At the Hartford Rubber Works the visitors 
had explained to them the entire process of the 
| manufacture of bicycle tyres, from the raw gum to 
|the completed product. The Pope Tube Works 
| proved a most interesting establishment to the 
|engineers. Here the processes involved in the 
|manufacture of nickel steel tubing in its succes- 
'sive stages from flat disc to finished tube by hy- 
draulic pressure, were shown. The power-house, 
with its self-feeding revolving grate boilers; the 
engine-room, with its enormous hydraulic accumu- 
lators for distributing power to the drawing ma- 
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chines; and the great annealing ovens evoked a 
deep interest, as evidence of the most advanced 
American practice. : 

A reception on this afternoon by the wives of 
Hartford members of the Society to the ladies of 
visiting members at the Allyn House, was one of 
the most appreciated of the courtesies extended to 
the engineers and those accompanying them. In 
the evening a reception was tendered to the city’s 
guests by the governing board of Trinity College, 
at which Dr. Thomas R. Pynchon, the acting 
president, received, assisted by the faculty. Very 
many of the prominent business and professional 
men of Hartford were present with their wives, 
while the representation of the engineers’ party 
was notably large, and guest and host entered into 
that fellowship of unconstrained enjoyment which 
Mayor Preston’s address had declared to be the 
token of a truly felicitous welcome. 

(Z'o be continued.) 





THE RIVER VOLGA, 
Oonsidered as the Great Water Highway of Russia. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 103.) 
THE river may now be described more in detail, 
for which purpose the navigable part may conveni- 
ently be divided into six sections, thus : 


Miles. 

I. From Tver to the River Sheksna .. 235 

» the Sheksna to the River 
Ounja ... sa —_ te bap 215 
III. From the Ounja to the River Oka ... 85 
IV. = Oka ‘ Kama 300 
A ee Kama to Czaritsin 750 
VI. From Czaritsin to the Caspian Sea... 395 
Total 1980 


I.-Section from Tver to the River Sheksna, at 
Ribinsk. The banks are not high. The channel 
goes from side to side, but keeps chiefly on the 
right or hill side. The width of the stream at 
summer low water varies from 420 ft. to 1400 ft., 
and the width of the valley of the river varies gene- 
rally from 2800 ft. to 1} miles, but at the town of 
Ooglitch it attains a width of four miles. 

There are 19 tributaries in this section, one of 
which is the River Mologa, which is the beginning 
of the Tikhvinka Canal route, and another the River 
Sheksna, which is the commencement of the Maria 
Canal route to St. Petersburg and of the Duke 
Alexander of Wirtemberg’s Canal route to Arch- 
angel. 

The rise of water in the spring above summer 
low-water level is 37 ft. at Tver, 40 ft. at Ribinsk, 
and as much as 48 ft. at the town of Kaliazin, and 
high water lasts about 60 days at Tver, and 74 
days at Ribinsk. 

Navigation lasts about six months in this part of 
the river. 

The volume of water flowing per second at 
summer low water is given by Engineer Ilissoff as 
4125 cubic feet at Tver after receiving the River 
Tvertsa, snd 15,038 cubic feet after receiving the 
River Mologa. But Professor Bogouslavski con- 
siders these quantities much too great. The fall at 
summer level in the 235 miles from Tver to Ribinsk 
is 146 ft. 

The summer bed and banks of the river are 
sandy, with more or less admixture of clay. In 
the stream there are a good many granite boulders, 
and also sills of rocks, some of which project from 
one side a little way into the stream, leaving the 
channel beyond free for navigation, whereas others 
extend nearly or quite across the channel, render- 
ing the channel tortuous and shallow. The most 
troublesome sills are those which run in the direc- 
tion of the stream and extend as a sloping shelf 
from side to side. In these cases the channel is 
deep, narrow, and winding, and runs along one 
side of the river. The shailowest water occurs in 
July and August. 

In the first half of this century there appears to 
have been about 10 in. less water on the shallows 
at low water than of late years, when the depth 
has been about 26 in. on most of them, falling, 
however, sometimes to 15 in. on the uppermost of 
them at Tver, and rising to 35 in. on the deepest. 
But the depth varies very much according to the 
season. 

There are not less than 22 principal shallows in 
this section. Various attempts have been made to 





deepen the water on the shallows by dragging rakes 
along the bottom so as to let the current carry off | 





the stirred-up sand, or by confining the stream 
between barges sunk on each side so as to induce 
scouring action. But only temporary improve- 
ments could be effected by these means — not 
always even lasting all the time the remedy was 
applied. 

II.—Section from the Sheksna at Ribinsk to the 
River Ounja, a distance of 215 miles, with a fall of 
38} ft. This part of the river is not wide, and the 
banks of the summer channel generally coincide 
with the sides of the valley. The valley only 
attains the width of 2} miles in one place, above 
Kostroma. The summer width is from 875 ft. to 
2450 ft. There are 10 tributaries in this section. 
The rise of water in spring above summer level is 
40 ft. at Ribinsk and over 30 ft. at the lower end. 
The depth of water in summer, in the deep reaches 
or pools, is as much as 314 ft. in some places. High 
water lasts about 70 days, and the navigation lasts 
about 200 days. The shores are often stony, and 
there are some boulders and rocky sills in the 
channel. There are 14 sandbanks and 14 small 
islands in this section. 

According to the observations made at the hydro- 
metric station at Yaroslaf, the smallest volume of 
water flowing down the river in 1882 was 8400 
cubic feet (233 tons) per second on September 28, 
and the largest volume in 1881 was 88,500 cubic 
feet (2460 tons) per second on May 31. The greatest 
volume recorded between 1883 and 1886 as flowing 
at Plokhovo (63 miles above the Ounja) was 224,000 
cubic feet (6200 tons) per second on May 19, 1885. 
It is computed that on May 13, 1881, when the 
water rose to the maximum height during the pre- 
ceding 10 years, the volume flowing at Plokhovo 
(where the recording station was only established in 
1883) must have been 260,000 cubic feet (7200 tons) 
per second, 

III.—Section trom the Ounja to the River Oka, 
at Nijni Novgorod, a distance of 85 miles with a 
fall of 28% ft. 

There are four tributaries in this section. 

The valley attains a width of 2} to 4} miles. 
The stream is divided into several branches nearly 
the whole way ; the branches seldom uniting into 
one stream. The banks are of sand or a mixture 
of sand and clay, being stony only in one place. 
There is often gravel in the bed of the river, which 
has a width of 875 ft. to 4970 ft. in summer. 

There are 23 islands—some of them seven miles 
long—and seven sandbanks, as well as 17 principal 
shallows. The depth of water on these shallows is 
from 3 ft. to 6 ft., or distinctly greater than that 
on the shallows above Ribinsk ; and the depth of 
water in some of the still deep reaches, is as much 
as 42 ft. in summer. 

The rise of water in spring above summer level is 
30 ft. atthe upper end and 41} ft. at Nijni. High 
water lasts 69 to 76 days, and the navigation about 
six months. 

IV.—Section from the Oka to the River Kama, 
a distance of 300 miles, with a fall of 81 ft. 

There are 29 tributaries in this section, princi- 
pally the Oka, Vetlouga, Soura, and Sviaga. 

The valley widens considerably, three times at- 
taining a width of 14 to two miles, and three times 
that of 6% to eight miles. The wide parts are 
separated from one another by narrower parts, 
where the banks approach each other, illustrating 
the view that the river consists of pools or lakes 
connected by narrower channels. On the right 
bank, hills of 100 ft. to 200 ft. height extend nearly 
all the way, and some are wooded to near the 
water’s edge. The banks of the summer stream 
are mostly sandy, and only seldom sprinkled with 
stones where the stream approaches the hill side 
of the valley. The width of the summer stream 
is 1000 ft. to 5250 ft., and the depth of water 
on the shallows is generally 7 in. to 14in., and 
sometimes 21 in. greater than between Ribinsk and 
Nijni, whilst the depth in the quiet places or pools 
reaches 56 ft. at low water. The most troublesome 
shallow occurs about 10 miles below Nijni, where 
the depth of water often falls to 3 ft. 6in., and 
varies from that to 7 ft. or more. There are 30 
principal shallows in this section, besides 34 islands 
and 11 sandbanks. 

The rise of water in spring above low water is 
41} ft. at Nijni, 444 ft. at Vassilsoursk, and 43 ft. 
at Kasan. The duration of high water is about 84 
days, and the navigation lasts about six months. 

The flow of water has been observed at three 
stations, established, in the Oka, near its mouth, 
and on the Volga at Rabotki (34 miles below Nijni) 
and at Vassilsoursk (just below the mouth of the 








River Soura), and the discharge per second was 
found to be : 
At Rabotki. 


Tons per 
Second. 
At high water, on May 16, 1882, 
observed 291,000 cubic feet ...0 = 8,000 
At highest water, on April 21, 
1882, estimated 366,000 cubicfeet = 10,200 
At lowest water, October 3, 1882, 
observed 26,100 cubic feet % = 725 
At Vassilsoursk. 
At highest water, on May 24, 1885, 
observed 557,000 cubic feet .... = 15,500 
At lowest water, on August 19, 
1885, observed 28,000 cubic feet = 775 
At lowest water, on October 2, 
1884, observed 50,000. cubic feet = 1,400 


(N.B.—1884 was a high water year.) 


Near Mouth of the Oka. 
At highest water, on April 21, © 


1882, observed 210,000 cubic feet = 5,800 
At lowest water, on October, 3, 
1882, observed 10,800 cubic feet = 300 
And the greatest discharge is esti- 
mated at 308,700 cubic feet < = 8,575 
This shows that the Oka, at high water, dis- 


charges more water than the Volga, at their con- 
fluence. 

The greatest surface velocity measured on this 
section at highest flood was 7} ft. per second = 5} 
miles per hour, whilst the mean velocity at highest 
flood was 5} ft. per second = 3$ miles per hour. 

At lowest water the greatest surface velocity was 
1.6 ft. per second = 1 mile per hour, and at average 
low water the greatest surface velocity was 2.66 ft. 
per second = 1.8 miles per hour. 

V.—Section frém the mouth of the Kama te 
Czaritsin, a distance of 750 miles, with a fall of 
1644 ft. in summer. 

The width of the valley varies very much.’ It 
narrows in eight places—in two of these to 1} miles. 
and in two others to 2} miles. In the wide parts 
the least extension is 7 miles, and the greatest 
18 miles wide. 

This section is distinguished by the almost total 
absence of navigable tributaries. The Kama is, of 
course, a very considerable stream, but the other 
eight tr¥butaries are insignificant. 

The stream generally keeps to the right bank or 
hill side, which occasionally rises to a fair height: 
Thus a little below the mouth of the Kama there is 
a chain of hills 126 ft. high above summer water 
level, and increasing in height towards Simbirsk, 
consisting of clay with marl and layers of limestone 
and iron ore. Lower down, a little above Simbirsk, 
the hills have been washed away by the river, and 
present cliffs 280 ft. high, consisting of sandstone 
and shale or slate.’ At Simbirsk the hills rise to a 
height of 470 ft., the town crowning the hill. Then 
the hills diminish in height near the river. The 
main chain recedes from the river to some distance, 
and then sends out a spur in an easterly direction 
towards the north of the town of Samara, which 
deflects the river about 70 miles below Simbirsk, 
and compels it to go about 40 miles in an easterly 
direction. The hills having become very much 
lower there, the river has broken through the spur 
in a southerly direction to the town of Samara, 
whence it flows westwards again, to a point nearly 
due south of Simbirsk, thus forming a long bight. 
From there it proceeds on its south-westerly course. 
This spur of hills is called the Jegoulee Hills—by 
far the greatest heights along the course of the 
Volga. They are well wooded, and form one of the 
most, if not the most, picturesque part of the Volga. 
Their general height above the Volga is about 
700 ft., from which height an uninterrupted view is 
obtained for at least 40 miles all round, as the sur- 
rounding country is not high. The highest point 
of these hills is 840 ft. above the summer water 
level. This is the only point in the whole of its 
navigable length where the river has a high bank 
on each side, and that only for a short distance. 
The hills being wooded down to the water’s edge, are 
thereby protected from the wash of the water, 
which cannot, therefore, widen the river much here. 

The right bank continues hilly, more or less, 
all the way down to Czaritsin, the hills at times 
receding from the rivera little. The height dimi- 
nishes at once considerably till below Saratof, when 
it again increases till it reaches 525 ft. above the 
river at Kamishin, whence it gradually falls again 
to 280 ft. at Czaritsin, where the hills leave the 
river. In many places the hills are more or less 
rocky and w rn away into lowcliffs by the action of 
the water. Above Saratof there is an abundance 
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of iron ore in the hills. At Saratof the hills con- 
sist of a yellowish marl, dark-coloured slate, and 
yellow sandsone, with fossils characteristic of the 
Jura formation. 

On the left bank, not far below Samara, the 
steppes begin, and continue nearly as far down as 
opposite Kamishin. They extend a long way east- 
wards from the Volga, are exceedingly fertile, and 
constitute the great grain-producing district of the 
Volga. Below Kamishin the steppes become 
impregnated with salt, containing many salt marshes 
and lakes, the principal one in this district being 
the Eltona Lake, whence a large quantity of salt 
is procured for conveyance along the Volga. With 
the exception of a short distance opposite Czaritsin, 
this formation of the left bank continues for the 
remainder of the course of the river. 

The summer width of the stream varies between 
1750 ft. and 7840 ft. At high water in spring the 
breadth is increased to as much as 10 miles in some 
places, as, for instance, about 26 miles above 
Saratof. 

The channel is continually changing, especially in 
the wide places, and the landing-places for steamers 
at towns have frequently to be changed. At 
Samara, which is on the left bank, there is ap- 
prehension lest the changes which have been going 
on for a long time should result in the main channel 
leaving the town and going down the opposite side. 
But this can probably be prevented by closing— 
wholly or partially—the present secondary channel 
along the right bank. At Saratof the case is much 
more serious, as the sand has already accumulated 
to such an extent opposite the town that the land- 
ing stages have had to be removed to a little dis- 
tance below the town. And it seems likely that 
the right bank will continue to sand up, and that 
the main channel, which is now on the right side, 
will be deflected to what is now a small branch on 
the left side. It is curious that about 250 years 
ago this was the main channel, and the town of 
Saratof, which is now on the right bank, was then 
on its left bank. Of course it was a very small 
town in those days. 

The rise of water in spring above summer low 
water is 45 ft. at the mouth of the Kama, 52 ft. at 
a place called Markvash, 40 miles above Samara, 
which is the narrowest part of the river in this dis- 
trict; 49 ft. at Samara; 463 ft. at the Alexander 
Railway bridge, 65 miles below Samara ; 46} ft. at 
Saratof ; and 374 ft. at Czaritsin. 

High water lasts about 93 days at the mouth of 
the Kama, 103 days at Samara, 92 days at the 
Alexander Bridge, 98 days at Saratof, 85 days at 
Kamishin, and 100 days at Czaritsin, or generally 
about one month longer than in the previous sec- 
tion. The navigation lasts 200 to 210 days. At 
nee water the greatest depth in still places is about 
77 ft. 

The volume of water flowing from the Kama in 
1882 was measured thus: 


Tons per 
Second. 
Smallest on September 2, 52,500 
cubic feet... m Es a 1460 
Largest on June 23, 144,400 cubic 
ee By ag — = 4000 


and the largest volume delivered by the Kama 
generally is estimated at 280,000 cubic feet = 
7780 tous per second. But Professor Bogouslavski 
considers that a comparison with the observations 
of flow at Vassilsoursk and Ekaterinenstat proves 
that the actual quantity must be much greater. 

Th 1884 the observations at Ekaterinenstat, 43 
miles above Saratof, gave the following results : 


Tons per 
é Second. 
Smallest volume measured was in 
the autumn, 116,280 cubic feet... = 3,230 
Largest volume, June 4, 5, and 6, 
1,426,500 cubic feet i .. = 89,360 


Tn 1883 the total volume flowing past was 
286,000 million tons, of which 224,000 million tons 
flowed past in summer, and in 1884 the total 
volume was 338,000 million tons, of which 238,000 
million tons fell to the summer time. Thus the 
rte volume at this station for the two years 
883-84 was nearly 384,000 cubic feet or 10,660 
tons per second. 

le average volume of the river at Saratof is 
considered to be 9800 tons per second. 
D seating station was also established at 

Joubovka, 30 miles above Czaritsin, where the 


river flows in two branch : 
bined flow o ches. In 1885 the com 


Tons per 
Second. 
Greatest on June 9 and 10, 1,090,000 
cubic feet... oa foe .. = 90a00 
Smallest, when there was no flow 
atall, in thesmall branch, 114,000 
cubic feet, on September 10 ... = 3,160 
There are about 68 places—24 of which are 


regular shallows—in this section, where the channel 
is tortuous and goes from side to side ; but, on the 
whole, the navigation is much easier than it is 
above the mouth of the Kama. Even when the 
water is at its lowest summer level, vessels can 
generally pass with a draught of fully 4 ft. and up 
to nearly 6 ft. 

Between Doubovka and Czaritzin the rivers Volga 
and Don approach to within 40 miles of one another, 
and there is a railway from Czaritsin, on the Volga, 
to Kalatch, on the Don, a distance of about 47 
miles. It would be very advantageous to have 
water communication between the two rivers, and 
Peter the Great wished to effect this by a canal. 
But unfortunately the Don is 130 ft. higher than 
the Volga, which would render the construction 
and working of a canal very difficult. 


(Zo be continued.) 








MICROSCOPIC OBSERVATIONS ON THE 
DETERIORATION BY FATIGUE IN 
STEEL RAILS, 


By THomas AnpREws, F.R.S., M. Inst. C.E., 
F.C.S., Consulting Metallurgical Engineer and 
Chemist, Metallurgical Testing Laboratory, Wort- 
ley, near Sheffield. 

(Continued from page 102.) 

Microscopic Structure, Chemical and Physical 
Properties of a Bessemer Steel Rail unbroken after 
23 Years’ Main Line Service. Index D,—The author 
was supplied with a Bessemer steel rail 24 ft. long, 
of which he made a careful examination. This rail 
had been subjected to the main line traftic on the 
down main line of one of the main trunk lines in 
England. The line is straight where the rail is 
taken from, and the rail was laid in gravel ballast. 
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The rail was originally of a section of about 80 Ib. 
per yard, as shown on Fig. 30, and after 23 years’ 
wear its present section is as given on Fig. 31. 

From this it will be seen that the total abrasion 
through wear on the face has been about #3; in. ; to 
this must be added the loss from wear in the chairs 
on the bottom of the rail. 

The present weight of the rail being about 77 lb. 
per yard shows an average loss in weight of about 
3 lb. per yard. 

At the places where the rail bottom had rested in 
the chairs the loss from abrasion and wear did not 
exceed, on an average, about ;; in., and the rail 
had also worn by the abrasion of the chairs on the 
side of the web to the extent of about ;*, in. The 
total vertical loss in section would thus be about ;%; in. 
These measurements indicate an average loss in 
the weight of the rail of about 0.13 lb. per yard per 
annum. This comparatively small loss in weight 
is due to the rail being of a hard nature. The 
general appearance of the wearing face of the rail 
is seen on Fig. 39, page 251. 

The author examined the face of the rail with a 
low-power magnifying glass, and found it com- 
paratively free from either transverse or longitudinal 
cracks. Beyond the wearing down on the face by 
age and wear and tear, the rail was in excellent con- 
dition, with the exception of the singular serpentine- 
like formation referred to later on. 





f the two channels was observed : 


About 18 in. from one end there was a small lon- 





gitudinal flaw or spill near the outer wearing edge 
of the rail, the ramifications of which extended to a 
distance of about 9 in. or 10 in. 

At the same end there were also one or two minor 
spilly patches, the result of long wear on the outer 
edge of the rail. This the author considers chiefly 
due to the rail being a high carbon rail. 

The effects of corrosive action on the bottom and 
sides of the rail were comparatively slight, doubt- 
less owing to the fact of the rail being a hard one, 
and it having been laid in gravel ballast instead of 
cinder ballast. A careful examination of the actual 
wearing face of the rail shows that considerable 
lines of weakness of a peculiar character had de- 
veloped in course of the grinding down or wearing 
of the rail. This serpentine-like formation, which 
appears to be due to a local segregation in the rail, 
extended for a length of about 11 ft. from one end 
of the rail. An idea of its nature is given by the re- 
productions from photographs taken from various 
parts of the actual wearing face of the rail given in 
Figs. 35 to 38, page 251, which show a very curious 
structural development which would soon have led 
to extensive lines of weakness. 

Chemical Analysis of the Rail.—Portions cut from 
the rail head were submitted to chemical analysis 
with the results on Table IX. 

TABLE IX.—Analysis of Portion Cut from Rail Head. 


Percentage Results. 


Combined carbon by colour 0.590 


Silicon .. ais 0.071 
Manganese 0.518 
Sulphur 0.060 
Phosphorus .. 0.127 
Iron by difference 98.634 

100.000 


The results given above show a very abnormally 
high percentage of combined carbon, the silicon 
was not present in great excess, there was also a com- 
paratively low percentage of manganese, and the 
sulphur was also not in great excess ; the percen- 
tage of phosphorus was, however, in great excess, 
and doubtless led to the formation of some of the 
internal micro-segregations which were noticed in 
the microscopical examination, and which had evi- 
dently, in conjunction with the excess of combined 
carbon in this rail, contributed to the formation of 
some of the extensive irregular internal micro-flaws 
found in the microscopic part of the examination. 

Physical Examination of the Rail.—A_ portion 
was machined from the rail head, and tensile tests 
were made with the results given on Table X. 




















TABLE X. 
leg a2 lege lee | Is 
at * | 3 & $8 Ff ° 
Original Dimen- |~ 2 & a 2 = | & “ 
sions, So ae ae as - 
o fs ao 5 = 
g .| @ ss ..| 5” 3/8 
—— See) i= ee 21% 
a3e Ges] 2 $| Bue we | 3d 
Size Ares, |2F2| 422 | Soe | 328] 8 | 88 
at ‘ie mi Ges | sSn\ses] 5 | ges 
in, | sq. in. in. tons |percent| tons p. c. | p.c. 
798 -500 2 24.28 60.2 48.34 | 19.5 | 27.4" 








* Finely granular with a trace fibrous. 


The observations in the above Table X. show the 
rail to have been one possessed of very high tensile 
tonnage strength, higher than ought normally to 
exist in rail steel ; but, at the same time, both the 
elongation and reduction of area were fairly satis- 
factory, but the results generally were not nearly 
so good as the author has met with in his exami- 
nation of a large number of rails of known condi- 
tions of service. 

The very high ultimate tonnage strength yielded 
by this rail showed it to be a very high carbon rail 
of a hard nature liable to develop brittleness. 

It is probable that if this rail (in view of its high 
earbon percentage) had not possessed a compara- 
tively low percentage of manganese, it would have 
proved in actual practice of a somewhat brittle 
character. 

The effects of the high percentage of combined 
carbon were, however, in the present case, to 
some extent modified by the low percentage of 
manganese. 

The author thinks that in a good Bessemer steel 
rail the total percentage of combined carbon and 
manganese together should not exceed about 1.20 
per cent. That safety may be obtained by keeping 
the total percentage of combined carbon and man- 
ganese together not exceeding 5 apa 1.20 
per cent. is practically illustrated by the good effects 
under wear and tear which are obtained with rails 
of that class. There is, of course, a limit to the 





quantity of combined carbon which ought to be 
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present, and it is desirable that it should not exceed that the disintegration of the rail had already | 


(0.40 or 0.42 per cent. A high percentage of com- started from some of the flaws already referred to. 
bined carbon together with a high percentage of | Micrometer measurements were taken of the 
manganese is a combination which yields unreliable dimensions of some of these micro-flaws, and accu- 
physical properties, and is liable to develop brittle- | rate micrographs were made showing the structure 
ness undervibratoryshocks. The author has recently | of the steel as seen in section. 
obtained some important and valuable information, | Fig. 32, below, shows the general normal ulti- 
by full scale experiment, bearing on this question. | mate micro-physical structure of the rail in positions 
High-Power Microscopical Examination at 300 | free from the abnormal disturbances caused by the 
Diameters.—A portion was machined from the face | presence of growing internal micro-flaws. It will 
of the rail so as to give a longitudinal micro-section | be seen from this section that the carbide of iron 
of the structure of the steel. The micro-section, | (the dark grey areas) is present in a concentrated 
which was }in. in diameter, was prepared, carefully | form, through which lines of weakness capable of 
polished, and etched in very dilute acid, and the | inducing fracture under stress were liable to de- 
developed structure was examined at the high) velop. In fact in this rail the grey carbide of iron 
microscopic power of 300 diameters. | areas, which were all of large type, preponderated 
The general physical structure of the rail was of | over the white ferrite areas, which structure is 
a somewhat uneven character, showing in various | opposed to the equal proportionate interlocking 
places areas of micro-segregation of phosphorus and formation, as between the ferrite and carbide of 
sulphur and other impurities. There were also in- | iron areas, best suitable for insuring a reliable rail. 
dications of considerable micro-segregation of the! Figs. 33 and 34 show the micro-erystalline struc- 
carbon, and in many places the grey carbide of iron | ture of the steel in positions where there were a 
areas predominated over the white ferrite areas.|number of growing internal micro-flaws, which 
Owing to the fact of this being a high carbon rail, | abnormally interfered with the general structure. 
many carbide of iron areas were of rather abnormal It will be seen from the drawings that these grow- 








Description of the Micrograph. — Fig. 33. The 
black and heavily shaded (for convenience) portions 
are the internal micro-flaws ; the lighter shaded 
parts are the ultimate primary crystals of the steel 
composed of distinct and detached crystalline areas 
of iron, saturated to various extents with com. 
bined carbon. ' These constitute the normal carbide 
of iron areas of mild steel as distinct from the pure 
iron crystals (or ferrite) of the metal. The un- 
| haded or white portions of the drawing consist 
|of crystals of pure iron, or ferrite, which have not 
been affected, or but very slightly, by the carbon. 
It may be observed that these areas of pure 
iron crystals are found to diminish in quantity 
in steels as the percentage of combined carbon in 
the steel increases until the saturation point of 0.89 
/per cent. of carbon is reached, when the white 
|iron crystals disappear, and the whole area be- 
}comes filled with grey or darker crystals of iron 
carbide (these carbide of iron areas often contain- 
ing the Fe,C crystallised in fine parallel plates, 
alternating with fine plates of pure iron, not more 
than 00 in. to aan in. apart). 

The fine divisional lines in the drawings show 





Arrow indicates Direction of Length of Rail. Arrow indicates Direction of Length of Rail. 


Fic. 32. Normal micro-crystalline structure. Bessemer steel Fic. 33. Micro-crystalline structure showing internal micro-flaws. 
rail (80 1b.). Longitudinal section from rail face. Time life Bessemer steel rail (80 lb.). Longitudinal section from rail face. 
23 years. Main line tratlic. Rail unbroken. As seen under a Time life 23 years. Main line traffic. Rail unbroken. As seen 


magnification of 300 diameters (actual magnification shown by 
diagram 175 diameters). The actual diameter of the field 0,015 in. 


under a magnification of 300 diameters (actual magnification 
shown by diagram 175 diameters). The actual diameter of the 
field was 0.015 in. 





Fig .37. Rail Face 


Arrow indicates Direction of Length of Rail. 


Fic. 34. Internal micro-flaws. Bessemer steel rail (80 Ib.). 
Longitudinal section from rail face. Time life 23 years. Main 
line traffic. Rail unbroken. As seen under a magnification of 
300 diameters (actual magnification shown by diagram 175 dia- 
meters), The actual diameter of the field was 0.015 in. 


Showing Serpentine-like formation developed by the wearing down of the Ratt 
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size. An approximate estimate of the number of | ing internal micro-flaws were of a dangerous cha- 
carbide areas yielded a total of about 18,444,899,344 | racter, their presence having left comparatively 
(eighteen thousand four hundred and forty-four | little metallic cohesion between the metal in situa- 
million, eight hundred and ninety-nine thousand, | tions where they abounded. 

three hundred and forty-four) carbide of iron areas| The sizes of some of these typical micro-flaws are 
per cubic inch of the steel. This number is below | given in Table XT. 

what is usually found in steel rails containing - TABLE XI.—Sizes of some Typical Internal Micro-Flaws 
moderately low percentage of combined carbon, | in Bessemer Steel Rail after 23 Years of Main Line Wear. 


showing that on the average the carbide areas were Dimensions in Parts of an Inch. 
unusually large in this rail. Longitudinal Dimensions. Transverse Dimensions. 


Numerous micro-flaws were found in several | pone paroerd 
places in a condition of micro-segregation. 0.0060 0.0030 

In some places in the section there were several pon aes 
extensive flaws or fissures with numerous ramifica- 0.0600 0.0040 
tions which were gradually developing and extend- | 0.0460 0.0030 
ing towards each other in a branch-like formation ane 0008 
after the style of the branches of a tree. Several 0.0016 0.0006 
of these had apparently already run into each repent psig 
other, and there were consequently places visible | 0.0140 0.0016 
in which no direct metallic contact existed between 0.0060 0.0050 
the crystals of the steel for a distance of more than 0.0016 ceepe 
0.06 in., and the width of the fissures varied from 0.0018 0.0008 
about 0.005 in. to about 0.0004 in. aaane uae 

Some of the micro-segregations had already com- 0.0016 0.0006 
menced to produce visible, tangible, and measur- 0.0016 0.0006 
able internal micro-flaws, which had, at the time Amongst the numerous internal micro-flaws in 





the rail was taken out, extended in a somewhat this rail there were many of considerable size vary- 
formidable manner as mentioned above. The ing from 0.060 in. and 0.046 in. and downwards. 

author considers that if this rail had been left to| The results on Table XI. do not represent the 
endure the wear and tear of the heavy main line | total number of micro-flaws present in the section, 
traffic much longer it would probably have frac- | but are only some typical ones given as an illustra- 
tured, there being sufficient wdications to show | tion. 


the line of junction or intercrystalline spaces be- 
tween the ultimate crystals of the metal. In 
Fig. 34 the shaded portions show the grow- 
ing internal micro-flaws, as seen in section, which 
have developed and are extending in the rail under 
the influence of vibratory stress. These minute 
sources of internal weakness are generally found 
running along the lines of the intercrystalline 
spaces or facet junctions of the primary crystals of 
the steel. They are mostly found in areas where 
micro - segregations of the impurities in the steel 
have occurred. Some of the internal micro-flaws 
shown on Figs. 33 and 34 are developing trans- 
versely across the rail, and are apparently the 
beginnings of some of those minute transverse 
fine cracks, which are sometimes seen in old rails 
of long service, as, for instance, in the St. Neots 
rail. 

The arrow under the micrographs, Figs. 32, 3, 
and 34, indicate the direction of the length of the 
rail. With these few explanatory remarks the 
illustrations will be easily understood. 

General Remarks.—A correlation of the results of 
the general examination, chemical analysis, physical 
tests, and high-power microscopical examinations, 
point to the fact that—- 

This rail was an exceptionally high carbon rail of 
a*hard nature, and one also very high in phos- 
phorus, and consequently there were found con- 
siderable areas of micro-segregation, from which, 
under the influence of prolonged stress and vibra- 








tion, had developed numerous and considerable in- 
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ternal growing micro-flaws of the nature of those | 


It may, perhaps, be argued that the fact of this 


illustrated on Figs. 33 and 34, and some of which | very high carbon rail having worn so long is a proof 


appeared ripe for causing fracture. 

Though this rail had in actual practice done ex- 
cellent work, yet neither its chemical composition, 
physical properties, nor ultimate microscopic struc- 
ture, were of a desirable type. All these pointed 


|of the durability and reliability of high carbon 


rails in general. This line of reasoning is good as 
far as it goes. It should, however, be remembered 
that the St. Neots rail was also a high carbon rail 
of a somewhat similar type, and that it suddenly 





Fic. 33. Rail face, old Bessemer steel rail. Time life 23 years. Main line traffic. Rail unbroken, Original section 8) Ib. 
Loss in weight in pounds per yard per annum 0.13, 
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Fig. 36. Rail face, old Bessemer steel rail. 





Time life 23 years. Main line traffic. 


Rail unbroken. Original section 80 Ib. 


Loss in weight in pounds per yard per annum 0.13. 





Fic. 38, 


Rail face, old Bessemer steel rail. Time life 23 years. Main line traffic. Rail unbroken. 


Original section 80 lb. 


Loss in weight in pounds per yard per annum 0.13. 


to the inherent liability to sudden fracture which | fractured into about 19 pieces with serious conse- 


lurked in this rail 


; and although this rail has! quences, although up to the time of the accident 


redeemed its character by a satisfactory long life, | its long life might have led to the conclusion that it 


yet the author feels 
of rail liable to 


Tail | brittleness. 
opinion, if this rail 


In the author’s| 


bound to say that it is a type | was a satisfactory rail. 


There were similar chemical and microscopical 


had been allowed to remain in| elements of weakness present in this rail, Index D, 


use much longer it is extremely probable that in| capable of developing brittleness and inducing frac- 


course of time 
nated by sudden f 

; § on fracture. 
for this 0 itis 
this report. 





its career would have been termi-| ture. t 
Sg _ The author's reasons accident at St. Neots affords a practical warning 
pinion are given in detail in the course of | against the use of rails of this class. 


Both were very high carbon rails, and the 


(To be continued.) 


LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lieut.-Colonel Bucknii1, Late R.E. 
(Continued from page 187.) 

Record No. 10.—As already stated, see page 515 
ante (October 23, 1896), a great explosion occurred 
at Rome on April 23, 1891, when 300 tons of gun- 
powder stored in a magazine at Vigua Pia, about 
three miles from the centre of the city, exploded 
after some of the other contents of the magazine 
had been on fire for about an hour. 

‘Serious structural damage or destruction was 
caused to buildings at distances up to 875 yards.” 
** Roofs and interior partition walls were badly 
damaged, in three cases up to 1650 yards,” . 
and ‘‘a window, built up with masonry in Colonel 
Slade’s house, distant 5000 yards, was blown in.” 
The comparative charge of No. 1 dynamite may be 
taken at 75 ‘‘tons,” say, 150,000 lb. In addition to 
the ‘‘ three killed and 42 wounded in the vicinity of 
the magazine, 170 were injured in the city of Rome,” 
probably at distances of about 4000 yards, as the 
centre of the city was three miles, and therefore 
over 5000 yards distant. The danger range of this 
explosion may therefore be taken at something 
approximating to 4000 yards. 

Our officials’ record does not state the manner in 
which the 170 people were injured in the city of 
Rome. It is not probable that their injuries were 
occasioned by falling débris—because the distance 
would be outside the maximum range possible for 
projected débris—and the only other cause for in- 
jury to such a large number of people being struc- 
tural damage of various kinds, we must regard the 
fact of 170 people being injured in Rome as dis- 
tinctly proving a very considerable amount of 
damage to property in that city at a range of about 
4000 yards, and perhaps ranging up to 5000 yards, 
as shown by the injury to Colonel Slade’s house at 
that distance from the magazine. 

Our inspectors of explosives in their concluding 
remarks on this great explosion (vide page 46 of 
their annual report for 1891) consider that : ‘* The 
range of structural damage caused by an amount of 
explosive far exceeding that stored in any licensed 
magazine in this country was (comparatively speak- 
ing) so small, that it gives us every reason to feel 
confident that the distances assigned in the licenses 
to be maintained between magazines and ‘pro- 
tected buildings and works’ are amply sufficient to 
provide against serious structural damage in the 
event of an explosion.” 

Quite so, and this opinion is equally true, whether 





the “small range of structural damage” referred 
to be 875, 1650, or 5000 yards. 

The same idea, however, when expressed in a 
less self-congratulatory form, may be more useful 
for consideration. For instance, our inspectors of 
explosives might have stated the matter thus: 
“The table of distances employed by us when 
assigning licenses is only carried to 50 tons of explo- 
sives, and above 5 tons no difference is made for 
the quality of the explosive. The distances from 
10 tons upwards follow an increasing arithmetical 
series with a difference of about 660 yards for every 
10 tons. The distance for any larger amount than 
50 tons can, therefore, be easily computed. Thus 
3500 yards being the distance for 50 tons, the dis- 
tance for 300 tons is 3500 + 25 x 660, or 20,000 
yards. 

‘*Clearly, then, our rules practically prohibit a 
magazine with 300 tons of any explosive, because 
an area with 114 miles radius placed anywhere in 
England will include some populous place. 

‘* But the results of the explosion at Rome rather 
tend to the belief that our distances are excessive 
when applied to gunpowder ; and the view ex- 
pressed by some who have ventured to differ with 
us, viz., that the quality of the explosive to be 
stored in a magazine should greatly affect the dis- 
tance rules, receives considerable support. Had 
300 tons of No. 1 dynamite exploded at Vigua Pia 
instead of 300 tons of gunpowder, the results can- 
not be predicted, but it is absolutely certain that 
the city would not have escaped as lightly as it did. 
We therefore consider that our Table of distances 
requires revision, in order that considerable dif- 
ferences may be introduced for different qualities of 
explosives throughout the series, and other im- 
provements made to bring the Table up to date. 
We propose to make some suggestions on the sub- 
ject in our next annual report.” 

Record No. 11.—On October 7, 1890, a great 








explosion, or series of explosions, occurred at the 
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Dupont Gunpowder Factory, near Wilmington, 
Delaware, by which 12 people were killed and a 
large number injured. 

Firstly, 100,000 lb. of brown prismatic powder 
exploded in a magazine, said to be due to a solder- 
ing operation in the magazine! Serious damage to 
buildings from this explosion extended no further 
than 300 ft... . but the projected débris contained 
burning grains of slow powder which ‘‘ carried fire 
to long distances and exploded five buildings,” viz., a 
packing-house, a separating-house, a corning-house, 
and another magazine—two of which held 50,000 Ib. 
of * field ” gunpowder and 10,000 Ib. of ‘‘ sporting ” 
gunpowder respectively. It is deplorable that no de- 
finition is given to the term ‘‘ long distances,” and, 
consequently, that we are unable to assign a danger 
radius to 100,000 lb. of brown prismatic. . . but 
the accident is recorded to show that such powders 
where stored in large quantities can explode with 
sufficient violence to drive the burning powder 
grains to ‘‘ long distances.” This, therefore, is the 
danger to be provided against in the storage of 
such powders. 

Record No. 12.—On September 6, 1889, occurred 
‘‘one of the most disastrous explosions of modern 
times. A certain Corvelain had obtained permission 
from the Municipal Council of Antwerp to establish 
‘*a factory for the purpose of breaking up obsolete 
metallic cartridges,” on condition that ‘‘ the amount 
of gunpowder kept on the premises should not 
exceed 660 Ib. This condition was evidently 
broken, as the explosion left a crater 195 ft. long 
by 120 ft. to 150 ft. wide, and 12 ft. below the 
ground level, a bank 8 ft. high being thrown up 
round the lip of the crater. 

Colonel Ford, R.A., one of our inspectors of 
explosives, was sent by the Government to inquire 
into and report upon this disaster, which he did 
after a careful examination, wherein he received 
the cordial assistance of the local authorities. 
Extracts from Colonel Ford’s report are published 
in the ‘‘ Annual Report of Her Majesty’s Inspectors 
of Explosives for 1889,” pages 43 to 49 and 56 to 
58 inclusive. Colonel Ford considered that the 

yrojected débris consisted mainly of live cartridges, 

Sat some of the cartridges had evidently been 
exploded after projection, and some before, the 
latter, of course, adding to the energy developed 
at the site of the explosion. Colonel Ford esti- 
mated the possible number of cartridges projected 
at 30 million rounds, basing this estimate on the 
circular area 275 yards radius covered with cases at 
a rate of 15 per square foot, which number he 
found on a sample unit of area, viz., the bottom of 
a dock, about 150 yards from.the explosion, 

The shape of the crater led Colonel Ford to 
estimate that the exploding charge existed in two 
portions about 30 ft. apart ; and the photograph of 
the explosion, which by a chance was obtained by 
one of the photographers in the town, indicated, in 
Colonial Ford’s opinion, that the greater portion of 
the cartridges were situated between the two ex- 
ploding charges. 

Now, 30 million rounds would contain no less 
than 150 tons of gunpowder, at 70 grains per 
round, and some of them had more than 70 grains, 
and the total weight of 30 million rounds would 
amount to 535 tons, exclusive of the packing-cases. 

It is hardly conceivable that the shed would be 
large enough to hold such an amount of ammuni- 
tion in a length of 30 ft. 

The explosion killed 95 persons (nearly all en- 
gaged in the factory itself) and injured 150. 

Buildings up to 370 yards were badly damaged, 
the walls of an engine-house, two bricks thick, 
being thrown down at that distance, and the roof 
blown off. A petroleum store at 100 yards ignited, 
and 56,000 barrels of oil were consumed. Two 
empty petroleum tanks 14 ft. by 13 ft. in diameter, 
and made of ,';-in. iron, were crushed inwards at a 
distance of 62 yards ; and a third tank, 36 ft. by 
65 ft. in diameter, at 130 yards, two-thirds full, had 
the top portion crushed in to the level of the oil, 
but was not damaged below that point. The oil 
did not ignite. 

Twenty thousand pounds worth of damage was 
done in and around the City of Antwerp. . . . Thus 
at 1050 yards from explosion in the Rue de Cologne 
the north wall of one of the warehouses had to be 
propped to prevent its falling . ... but this was 
stated as an ‘‘ exceptional case.” 

Tiles were displaced at 2000 yards, and in a few 
instances further. Windows in the north side of 
St. Paul’s Church, one mile distant, were seriously 
lamaged. Also glass was broken in the cathedral 





windows at a distance of 2200 yards, and a few panes 
were broken at Berchem, three miles away. ‘‘ The 
general breakage of windows extended to about 
1000 yards ; thus, on the Quai du Rhin, and in its 
immediate neighbourhood frames were blown out, 
and nearly every window broken.” 

In Colonel Ford’s opinion the exploding charge 
amounted to about 6 tons in two portions of 3 tons 
each, 30 ft. apart. He based the estimate on 
comparisons between the results of this explosion 
and the one in Hyde Park (see Record No. 21 in 
this series. ) 

It is much to be regretted that so few great ex- 
plosions are examined like this one and reported 
upon by an expert. Colonel Ford’s estimate of the 
exploding charge seems rather low when the size of 
crater isconsidered. The equivalent of 6 ‘‘ tons” 
of gunpowder for air concussion may be taken as 
3000 Ib. of No. 1 dynamite to plot on our diagram 
—and the extreme distance of structural damage 
was apparently 1050 yards. 

Record No. 13.—In our official’s report for the 
year 1888 the explosion of 6 tons of dynamite (grade 
not stated)ina magazine near Williamsburg, Indiana, 
is recorded—as also that a woman distant a quarter 
of a mile was injured by projected débris. Assum- 
ing that the dynamite was No. 1, we have the charge 
C=12,000 lb. probably screened, and the distance 
D=440 yards. 

Record No. 14.—In the same year, on May 3, 
3179 lb. of blasting gelatine stored at Fort Mor- 
but, Aden, in a magazine between two traverses 
ignited spontaneously by decomposition assisted by 
climatic heat. Part of the charge burnt away, and 
the remainder exploded with great violence, some 
9-in. projectiles stored by the neighbouring guns 
being hurled to a distance of 1320 yards. The 
equivalent charge may be taken as 4540 Ib. of No. 1 
dynamite. 

Record No. 15.—On November, 16, 1887, the 
packing-house of the Hancock Chemical Company’s 
Dynamite Works, near Hancock, U.S. of America, 
exploded, and wrecked several buildings in the 
factory, also some small buildings nearly a quarter 
of a mile distant. The charge C = 1800 lb. dyna- 
mite, grade not stated—call it No. 1; and distance 
D = 440 yards. 

Record No. 16.—In the same year, 1887—on 
January 16—a very serious explosion occurred on a 
stranded vessel named the Parallel off the entrance to 
the Golden Gate Harbour of San Francisco. She 
was a coaster of 142 tons register, and had a carry- 
ing capacity of 350 tons. Her cargo consisted of 
mineral oil, lumber, pig iron, coal, and— 





No. 1 
as ome 
I. 
14,250 lb. giant powder No. 1 = 14,250 
2,500 = me 2 = 21,250 
25,000 lb, Judson powder = 2,500 
38,000 


The No. 2 having about 37 per cent. nitro- 
glycerine, and the Judson about 5 per cent. nitro- 
glycerine. The total may therefore be taken at 
equivalent to about 19 ‘‘tons” of No. 1 dynamite 
for the purposes of our diagram. She went ashore, 
and was abandoned, and three hours after ground- 
ing her cargo exploded. The Cliff House Hotel, 
266 yards distant and 84 ft. above sea level, and a 
number of other buildings, were wrecked. Huge 

ieces of rock were projected over half a mile. 

indows were broken to six miles, and the report 
was stated to have been heard at 100 miles. It 
was midnight. Here C=38,000 lb., and D=say 
1000 yards from projected débris. 

Record No. 17a.—In May, 1886, ‘a little under 
a ton of nitro-glycerene exploded in the nitrating 
house of the California Powder Works near San 
Francisco, and in November one of Her Majesty’s 
Inspectors of Explosives visited the works, and ob- 
served the extent of the damage. It had evidently 
been very considerable.” 

Nevertheless no mention is made of the danger 
distance, which might easily have been discovered 
by inquiry, and one can scarcely avoid feeling that 
such inquiry must have been made. 

Record No. 17b.—In August a magazine in Lafflin 
and Rand’s Powder Factory, seven miles from 
Chicago, exploded, and did ‘‘ considerable damage 
to houses up to 800 or 1000 yards.” Here we 
have the danger distance given, but not the charge. 
I cite these two cases as instances of the manner 
in which these accidents are reported by our 
officials in their blue-books. In one case C is 





given without D . in the other D with- 
outC... 

However, the report of the U.S. Board of Engi- 
neers, 1893, states with reference to the Lafflin and 
Rand’s explosion, that the magazine was brick- 
built, that it was exploded by lightning, and that 
it contained 150,000 lb. of assorted blasting and 
sporting powder, and 12,000 Ib. of dynamite (grade 
not stated). Assuming it to be of No. 1 dynamite 
the equivalent charge for the total contents of the 
magazine would be 49,500 Ib. 

Record No. 18.—Another record in the same year 
is that of a vessel which grounded at Havre, in July, 
near the Hotel Frascati. She had a cargo of gun- 
powder and 22 tons of dynamite (grade not stated), 
but most of it had been removed, the remainder on 
board being 900 kilogrammes of gunpowder and 
24 tons, say 6000 lb. of dynamite. After 24 hours’ 
pounding on the bottom, she blew up. The gun- 
powder had probably been drowned by this time, 
and the explosion was no doubt due to the exuded 
nitro-glycerine = 4500 Ib. if the dynamite was 
No. 1. Now for the result: ‘Considerable 
damage was done to buildings in the vicinity.” 

This is the usual sentence, stereotyped in report 
after report, and year by year. 


(To be continued.) 








ELECTRIC TOWAGE ON CANALS. 

. Amonc the papers read before the spring meeting 
held by the Institution of Mechanical Engineers, 
was one on ‘‘ Mechanical Propulsion on Canals,” 
by Mr. L. Robinson.* The present, and some 
subsequent articles, will deal in a more detailed 
manner with one of the subjects touched on 
briefly in the communication referred to. In 
France towing boats (bateauax towewrs) are known 
as those that haul one or more barges by draw- 
ing on a chain that is submerged in the water 
for the whole length of their course. Tugs 
(queurs), on the other hand, are those vessels 
that haul a train of barges by means of the pro- 
pelling power—screws, for example—with which 
they are fitted. The comparative advantages of the 
two systems depend on the régime of the canal or 
river over which the traffic is conducted. The 
former method is more advantageous against a 
rapid current, as there should be no slip between 
the chain and the hauling machinery ; the tow-boat 
bears in reality on a fixed point, and progresses 
only by the exact amount it advances on the chain. 
The tug-boat, on the other hand, in going against 
a stream not only covers the actual distance between 
two given points, but has also to overcome the lee- 
way due to the current. ; 

Admitting what has been demonstrated by ex- 
periment, that the efliciency?of side wheels, or a 
screw, applied to towing is half that due to chain 
haulage, it can be easily proved, that in going up 
stream, the relation between the work T done 
by a tug and that of T o done by an equivalent 
chain haulage boat, that is to say, with an effort 
sufficient to take the same number of barges against 
the same stream and at the same speed, is given by 
the formula 

T —~2(V +8) 

NG 7, OW: 
in which V is the speed of the train of boats in 
relation to the banks of the river, and S the rate of 
the current. The results of many experiments 
that have been collected confirm the accuracy of 
this formula within narrow limits. It follows, 
therefore, that in dead water a chain haulage with 
a force of 100 horse-power is equivalent to a tug of 
200 ; and that against a current, 100 horse-power 
in the former is equal to 400 in the latter, if the 
speed of the convoy is equal to that of the current; 
while the difference increases rapidly as the speed 
of the tow falls below that of the current. 

In practice the speed of hauling is less than that 
of the current, when the latter is equal to, or in 
excess of, 1 metre per second. Higher speeds are 
not practicable with cheap rates of water trans- 
port. For example, if the speed of current is equal 
to 3 metres, and that of the convoy is .60 metres 
(which would be a satisfactory rate), a chain haulage 
of 100 horse-power would be equivalent to a tug of 
1200 horse-power. These figures prove clearly the 
advantages possessed by the chain-haulage system 
in going up rivers against a rapid stream, and the 
advantages increase with the velocity of the current. 








* See ENGINRERING, vol. Ixiii., pages 583, 591, 602, 627, 
and 832. 
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They are measured by the difference between the 
economy of coal, and the special expenses inherent 
to the chain system, so long as it is possible to em- 
ploy tugs ; but they become absolute with currents 
of high velocity, and particularly in very shallow 
waters, for chain haulage can be made successful 
with a simple raft, while steam tugs of considerable 
power require a greater depth of water. 

It is evident that the many advantages of the 
chain (except that of draught) in going up-stream 
disappear in coming down; more than this, as it is 
impracticable to tow convoys against a rapid stream, 
so it may become equally impracticable to bring a 
convoy down such a stream. The heavy chain 
cannot be allowed to pass over the gear in the boat 
at too high a speed, and thus it is not desirable to 
give the convoy as great a rate as that of the cur- 
rent; but, on the other hand, if this speed is ap- 
proximately maintained, the transit becomes dan- 
gerous, and if it falls below, it becomes impossible. 
From the foregoing considerations it would appear 








dency to straighten, and to form a chord to the 
are on which it was originally laid, and the chord 
approaches nearer to the centre of the curve, the 
greater the length raised. In the case of a curve of 
small radius, and with a considerable tractive 
effort, a cable may strike the inner bank of the 
river, as has frequently happened in experiments 
with this method, as on the Erie Canal, the Mos- 
cova, in Russia, and elsewhere. And not only is 





the cable thrown disastrously out of the proper 
line, but the tow, moored fore-and-aft by the cable 
| passing over it, is dragged out of its course and 
| becomes unmanageable. The advantages of the 
| chain are therefore beyond discussion as compared 
with the cable, and the more sinuous the course of 
the stream, the heavier must be the cable, and the 
greater the tractive effort. The chain, moreover, 
has the advantage of being adapted to roll around 
drums of smaller diameter than a cable of the same 
strength, and in this respect it possesses a supe- 
' riority. 





condition should be maintained after the passage of 
the convoy, and, indeed, that the transit of the 
curve should be properly made, it is necessary that 
the slack of the chain should not be allowed to fall 
back into the water at the moment when the boat 
enters the curve, but it must be kept on board to be 
made use of while passing the curve ; consequently, 
it follows that means must be provided to regulate 
the discharge of the chain from the stern of the 
boat. In this also the chain possesses a consider- 
able advantage over the cable, which cannot be so 
easily handled. 

The foregoing paragraphs explain why, in dealing 
with the question of boat towage on this system, 
we limit ourselves to haulage by chain, the only 
method that has been proved practical. The essen- 
tial condition to be filled is evidently to avoid all 
slip between the boat and the chain upon which it 
hauls. ‘The boat resembles a locomotive, in that it 
must not slip on the chain any more than the: 
engine may slip on the rails ; it is, in fact, a loco- 
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that the most efficient system would include a boat 
adapted to act for chain haulage in going upstream, 
and as a tow in coming down. 

We have defined the ‘‘Toueur” in saying that it 
hauls upon a chain submerged for the whole length 
of the course to be traversed. In principle the same 
definition would apply if a cable were employed 
instead of a chain, and, in fact, this modification 
has been tried in a number of instances, but never 
With satisfactory results. This failure is due to 
several causes, only one of which need be referred 
to here—the want of sufficient weight in the cable. 
This gives no trouble so long as the course lies along 
astraight line. The cable (which, like the chain, is 
sunk in the bed of the river, and is raised to pass 
over the winches on the boat, to fall again into the 
stream over the stern), being much lighter than the 
ey is raised from the bed for a greater distance 
— latter, with the same tractive effort, and 

“ooh 1a8 No inconvenience so long as the course is 
i Taight. But on curves and bends the raised 
ength of the cable or chain has, of course, a ten- 
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This leads to another consideration in the ques- 
tion of chain haulage. If a b c, Fig. 1, show the 
normal position of the chain on a curve that has to 
be traversed by a convoy, the chain boat being at a, 
the raised portion of the chain would occupy the 
position a d, drawing the boat in the same direction. 
If the chain haulage traftic is wholly up-stream, it is 
essential that each of the boats should be so 
arranged that it should allow the chain to fall be- 
hind it in its normal position, and that it should 
therefore be able to resist the effort of the chain to 
drag it nearer the centre of the curve, and should 
be able to keep it in such a position as is indicated 
in Fig. 2 by the point a, where the chain falls into 
the water at the. rear of the boat, describing the 
curve a bc, the forward part being held outside 
this curve, and the raised chain taking a position 
on the linea d. Butat the moment when the boat 
is entering the curve, Fig. 3, it is clear that the 
length of the chain following a! d c is less than on 
the line a b c, and that consequently a greater 
length of chain has been rolled up forward than 
corresponds to the distance traversed. At the 
moment of leaving the curve, the quantity of chain 
along a a! c! is greater than that on a! 6" c! ; and 
the course to be traversed by the rear of the boat is 
greater than that forward ; it is necessary, there- 
fore, that the boat should unwind more chain aft 
than it receives forward. In order that the normal 











motive exerting considerable tractive energy at 
necessarily very low speeds. After many tentative 
experiments, the history of which we will not pause 
to record, to secure complete adhesion between the 
boat and the chain, experience showed the most 
efficient to be a system of two winches with five 
grooves, driven at equal speeds by a steam engine. 
The chain in passing from one winch to the other 
makes four half-turns on each, and consequently 
there are four complete turns on the whole. When 
a cord is wound around a cylinder, the ratio between 
the tensions Q and q of the entering and leaving 
ends is given by the formula 


Q=gefo 
Tv 


in which e isa constant, f the coefficient of friction, 
and ¢ the total angle of winding ; if this latter has a 
high value Q becomes very considerable, however 
small g may be. In the particular case under con- 
sideration, the initial tension q is given by the 
weight of .the chain falling into the after part of 
the boat ; if it is insufficient of itself, it is easily 
increased by making the last groove of the winch 
drum of a slightly greater diameter than that of the 
others. This may be accomplished in a variety of 
ways : as for example, on the Seine, where four or 
five small wooden wedges are driven into the groove 
at equal distances around its circumference. It is 
with such an apparatus that the first chain haulage 
installation was put into service on the Seine in 1856, 
and all subsequent installations on the Elbe, the 
Danube, the Mein, the Neckar, and the Cheskna, 
have similar arrangements. Figs. 4 to 7 are diagrams 
showing the general features of the first Seine boats 
of this kind. Fore-and-aft there are two turntables 
mounted on vertical axes ; these receive the chain 
at its entry and exit, when in turning curves the 
boat has to take an oblique direction. On quitting 
this guide the chain passes between vertical guide 
rollers that fix its position on the boat along the 
deck, on which it is supported on a series of hori- 
zontal rollers mounted in a chain path between the 
vertical rollers and the winches. Between the 
winches and the engine a double set of gearing. is 
provided, either of which can be started by a clutch; 
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THE CHICAGO DRAINAGE CANAL 


(For Description, see opposite Page.) 
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| 
by means of these a considerable range in speed | 
can be secured, according to whether the convoy is | 
going up or down stream. The adhesion obtained | 
by this arrangement is all that could be desired, | 
but the system, however, possessed serious incon- | 
veniences, In the event—and this can scarcely be | 
avoided—of unequal wear in the grooves, the chain | 
is likely to be exposed to great and uneven strains, | 
which the most careful inspection and maintenance | 
cannot prevent ; owing to this cause the hauling 
chain has been broken betweenthe winches. Another 
more serious difliculty is due to the fact that the | 
rolling of the chain round the winches, to which re- | 
ference has been made, necessitates a variable | 
length of chain according to diameters and distance 
apart of the winches, of from 59 to 80 metres. From 
this it follows that the boat, when it has gone up- | 
stream to the end of its course, cannot quit the 
chain to go free down the river. If, for example, | 
a boat in starting from below requires 50 metres of 
chain to throw off the same amount on arriving at | 
the upper end of its journey, the chain is shortened 
by so much, which is inadmissible. If, on the| 
other hand, on arriving at the upper end the chain 
is separated and reconnected by a screw link, the| 
terminal points do not change, but the chain is con- | 
tinually changing its position by a distance of 50 
metres on each trip, some one of its parts coming 
successively over each point of the course. - Now, | 
the resistance due to the current is always variable | 
at different points, and in order not to have an 
altogether too costly maintenance, it is necessary 
to always have the newest lengths of chain where 
the wear is the greatest, and the older chain along 
the easier parts of the channel. This system of 
shifting the chain has been tried on the Danube on 
tow-boats fitted with side wheels for coming free 
down stream, but the results obtained were very 
unsatisfactory. Failing this method, however, it 
is necessary that the boats should drive on the chain 
both in ascending and descending the stream ; and it 
is on these lines that the system of haulage has been 
carried out everywhere except on the Danube. But | 
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as the chain system is, as we have seen, badly adapted 
to bring convoys down stream, the plan generally 
adopted is to bring the towboats down empty. 
Running alone and light, it is easy to take ad- 
vantage of their mass and speed when going round 
curves to force the chain outward into the normal 
position for the ascending boats. By following 
this plan the maintenance of the chain is reduced 
to reasonable proportions; but, on the other 
hand, the economical conditions of traflic are badly 





DespLaInes River Dam. 


provided for, as the convoys are taken only in 
one direction, and the door is opened to serious 
| competition from independent tugboats, while the 
|up-stream service is much interfered with by the 
‘empty boats coming down. It should be added 
‘that, on the Danube, where, the boats being pro- 
vided with their own power, do not descend on 
‘the chain, other means have been taken to keep 
the latter in its proper position. This was attempted 
by making a well aft of the winches on the boat, 
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THE CHICAGO DRAINAGE CANAL; THE WARRINGTON STEAM 
CONSTRUCTED BY THE VULCAN IRON WORKS, CHICAGO. 
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where the chain not required to fall back at once 
into the water, could be stored, and between this 
well and the stern was placed a brake by which 
the discharge of the chain could be regulated. 

It is evident that there can be no difficulty in 
providing a chain haulage boat with side wheels or 
a screw, which in no way can interfere with the 
function of the boat in going up-stream, and which 
may be utilised in coming down. The ideal 
arrangement then depends on the application of a 
mechanism which requires only a relatively short 
length of chain—that is to say, that the amount 
of slack shall not exceed from 2 to 4 metres in 
length. Several efforts have been made in this 
direction with the use of special pulleys, but no 
good results have been obtained. Cables have 
also been tried with Fowler pulleys, but besides 
the defects inherent to the use of cables for 
this purpose, which have been pointed out, the 
result was unsatisfactory. The large diameter of 
the pulleys proved inconvenient, and the amount 
of cable distributed over the various winches and 
the brake was very considerable. It was evident 
that some other solution was necessary. 


(Zo be continued.) 








THE CHICAGO DRAINAGE CANAL. 
; (Continued from page 135.) 

Mvcu interest was attached to the work carried 
out on Section 1 of the drainage canal, on account 
of the peculiar circumstances under which a part of 
It was executed. The contract for this section was 
awarded to Mr. Alfred Harlev, of Chicago, on 
July 13, 1892, at the following prices: Glacial 
drift, 27 cents per cubic yard ; solid rock, 83} cents 
per cubic yard; and dry rubble retaining wall, 
37} dols. per cubic yard. 














SHOVEL. 






















































































The work necessary to divert the Desplaines 
River was of first importance, and was so stipu- 
lated in the contract. Up to October 1, 1893, 
fifteen months after the letting of the contract, 
only 91,189 cubic yards of glacial drift had been 
removed by this contractor from the main channel 
on this section, and 5876 cubic yards of same 
material from river diversion out of a grand total 
volume of 1,440,121 cubic yards glacial drift from 
main channel and river diversion, and 550,000 cubic 
yards of solid rock from main channel. 

On August 30, 1893, the Board of Trustees 
entered into a supplementary or special agreement 
with Alfred Harlev for the working of a special 
force of labourers in completing the river diver- 
sion, as it was important to have the new river 
channel finished by November 1 of that year. 
The men for this work came largely from the ranks 
of the ‘‘unemployed” of Chicago. The contractor 
furnished ‘‘at his own cost and expense all the 
tools, cars, and machinery necessary for the proper 
and economical execution of the work,” and super- 
intended the same as agent for the Sanitary District, 
receiving therefor 15 per cent. upon the cost of the 
work. The Sanitary District paid for all fuel, oil, 
waste, and materials of all kinds necessary to 
operate the cars and machinery, and paid ‘‘ for the 
ordinary current repair upon tools, cars, and machi- 
nery during the progress of the work, and also 
paid for all explosives and all material necessary 
for the proper execution of the work.” Under 
this contract 158,617 cubic yards of glacial drift 
were removed from the river diversion at a total cost 
of 137,254.90 dols., or .8653 dols. per cubic yard. 

Mr. Isham Randolph, chief engineer, in a report 
dated January 23, 1894, and issued September 10, 
1894; makes the following statement regarding this 
work, ‘On August 30 the order passed your 





Board (Trustees) for what has been designated 
‘Emergency work on Sections 1, 2, and 4.’ The 
emergency was twofold. The work upon the river 
diversion on the sections named, accomplished prior 
to this date, amounted to nothing. The completion 
of the river diversion as an entirety was re- 
cognised as a condition precedent to the ability 
to construct the main channel, should a wet season 
prevail. The contractor for Section 1, recognising 
his inability to excavate the character of material 
encountered upon this portion of the division at 
his contract prices,-without a pecuniary loss which 
he was unable to sustain, laid down. On Sections 2 
and 4 the contractor had received formal notice 
from the district to quit work, and the work was 
re-advertised. In Chicago thousands of men were 
clamouring for work, and the public turned to this 
district for relief. The situation just described 
upon the three sections named offered a field of 
operations for the unemployed. Necessity for 
action joined with the pleadings of humanity in 
bringing about the arrangement under which the 
emergency work of the district was accomplished 
by men of Chicago who left the ranks of the unem- 
ployed and took up pick and shovel. This work 
was carried out by contractor Harlev on Section 1, 
and by McArthur Brothers on Sections 2 and 4 
(also on the east portion of 5), under an agreement 
which constituted the said contractors agents of the 
district, they.agreeing to supply all necessary tools 
and equipment for the work and to supervise and 
direct the same; the compensation to said con- 
tractors for such service to be 15 per cent. on the 
cost of the work. This work proved to be very ex- 
pensive, and may be regarded as an object-lesson 
clearly demonstrating from an economic standpoint 
the unwisdom of entering into any arrangement for 
carrying on the construction work of the district by 
the direct employment of labour. 

The following is an approximate estimate of the 
number of men, the number of hours, and total 
amount paid in special river division work. 

Section 1. Dols. 
9411 men employed 41,272,5); days 109, 428.66 
556 teams employed 4533 days 15, 865.58 
Probable number 4706 men, averaging 174 days each. 
Section 2. Dols. 
4123 men employed 23,917 days ... 47,567.92 
152 teams employed 1342 days 5,301.35 
Probable num er 2962 men, averaging 23 days each. 
Section 4. Dols. 
6283 men employed 36,276;%; days 59,010.69 
149 teams employed 1404,°, hours... 5,576.90 
Probable number 3142 men, averaging 23 days each. 


Section 5. Dols. : 
946 men employed 4270,3; days 67,126.74 
8 teams employed 184 days ve 74.00 
Probable number 473 men, averaging 18 days each. 
Section 11. Dols. 
1017 men employed 5698,%, days ... 8,913.20 
119 teams employed 7473 days 2,616.15 


Probable number 508 men, averaging 22} days each. 

The total number of men employed might be 
averaged as follows : 10,383 men, averaging 21 days 
each. 

The number of men employed, as shown by the 
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books, is 21,780 employed 111,4354 days, and the 
number of teams 984, employed 8045," days.” 
Tora Cusic YARDS MOVED DURING PERIOD OF AND 


CovVERED BY ABOVE ‘‘ ForcE ACCOUNT. 
Per Cubic 


Yard. 

Section 1. Dols. 

156,617 cubic yards, glacial drift, at ... 0.8653 
Section 2. 

89,718 cubic yards, glacial drift, at .. 0.6131 
Section 4. 

106,803 cubic yards, glacial drift, at ... 0.5020 

17,856 cubic yards, solid rock, at 1.4720 
Section 5. 

12,256 cubic yards, glacial drift, at ... 0.5096 

; Section 11. _ 
6,865 cubic yards, glacial drift, at ... 0.7080 


4,409 cubic yards, solid rock, at _... 2.098 
Recapitulation. 
372,259 cubic yards, glacial drift, at an 


average cost of ... is 5 se 0.6396 
22,625 cubie yards, solid rock, at an 
average cost of ... = ; 1.785 


Notre.—Average contract price for glacial drift, 28.9 
cents per cubic yard; solid rock, 76.3 cents per cubic 
yard, 

From the above figures it will be seen that this 
was rather costly charity. 

While the river diversion work was in progress 
on this section (1), the contractor had practically 
ceased operations on the main channel. On Feb- 
ruary 10, 1894, the contract was forfeited and re- 
advertised for, bids to be opened April 18, 1894. 
In these bids the Johnson and Bradley Company 
were found to be the lowest, but a majority of the 
Committee on Engineering and Finance of the 
Board of Trustees ruled the bid out, on the point 
that this firm was not financially able to carry out 
the terms of the contract. Lack of experience in 
handling a large and difficult piece of work was 
also raised against them. Two members of the 
committee made a minority report in favour of the 
Johnson and Bradley Company. After injunctions 
by the deposed contractor, Alfred Harley, and by the 
Johnson and Bradley Company, the would-be con- 
tractors, had been dissolved by the courts, the 
contracts for Section 1 was finally awarded to 
Griffiths and McDermott, June 6, 1896. 

For the excavation of the glacial drift these con- 
tractors installed the steam shovel locomotive and 
dump-car system. 

Owing to the lack of available material with 
which to construct the levee on Section A, the con- 
tract for Section 1 called for the building of this 
levee from the excavation on the latter section, the 
contractors receiving 20 cents per cubic yard 
additional therefor. In constructing this portion 
of the work 164,000 cubic yards were used. It 
may be well to here explain the reason for taking 
material from section 1 to build the levee on sec- 
tion A. Its line on Section A lay through a 
portion of the muck bed of the river. Because 
of the depth of this muck and its inabilility to 
sustain any weight, it was found necessary to con- 
struct a timber trestle over which the loaded trains 
were moved in making the fill. This trestle was 
440 ft. long, and cost the district 1954 dols. per 
lineal foot or 8597.35 dols. Great difficulty was 
experienced in maintaining the trestle with the 
weight of a loaded, or even an empty train, upon it. 
The trains of cars were frequently wrecked. Again, 
after the lines had been filled to grade it would 
suddenly settle several feet or disappear entirely. 
Sometimes the fill would take a lateral zigzag move- 
ment, the material sloughing, usually into the 
river, leaving the tracks twisted and distorted 
almost beyond resemblance to a railroad track. 
The glacial drift encountered on this, like many 
other sections of the canal, was very difficult dig- 
ging. Boulders of various sizes, small and great, 
from the size of a hen’s egg up to 20 cubic yards 
were cemented in the tough gravelly clay. Much 
of this material required blasting before the steam 
shovels, powerful and strorg as they were, could 
dig it to advantage. ‘‘A transverse row of four 
or five holes, 8 ft. or 10 ft. apart, was made in 
front of each steam shovel by sledging down a 
14-in. octagon steel bar to the surface of the rock.” 
After the drill had been sledged down to the full 
depth of the required cut, a piece of flat iron about 
10 in. by 1 in. by 4 in. with a 1} in. by 2 in. 
slotted hole was slipped over it, and iron wedges 
driven at each end against the bar, holding it 
tightly enough to form a shoulder, under which 
crowbars were inserted, and so prize the drill out, 
little by little, slipping the slotted collar and 





wedges down as the drill was extracted. In each 
hole a dynamite stick was fired to spring it. This 
enlarged the bottom of the hole to form a cavity in 
which about 5 lb. of dynamite were exploded, and 
broke up the bank sufficiently to enable the shovel 
to work the dipper in it.” 

Four Bucyrus steam shovels, designed by the 
Bucyrus Steam Shovel and Dredge Company, 
South Milwaukee, Wis., to meet the unusual con- 
ditions here prevailing, 40 Fairbanks-Morse stan- 
dard 5-yard dump-cars, 40 United States Car Com- 
pany’s standard 5-yard dump cars, five 35-ton 
switch locomotives, and about four miles of stan- 
dard gauge track, constituted the earth-moving 
plant. 

The glacial drift excavation, which was not used 
in constructing the levee, was spoiled on each side 
of the channel. However, during the latter part 
of 1896 and this present season, the small amount 
of glacial drift remaining to be removed was and is 
being used to make the fill-back of the retaining 
wall. 

After the earth or glacial drift had been removed 
from the centre and west end of the section, so as 
to sufliciently uncover the rock surface to allow its 
excavation and the building of the retaining walls, 
plants were installed for this work. 

The rock-moving plant first installed by the con- 
tractor was the incline and tipple or bascule systems, 
already illustrated in ENGINEERING. Two of the 
inclines were worked in connection with steam 
shovels in removing the 2 ft. to 3 ft. of drift and 
any loose rock immediately overlying the bedrock, 
and clearing up at the foot of slopes for channeling 
machine and retaining wall work, material which 
was left during the first stages of the steam shovel 
work. 

The other two inclines were operated in connec- 
tion with an air hoist (illustrated on page 570, 
Fig. 130, of Encingertne, April 30, 1897), and 
hand labour in the rock excavation. The cars or 
wagons were made of boiler steel, and were in the 
form of a half-section of a hexagonal prism, and 
were 9 ft. long by 1 ft. 6 in. high, with bottom 
width 2 ft. 10 in., and top width 5 ft. 10 in. 

The purpose of the air hoist was to handle pieces 
of rock which were too large to be loaded into the 
cars by labourers. The results which the con- 
tractor hoped to achieve by the use of this air 
hoist was a saving in labour in sledging the rocks 
and a saving of explosives either in the first 
blast or in reshooting or blasting all stone which 
the main blast had failed to shatter sufficiently. 
An economy in these two directions would also 
increase the daily output per man, as less time 
and labour would be required in loading the large 
rock. These were results which every responsible 
contractor on the Chicago Drainage Canal aimed 
to accomplish, and probably upon no public work 
of this magnitude were the contractors so successful 
in reaching this end as upon the drainage canal 
work. 

However, this entire plant proved unsatisfactory, 
and was abandoned after about five months’ trial, 
and replaced with two Brown cantilevers which 
were purchased second-hand from E. D. Smith 
and Co., contractors for Section 10 in September, 
1895, after they had completed their section. Three 
of these inclines had been built of steel and one of 
wood and iron. Two of them were sold to Angus 
and Gindele, contractors for Section E, where they 
were operated successfully in earth excavation. 
Where the material is of such a character that it 
can be handled by a steam shovel that is loaded 
into the cars with a greater rapidity than is possible 
by hand labour, the incline and bascule method 
is the most efficient of any of the dry methods of 
excavation employed on the canal. 

Referring to the illustrations on page 254, it 
will be recollected that the regulation of the 
Desplaines River formed an important part of the 
Chicago Canal works. The canal in places occupies 
the old bed of the river, and owing to the occa- 
sional heavy floods, an enlarged waterway was 
necessary to prevent inundation. It is intended 
ultimately —that is to say, when the canal is 
completed—that the whole flow of the Desplaines 
shall be in the direction of Joliet, that is, away 
from the lake. But in the meantime a more expe- 
dient outlet for flood water was into the Chicago 


River, and the long drainage cut known as the | 


Ogden ditch. To regulate this discharge, a dam 
has been constructed at the commencement of the 


river diversion, the level of the crest of which is | 


such that no overtlow can take place till the quan- 





| tity of water reaches 300,000 cubic feet per minute ; 
| below this amount the flow is in the opposite direc- 
| tion. In the old condition of things the flow towards 
;the lake commenced when the river was dis- 
charging 50,000 ft. The appearance of the dam is 
shown by Fig. 345. It is 400 ft. in length, and 
separates a side cut on the Desplaines River 
from another cut on the Chicago River. The 
structure is of concrete, with a stone capping 12 in, 
thick, the width of the crest being 5 ft. The founda- 
tions gave but little trouble, as rock exists at the 
site, and the cost of the concrete wall completed 
was 6 dols. per cubic yard. 

Fig. 344 shows the Williams travelling derrick 
that was employed for building the retaining walls 
of the canal in places where the rock slips were 
not sufliciently compact, or where landslips neces- 
sitated such work ; about 40,000 cubic yards of 
wall were erected with this derrick. 

Figs. 546 and 347 illustrate a Warrington steam 
shovel used largely on the works, two of which, 
the first of this type, were supplied by the Vulcan 
Iron Works of Chicago. The special features of 
these shovels are the strength and general excel- 
lence of the car and crane design, the power jacks 
operated by steam and the improved form of dipper 
and of dipper handle attachment. One of these 
shovels has frequently loaded 40 cars or 180 cubic 
yards in an hour, and 1400 cubic yards in a 10-hour 
shift. 

Fig. 346 shows the shovel standing on a standard 
gauge track laid at grade level ; this track could be 
extended by the addition of short sections as the 
shovel cuts its way forward to a position parallel to 
the face of the cut, and in front of the two narrow- 
gauge tracks, also laid parallel to the face, and ex- 
tending up the incline on to the conveyer. By ad- 
ditional short sections of straight track, the shovel 
advances by correspondingly short moves acruss the 
cut, 202 ft. in bottom width, loading in each succes- 
sive position into the conveyor cars in the parallel 
narrow-gauge tracks. When the shovel has ‘‘cut 
out,” i.e., has reached the side of the cut next to 
the incline, and finished the excavation at that 
point, it is backed across the cut and around the 
entire curve until it stands tangent to the curve 
and parallel to the sides of the canal. All of the 
short sections of track, both curved and straight, 
are then taken up and carried across the conveyor 
loading tracks to get them out of the way, while 
these tracks are being moved forward, and until 
needed for relaying, as the shovel again makes an- 
other cut across the face. Meantime the conveyor 
and its leading tracks in the pit have been moved 
forward. In this manner the operation of the 
Gould conveyors is carried on. 

From the time the shovel ‘‘cuts out” until 
everything is in readiness for it to again commence 
loading the cars, the conveyor stands idle. This 
interval, during which no material is handled, varies 
from six to 12 hours. It is proposed to reduce 
this interval, also the number of moves of the 
shovel in crossing the cut, and the time required 
for each move, by a change in the propelling gear 
of the shovel, and by a rearrangement of tracks, as 
follows: The curved track will be entirely dis- 
pensed with, also those tangent to the curve; 
a third rail will be added to the forward loading 
or narrow-gauge line, and the rear track will be 
changed to standard gauge and moved further from 
the forward track, with a distance between cen- 
tres to correspond to the distance between centres 
of the steam shovel trucks, which latter will be 
revolved through 90 deg., so as to stand on the two 
tracks, arranged as just described. On the incline 
the lower portion of the rear track will be removed, 
and from the remaining portion a turn-out will 
extend down the slope to join the forward line. 

This method of operating steam shovels is sub- 
stantially that described in Letters Patent of the 
United States and Great Britain to Charles L. Gould, 
C.E., of Chicago, in 1893, and in addition to the 
economies above named the following advantages 
are claimed : (1) The shovel faces the work instead 
of standing sidewise to it ; (2) the jack blocks rest 
upon the rails of the forward track, instead of upon 
the bottom of the cut, and in addition to affording 
great steadiness to the shovel when it is working, 
can also be raised and reset with very little delay ; 
(3) the usual force of men working immediately in 
front of the shovel in connection with the relaying 
of the short sections of track is entirely dispensed 
with ; (4) the danger from runaway cars is dimi- 
'nished, since should one reach the shovel it would 
istrike it at the most favourable point, the jack 
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arm and the forward part of the machine, whereas 
should it reach the shovel when the latter is 
standing on the curved track of the present system 
it would very probably injure the boiler, engine, or 
other vital parts of the excavator. All danger to 
the shovel from runaway cars can be completely 
eliminated by a derailing switch on the slope ; (5) 
under this arrangement of shovel and tracks the 
shovel would commence its cuts near the incline, 
and when by successive moves it had reached the 
opposite side of the cut, the two tracks beyond the 
shovel extending to the incline, as well as the in- 
cline and conveyor, would be moved forward, after 
which the shovel would propel itself across the cut 
to a position corresponding to, but in advance of, 
that from which it first began work. 


(To be continued). 








MACHINERY FOR MANUFACTURING 
LINOLEUM. 


(Concluded from page 158.) 

Mixep, ground, and cut into small pellets, as 
described in our previous article, the material 
passes into the hopper of a six-roll mixer, usually 
placed on the floor below the German mixer. 
This six-roll mixer is illustrated in detail by Figs. 
45 and 46 (see two page plate). It consists of three 
pairs of hard chilled rolls, one pair over the other, 
each running at different speeds to insure a frictional 
grinding effect. The delivery is different from 
that in the case of the other machines already 
described. The material enters through the hopper 
above the first pair of rolls, passes through them, 
where it undergoes a severe grinding action, and 
adhering to one of the rolls it is scraped off by a 
“doctor,” and falls between the second pair of rolls 
geared in the same ratio as the first pair, where it 
isfurther mixed ; it is again scraped off bya ‘‘doctor,” 
and falls between the last pair of rolls which are 
geared at equal surface speeds. The material ad- 
heres to one of the rolls, and the method of taking 
it off is quite different from the scraping action of 
the ‘‘ doctors”’ with the flat steel blades. It may be 
as well to mention at this stage that the material ad- 
heres to any particular roll as required, by keeping 
the respective rolls at suitable temperatures. 
Working almost in contact with the last roll of 
the 6-roll mixer is a large cylinder with inclined 
spikes on its surface, running at a high velocity 
(Fig. 46). This cylinder is called a ‘‘scratcher” 
because it tears, or scratches, the material from the 
roll of mixer, and throws it in finely-divided par- 
ticles between the first pair of rolls of the linoleum 
rolling machine, where it is pressed on the founda- 
tion cloth as it passes through the machine. 

The machines described—four in number—form 
the mixing plant proper. They are the most im- 
portant in the process of manufacturing linoleum, 
as upon their work depends the lasting quality of 
the linoleum. Being superimposed, they are fed 
successively by gravitation, only two men be- 
ing required to feed the first—the three-roll 
mixer—and some skill is necessary to insure that 
the proportions and the rate of feed are accurate. 
The details of the setting gear for the driving 
pulleys of the machines are shown by Figs. 40 to 
42, while the details of the steam pipe connections 
for heating the several rolls are shown by Figs. 43 
and 44, All the rolls of the mixing plant are fitted 
with drainage as well as steam heating appliances, 
the latter for carrying off the water. A steam pipe 
is brought into the building from the boiler, and 
connections made with each roller through glands 
fitted upon the ends of the rollers as shown. 

The mixing and subsequent scratching give a 
plastic material, like wood sawdust or draff, which it 
might almost be said is showered steadily, almost 
continuously, from the scratcher pin cylinder of 
the six-roll mixer on to the calendering or linoleum 
rolling machine illustrated by Figs. 47 to 49. 
It consists of two pairs of rolls, carried in 
massive framing in blocks, with adjusting screws 
to regulate the thickness of the cloth. The first 
and most important pair are of necessity strong, 
and are 24 in. in diameter, one of chilled cast iron, 
working on the face of the jute cloth, for which 
purpose it is finely polished, the other of ordinary 
cast Iron on the back of the cloth. Both are steam 
heated ; and the latter is fitted with screws for ad- 
justment. The second pair of smaller rollers are set 
in front, and through them cold water is circulated. 
The second pair of rolls, 15 in. diameter, is for set- 
ling or facing the linoleum. All these rollers are 





geared together, and operated by a separate steam 
engine, the requisites for which are adaptability for 
great range in speed according to the quality or 
thickness of material being made. The calender 
illustrated is worked by a vertical engine, the fram- 
ing of which is shown on Fig. 47. The setting of 
the calender and the dimensions are given in the 
drawings reproduced. 

The web of jute cloth passes between the first 
and larger pair of rollers, and is there met by 
the shower of mixed material already described. 
This with the cloth passes in between the 
rollers, and is forced into the interstices and on 
to the cloth, the thickness of the linoleum 
resulting being determined by the distance apart 
of the main rollers. When thicker linoleum is 
to be made, the centre of the rollers are widened. 
For the purpose of adjustment very powerful screws 
are introduced, as shown in the section, Fig. 49. 
As the delivery of the material from the mixers 
is constant, it will be seen that when thin lino- 
leum is being made, the calendering machine runs 
at a higher speed than for thicker linoleum. The 
speed varies from one to as much as five yards 
of cloth per minute. The cloth is then passed 
through the second pair of similar rells which are 
kept cool by water passing inside, and thus the 
linoleum is partly ‘‘set.” The surface finish is 
effected in some measure by an oil composition fed 
to one of the rollers, 

As the cloth, now made into linoleum, is de- 
livered from the calendering machine, it is taken 
up by acard roller in a room above, where it 
is subjected to the next process—backing with 
a specially prepared colour. The backing machine, 
which was shown in the longitudinal section of 
the buildings, Fig. 1, published on page 156 ante, 
consists of india-rubber feeding cloth over whish 
the linoleum is carried face downwards so that the 
cloth may be painted on the back, the colour being 
poured on as the cloth runs up the incline, and a 
long steel scraper regulates the thickness of the 
coating. The linoleum then passes over a guide 
roller in the wall into the drying room, where it is 
hung in festoons over battens as shown in Fig. 1, 
page 156 ante, so that the whole surface is exposed 
to the heated air. Twenty-four hours suffices for 
this drying, after which the cloth is cut up into 
25-yard lengths to suit the printing department, 
where the many-coloured patterns are stamped on 
the surface of the linoleum. This department is on 
the top floor of the high building, see Fig. 4, page 
156 ante. After being printed the linoleum is put 
into a ‘‘drying stove” to be thoroughly dried, 
being allowed to remain there about 14 days at a 
temperature of about 130 deg. Fahr. It is trans- 
ferred from the drying stove to the ‘‘ seasoning 
room,” where it is allowed to hang until thoroughly 
matured, say from four to eight weeks. 

Most of the linoleum and all the floorcloth is 
printed on the wearing surface. The best quality 
is done by hand-block printing, but machine 
printing is now very common for the cheaper 
qualities of floorcloth and linoleum. For hand-print- 
ing the blocks are 18 in. square, and the faces are 
usually made of pear-tree wood. Designing pat- 
terns, and making the blocks are most important 
departments, as the sales depend very largely upon 
the patterns offered. We shall not take time to 
describe either the hand process, or the machine 
process of printing, but we may mention that the 
tendency of the times is to develope machine- 
printing, which of course is effected by corre- 
sponding improvements in the printing machines 
themselves. 

Figs. 50 and 51 of our two-page plate illustrate 
a complete mixing and linoleum rolling plant, also 
constructed by Messrs. Urquhart, Lindsay, and Co., 
Limited. It has a pair of horizontal engines for 
driving the calender, and the rolls are constructed 
to finish four yards wide. The mixing apparatus is 
driven by a pair of vertical engines, and is very 
compact, but it is not now regarded as efficient for 
the best qualities of linoleum. It is still at work, 
however, and doing good work for one of the best 
firms in the trade. 

The mixing machine consists essentially of the 
following parts, viz.: (1) A pair of small rolls and 
hoppers at the feed end for introducing cork and 
cement into the cylinder of a large German mixer. 
(2) A large German mixer about 9 ft. long, fitted 
with side (fixed) knives, and central shaft with 
revolving blades ; otherwise it is similar to the 
‘German mixer” already described. The ‘‘German” 
delivers into a four-roll mixer, similar to the six- 





roll machine already described. A scratcher tears 
the material off the last roll of the four-roll mixer 
and delivers it into the valley between the first 
pair of rolls of the calender, after which the process 
is similar to that described for the calender above. 


THE FATALITY AT COLDRENECK 
VIADUCT, GREAT WESTERN RAILWAY. 
For some years past the Great Western Railway Com- 

pany have been engaged in replacing the picturesque old 
timber single-line viaducts, which span so many of the 
Cornish ravines, with substantial double-line structures, 
built either beside the old viaduct or on the same piers. 
At Coldreneck Viaduct, close to Menheniot Station, the 
latter course was adopted, the timber being replaced by 
steel girders and flooring. Owing to the great height 
(134 ft.) of the viaduct no scaffolding was possible, and all 
work was carried on from above, and was undertaken by 
the railway company. 

It was found necessary to provide light staging under 
the old floor, in order to enable the men to get at the 
work, and on February 9 last one of these stages gave 
way without any warning, and 12 out of the 14 men who 
were on it were precipitated into the valley below and 
two killed. The men were in the act of shouldering a 
steel rail-bearer when the accident occured, and one man 
instinctively clutched this bearer when he felt the floor 
give way, and, as it became jammed, he was saved, though 
for some moments left dangling in mid air, while the 
fourteenth man was just stepping on to the staging, and 
he was either thrown or sprang kwards, as he found 
himself afterwards sitting on one of the timbers of the 
old structure. One of the timbers of the staging, which 
bridged a span of 20 ft. 3in., was not strong enough to 
bear the extra load thus put on it by the presence of so 
many men, each taking a good deal of the weight of the 
rail-bearer (7 cwt.) on their shoulders, and it was this that 
gave way. Thereis no doubt that this timber, unless 
supported centrally by chains, was not suitable for such a 
span, and this was not done in this case. Colonel Yorke, 
in his report, has gone elaborately into the question as to 
who is responsible for this omission, as well as for the 
selection of the timber. The staging was built by the 
ganger—a man of extensive experience in such matters— 
and the Government inspector comes to the conclusion 
that his mistake in choosing such timber was simply an 
error of judgment, and qould not amount to criminal negli- 
gence. There is a whole chain of foremen, &c., up to the 
engineer and his assistants in charge of the work; but 
there appears to have been no definite responsibility 
attaching to each post, and this Colonel Yorke deplores, 
and he suggests that all important works should be under 
the direct superintendence of an engineer, who should be 
respunsible for all details, and should thoroughly inspect 
the work at frequent intervals, and not leave the opera- 
tion of moving heavy weights to the unskilled efforts of 
workmen, however trustworthy. 

At the same time, the chain of responsibility from the 
highest to the lowest should be clearly defined, and this 
we learn from the report is now being done in the engi- 
neering department of the Great Western Railway, and 
we hope that other companies, where such is needed, will 
follow suit. 














Ruopesta.—The present white population of Rhodesia 
is about 8000. Bulawayo has a male population of 2500. 





SoutH AFRICAN TELEGRAPHY.—The number of telegrams 
which passed over the Cape Government telegraphs last 
year was 2,229,663, comprising 51,236,368 words. The 
corresponding number of telegrams transmitted in 1895 
was 1,798,061, containing 36,193,978 words. There was, 
accordingly, an increase of 431,602 in the number of 
telegrams transmitted, and of 15,037,319 in the number of 
words forwarded. The Cape Government now owns 
6464? miles of line, and 16,326? miles of wire. 





Mistakinc Hanp Sienats.— At the Great Eastern 
Railway Company’s Cambridge Station a slight butt- 
collision occurred on the evening of May 20 between two 
passenger trains. It appears that it is the custom there 
with certain trains that they should be drawn out of a 
dock on to the main line, and then other vehicles are 
pushed on to them from the rear, and the train is thus 
made up and goes away. Occasionally, but rarely, the 
train which is brought out of the dock is backed on to the 
other vehicles, but in that case a hand signal is always 

ven by the signalman as well as by the station inspector. 

n the day in question no such signal was given, and the 
acting guard in charge of the dock train took the signals 
of the inspector towards the driver of the other coaches as 
meant for himself, although not confirmed by any signal 
from the signalman. The result was that both parts of 
the train set back towards one another, and the mistake 
was not seen until too late to avert a very slight collision. 
The only damage done was the bending of some buffer 
rods and five passengers complained of being shaken. 
Colonel Addison naturally lays the blame for the collision 
on the acting guard, who frankly admitted his mistake, 
and at the same time the inspecting officer expresses his 
opinion that where setting back operations are regularly 
carried out, fixed signals worked from the cabin should 
always be provided for them, so as to minimise the 
liability to mistake which so easily attaches itself to hand 
signalling. The report states that the station arrange- 
ments at Cambridge are by no means up to date, and 
that the complete reconstruction of the station is ex- 
tremely desirable. We also learn from the same source 


that the matter has been under consideration for some 
time, and no doubt this little accident will help to accele- 
rate the carrying out of improvements, 
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CONSTRUCTED BY 





since the temperature is sufficiently sustained under 
all circumstances, and premature ignition is prevented 
by the amount of mechanical movement to be accom- 
plished by the flame in travelling from the igniter to 
the main portion of the charge. 

The convenience, safety, and freedom from smell in 
having no lights which are supposed to burn constantly, 
but which frequently go out, either being blown out 
or stopped by dirt clogging up the fine holes necessary 
insuch lamps, will be readily understood and appre- 
ciated. The vaporiser is never red-hot or anything 
approaching it, being kept at a very moderate tem- 
perature, the igniter alone being so arranged that it 
approaches to a red heat. 

The whole engine is extremely simple, easily started, 
and requires practically no attention. Where access 
to valves may at times be necessary or advisable, 
metallic joints and convenient covers are arranged 
which can be quickly removed, so that every workin 
part of the engine can be taken out, examined, an 
replaced in a few minutes. As to the consumption of 
oil, the makers state that they have found the oil 
used per brake horse-power per hour to be less than 
d pint of common Russian petroleum under suitable 
conditions and load in the medium and larger sizes, the 
smaller ones using a little more. 

The engine can be arranged for use with any com- 
mercial petroleum of specific gravity from 0.795 and 
upwards with very trifling changes, and the same oil 
sused in the lamp at starting as that burned in the 
engine. 

Messrs. Ruston, Proctor, and Co. are prepared to 
manufacture these engines in any size up to 20 brake 
horse-power, and to supply similar engines to work 
with coal gas, 





NOTES FROM THE UNITED STATES. 
is PHILADELPHIA, August 18, 1897. 
— iron and steel makers report a moderate and 

= stantial growth in demand in nearly all markets. 
Manufacturers are accepting autumn orders on the 
basis of summer prices, 


In exceptional instances con- 





OIL ENGINE 


MESSRS. RUSTON, PROCTOR, AND CO., 





tracts have been made for deliveries of Bessemer pig 
and billets during the rest of the year at fixed prices, 


but in some cases the price remains open. Some mills 
in the Pittsburgh district are practically sold up to 
November. Some concerns decline to make engage- 
ments far ahead. Newspaper quotations for billets 
have advanced 50 cents, and quoting prices are advanc- 
ing because of the oversold condition of several of the 
larger plants. The market is perceptibly stronger, but 
the rushing demand is still in the distance. The 
sharp improvement in general business is encouraging, 
and will doubtless continue, for reasons well known. 
Pig iron output is about 165,000 tons a week. The coal 
strike has made some little impression and is growing 
in — Earnest efforts are made by some owners 
to adjust differences, but the miners turn a deaf ear, 
The causes of discontent are deeply seated and would 
not be removed by any mere acceptance of a higher 
rate of wages. Bar and sheet mills are busier, 
and plate and structural mills are now turning 
out large quantities of work. Steel rail orders are 
seldom heard of, though the mills are all busy on last 
spring’s orders. No plans have been made by the 
monied interests for the future. The stock markets 
are all active, and a general advance has been made in 
well-known securities. The larger volumes of general 
business has imparted a strong and healthy tone. The 
immense crops are being marketed at relatively good 
prices, and in time the retail lines of business and 
small manufacturers will feel the benefit. Large users 
of pig-iron bars and construction material have been 
quietly considering the advisability of entering into 
contracts this autumn for deliveries of needed material 
over the winter months. Certain large producers have 
been asked to name prices, but their unwillingness to 
do so so far in advance of a probable closing of negotia- 
tions, indicates two or three pleasing features of the 
situation. 








CANADIAN Paciric RaiLtway.—The directors propose to 
build 1000 freight cars at the company’s shops during the 
autumn. 





LIMITED, 





LINCOLN. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not very large, and only a limited amount 
of business was done, the influence of last week’s holidays 
having hardly disappeared. At the same time sellers 
were very firm in their quotations, and though there was 
not much doing ahead, it was satisfactory to learn that 
higher rates were asked for forward than for prompt 
delivery. An opinion prevailed that the demand is 
likely to be better and prices consequently higher in the 
early future, as Continental consumers wil have to make 
their autumn purchases almost directly. The general 
uotation for prompt f.o.b. delivery of No. 3 g.m.b. 
leveland pig iron was 40s. 9d., and both merchants and 
makers sold at that price, but several of the latter held 
out for rather more. Business was done at 41s. for 
September-October delivery of No. 3. No. 1 Cleve- 
land pig was 42s. 6d., No. 4 foundry 40s., y 
forge 39s. 6d. to 39s. 74d., and mottled and white 
each 39s. 3d.  Middles —_ warrants opened at 
40s. 8d., but eased later in the day and_ closed quiet 
at 40s. 64d. cash buyers. t coast hematite pi 
was in fairly good request, and asa rule 49s. was name 
for early delivery of Nos. 1, 2, and 3, which figure was 
paid. here were producers who asked rather more than 
the foregoing quotation. Middlesbrough hematite war- 
rants were steady at 48s. 6d. cash buyers. —— 
ore was firm, with freights stiff at 6s, ilbao- 
Middlesbrough rubio was fully 14s. ex-ship Tees for 
average quality. To-day prices for makers’ iron were 
unaltered. arrants moved about a little. Middles- 
brough warrants, after — at 40s. 54d., closed 40s. 6d. 
cash buyers. Middlesbrough hematite warrants fell to 
48s,, but rallied a little afterwards, and by the close were 
48s. 5d. cash buyers. The blastfurnacemen here have 
agreed not to send in their notices, as their representatives 
have to meet the employers next week to discuss the 
eight-hours question and other grievances. 


Manufactured Iron and Steel.—Some of the manufac- 
tured iron and steel works are only irregularly employed, 
as the difficulty in the engineering industry is now telling 
upon them. Some of the establishments, however, keep 
very busy, but new orders are very scarce, nobody being 
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inclined to give out work whilst the engineers’ strike con- 
tinues. Quotations change very little. Common iron bars 
are 51. 5s.; iron ship-plates, 5/. 2s. 6d.; and iron angles, 
steel ship-plates, and steel ship-angles all about 5/.—less 
the customary 25 per cent. discount for cash. Heavy 
sections of steel rails are nominally 4/. 10s. net at works. 


Coal and Coke.—Fuel on the whole is steady. Durham 
coal, especially bunker, is in better demand, and quota- 
tions have an ba tendency. There is, however, a 
large supply. Heavy deliveries of coke continue but they 
are chiefly on old contracts. Quotations are fully main- 
tained. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineering Dispute.—In Sheffield the end of the 
week is being anticipated with considerable interest both 
by the firms in the engineering trades who have given 
their men notige, and by the men themselves. It 1s ex- 
pected that altogether about 700 members of the Amalga- 
mated Society of Engineers will cease work, and of these 
about 350 are employed by one firm. In anticipation of 
the stopping of the engineers, notices have also been given 
to a large number of labourers, cranemen, engine tenters, 
and similar workmen, so that the total number of unem- 
ployed in the city on Saturday will be very large. The 
three firms who are the principal manufacturers of Besse- 
mer steel and railway material, and who employ between 
them about 100 engineers, have not up to the present 
taken any part in the dispute, and their men will con- 
tinue to work. But little change is reported from Leeds, 
though there appears to be a somewhat uneasy feeling on 
the part of themen. The latter professed to have learned 
of an agreement among the masters’ Federation to act to- 
gether only to August 27, each afterwards to be free to 
take an independent course. It has, however, been offi- 
cially stated by the Federation that no such agreement is 
in existence, and that the employers will continue to 
pursue a common policy until the termination of the 
dispute. 

Death of an Early Worker in Steel Castings.—There 
occurred at Sheffield on Tuesday the death of Mr. Jno. 
Mallaband at the age of 67. Mr. Mallaband came to 
Sheffield about 40 years ago to work as a moulder. At 
that time several firms in the city were losing large sums of 
money in their efforts to produce sound steel castings, 
believing that there was a great future for such material. 
After working for a few years Mr. Mallaband and a Mr. 
Forbes went into partnership in this business and lost all 
they had. Mr. Robert Hadfield, the founder of the Had- 
field Steel Foundry, Limited, was, however, induced to 
take up the trade and engaged Mr. Mallaband as manager. 
The latter was a thoroughly practical man, and largely 
owing to his exertions success attended the manufacture 
of these castings, and their production is to-day one of 
the principal industries of the city. Mr. Mallaband, who 
was a member of the Iron and Steel Institute, was from 
the formation of the Hadfield Company to his death, one 
of the directors. 


Tron and Steel.—Tron and steel manufacturers continue 
fairly well employed, most of them having orders on 
hand which will last for some months yet. Some manu- 
facturers of the highest quality of steels, however, are 
beginning to reduce their output. It is known that the 
deliveries now being made are chiefly for stock, and even 
if the engineering Toate does come to an early conclu- 
sion, these vers dh of the Sheffield industries are bound 
to feel the result later, for further orders will not come to 
hand till the stocks are used up. The file and heavy tool 
trades continue brisk. 

The Coal Trade.-—-The prolongation of the engineers’ 
strike is beginning to make its influence felt in the South 
Yorkshire coal trade, where, for a long time, the demand for 
fuel for manufacturing purposes has been exceptionally 
brisk. In some districts the complaint is that the call 
for small fuel is falling off, and that the sales of coke are 
less regular, owing to the effect of the dispute on the iron 
manufacture. All round, however, the demand continues 
still above the average of recent years, and prices remain 
firm. The export trade is well maintained for the season, 
but sales of house qualities continue at a very low ebb. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet 
in the pig-iron warrant market on Thursday forenoon, only 
about 10,000 tons changing hands. Prices were easier. 
In the afternoon about 15,000 tons of iron were dealt in, 
and prices suffered another fall of 4d. to 1d. per ton. 
The settlement prices at the close stood thus: Scotch 
iron, 44s. 6d. per ton; Cleveland, 40s. 74d. ; Cumberland 
and Middlesbrough hematite iron, respectively 47s. 14d. 
and 48s. 6d. per ton. On Friday forenoon about 15,000 
tons were sold, and Scotch and Cleveland iron both 
lost 4d. per ton. At the afternoon market, however, some 
20,000 tons were dealt in, and the price of Scotch iron ad- 
vanced 14d. per too. At the close of the market the 
settlement prices were 44s. 74d., 40s. 9d., 47s. 3d., and 
48s, 3d. per ton. Business was very idle on Monday fore- 
noon, and the tone was flat. About 10,000 tons were 
dealt in. Scotch iron declined in price 3d. per ton, and 
Cleveland 14d. per ton. Between 7000 and 10,000 tons 
were sold in the afternoon, when prices were a shade stiffer 
for Scotch iron, but flat for Cleveland. The settlement 
prices were 44s. 44d., 40s. 74d., 47s. 14d. and 48s. 3d. perton. 
At the forenoon session of the warrant market on Tuesday 
some 10,000 tons of iron changed hands. Prices. were 
hardened by a report of probable trouble with the Cleve- 
land blastfurnacemen. There was a slight rally in the 
More business was 


prices of Scotch and Cleveland iron. 





passing at the afternoon market, and prices were flat, 
Scotch declining 2d. and Cleveland 13d. per ton. At the 
close of the market the settlement prices were 44s. 44d., 
40s. 6d., 47s. and 48s. 10$d. per ton. At the forenoon 
meeting of the pig-iron market to-day some 15,000 tons 
were sold. Prices were flat, Scotch and Cleveland both 
declining 1d. per ton. About 12,000 tons changed hands in 
the afternoon, when Scotch iron recovered 4d. per ton, and 
the settlement quotations were 44s. 3d., 40s. 6d., 47s., and 
48s.6d. The following are the pricesruling for several No. 1 
special brands of makers’ iron: Clyde, 50s. 3d. per ton; 
Gartsherrie, Summerlee, and Calder, 51s.; Coltness, 
51s. 6d.—the foregoing all shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 50s.; Shotts (shipped at 
Leith), 52s.; Carron (shipped at Grangemouth), 51s. 6d. 
per ton. Here are the shipping returns for the past 
week: 5358 tons, as compared with 5800 tons in the 
corresponding week of last year. They included 365 tons 
for India, 360 tons for Australia, 528 tons for Germany, 
165 tons for Russia, 575 tons for Holland, 101 tons for Bel- 
gium, 400 tons for China and Japan, smaller quantities 
for other countries, and 2681 tons coastwise. The 
number of blast furnaces in active operation is now 79, 
against 77 at the same time last year. Owing to the 
prolongation of the dispute in the engineering trades 
the warrant market has been exhibiting a tendency to 
flag, and the effect is extending to the trade generally ; 


in fact, the warrant market has been very idle, though | 


prices have, on the whole, been well maintained. Makers, 
though still busy, are finding orders to be scarcer. The 
stock of pig iron in Messrs. Connal’s public warrant 


stores stood at 351,407 tons yesterday afternoon, as com- | 


pared with 352,026 tons yesterday week, thus showing a 
decrease amounting to 619 tons for the past week. 


Finished Iron and Steel.—The finished iron trade re- | 


mains fairly active, but the future looks much less cheerful 
than one would like to see it look. The same generally may 
be said of the Scotch steel works, which are in most cases 
busy. 


Sulphate of Ammonia.—The market for sulphate of | 


ammonia continues quiet and steady. The shipments for 
last week amounted to 2283 tons, thus bringing the total 
shipments for the year up to 91,127 tons, being an in- 
crease 0 
period of the preceding year. 

tlasgow Copper Market.—At the forenoon session of 
the copper market last Thursday, one lot was sold, and 
the price fell 5s. per ton. Other 25 tons were sold in the 
afternoon, and the quotations lost other 2s. 6d. per ton. 
On Friday forenoon no dealing was recorded, but the 
price rose 1s. 3d. per ton. 
blank, but the price rose 5s. 
the market were reported on Monday forenoon, but the 
price declined 3s. 9d. per ton. Dealing was still absent 
from the afternoon co per market, and the quotations 
remained unchanged. No dealings were reported yester- 
day forenoon, and the price was unchanged. One lot of 
copper was sold in the afternoon at 49/. per ton, and the 
close showed a loss of 1s. 8d. perton. There was nothing 
done at the forenoon session to-day, when the price fell 
1s. 3d. per ton. Business was still absent at the after- 
noon meeting, and the price was unchanged. 


Wages Dispute at Motherwell.—For some time past the 


r ton. No operations in 


enginemen, cranemen, and boilermen employed at_ the | 


Dalziel Steel and Iron Works, Motherwell, have been 


agitating to have an improvement in the conditions of | 


labour, and this terminated last Saturday afternoon by a 
demand for time-and-a-half wages for overtime, and 
double time for Sundays. At the same time they gave 
the necessary 14 days’ notice to quit work if the advance 
were not conceeded. 
the matter to arbitration, which the men agreed to. The 
arbiter mutually agreed upon is Dr. Spence Watson, 
Newcastle-on-Tyne. 


The Proposed New Bridge over the Cart.—The offer by | 


Messrs. Morrison and Mason to erect a new bridge 
over the Cart at Millbrae, Renfrewshire, at a cost of 
4523/. 12s. 6d., has been recommended for acceptance by 
sub-committees of the Glasgow Corporation and Upper 
Renfrewshire committee of the County Council. 


Shipbuilding Order for Dumbarton.—It is stated that 
Messrs. William Denny and Brothers, Leven Shipyard, 
Dumbarton, who i 
building of twin-screws and paddle steamers, have 
received an order to build a twin-screw steamer for the 
Irish Channel trade. The new steamer will be on the 
same lines as the Connemara, which was recently launched 
by the firm. 


Order for Two Gunboats.—The London and Glasgow 
Engineering and Shipbuilding Company have secured a 
contract from the British Government to build two twin- 
screw gunboats. They are intended for river service. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has been quiet, prin- 
cipally in consequence of a scarcity of tonnage ; inquiries 
for foreign shipment have at the same time fallen off. 
The best steam coal has made 10s. 6d. to 11s. per ton, 
while secondary qualities have brought 10s. to 10s. 5d. 


The demand for household coal is reviving. | 


er ton. 

Ko. 3 Rhondda large has made 10s. 9d. to 11s. per ton. 
Foundry coke has brought 17s. 6d. to 19s. 6d. per ton, 
while furnace ditto has made 15s. 6d. to 17s. 6d. per ton. 
As regards iron ore, the best rubio has made 13s. to 
13s, 3d. per ton. The manufactured iron and _ steel 
trades have shown a tolerable amount of Tr ; the de- 
mand has been princpally for steel rails, merchant iron, 
and small goods. 


The ‘‘ Earnest.”—The new 30-knot torpedo-boat de- 


f 14,549 tons over those for the corresponding 


The afternoon market was a! 


Messrs. Colville offered to submit | 


have acquired much fame for the | 


| stroyer Earnest, arrived at ge on Thursday from 
| Birkenhead where she was built by Messrs. Laird 
| Brothers. She is a sister vessel to the Quail, the Virago, 
| the Thrasher, and the Sparrowhawk just commissioned 
| for foreign service. Although she has completed all her 
| speed trials, and was able to reach Devonport under her 
| own steam, a good deal of work remains to be done upon 
| her before she will be ready for commissioning. 


The Swansea Valley.—The output of steel has fallen off, 
| Last week it was 1000 tons below the weekly average for 
| the previous three months. 


Great Western Railway.—The South Wales and Bristol 
| direct line, which is to start from the main line at a point 
|a little west of Wootton Bassett station and to join it 
| again at Patchway, will be 32 miles in length, and wil] 
| bring South Wales 22 miles nearer London, and Bristol 
| two miles closer. Not only will the journey be shortened 
| but the gradients will also be better. The ruling gradient 
| of the new line will be 1 in 300, against 1in 100on the present 
| line. The loop will be the means of developing traffic in 
| the districts through which it is to pass, and it will afford 
|an alternative route between London, Bristol, South 
| Wales, and the west of England, while it will also relieve 
| traffic over the present railway between Wooton and 
| Bristol. The contract has been let to Sir Weetman 
| Pearson and Co., London. 


| _ Newport.—Preparation for the erection of new works 
for Messrs. Lysaght on the eastern bank of the Usk are 
being pushed forward rapidly, there being some 80 men 
at work. 


Lianelily.—A meeting of the Llanelly Town Council 
| was held on Friday, when the surveyor presented a report 
|on the cost of reconstructing a sea embankment. The 
cost was estimated at 3817/. 16s. 1d., and the council 
decided that the work should be carried out. 


New Dry Dock for Swansea.—A new dry dock with 
which the trustees of the late Mr. Walker have decided 
to proceed at Swansea, is to be owned by a company 
which has just been registered with a capital of 75,000/. 
The dock is to be between 400 ft. and 500 ft. in length 
and 55 ft. in breadth, and it will accommodate the newest 
type of vessels. . 


Colliery Enterprise.—Through the enterprise of Mr, 
W. W. Jones, President of the Shipping Association, 
Cardiff, operations were begun a few months since in 
drifting for coal near the Barry Railway at Creigian 
Pentyreh. Six seams of coal have been won, their thick- 
ness ranging from 4 ft. 6 in. to 6 ft. 


Waterford and Milford.—At the half-yearly meeting of 
the Great Southern and Western Railway Company of 
Ireland, Mr. J. J. Pim, who presided, referred to the 
ig -ongpe development of Waterford and Milford traffic 
»y the company. He said Mr. Hanbury, the secretary 
to the Treasury, had accepted a tender of the Great 
Southern and Western Railway Company, and the Great 
Western Railway Company for the purchase of the 
Waterford, Dungarvan, and Lismore line. It was the 
| intention of both companies to develop traffic between 
the Great Western Railway and the South of Ireland vid 
Waterford and Milford. 


The “* Hannibal.”—Kvery etfort is being made to push 
forward the Hannibal at Pembroke. With this object 
men are being withdrawn almost daily from the Andro- 
meda. 


The Electric Light at Llandrindod.—The lighting of 
Llandrindod Wells by electricity is now an accomplished 
| fact, the works of the Electric Light and Power Com- 
| pany (of which Mr. E. Davies is chairman) having been 
ractically completed. The installation for house lighting 
nas been proceeding since Easter, and on Saturday the 
| whole of the street lamps, about 70 in number, were 
| lighted, experimentally, for the first time. The installation 
was perfectly successful. The system has been arranged 
| and carried out by Mr. Bertram Thomas, of Manchester, 
engineer in charge. 

Devonport Dockyard.—Large numbers of men are work- 
ing overtime in nearly every part of this dockyard, and 
although most of these men belong to the chief engineer's 
department, the chief constructor keeps the ship fitters 
employed until 9.45 p.m. daily, while the drillers and 
riveters employed on the Ocean are kept at work until 
sunset every evening. At Keyham the boilermakers, 
engine-fitters, coppersmiths, and the staff of the torpedo 
shop are working halt a day extra daily. The commis- 
sioned ships in port on which dockyard mechanics are 
working overtime are the cruisers Blake and Pelorus, be- 
longing to the Channel Squadron ; the line-of-battle ship 
Renown, and the torpedo-boat destroyers Quail and 
Sparrowhawk, all for the North American squadron ; the 
cruiser Phtaéon, and the destroyers Thrasher and Virago, 
for the Pacific squadron; and the destroyer Shark for 
| the China station. 


Llanelly.—The Welsh Tinplate and Metal Stamping 
Company, Limited, Llanelly, has been wound up volun- 
tarily, for the purpose of reconstruction. The company 
having extended its operations, and finding that enamelled 
goods are taking the place of tin-stamped goods, has 
acquired from Messrs. Nevill, Druce, and Co. larger pre- 
mises known as the Lead or Cambrian Works, Seaside, 
Llanelly, for the purpose of manufacturing enamelled 
ware. 

Port Talbot Railway and Docks.—The half-yearly meet- 
ing of the Port Talbot Railway and Docks Company, 
Limited, was held at Port Talbot on Thursday under the 
| presidency of Colonel Wright. The chairman, in moving 
_the adoption of the report and balance-sheet, said there 

was little to add to the report, except that the sidin 8 
were completed, so that the line was practically ready 
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ning on September 1 for goods and mineral 
a The omenlenn with the Great Western Rail- 
way were all settled, and that company had them in 
hand, but it was entirely dependent upon the Great Wes- 
tern when the Port Talbot Company would he able to 
bring passengers and minerals from the Garw Valley. 
The junction with the Rhondda and Swansea Bay Rail- 
way had been passed by the Board of Trade, and they 
could now run round to the tips on that side of the dock. 
With regard to passenger traffic they did not intend 
opening until they got t rough to Pontyrhil. 








MISCELLANEA. 

WE have received the new calendar of the Engineering 
Department of University College, Liverpool. The new 
session opens on October 4. 

The report of the Chesterfield and Midland Counties 
Institution of Engineers for the past year shows con- 
tinued prosperity, the numbers of all classes now aggre- 
gating a total of 353. 

The first-class torpedo-boat Injeneiro Hyatt, built for 
the Chilian Government by Messrs. Yarrow, which left 
Plymouth on April 25, arrived safely at Talcahuano, 
Chili, on June 28, all well. 


Ona recent run with the Behr monorail line at the 
Brussels Exhibition a speed of over 120 kilometres (75 
miles) per hour was attained at a difficult part of the line, 
where the curvature is very sharp. 

We have received from Mr. Carl Bertenburg, Gelsen- 
kirchen, a copy of a short directory which he has just 
issued, giving the names and addresses of the principal 
manufacturing engineers in Germany. The volume should 
prove useful to those having business connections in that 
portion of the Continent. 


The tratfic receipts for the week ending August 15 on 33 
of the principal lines of the United Kingdom amounted 
to 1,846,507/., which was earned on 19,0344 miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,811,231/., with 18,8793 miles open. 
There was thus an increase of 35,2767. in the receipts, 
and an increase of 154? in the mileage. 


In a recent issue of the Bulletin de la Société @ En- 
couragement, M. Grenet gives particulars of some experi- 
ments he has made on the coefficient of expansion of glass 
as affected by its chemical composition. He finds that 
boric acid, lead oxide, lime, manganese, and alumina all 
tend to diminish this coefficient added in small quantities, 
larger proportions having the opposite effect. 


A meeting of the leading ship-repairing firms on the 
River Thames took place on Wednesday last at the 
Cannon-street Hote], to consider the desirability of their 
joining the Federation of Employers. These repairing 
firms Sic conceded the demands of the men for nine 
hours’ pay for eight hours’ work, but if they join the 
federation it will involve their re-adopting a nine-hours 
working day. 

The sand-blast has been successfully used for removing 
old paint from a metal viaduct in New York. The 
cleaning was effected at the rate of about 2 square feet 
per minute, the surface being left in excellent condition 
for a new coat of paint. The same method was also used 
in the Brooklyn Arsenal for cleaning the hull of a ship. 
Tn this case the rate of working was about 11 square feet 
in 25 minutes. 

Mr. A. P. Trotter some little time back drew attention 
to the serious disturbance which the adoption of electric 
tramcars at Cape Town has occasioned in the working 
of the submarine cable connecting the colony with the 
mother country. The average distance between the first 
mile of the cable and the tramline is fully 900 yards, but 
nevertheless the syphon recorder ‘‘kicked” violently 
when the regular service of cars was inaugurated. 


Speaking at a meeting of the British Association at 
Toronto, Mr. G. N. Stewart gave some interesting par- 
ticulars as to the work done by the heart. It appears 
that in the case of dogs of average size the heart beats 
about 1.01 times per second, and pumps in this period 
41.66 cubic centimetres of blood per beat. Unfortunately, 
the pressure under which this quantity of fluid is deli- 
vered is not stated, so it is impossible to determine the 
rate of work of the organ in question. 


_ The new Dum-Dum bullet, which is now being tried 
in active service on the Indian frontier, has often been 
represented as an imitation of that invented by General 
Tweedie. This view, it appears, is erroneous, the 
Tweedie bullet having a solid base as well as a soft nose, 
whilst the Dum-Dum bullet has not a solid base, as it 
was found that bullets so constructed caused excessive 
wear in the barrels. With the Dum-Dum bullet the base is 
not only not solid, but is reduced in diameter, with the 
result that the life of a Lee-Enfield rifle is fully 10,000 


rounds. 


_The annual report of the Victorian Railway Commis- 
sioner, Mr. Mathieson, states that the gross revenue for 
the financial year ended June was 2,615,000/. The work- 
ing expenses amounted to 1,563,000/. After allowing 
interest on loan capital, the deficit amounted to 375,000/., 
showing an improvement compared with the previous 
year of 208,000/. The receipts from ngers and goods 
had both increased. Considering the drought and the 
failure of the harvest and other adverse conditions, the 
result was very satisfactory. With normal seasons the 
future of the railways was assured. 


The British Aluminium Company, Limited, inform us 
that Messrs. Holzapfel’s Compositions Company, Limited, 








of Quayside, Newcastle-on-Tyne, have, after a long series 
of experiments, produced what they term their “ Lago- 
line” paints for application in connection with aluminium. 
These paints are quick drying, anti-corrosive, and dry 
with a gloss, and after very careful experiments it is found 
that they will stand well on, and thoroughly protect, alu- 
minium. The company further state that aluminium 
plates which have been coated with ‘‘ Lagoline” and ex- 
posed to the air for ever 12 months are quite fresh, and 
show not the slightest sign of deterioration. 


There are rumours of operations being resumed on the 
Hudson River Tunnel, work on which was abandoned in 
1892. The original plans were for a structure 5400 ft. 
long, and of this 3916 ft. have been finished. The work 
remaining to be done can, it is thought, be accomplished 
for about 200,0007. Work was originally commenced on 
the tunnel in 1874, and up to the present some 800,000/. 
have been expended and many lives lost. The most serious 
accident, involving 21 deaths, occurred in 1881, when the 
heading blew up, and allowed water to enter the work- 
ings, the failure of an air lock preventing the escape of 
the workmen. 


Owing to the difficulty experienced in filling the places 
of the men on strike by non-unionist hands, in consequence 
of their having to ‘‘run the gauntlet ” of the pickets when 
going to and fro from their work, Messrs. Yarrow and Co. 
1ave chartered the Royal Mail steamer Southampton, 
which vessel is now moored opposite their yard at Poplar. 
She has lately been taken off the passenger service between 
Southampton and the Channel Islands, and is well fitted 
up for the accommodation of 150 passengers, and upon 
this vessel the new hands will be comfortably quartered 
and free from the annoyance of the pickets. It appears 
there are plenty of non-unionist men only too willing to 
secure employment, provided they can have the protec- 
tion they are justified in expecting. 

We have more than once called attention to the re- 
markable solution of cellulose which was discovered some 
four years back by Messrs. Cross and Bevan. From this 
solution pure cellulose finally separates out in an ex- 
tremely hard and dense form, which has been named 
viscoid. The material thus obtained is non-inflammable 
and does not change colour, and, unlike vulcanite, is quite 
unaffected by heat or oil. Tool handles made of this 
material are now being placed on the market by the 
British Viscoid Company, Limited, 35, Seething-lane, 
E.C. The samples sent us for inspection are jet black in 
colour and have a smooth polished surface. Being amor- 
phous, there is no tendency for the material to split. 
Another purpose for which this new material seems excel- 
lently adapted is an electric insulator, its properties in 
this regard being about the same as those of vulcanised 
fibre. Though discovered in this country the practical 
adaptations of the material have, we understand, been 
mainly worked out in America. 


Messrs. H. Pooley and Son, Limited, recently com- 
pleted at their Liverpool works one of the largest railway 
weighbridges ever made. Its length is 75 ft., and its 
capacity 75 tons. The weighbridge is of the self-contained 
type, that is to say, the underneath working parts are in- 
closed within a box formed of cast-iron girders, which, 
owing to the remarkable length of the weighbridge, re- 
quired special consideration in design in order that the 
parts might be preserved in continuously true relation the 
one to the other. The platform is of chequered iron in 
sections, planed at the joints and secured by butt strips. 
The girders are of steel, and are vertebrated in 
an entirely novel manner, with a view to neutralise 
the mischievous effects of vibration upon the lever 
knife ges. The underlevers are arranged on the 
‘‘duplex” system, a type which was very success- 
fully introduced for use in long weighbridges by Mr. 
H. Pooley, M. Inst. M.E., &c., late senior partner in 
the firm. Weight is indicated automatically, the indicator 
employed being on Pooley’s well-known patent hydro- 
static system. Itis perhaps well to note here that the 
weighbridge, the subject of the foregoing brief descrip- 
tion, wasthe very last which was built in a works famous 
for having been the birthplace of the railway weighbridge 
of the world. Messrs. H. Pooley and Son, Limited, 
feeling their old works altogether inadequate and too 
circumscribed for their business, have removed to new 
works in Staffordshire which possess greatly increased 
manufacturing facilities, as well as every convenience for 
the direct despatch of goods by railway and canal. 


According to the returns published of the Baltic Canal 
traffic during the first two years that the canal has been 
opened, the Government estimates are far from being 
realised. In the first year 16,834 vessels of 1,505,983 tons 
register passed through the canal, and in the second year 
22,081 vessels of 2,036,861 tons register. The official 
statisticians expected a yearly traffic of 18,000 ships of 
5,500,000 tons, and receipts amounting to over 4,000,000 
marks. It will be seen, therefore, that while the antici- 
pated number of vessels was almost reached in the first, 
and was actually passed in the second year, the tonnage 
fell considerably behind the estimates. Still more so the 
receipts, which for the first year amounted to only 897,451 
marks, and last year to 1,086,432 marks. The cause for the 
non-realisation of the anticipated trafficreturnsis said to be 
that, contrary to expectation, sailing vessels have taken 
to the canal, while the steamers which use it are relatively 
few in number. Steamer traffic is the more profitable, as 
will be seen from the statistics in 1895-6, when, in spite 
of their being considerably less numerous, the dues on 
steamers amounted to 680,825 marks, and those on sailing 
vessels to 216,626 marks, while in 1896-7 the correspond- 
ing amounts were 816,645 marks and 269,787 marks. An 
explanation of the comparative insignificance of the 
steamer traffic has not been given. Not long ago it was 
reported that the canal administration had decided to 





widen and deepen the waterway, and although this was 
officially senuaas and the démenti was supplemented by a 
statement to the effect that such a step would be unneces- 
sary, it may be supposed that the working of the canal 
does not give every satisfaction. 


The capacity of the different qualities of steel for 
withstanding fatigue is well shown by the results of en- 
durance tests, made at Watertown Arsenal with rapidly 
rotating loaded spindles of steel containing different per- 
centages of carbon. The number of revolutions each 
variety of steel stood before failure were as follows: 


Per Cent. Carbon 


Steel. Revolutions. 
0.24 Annealed... 229,300 
0.24 Oil tempered 348,000 
0.46 Annealed... 976,600 
0.46 Oil tempered 1,657,500 
0.55 Annealed... 3,689, 600 
0.55 Oil tempered 4,223,600 


The great influence of tempering in increasing the 
endurance of the metal is well shown in the above 
figures, and is fully confirmed by experience with 
steel springs. A spring made of untempered steel 
has identically the same stiffness as one of tempered 
metal, its coefficient of elasticity being the same, but it has 
very much greater endurance. Similarly high carbon 
steels have more endurance than softer metals, though 
the latter, from their plasticity, take extreme punishment 
better. The latter quality is, however, seldom called 
into requisition once the material has left the workshop, 
whilst the ability to withstand fatigue is of much im- 
portance in such objects as rails, car axles, steam hammer 
rods,, &c. In all these cases experience has proved that 
a fairly hard steel gives the best results in practice. 
Some recent American rail specifications call for the use 
of a metal containing between 0.65 and 0.70 parts of 
carbon per hundred. 


In a paper recently published in the Annales des Mines» 
M. Rateau describes a new form of apparatus which he 
has devised for determining the dryness of steam, and 
which he considers is more satisfactory in working than 
the throttling calorimeter. In its essential features the 
instrument consists of an apparatus which draws off a 
sample of steam from any suitable portion. This sample 
is then divided into two parts, one of which is super- 
heated by means of a gas burner, and the amount 
of superheat determined by means of a thermometer. 
This superheated steam then passes on to a mixing 
chamber, where it mingles with the other portion of 
the steam, so as to give a slight superheat to the 
whole. The amount of this is read off on a thermometer. 
A constant flow of steam is maintained through the ap- 
paratus in two parts. The proportion of steam which 
passes through the superheater is settled by the relative 
sizes of the two branches of the apparatus, and once 
determined remains constant for any particular instru- 
ment. Knowing this, and the readings of the two ther- 
mometers aforementioned the dryness fraction of the 
steam can be determined. Thus let @ and @ be the two 
amounts of superheat, and L the latent heat of evapora- 
tion of water at the working pressure, then ¢ the propor- 








tion of original sample superheaters, the proportion of 
water present in the original sample is given by the 
equation : 
= Kk 0, — 0 
x = 0.48 (G pL 
reduces to « = 0.48 (“37 *\, 
4 


In the above 0.48 represents the specific heat of steam. 
The special advantage of the method lies in the fact that 
by varying k the sensitiveness of the instrument can be 
adjusted to meet any particular case. 


) which, when k = 2, 


A laundry, engineering, and horseless carriage exhibition 
was opened last Monday at the Agricultural Hall, Isling- 
ton, but in spite of the appearance of a few motor vans 
and similar vehicles, it contained but little of much engi- 
neering interest. The connection between laundry work 
and motor cars is not specially obvious at first sight, but 
a little consideration shows the admixture of the two 
classes to be highly appropriate, in view of the extensive 
washing of dirty hnen which may shortly be expected in 
connection with them. The motor vehicles shown included 
three of those electric cabs which have so recently made 
their appearance on the streets of the metropolis, and which 
were fully described in our last issue. Other vans were 
exhibited by the Daimler Motor Company, which made 
use of the old Otto type engine for generating the neces- 
sary power, gasoline being the fuel employed. On their 
stand was a goods delivery van, which has been at work 
for some time in the London streets, and is stated to 
have given satisfaction. Perhaps the principal difficulty 
in the rapid progress of the motor car hes in the fact that 
there are no master patents in existence, and consequently 
each firm is afraid of spending money in working out 
the hundred-and-one more patentable details, so essen- 
tial to success, for fear that the fruits of their labours 
may be reaped by competitors who may enter into the 
fruits of their labours. Amongst the laundry section of 
the exhibition we noted a small water softening plant, 
shown by Messrs. Doulton, of Lambeth, of their well- 
known pattern, in which suitable proportions of lime 
water, and the hard water are allowed to flow through 
carefully adjusted orifices into a mixing chamber, the 
calcium carbonate precipitated being afterwards filtered 
out. Drying plant was shown by the Blackman Ventilat- 
ing Company, of 63, Fore-street, E.C., and centrifugal 
driers by 7 oe Watson, Laidlaw, and Co., of 98, 
Dundas-street, Glasgow, whilst Mr. E. 8. Hindley, of 





Bourton, Dorset, showed a number of small steam 
engines, 
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THERE is no division or department of the 
national service—not even the income tax admini- 
stration—that has been more liberally abused than 
‘* Woolwich ;” by which term we of course include 
the whole manufacture of ordnance and ordnance 
stores. If all the accusations brought against 
“Woolwich” during the last 20 or 30 years were 
collected together they would form an indictment 
unparalleled in the history of governments. When 
the Admiralty could not, on an insufficient vote, 
supply ships fast enough for the needs of the 
country, it was ‘‘ Woolwich ” that was behind with 
guns ; when we had muzzle - loaders whilst other 
countries had breechloaders, it was the fault of 
‘* Woolwich ” ; when cordite was found to be more 
difficult to store than old-fashioned gunpowder, it 
was ‘‘ Woolwich” that did it; when guns burst 
it is ‘*‘ Woolwich ;” when they miss-fire, it is 
‘¢ Woolwich ;” when ammunition gets mixed, it is 
‘¢ Woolwich ;” when there is delay in supplying 
munitions of our little wars, it is ‘* Woolwich.” 
‘¢ Woolwich ” is ignorant, dilatory, costly, and un- 
truthful ; it steals inventions—it even robs its own 
servants—it obstructs the inventor, its ways are 
obsolete, and its customs foul. 

So say the critics of this outspoken country, 
where the freedom to grumble is our most cherished 
privilege, and one that can be indulged in with a 
charming freedom from the trammels of the law of 
libel when a Government department is concerned. 
How far the indictment is true in the main we will 
not pretend to say ; but certainly there have been 
countless efforts on the part of the administration 
to reform ‘* Woolwich ” during the last few decades. 
The episode in which the present Lord Armstrong 
played so important a part is not forgotten, and 
since then our heaven-born legislators at West- 
minster have nearly always had their fingers in the 
‘* Woolwich” pie, and have sometimes got them 
burnt in consequence. About 10 years or so ago— 
we commented on the circumstance at the time— 
a notable effort was made at radical reform by the 
appointment of a civilian as a Director-General of 
Ordnance Factories, the Government of the day 
showing considerable astuteness in giving those who 
might be opposed to sucha step little time to agitate 
until it was too late. But though checkmated at 
the time, the opponents to civil control have pru- 
dently kept their powder dry and their weapons 
bright ; having kept up a pretty constant skirmish- 
ing in the shape of letters to the papers and 
editorials in journals devoted to service interests. 
Now, therefore, that a further step in the same 
direction is announced, they are commendably ready 
to take the field in defence of time-honoured privi- 
leges. 

‘The further step to which we have just referred 
is due to the retirement of Mr. Rigby, the late super- 
intendent at the Small Arms Factory at Enfield. 
As our readers are aware, a new official, who will 
bear the title of Deputy-Director-General of the 
Ordnance Factories, will be appointed. He is to 
receive asalary of 15001. a year, with residence, and 
will havea retiring pension. His primary duty will 


0| be to take charge of the Enfield Factory, but he 


will assist the Director-General, Sir William Ander- 
son, in his duties at Woolwich. The person selected 
can hardly be a military or naval man, for itis laid 
down that he must have had control, or assisted in 
the control of a factory employing a considerable 
number of hands, and must be conversant with the 
rates of pay of piecework. This is clinching the 
nail of civil control, for if the new Deputy-Director, 
who is not to be above 40 or 45 years of age, prove 
not incompetent, he can hardly fail to succeed to 
the directorship in full when his chief retires. 
The step has naturally caused no little stir in 
military circles, where the headship of Woolwich 
was so long looked upon as one of the chief rewards 








of meritorious services in the army, and a very 
trenchant correspondence has been carried on 
during the last week or so in the Times. The 
writers of the letters possess so much of the chief 
military virtues of courage in their outspokenness 
—unless, indeed, they verge on the great military 
vice of recklessness—that we may doubtless con- 
clude they are soldiers of Her Majesty. The fact 
that they do not sign their names does not reflect 
on this view, for there are official regulations which 
may prevent them appearing in print over their 
proper signatures. At any rate, the Times accords 
them the dignity of that large print which it only 
assigns to persons of dignity and importance. The 
chief of these letter writers are ‘‘ Administrator,” 
‘* Custos,” and ‘‘Inquirer,” who chime together 
like a well-rung peal. The former refers 
to a previous missive contributed by ‘In- 
quirer,” in which the latter is said to point out 
that ‘‘ it now stands recorded in the proceedings of 
the House of Commons that one ‘high official’ of 
the Ordnance Department permitted himself to hold 
a considerable pecuniary interest in a private firm 
which supplied the Arsenal, and that another 
official freely communicated to foreign experts in- 
formation hitherto treated as secret.” We are 
at one with ‘‘ Inquirer” and ‘‘ Administrator” if 
they wish to express indignation at the practice of 
supplying to the representatives of foreign Govern- 
ments information on technical subjects which is 
consistently denied to British subjects. This is a 
matter upon which a strong opinion has before now 
been expressed in these columns ; not that we find 
fault so much with information being given to the 
foreigner—for there is little, if anything, that can 
be kept really secret—but rather that the motive 
for keeping the taxpayer ignorant is that criticism 
may be avoided. However much we may be in 
accordance with the Times letter writers, so far, 
we cannot approve of the manner in which they 
have endeavoured to establish their case, which 
appears to us extremely disingenuous, ‘‘Inquirer” 
asks, ‘‘ Has a person, who is naturally interested in 
a private manufacturing firm, full access to the 
minutest detail of manufacture in the ordnance 
factories, and does that private manufacturing firm 
supply war material to various Governments?” 
This is the question put by ‘‘ Inquirer” himself. 
We have quoted the sentence in full, and there are 
no quotation marks in the original; but taking 
advantage of a previous reference to the House of 
Commons, ‘‘Administrator” lays on ‘‘ Inquirer” 
the onus of stating that the fact (if fact it be) ‘‘now 
stands recorded in the proceedings of the House of 
Commons.” Such tactics as these are not calcu- 
lated to impress the average citizen more strongly 
with a sense of delicate feeling of honour possessed 
by military officers, which is, and justly is, the 
chief claim of that class to hold high official appoint- 
ments of the nature under consideration. 

Of course the circumstances to which ‘‘ Inquirer” 
and ‘‘ Administrator” refer are well within the 
recollection of all who take interest in these matters, 
but as the writers of the letters do not allude to 
the officials by name we need not go further in the 
matter, beyond saying that the ‘‘high official,” 
when attacked, made a reply which was quite satis- 
factory to his Parliamentary chief, and that the 
quarter to attack on the question of information 
given to foreigners on high explosive shells was the 
department of State and not ‘‘ Woolwich.” 

The most valuable contribution to the present 
discussion, however, takes the form of a very able 
article in a service paper. The Broad Arrow of 
the 21st inst. has a leader which has the suggestive 
title of ‘‘15001. a Year and Free Quarters.” The 
title is valuable, because it gives us an exact mea- 
sure of the way in which the service looks on the 
incident. It is not that a berth in a public depart- 
ment has to be filled in order that work necessary 
to the defence of the country may be carried on ; 
it is just that there is 15001. a year and a house to 
be scrambled for, and the Broad Arrow would 

refer the scramble to be confined to its own clients. 
n order, however, that there may be no mistake 
on this point, the writer of the article puts the 
matter in unquestionable language. ‘‘ We would 
protest,” our military contemporary says, ‘‘ in 
the strongest terms against the withdrawal from 
the Army of its right to the well-paid appoint- 
ments connected with the ordnance factories. . . 
Six appointments of 9501. a year with a house— 
appointments worth 11001. a year—go by the 
board. This is not fair.to the service at a time 
when the class of officers is admittedly poorer 
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than of yore; when excellent soldiers have to 
abandon the profession because, as married men, 
they cannot afford to stay in it, and when the 
higher combatant positions are being reduced both 
in number and value. The emoluments of a 
district commander are not sufficient to cover 
current expenses, and in the regimental ranks no 
one can manage on his pay. The factory superin- 
tendentships were, however, positions in which 
officers could live comfortably without the posses- 
sion of private means, and it should have been 
obvious to the Secretary of State for War that to 
deprive the service of these good billets was neither 
wise nor just.” 

Here we have the true inwardness of the whole 
controversey, the country at large should be de- 
voutly thankful to the Broad Arrow for its out- 
spokenness. Whether naval or military candidates 
for ‘well-paid appointments” — who cannot 
‘manage on their pay ”—and officers, ‘‘ without 
the possession of private means,” in search of 
‘* good billets,” will share in this feeling of gratitude 
we are not quite certain. 

The Broad Arrow and the letter writers in the 
Times make a strong attack on the Administration 
at Woolwich. We are not concerned to meet this 
or any assault on a particular individual, or group 
of individuals, unless the instance affects wider 
issues and questions affecting the public welfare. 
Sir William Anderson is doubtless quite well able 
to take care of himself, but in attacking him the 
military party seek to establish the principle that 
no civilian should hold a directing position in any 
naval or military establishment. Now in putting 
our views forward on this matter we will borrow a 
sentiment from the Broad Arrow, to whom we 
already owe so much. It appears that this journal 
has a serious difference with its service contem- 
porary, the Army and Navy Gazelte, on the 
appointment of the Adjutant -General—it is a 
very pretty family quarrel with which happily 
we have nothing to do — and the latter journal, 
so we gather, has accused the former of a 
‘*criminal wrong,” or words to that effect, in not 
supporting the candidature of ‘‘an officer of the 
Blood Royal.” Commenting on this, the Broad 
Arrow says its ‘crime (in which it takes a proper 
pride) consists in placing the interests of the 
country above those of clique,” and further con- 
tends that ‘‘the best man, irrespective alike of 
Court and of mob, must be selected to fill the 
important post of”—the Broad Arrow says ‘‘ Ad- 
jutant-General,” but we will venture to para- 
phrase the sentence by substituting the expression, 
** Deputy-Director-General of the Ordnance Fac- 
tories ;” and we trust that by this substitution we 
do not destroy the elevated character of the senti- 
ments so nobly expressed by our military contem- 
porary. If this were allowed, the question would 
remain, Who is the ‘‘ best man,” irrespective alike 
of Court or camp? The military party say he 
must be a soldier ; our opinion is he might bea 
soldier, but is not likely to be one. We hold 
that to manage a large manufacturing concern, 
involving operations of a_ strictly mechanical 
nature a man should be a trained engineer, and 
trained, moreover, in the branch of mechanics in 
which he is to exercise his functions. This train- 
ing must be of a practical nature. If a man is to 
direct the making of guns he must have seen and 
assisted in the making of guns or other cognate 
operations. The using of guns either on trial or in 
actual warfare, gives no knowledge of how they are 
to be produced to the best advantage, and no amount 
of book study will afford the information. The naval 
and military officer is the best judge of what a gun 
should do afloat or in field, but he does not know 
how to produce the result. To manage a large 
factory, moreover, involves many duties which mili- 
tary officers not only have no opportunity of 
learning, but which the whole course of their 
education and training ir life unfits them from 
acquiring. The War Office, in inviting candidature 
for the new post, rightly lay much stress on a know- 
ledge of rates of pay of piecework, &e. That is a 
matter of a very intricate character, which the 
average military officer is never likely to acquire, 
but which is at the root of administrative efficiency, 
at any rate from the taxpayers’ point of view. 
Again, in the handling of large bodies of workmen 
the naval and military officer is at a manifest dis- 
advantage. He is trained to demand a rigid ae 
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cision, undeviating observance of a strict code of | he is at all likely to get. 


nate. These things are virtues in drill, but they 
are absolutely fatal to high efficiency in manufac- 
turing operations. It is unnecessary to labour this 
point. To those who are acquainted with manu- 
facturing operations it needs no insistence, whilst 
our dockyards and arsenals are object-lessons of 
only too melancholy a nature. 

As against the view, instances are brought for- 
ward in which naval and military officers are em- 
ployed, having been withdrawn from the services 
for that purpose. ‘‘ Custos,” in his letter to the 
Times of Wednesday last, takes exactly the opposite 
view to that which we have put forward. Heis un- 
doubtedly a high military authority, as the Times 
gives him big print ; no doubt of more experience 
in placing a batallion in the field than on making 
the weapons with which it would be provided. He 
says ‘‘it is nearly, if not quite, impossible to point 
to «ny firm engaged upon a great scale in the pro- 
duction of warlike stores which is not managed by 
soldiers or sailors. The great Elswick business 
was made by them and is run by them. Look at 
Vicker’s, Brown’s, Cammell’s, or the Maxim- 
Nordenfelt Company.” ‘‘Custos” is wrong in 
his general proposition, but we will confine 
ourselves to the instances he gives. Lord 
Armstrong, the founder of the great northern 
arsenal, was not a soldier or a sailor, but a 
solicitor, who became an engineer, and remains 
one to the present day. Most of his colleagues who 
assisted him so materially to build up the gigantic 
business were civilians. Sir Andrew Noble stands 
out as a notable exception, and he has colleagues 
both of the Army and Navy. But Sir Andrew 
Noble is a soldier who has become an engineering 
administrator, and that he was a soldier originally 
is no more anargument in favour of putting another 
soldier in his place, than the fact of Lord Armstrong 
having been first a lawyer is to be accepted as evi- 
dence that men of that cloth should be put in like 
positions. Sir Andrew Noble served many years 
at Elswick before he reached the high position he 
now so ably adorns, and it was his training in the 
works rather than his training in the Army—which 
he left comparatively early in life—which enabled 
him to use his exceptional natural abilities to so 
much purpose. 

The other instances mentioned by ‘‘ Custos”’ we 
may deal with briefly. We have yet to learn that 
Sir John Brown, J. D. Ellis, Alexander Wilson 
and Hiram Maxim ever served in either Army or 
Navy. In regard to the Maxim-Nordenfelt firm, 
‘*Custos” is unfortunate in his selection. We 
would avoid personal reference as far as possible, 
but those acquainted with the history of this com- 
pany know how fatal an indictment might be 
brought against military control from the history of 
the Erith venture. The increasing importance of 
the works has been due to brilliant administrative 
abilities and mechanical genius, which are certainly 
not the result of military training, and we venture 
to say would have been an impossible production 
from such an education. 

There are, it is true, many ex-naval or military 
officers employed by our large private firms en- 
gaged in the production of warlike material. 
They perform a highly necessary function for 
the private firm, but not one required for the 
Government factories, which have, or should have, 
the whole resources of the Navy and Army 
to advise or direct it. We repeat the function of 
the military branch is to say what it wants, and the 
function of the manufacturing branch is to produce 
the thing wanted. The ex-ofticers employed by 
private firms have their counterparts in officers on 
service in the national arsenals. There are other 
functions naval and military officers perform for 
private firms. They make things agreeable for the 
ofticers, both British and foreign—chiefly the latter 
—who are virtually the customers of the firm. An 
ofticer will treat with another officer on far more 


advantageous terms than a non-service man would 
do. 


Of course, we do not mean to say that any 
undue influence is used—those who are our readers 


and know how highly we think of naval and military 
ofticers will acquit us of that—but the freemasonry 


of the craft must always bear its part in transactions 


of this nature, and it is well it should do so. 


In conclusion, we only wish to say of the military 


officer, as we have often said of the naval ofticer 


beforetime, that he is very far from overpaid, and 


deserves of his country all the ‘‘ good billets” that 


What we would protest 


rules, and the consequent sinking of all indi-| against is the just rewards of meritorious officers 


vidualityand initiative on the part of every subordi-| being prostituted by putting them in berths they 


are not fitted to hold, and thus inflicting an enor. 
mous loss on the country by the inefficiency pro. 
duced in the management of our vast public 
arsenals and dockyards. 





FEDERATIONS OF EMPLOYERS. 

For the first time in the history of the engi- 
neering trade in this country we see a general 
federation of employers which is a_ reality, 
Hitherto such combinations have always fallen to 
pieces as soon as they have been subjected to 
strain, showing that many, if not most, of the 
members had only joined to gain the advantages 
offered without any intention of paying the price 
required. This time, however, the case is en- 
tirely different. Not only has the federation 
held together under circumstances of difficulty, 
but it has actually received accessions on a 
very large scale during the struggle. Numbers of 
neutrals have ranged themselves on the side of the 
combatants, and have thrown themselves into the 
fray after having resisted overtures to join forces 
when the outbreak of hostilities was yet uncertain, 
To take an historical parallel, we are reminded of the 
scene which occurred when the Spanish Armada 
sailed up the Channel with the English fleet skirmish- 
ing alongside of it. All along the south coast hun- 
dreds of men went out in small boats to volunteer 
at the last moment for service on the war vessels. 
The sight of the enemy almost at the door con- 
vinced the laggards and the unbelieving that a most 
formidable attack was being made upon them, and 
brought home to then what they ought to have 
realised before, that it could only be met by a 
united front. Hence there was a rush from the 
temporarily safe shore to the risks of a desperate 
and uncertain conflict. In the same way we now 
see manufacturers laying expensive plants idle and 
refusing remunerative contracts to enter a struggle 
which they might view from a safe vantage ground. 

This attitude of a great manufacturing com- 
munity appears to us to be the most convincing 
proof which could be adduced of the pressing reality 
of foreign competition. We are told, however, 
that foreign competition is only a bogey put for- 
ward to distract attention, and that the real object 
is ‘*to smash the union.” No doubt many people 
would be glad to do this, but the same feeling has 
existed for thirty or forty years, and has never led 
to such combined action. Years ago the union 
excited much deeper feelings of resentment than it 
doesnow. Themanufacturing engineer had then more 
of the feelingsofa medieval baron, and felt personally 
humiliated when his workpeople dictated terms to 
him. ‘Time has greatly changed this, and we have 
now grown so used to trade unions that we regard 
them as part of the general order of things. For 
any one to head a movement for ‘‘ smashing ” them, 
on account of the inconvenience they occasion, 
would be as hopeless a task as to preach a new 
crusade for the capture of the Holy Sepulchre. It 
would be easy enough to elicit thousands of opinions 
in favour of the movement, but not a single man 
would stir a finger in the enterprise. 

It is not hostility to the unions that holds the fede- 
ration together. Hatred is, no doubt, a very potent 
motive of action, but it influences individuals rather 
than communities. We have all heard of the man 
who sat up all night to hate his brother-in-law, but 
probably he watched by himself while the rest of 
the family went to bed. There was no lack of 
hatred against the Spaniard in Elizabeth’s time, but 
it only led to action when rich galleons were to be 
plundered; the preparations for meeting the 
Armada were disgracefully inadequate, and it was 
not until it was in the Channel that strenuous 
action was taken. Dislike, even religious dislike, 
rapidly evaporates when it has to be paid for 
day after day and week after week. It may 
respond very liberally to a single collection at 
the termination of a tempestuous sermon, but it 
quickly fades under a system of “daily offerings.” 
As an explanation of the marvellous movement 
which has taken place, and is still in progress, 
among manufacturing engineers, ill-feeling against 
the unions is totally inadequate. 

The two great cementing agents for bodies of 
men having individual interests are discipline and 
danger. The former takes time to act, and can 
only be rendered effectual by years of careful effort. 
We see in the case of trade unions how powerful it 
can be made, for desertions are extremely rare, 
although obedience always involves suffering, and 




















is not always successful in attaining the end de- 
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sired. This, however, is only true in the older 
unions; the new ones often die away as fast as 
they arise, because the members have not learned 
the lesson of mutual loyalty and confidence which 
is the result of experience. Certainly one cannot 
account for the way in which employers are now 
crowding tv each other’s support by ascribing it to 
discipline, for that is the very quality of which 
they have shown themselves most deficient in pre- 
vious labour struggles, and which they have not yet 
had time to cultivate. The more a man has been 
accustomed to act upon his own initiative the less 
readily does he attain to habits of discipline. There 
is only one explanation of their conduct, and that 
is they feel that they are in imminent peril, and 
that safety can only be obtained by united action at 
any cost. Nothing will induce a body of capita- 
lists to fling away ready money profits (for engineers 
are making good profits now), except the certainty 
that to retain them involves most serious disaster. 
It is against the entire trend of their training to 
forego certain and immediate gains to insure 
against a problematical risk. The danger must be 
real and actual when they cast anchor on a flood 
tide, and deliberately take the chance of finding 
themselves aground. Such a thing has been done 
before by individuals, but for the great firms in a 
trade to do so in company is unknown in engineering 
in this country. A sight of this kind is not to be ac- 
counted for by paltry reasons, such as pique and 
spite against workmen’s organisations. It can only 
be explained by the dread that labour, already the pre- 
dominant partner, is about to take the very moderate 
share of recompense that still remains to capital. 
We remember hearing a Lancashire workman, 
who had thrown up a very ill-paid piece job, explain 
his action by saying, ‘‘I may as well play for nowt 
as work for nowt.” There was philosophy in the 
remark, but hitherto capital has not perceived it, 
It has often been content to work for nothing for 
long periods in hopes of better times, but now it 
has realised that there will be no more good times 
if it surrenders the right to manage its own busi- 
ness in its own way, and so it is trying the con- 
dition which is ironically called ‘‘ playing.” 

The entire tendency of a manufacturing career is 
to unfit a man to enter a combination. He lives 
in an atmosphere of competition, and it is only by 
persistently keeping himself to the front, and his 
rivals to the rear, that he can succeed. It is a 
matter of common knowledge that the prosperity of 
an engineering business rests, primarily, on the 
commercial partner. Unless orders can be got at 
remunerative prices, a business must be speedily 
shut up, and there are always a good many appli- 
cants for such orders. It is not sufficient to turn 
out reliable goods and wait for purchasers ; buyers 
are sure to be waylaid by more enterprising firms. 
Hence a habit of mind is established which makes 
a man fight for his own hand, and, in a busi- 
ness sense, regard his brethren in the trade 
as natural enemies. At the best, he never 
contemplates the establishment of more cordial 
relations than an armed truce. To enter into an 
alliance, offensive and defensive, such as we now 
see, has hitherto been unknown, and is evidence of 
an external compulsion of a most urgent kind. 
The workmen deny that their demands represent 
any serious risk to the masters : they deride foreign 
competition, and say that eight hours’ work is equal 
to nine, and that even if there should be an increase 
of cost, it will fall on the consumer. Possibly they 
believe this, but they must now realise that the 
opinions of the masters are as sincere as their own, 
and a good many must feel that they are founded 
on more exact data. In all the struggles of past 
years the employers never gave such undeniable 
proof that they believed in the righteousness of their 
cause, 

It is curious to note the injured tone of the 
unionists’ utterances in regard to the collectivist 
attitude of capital. Heretofore capital has been 
individualist, while labour has banded _ itself 
together, but now that the employers have learned 
the tactics of their opponents, the latter complain of 
them as unfair when applied to themselves. We are 
quite certain that in most cases they have been 
adopted with the greatest reluctance. To lock out 
competent workmen with whom the master has no 
personal cause of quarrel is a most unpleasant 
duty. The fact that it is done is the best evidence 
of its necessity. The Employers’ Federation needs 
no justification ; its existence is its vindication, and 
words spent in defending it are simply gratuitous. 
It only needs one moment’s consideration of the 








centrifugal tendencies of capital, and the rivalries 
of manufacturers to carry conviction that nothing 
but a just and urgent cause could render a strong 
federation possible. 








THE BRITISH ASSOCIATION. 

Scrence and politics are strangers to each other ; 
they are in a sense antithetical: and yet it can, 
with absolute truth, be said that the visit of the 
British Association to our greatest colony is an ap- 
propriate and effective part of that new policy 
within the empire, which, as much as the Jubilee, 
will make this year historical. We have been loud 
in our protestations of a common brotherhood, and 
it is but fitting that our recognition should go out 
to colonial effort in science and learning, as well as 
in commerce and in unity of aim. Although it is 
the second visit of the Association to Canada, this 
year’s meeting there has been more directly accepted 
in this spirit, while the fraternising of the members 
of the corresponding Association in the United 
States, meeting in the same part of the world with 
the British Association, attests at once the cosmo- 
politan character of scientific pursuit. On the occa- 
sion of the former visit, in 1884, Montreal was the 
chief centre, the meetings being held at the McGill 
University under the presidency of Lord Rayleigh, 
while now the meetings are at the other great seat 
of learning, Toronto, and the proceedings, which 
practically concluded on Thursday, have been 
characterised by every element that constitutes 
success. There has been unusual variety in the 
topics, from the problems of prehistoric man to 
the immense possibilities of Canadian natural 
wealth ; and although there has been no sensational 
progress reported, there has, no doubt, been gain 
in the meeting of many scientists from different 
parts of the world. We like Sir John Evans’ ob- 
jection to calling the gathering international ; it 
was really a family gathering. We felicitate the 
President of the Association, too, in his choice of 
subject for the inaugural address delivered on 
Wednesday evening, the 18th inst. The tempta- 
tion may have been great to review scientific pro- 
gress since the last Canadian visit, especially 
because there was precedent. His reflections, 
speculative as they necessarily must be, on archzeo- 
logy, the branch of learning to which he has devoted 
so much study, was immeasurably more absorbing. 
Indeed, the great audience in the Massey Hall 
was charmed with it, and the encomiums of the 
Earl of Aberdeen and Lord Kelvin, two of the vice- 
presidents, were readily indorsed. 

Archeology has an intimate association with all 
sciences, and is of surpassing interest; but whether 
it can be reckoned an exact science, as claimed by 
Sir John Evans, is open to doubt. Nor does it 
contribute greatly to the world’s material pro- 
gress ; and as this, unfortunately, is a utilitarian 
age, there is little chance of Government support 
tothe scheme for a bureaux of ethnology again put 
forward by the President. If, as is suggested, it 
might save one of our frequent little tribal wars, 
where so much blood is often shed, there would be 
gain ; but we have means at present, other than aca- 
demic, of finding out the peculiarities of our border 
marauders. It might, however, fall within the scope 
of the Imperial Institute, although even there com- 
mercial considerations must be dominant. As to 
the main part of Sir John Evans’ address we are 
almost tempted to follow him into the ‘‘ seductive, 
if insecure, paths of conjecture ;” but our space 
and the patience of our readers are limited. Sir John 
seems to think that the cradle of mankind was not 
in north-western Europe, but in the sunnier and 
warmer climes, perhaps in India and southward to 
the Cape of Good Hope, and that primeval man 
migrated eastward at a later period. He has 
obviously a strong sympathy with those who 
believe that this beginning of man was earlier 
even than the quaternary period, and is hopeful 
that precise evidence of this will be forthcoming, 
particularly if search is made in southern lands, 
where the necessity for warm clothing did not exist. 
Nor does heagree that there was a great gulf fixed 
between the paiolithic and neolithic age; inclining 
rather to the view that these artists in flint came 
from the East as their predecessors had done ; that 
neolithic men were descendents of the pal:eolithic, 
and returned eastward by the same route as 
that by which in remoter ages others had gone 
back. 

The presidents of the respective sections de- 
livered their opening addresses on the following 





day—Thursday, the 19th inst. Sir William Turner 
spoke on Anthropology, Professor H. Marshall 
Ward on Botany, and Professor Forsyth on 
Mathematics. We do not propose to deal with 
each ; only one was a Canadian—Dr. George Daw- 
son, a geologist and geographer of eminence. 
He presided over the Geology Section, and his 
address dealt largely with conditions in North 
America ; but a lecture by Professor Roberts- 
Austen later in the week raised the question of 
the future of Canadian metals, and to this we shall 
devote more attention later. Professor Michael 
Foster in the Physiology Section reviewed pro- 
gress since the Association’s former visit to 
Canada in 1884, Professor Miall dealt with 
Zoology. Mr. Scott Keltie, the chairman of the 
Geography Section, complained of the paucity of 
explorers in view of the great work still to be done 
in Africa. Professor Forsyth, in the Mathematical 
Section, delivered a masterly review of the present 
position of this, the most abstract of sciences, and 
combated the idea that it should only be studied 
with a view to its practical application. In his 
opinion progress would not have been made but 
for pure mathematics; the physicist might, and 
often did, originate a new branch, but his results 
would be isolated if they were not co-ordinated by 
the pure mathematician. In the Chemical Section 
Professor William Ramsay was president, and 
naturally had much to say of his recent researches 
with argon and helium. Dealing with Professor 
Mendeleeff’s periodic law, he described his efforts 
to discover the missing element between argon and 
helium, but a final success has not yet been at- 
tained. Certain experiments by Continental phy- 
sicists had given reason for believing that helium, as 
obtained from clevite, was a mixture. In the hope 
that one of these constituents might be the missing 
element, Professor Ramsay treated helium by the 
process of diffusion, dividing it into two samples 
of different specific weights, but he found that the 
impurity present was simply argon. In his address 
he raised anew the question as to whether all atoms 
of any particular element are identical, or whether 
the properties, as we know them, are merely 
average results, the individual atoms differing 
slightly from these averages inter se. 

Mr. G. F. Deacon, in his presidential address to 
the Mechanical Section, gave a thoughtful analysis 
of the training and other conditions necessary to 
success in the engineering profession. He is, of 
course, strongly in favour of the blending of theory 
and practice; even in the days when schools of 
practical science were fewer he insisted on articles 
of apprenticeship containing a clause to the effect 
that the pupil should attend two sessions at the 
science classes at Glasgow University, or some such 
approved school. He objected to specialising 
training ; the whole curriculum should be gone 
through and the system be systematic, and finally 
special attention should be devoted to fundamental 
principles. Again he thought that a little education 
on special subjects, if sound, was valuable, espe- 
cially on the principles of such sciences as elec- 
tricity and chemistry. He expressed himself 
strongly in favour of workshop training, which was 
not the teaching only of the parts of the machine, 
but ‘‘the insensible mastery of a much more 
subtle knowledge or mental power, the applica- 
tion of the senses of sight and touch and force 
—it may be of other senses also—to the deter- 
mination of the nature of things.” There was 
advantage in attending the ordinary workshops in 
contact with the British workman, for whom Mr. 
Deacon has a deservedly high opinion; but, he 
thought, the experience thus gained was often 
limited, so that educational workshops were in 
some respects preferable. In Canada and the 
United States the principle of the student’s work- 
shop had been carried considerably further than 
in England. Compared with the old country, the 
number of young assistant engineers who, in pro- 
portion to the number of their chiefs, could find 
employment in America, is much greater, so that 
it would be practically impossible for the British 
system of pupilage to be generally employed. In 
America the whole college training of an engineer 
was designed to fit him for immediate employment 
in some specific branch of the profession, and up 
to this point his training was, necessarily, no 
doubt, more academic than in England, where the 
application of the principles he had acquired at 
college was still generally left for the office or works 
of the engineer. 

Mr. Deacon recognised that the most successful 
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men were not always college trained. Such men 
had, on the average, been nearer the top than the 
bottom ; but there were great disparities due, per- 
haps, to differences of mental temperament and of 
opportunity which, however, he believed could be 
overcome by the cultivation of favourable faculties. 
He instanced what he regarded as the most im- 
portant—the power of marshalling facts—and so 
thinking, or speaking, or writing of them, that each 
maintained its due significance and value. In the 
minds of many young engineers, a mathematical 
training undoubtedly had the effect of making it 
extremely difficult to avoid spending an amount of 
time upon some issues out of all proportion to 
their importance ; while other issues which did not 
readily lend themselves to mathematical treatment, 
but which were many times more important, were 
taken for granted upon utterly insufficient data, 
and chiefly because they could not be treated by any 
process of calculation. Mr. Deacon believes that 
nothing but well-directed observation and long 
experience can enable one to assign to each part of 
a large engineering problem its due importance ; 
but much may be, and ought to be, done in early 
training to lead the mind in broader lines, to 
accustom it to look all round the problem, and 
to control the imagination, or the natural predi- 
lection for one phase, from disguising the real 
importance of others. In the practical design 
and execution of important works the man will 
sooner or later be recognised who has the power 
so to formulate his knowledge, and on _ the 
same principles has succeeded in so marshalling 
and expressing his thoughts, as to convey to those 
by whom he is employed just so much as may be 
necessary and proper for their use. 

Meetings have been held of each section for the 
reading and discussion of papers on each day, ex- 
cepting Saturday, which was given over to excur- 
sions, and here it should be said also that the people 
of Canada have displayed a charming hospitality. 
One of the largest attended excursions was to Nia- 
gara Falls, and to the electric generating and distri- 
bution works there ; but with these visits and with 
many of the papers read we shall deal, as is our 
usual custom, in detail in subsequent issues. Mean- 
while, a passing reference may be made to some of 
the papers of outstanding interest. In the Mathe- 
matical and Physical section, Professor Alexander 
Johnson, of McGill University, pleaded for the 
assistance of the Association in inducing the 
Imperial Government to undertake an Imperial 
hydrographic survey. Professor Milne earned high 
praise for his seismological work, a report of which 
he made, showing the appalling fact that we had 
last year 75 earthquakes in this island. Fortunately 
they were very little. Lord Kelvin had something 
to say on our fuel supply, the possible failure of 
which has from time to time assisted the papers 
in the dull season. The distinguished physicist’s 
remarks are reassuring, although he states that 
there are not more than 340,000,000,000,000 
(340 million million) tons. He arrives at this con- 
clusion in an interesting way. All the known 
fuel on the earth is the residue of ancient vegeta- 
tion. One ton of average fuel takes three tons of 
oxygen to burn it, and therefore its vegetable 
origins, decomposing carbonic acid and water by 
the power of sunlight, gave three tons of oxygen 
to our atmosphere. Every square metre of the 
earth’s surface bears 10 tons of air, of which two tons 
is oxygen. The whole surface is 124 thousand 
millions of acres, or 510 million millions of square 
metres. Again, as to the prospects in Britain, 
Lord Kelvin considers that we have more than our 
due share. Indeed, we could not burn all our own 
coal with our own air, for our total supply is esti- 
mated at 146 thousand million tons, to burn which 
would take 1.8 ton of oxygen out of our two tons per 
square metre. We may, therefore, continue with 
equanimity to export some o* our wealth in return 
for other commodities. 

At the Mechanical Section, Mr. Gaetano Lenza 
read an interesting paper on tests of columns made 
with the 800,000 lb. testing machine at the Water- 
town Arsenal, Massachusetts. (See ENGINEERING, 
vol. lvii., page 569.) We quote a general estimate 
of the result. — Whenever the load on a column 
is so applied that its resultant acts along the axis 
of the column, the breaking load per square inch 
of sectional area is practically constant up to a cer- 
tain ratio of length to radius of gyration, which in 
wrought-iron bridge columns varies from 60 to 80, 
and in a corresponding way in timber columns. 
For higher values of the ratio of length to radius 





of gyration the breaking strength per square inch 
decreases, and the law of decrease can only be 
expressed empirically in each case. When, on the 
other hand, the load on the column is eccentric, 
this must be taken into account in our calculations, 
and the greatest fibre stress should always be com- 
puted by adding the direct stress per square inch to 
the greatest fibre stress arising from the bending 
moment due to the eccentricity of the load ; and 
the column should then be so proportioned that 
the total greatest fibre stress shall not exceed a 
certain allowable fibre stress, which last must be a 
sufficiently small fraction of the breaking strength 
per square inch corresponding to the ratio of length 
to radius of gyration of the column. 

Professor Callendar and Professor Nicolson in 
the same section exhibited an apparatus for study- 
ing the rate of condensation of steam on a metal 
surface at different temperatures and pressures by 
electric measurement. Professor Bovey, of McGill 
University, dealt with experiments on the strength 
of woods, and Mr. Cecil H. Peabody with tests 
of the triple-expansion engine at Massachusetts 
Institute of Technology, which we have also 
illustrated. 

The subject of electric traction was discussed at 
a special meeting held on Monday, and it need 
hardly be said that opinion was all in favour of 
it in preference to other means of haulage. The 
general conclusion seemed to have been in favour 
of the overhead system, except for very busy 
streets, where the conduit system must be resorted 
to. Mr. G. C. Cunningham, Montreal, stated that 
although the first electric tramway was only opened 
in 1884, there were now 16,000 miles of such tram- 
ways in the United States, and 1200 miles in 
Canada, against 700 miles in the whole of Europe ; 
and Mr. J. G. W. Aldridge, London, in his paper 
stated that in the United Kingdom there were 130 
miles at work or under construction, 1034 miles 
being on the trolley system, 15? miles with a third 
rail conductor, 6 miles with storage batteries, 
and only 4 miles with underground conduit system. 
The last-named author described a system of 
his own, in which the continuous overhead wire 
was done away with, the car itself carrying a short 
length of wire, and a series of pillars and studs in 
the roadway feeding the current to the car. The 
length of the car wire was such as to bridge over 
the gaps between the studs and pillars, The studs 
were only live while the car was over them, thus 
obviating any danger to the ordinary traftic. The 
current was conveyed to the studs and pillars by 
an armoured cable buried underground. 

The only other contribution to which we will at 
present make reference in this preliminary article is 
Professor Roberts-Austen’s address on ‘‘ Canada’s 
Metals.” He had much to say of the gold to be 
found, remarking that in Ontario discoveries of 
gold had been made over an area of some 2000 
miles, throughout a track 100 miles wide and 200 
miles long. At the present time, however, interest 
is mainly centred in British Columbia. From the 
sluice-boxes of the Cariboo district alone, some 
12,000,000/. worth of gold dust and nuggets had 
issued, and this in a district situated in a densely 
forested mountainous region, which, on account of 
its inaccessible character, had remained unknown 
even to the wandering native hunters; and now 
there is the Yukon River region, with its 
immense possibilities and dangers. But our readers 
are not so much concerned with the readily-won 
gold; they are willing, like the alchemist, to 
exercise ingenuity in converting the crude metals 
into wealth. As Solon’s warning to Croesus put it, 
he who has iron will possess the gold ; and Pro- 
fessor Roberts-Austen put forward the plea that 
Canadian iron ores should be made available as 
quickly as possible for the service of the Empire ; 
and, in order to attain this end, he gave a warning, 
not altogether unneeded, that the highest technical 
skill and professional knowledge should be brought 
to bear on every project. 

The immense deposits of nickel in Canada natu- 
rally led to a consideration of the physical proper- 
ties of alloys with that metal, and of the molecular 
structure and peculiarities of metals, to which sub- 
ject the Professor has, in connection with the Insti- 
tution of Mechanical Engineers, devoted so much 
research. He had, for the purposes of the lecture, 
cast bullets of pure gold and had photographed the 
splashes they made when they fell into a pool of 
molten gold, and found that the gold splash and a 
splash of water or milk were identical. Further, it 
was shown that when a solid projectile of steel was 


urged against a steel armour-plate with a velocity 
of some 1600 ft. per second, the projectile produced 
in one-three-thousandths of a second a splash of the 
solid steel plate, which in turn bore strange re- 
semblance to the fluid gold splash. Hence it was 
evident that solid steel really behaved like viscous 
fluid, and, knowing this, a valuable indication 
was gained as to the treatment the metal should 
receive to fit it for defensive purposes. A steel 
armour-plate might, by the suitable addition of 
other elements, be either stiffened or made more 
viscous in order to meet definite conditions. 
Metallurgists had recognised this, for the addition 
of one of Canada’s metals, nickel, produced some 
remarkable effects on steel and enabled it to resist 
the attack of projectiles. Hence the importance 
to the Empire of Canada’s great and almost unique 
deposits of nickel ore. 

Several experiments were made before the 
audience to show the mobility of the molecules of 
metal. A curve representing the solidification of 
nickel was traced upon a piece of smoked glass, 
which was placed in a lantern and slowly raised by 
clockwork. The curve of solidification thus ap- 
peared in a few seconds on a screen some 20 ft. 
across. Some very beautiful effects were then pro- 
duced by reflecting on the screen a bath of chro- 
mium kept melted in an electric furnace at a tem- 
perature of some 5000 deg. Fahr. 








RAILWAY EXTENSION IN 
DUMBARTONSHIRE. 


WE have only recently completed a series of 
articles on the Lanarkshire and Dumbartonshire 
Railway, the object of which was to give the Cale- 
donian Company an entrée into the busy manufactur- 
ing district west of Glasgowon the north bank of the 
Clyde. This area has hitherto been the ‘‘ preserve” 
of the North British, whose line to Helensburgh 
and Balloch served the district satisfactorily so long 
as it was more agricultural than industrial. When, 
in 1872, the Messrs. Thomson started the now 
famous Clydebank shipbuilding yard, laying the 
foundation of a new community on the banks of the 
river, the old North British line was too far distant, 
being about a mile from the river at this point, 
and in 1878 a special line was made from Partick 
practically to the yard, and was worked by the 
North British Company. Subsequently, by the 
construction of the City and District—an under- 
ground railway—this Clydebank line was extended 
right through the city of Glasgow. The original 
intention was to carry the line on through Clyde- 
bank to join the old line already referred to 
further west, at Dalmuir, by which connection a 
long detour in the run from Glasgow to the coast 
would be saved. This, however, involved cross- 
ing the Forth and Clyde Canal, which is owned 
by the Caledonian Railway Company, and they 
raised objection successfully, so that the railway 
terminating at Clydebank was only a single line, 
the usual provision being made for doubling it 
later. It was opened for traffic in 1882, and although 
it was largely what Americans would term a one- 
horse affair, it materially assisted in the develop- 
ment of the district. The North British Railway 
did not rest satisfied with it, and once or twice 
promoted Bills in Parliament to carry out their 
original idea of going on to Dalmuir. Later the 
Caledonian Company themselves promoted — or 
rather, there was promoted practically in their 
interests-—a scheme for the Lanarkshire and Dum- 
bartonshire line through the same district, and this, 
as a matter of course, was opposed by the North 
British Company. It was ultimately carried, the 
North British securing the insertion in the Bill of 
a clause to the effect that no opposition was to be 
offered by the Caledonian Company to the exten- 
sion of the Clydebank line to Dalmuir, except to 
insure provision for the protection of their new 
line and their canal. It seems to be regarded as 
the inalienable right of either company always to 
fight vigorously against any scheme of the other, 
and ‘‘where there’s a will there’s a way.” The 
North British, in their next Bill, proposed to drive 
a tunnel under the canal by pneumatic pressure ; 
but the Caledonian insisted on the canal being 
diverted. On this point the Bill was defeated ; 
but compliance in the next session with the Cale- 
donian Company’s terms resulted in the Parliamen- 
tary sanction in the following year—1893. The 
canal crossing certainly proved the most difficult 





part of the work of construction, even although 
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the diversion scheme was carried forward—some 
might say, perhaps, because of it. 

The length of the new extension or railway diver- 
sion, which is illustrated on this page and page 262, 
is only 1 mile 7 furlongs 6 chains ; it was let to 
Messrs. M‘Alpine, the well-known contractors, and 
the cost will work out to over 80,000/., excluding 
the cost of land, &c. For this expenditure the 
run of 23 miles from Glasgow to Craigendoran, 
the point of departure for the steamers for the 
coast, and of 19 miles to Balloch for Loch Lomond, 
has been shortened by about a mile, while the 


company secure a more advantageous position | 


on their through route for the rapidly growing 





| 


district of Clydebank. The construction certainly | 
|puddle walls, which are 3 ft. thick, and the earth 


proved more difficult than was anticipated, owing 
to the soft ground at the canal crossing, the time 
taken being nearly three years. The populous 
nature of the district, and the position of the 
Lanarkshire and Dumbartonshire Railway, were 
also elements. Fifteen years ago the line would 
have been through a rural district, now it is closely 
built upon—the number of houses in Clydebank 
has doubled in two years—and additional work 
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railway to proceed. The extent of the diversion 
is shown on Figs. 1 and 3. The length of new 
waterway made was 440 yards, and two bridges 
had to be constructed—one for a road under the 
canal, the other for the railway, also under the 
canal. Fig. 5 is a half cross-section of the new 
waterway, and gives the dimensions, the width at 
bottom being 27 ft., and at surface 62 ft. The 
puddle walls are 66} ft. apart, so that they are 
distant 19 ft. 9in. from the bottom of the inside 
banks, which have a slope of 1} to 1. The thick- 
ness of puddle in the bed of the canal, which 
stretches level between the puddle walls is 12 in., 
except where the formation is on forced ground, in 
which case the puddle was increased to 2 ft. The 


banks were brought up simultaneously, the puddle 
being put in in 6-in. layers, while the bank proper 
was carried up in 9-in. layers, the whole being well 
watered. 

One of the bridges under the canal diversion was 
only for a service road, yet owing to the width of the 
canal is 142 ft. long ; sections of it are shown by Figs. 
6 and 7. The foundations, it will be seen, had to 
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therefore was involved. One road had to be 
raised 10 ft., another lowered 8 ft.; a third, as 
shown in Fig. 1, had to be diverted, and a bridge 
made to carry the new road over the railway, and 
another to carry the canal over the new road. 
The Lanarkshire and Dumbartonshire line is twice 
crossed, once over and once under. <A church was 
on the line of route, and had to be demolished ; 
but the payment of 55001. enabled a much finer 
structure to be put up. Indeed, the line has been 
the means of two new churches being built. 

As shown on the plan of the line, which is in 
two parts (Figs. 1 and 2), and the section, also in 
two parts (Figs. 3 and 4), it was heavy in bridges, 
there being 18, mostly carrying the line over streets. 
None were formidable structures, the greatest span 
being 65 ft., carrying the line over the Kilbowie- 
road, where there is a station. There was no 
feature specially noteworthy in connection with 
these bridges. Generally the abutments and wing 
walls are of masonry, although one or two are of 
concrete ; the flooring is of troughing in some parts, 
in others it is carried on buckle plating. Only in 
two cases was brick arching adopted and then only 
for short spans. The line is below surface level 
at the west end (Figs. 1 and 3), and the banks on 
the eastern section (Figs. 2 and 4) did not require 
all the material. In the former 164,000 cubic yards 
were taken out—all soft stuff, and only 100,000 
cubic yards were banked, the contractor using the 
surplus material on other contracts and in making 
up the banks of the canal diversion. Clay for 
puddling was also obtained in the cutting. 

The real difficulty was at the canal, and we may 
first describe the diversion of the waterway under- 
taken to enable the work of constructing the new 





be carried down low enough to allow a 42-in. sewer 
to be placed under the road, and at this depth an 
alluvial deposit of sand and gravel, heavily charged 
with water, was met with. The foundations were 
made of concrete 18 in. thick, and the abutments 
4 ft. 6in. thick, of brickwork in cement, faced 
with blue brick. The span is only 12 ft., and the 
superstructure consists of 12-in. built-up steel girders 
placed at 3-ft. centres, with 9-in. jack arching, of 
blue brick, having.a rise of 3% in.; the haunches 
are filled with concrete on the top of which is 
1} in. of asphalte, and on the top of that again 
75 in. of puddle, forming the bed of the canal. This 
is clearly shown on Fig. 7. 

A cross-section of the bridge to carry the canal 
over the railway is shown by Fig. 8. Head room 
was limited, and it was originally intended to 
employ cast-iron box girders filled with concrete ; 
but brickwork was subsequently insisted upon. 
This bridge is 360 ft. long, and is 46 ft. wide over 
all. The railway here dips considerably below the 
surface level, there being a gradient on one side of 
1 in 80, and on the other of 1 in 88 (Fig. 3). The 
ground is supposed at one time to have been 
washed by the tidal water from the Clyde— 
shells were got in the excavations, although 
the point is half-a-mile distant from the river, 
and the mud proved soft and treacherous, so 
much so that it was found desirable to lay at 
some parts 3-in planking to form a platform on 
which the men might work. Similar planking was 
put in the trenches before the concrete foundation 
for the walls was laid. After a short time, how- 
ever, sheet piling on each side of the trenches had 
to be resorted to. The dumpling was not taken 
out until after the 6-ft. abutment walls were built, 





and this was only done in short lengths, when the 
concrete invert was at once put in. The centre 
wall, which is 4 ft. thick, and entirely of blue brick, 
was built after the inverts, and then the arch was 
thrown. The arches were built of blue brick in 
cement, on the top of which is 14 in. of asphalte, 
and on the top of that again 12 in. ef puddle form- 
ing the bed of the canal. The new banks were then 
constructed over the bridge. 

All the work involved great care, owing to the 
wetness of the mud. Indeed, at this point the line 
is below high-water level, and in the cutting re- 
taining walls have been built at the foot of the 
slopes, an 18-in. invert put in for a length of 200 
yards, a 42-in. drain laid along the line, and a sump 
built close by the line, and on the site of this latter, 
peculiarly enough, hard clay was met with. The sump 
is 55 ft. long 30 ft. wide, and 5 ft. deep from the 
inlet pipe. Two centrifugal pumps driven by gas 
engines are installed to deal with 1040 gallons per 
minute, the machinery being carried on rolled iron 
beams—at the level of the inlet pipe. In all some- 
thing like 50001. has been expended in drainage at 
this point. Flap valves have been put on all the 
drainage pipes through which there is any chance 
of tidal water flowing. 

The bridges and the length of new canal for the 
diversion were completed before work wascommenced 
to form a connection with the old waterway. A 
cofferdam was constructed at each point of junction. 
These were 350 ft. long, and Fig. 9 is a cross- 
section through one, and here we may state that this 
section, as well as the other drawings reproduced, 
were prepared by Mr. James Andrew, the resident 
engineer on the works, for a paper to the Glasgow 
students of the Institution of Civil Engineers. 
The writer is indebted to Mr. Andrew also for con- 
ducting him over the works while they were 
in progress. The cofferdam consisted of two rows 
of sheet piling, 4 ft. apart, with clay between them. 
Bearing piles, 6 ft. apart, were first driven to 
carry stretchers to the towing path, which in turn 
supported the pile-driving machine. The sheet 
piles were from 15 ft. to 20 ft. long. The water 
having been pumped out of the length of the old 
canal enclosed within the cofferdams, the work of 
forming the junction was quickly carried through, 
and it is creditable to all concerned that the opera- 
tion of making the length of new canal, &c., with 
bridges, occupied slightly less than a year. Two 
pipes were put through one of the cofferdams to 
drain the canal should any leak discover itself. 
Four days after the water was admitted such a 
leak was suspected by the fall in the water level, 
and on being emptied a hole was found 4 ft. deep 
and 3} ft. in diameter, at a point where an old 
hedge had been, and the only possible explanation 
was that the roots had not been completely re- 
moved, and that they cracked the puddle bottom. 

The removal of the cofferdams was a matter of 
some difficulty, owing to the piles having been 
driven in as much as 10 ft. in some cases. One 
or two unsuccessful attempts were made before 
the plant illustrated by Fig. 10 was decided upon. 
The lever, of pitch pine, being fulcrumed near the 
pile, on being pulled down at the inner end, forced 
the pile upwards. The power was provided by a 
hand winch, the ropes being led through pulleys to 
the lever ; the sheerlegs were only to raise the heavy 
lever for each new stroke. The gear worked well, 15 
to 20 piles being removed each day. To enable work 
to proceed, even when a boat was passing, a spare 
horse was kept on the towing path opposite, and it 
temporarily relieved the horse, which otherwise 
would have had to travel along the path, over the 
cofferdam, or on the bank behind it. Fig. 11is a 
section of the part of the dam cutting off the old 
line of the canal. 

As shown by Fig. 1, the new railway crosses 
under the old main line a little to the east of Dal- 
muir station in a covered way, and as the traffic on 
the line above it could not be interrupted, the 
method adopted is of interest. A plan and sections 
of this covered way are given above (Figs. 12 
to 14). It is on a skew, and 96 yards long, but 
only 56 yards were under the railway, the remainder 
being made to carry a private road over the new 
line. The arch under the road was of six-ring brick- 
work ; that for the railway is of concrete, the crown 
being 2ft.6 in. thick. Owingtothe angle of obliquity, 
a considerable part of the walls and arch was built 
in the open, as shown by the shaded parts on 
Fig. 12, and for the work under the railway 30-ft. 
piles were driven on Sundays, the top being kept 
2 ft. below rail level. For this work the permanent 
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way was lifted, the piling machine running on the | and, of course, of third class. The railway authori- 


bank. When the piling was far enough advanced 
the rails were lifted on subsequent Sundays, and 
the building of the concrete arch proceeded with. 
As will be seen by Fig. 12, five Sundays sufficed, as 
much as 30 ft. of the whole width being done in 
15} hours on the third Sunday, before the metals 
had to be relaid for Monday’s traffic. The amount 
of excavation was 330 cubic yards, and of concrete 
180 cubic yards. 

No timbering was required, the dumpling being 
dressed to the form of the arch, and the ribs placed 
in troughs 15 ft. apart, with laggings as shown on 
Fig. 13. The concrete was mixed on three stages, 
each served by acrane. The completed arch was 
left for nine months before the work of under- 
pinning for the side walls was commenced, the 
north wall, that at the top of Fig. 12, being under- 
taken first. This underpinning work was carried 
forward in 8-ft. lengths. A bottom heading was 
driven the full width under the arch, but as wet 
mud was met with in the bottom, the face had to 
be closely timbered, as shown on the left side of 
Fig. 13, while at the same time the ribs and lagging 
were propped up. The sheeting was built up at 
the sides under the concrete. The timbering was 
kept in position by two struts from the brickwork 
of the preceding length. In front of this timbered 
length, a bottom “setting” of 3 ft. was driven 
down into the wet mud and then a trench 8 ft. 
wide was made at the sides, and the concrete 
foundation of 2 ft. thickness for the walls put in, 
after which the walls were built of brickwork, as 
shown on Fig. 14, and the next length of 8 ft. 
started. 

The other works on the line are not of outstand- 
ing interest. The stiffest gradients are 1 in 56, 
where the line has to dip from the bridge over 
Kilbowie-road to get below the Lanarkshire and 
Dumbartonshire line, and 1 in 70, where the line 
finds the level of the existing Clydebank Railway 
to Glasgow. The sharpest curve is of 20 chains 
radius, where the line passes under the old main 
line at Dalmuir station. There is another curve of 
25 chains radius. There are two stations on the line, 
one at Kilbowie-road and the other at Canal-street 
(Clydebank Central), while a new station to accom- 
modate both old and new lines has been necessary 
at Dalmuir station. The platforms are 15 ft. wide 
and 3 ft. above rail level. Where the stations are on 
embankments, timber has been used, the waiting- 
rooms, &c., being supported on piles. The verandah 
roofs are also of timber. Messrs. Simpson and 
Wilson, Glasgow, were the engineers of the line. 


NOTES. 
A Rattway Rerorm. 

A RAILWAY reform, not in technical but in financial 
respect, has for a couple of years been in operation 
on the Baden railways. We are referring to the 
‘kilometre booklet,” which contains 100 pages, 
each page with ten sections, in which the routes 
are entered. Each section represents a one-kilo- 
metre journey, making a total of 1000 kilometres, 
or about 625 miles. The price for first class is 
60 marks (3/.), second class, 40 marks (2I.), and third 
class 25 marks (1/. 5s.). The rates are, it will be 
seen, extremely moderate, but in addition the new 
system possesses other advantages. The books 
are valid for a period of 12 months, and can be 
used, not only by the person who has bought them, 
but by the members of his household and_ his 
family, and by his employés. The journey can be 
commenced and interrupted wherever it pleases the 
passenger, and in addition there is a discount on a 
sliding scale system ; anybody buying more than five 
booklets of tickets within 16 months receives a dis- 
count of 5 per cent. on the sixth, 10 per cent. on the 
seventh, 15 per cent. on the eighth, and so on up 
to the fifteenth and subsequent booklets, on which 
there is a discount of 50 per cent. A reform of 
this sweeping nature requires some time to get 
into swing and be appreciated and understood by 
the public, and although these circumstances have 
made themselves distinctly felt in Baden, the result, 
as far as statistics are available, seems quite satis- 
factory, inasmuch as there is a marked increase, 
not only in the number of passengers but also in 
the receipts, the increase coming under the head of 
the new tickets. That these at the same time have 
entailed a material saving for the larger users of the 
railways goes without saying. They have also 
brought about an increased use of second class, 








ties in Baden did not view the new system with 
much favour, and in spite of its satisfactory working 
almost right from the outset, there was even at one 
time serious question of it being discontinued. The 
opposition seems now to have subsided, and it is, 
on the contrary, more than likely that several other 
German States will soon follow the example set by 
Baden, and this new system will, of course, grow 
immensely in improvement as it is more universally 
adopted. 


MANCHESTER SuHip CANAL. 

The gross receipts from the Manchester Ship 
Canal in the first half of this year were 97,229/., 
showing an increase of 16,115/., as compared with 
the corresponding six months of 1896. The weight 
of toll-paying traftic which passed over the canal 
during the two half-yearly periods was: For the 
six months ending June 30, 1897, in sea-going craft 
783,280 tons, against 667,952 tons on June 30, 
1896 ; in barges, for the six months ending June 30, 
1897, 173,930 tons, against 155,127 tons on June 30, 
1896 ; giving a total of 957,210 tons, against 823,079 
tons. Although the gross revenue was 16,1151. 
larger than in the corresponding half of 1896, the 
net revenue was only 65351. better, in consequence 
of unusual and exceptional expenditure. A sum of 
37661. was paid to compromise a claim for damage 
by fire to the steamer Twilight, alleged to have been 
caused by the negligence of the servants of the 
canal company. A railway rates case before the 
Railway Commissioners, a rating case, and several 
other important matters, led to 25121. being ex- 
pended on law charges. There was a loss on dock 
labour of 31251., against 908/. in the corresponding 
half of 1896, and 2522/. for the half-year ending 
December last. The dock sheds have been in a 
congested state, as accommodation had to be pro- 
vided in them during a long period for the storage 
of large quantities of grain. A considerable in- 
crease in railway traftic also overstrained the rail- 
way siding accommodation and locomotive power. 
Working without adequate shed space and insufli- 
cient appliances again proved very expensive. 
Considerably increased appliances have been pro- 
vided lately, and further works are in hand now 
that funds are available; but until the grain 
elevator is ready, the dock traftic will be worked 
under difficulties. The directors have obtained 
53,0001. by selling at 25 years’ purchase the per- 
petual chief rent.of 2120/. payable by the Man- 
chester Ship Canal Pontoons and Dry Docks Com- 
pany, Limited. They have also arranged with the 
Manchester Ship Canal Warehousing Company, 
Limited, to provide 150,0001. to erect buildings 
to be leased to the company for 99 years at 4 per 
cent. per annum on the cost. A much-needed 
grain elevator, to store 40,000 tons, is being pro- 
vided with a portion of this money, and the re- 
mainder will be expended on dock sheds. The 
elevator is contracted for to be ready in January. 
The net revenue from the Bridgewater department 
in the first half of this year was 20,017I., against 
22,5661. for the corresponding period of 1896. 


THE BiackBuRN Mission 1N CHINA. 

Almost simultaneously with the information that 
Messrs. Jardine, Matheson, and Co. have deter- 
mined to establish cotton factories on a large scale 
in South China there is published an account, from 
the correspondent of the Times in the Far East, of 
some of the doings of the commercial mission sent 
out to China by the Blackburn Chamber of Com- 
merce to investigate the conditions and prospect of 
the cotton trade in China. Other missions have 
been sent from France, Germany, and America for 
similar purposes, thus showing that the problems of 
industry and commerce in the Far East are being 
carefully studied by those who have hitherto sup- 
plied the manufactured goods which have been 
imported into China and Japan. These problems 
are not by any means of a simple nature, for they 
are complicated by the fact that both foreign and 
native capital is at once freely used whenever it is 
seen that it can be employed in such a manner as to 
bring satisfactory returns to the investors. British 
capital is not in a sense patriotic, that is to say, 
that its possessors never inquire what is best for 
Britain, but only what is likely to be best for 
themselves. In India, for instance, the chief com- 
petition to British goods comes from manufactories 
which are worked by British capital. It is evident 
that in a very short time the same will be true 
of China. The Japanese, however, have made such 








a good start themselves that it is probable that 
foreign capital will only be used indirectly, that is 
to say, that the establishments are likely to be 
worked under Japanese management, and foreign 
capital only employed in the shape of debentures, 
or some such form as will give the investors little 
direct control over the concerns. The principal 
object of the Blackburn mission was to discove 
what becomes of cotton goods after they leave the 
hands of the importer into China, so that the manu- 
facturers might be the better able to adapt their 
goods to the requirements of the users. The 
members of the mission seem to have spared no 
pains to acquire an intimate knowledge of the 
possibilities of trade expansion in China, and the 
disabilities which foreign trade suffers at the 
present time, and they ought to be able to lay some 
valuable recommendations before the home manu- 
facturers, as well as to suggest means for strengthen- 
ing the hands of British merchants in the coast 
ports. They directed their inquiries to find out 
whether the goods were heavily taxed or not, 
whether they could reach the uttermost parts of 
the empire, how the native trade organisations did 
business, and how the home commercial organisa- 
tions could submit recommendations for strengthen- 
ing the hands of the British importers on the 
spot. The mission landed in Shanghai in October 
last and journeyed up the Yangtse, and after 
a short stay at Hankow, passed on to Chung- 
king, where they remained for three weeks study- 
ing the distributive system. From thence they 
proceeded to Chengtu, of which place the Viceroy 
received them very courteously and the officials 
displayed considerable goodwill, but all attempts 
to obtain information from the merchant elasses 
were unsuccessful. They seemed to live in terror 
of officialdom. Imported goods were found to be 
very heavily taxed. It is curious to note that it 
was from the Viceroy of Chengtu, who had his 
information overland by way of Burma, that the 
Commissioners first learned of the famine in India. 
They travelled over a good part of the province of 
Sz Chuen and on to the West River by Yunnan-fu, 
the capital of Yunnan, to which the French have 
just obtained permission to extend their line of 
railway from Tonkin by way of Kwangsi. The 
means of communication in Yunnan are extremely 
bad, but it is conceivable that light railways pushed 
in from the French colonies or from Burma would 
provide the necessary stimulus to the people and 
raise them from their slough of despond. From 
Yunnan-fu the Commissioners intended to strike 
the West River, and reach the new open ports on 
that river and pass on to Canton and Hong Kong, 
but they had so much interference by roughs and 
bad characters that they altered their route by 
Kweiyang, the capital of the province of Kweichau, 
and thence from Sanchan to Lauchau-fu, a com- 
mercial centre in Kwangsi. It was plain sailing 
from this point. The Liu River was navigated to 
Hsunchau, where it flows into the West River, and 
a few days more brought them to Canton. After 
spending some time investigating the trade condi- 
tions of Hong Kong and the Canton delta, the mis- 
sion intended to return to England, and submit the 
results of their inquiries to the Chambers of Com- 
merce. Their report will be looked forward to 
with much interest. 


JAPANESE SHIPPING. 

From the last report of the British Consul at 
Tokio we learn that the total tonnage of the Japanese 
mercantile marine at the end of last year was (ap- 
proximately) 360,000 steam and 27,500 sail, made 
up as follows : 


Steamers. 

Number of 

Vessels. 
Under 50 tons ... ie ave a ae 62 
Above 50 and under 100 tons ane So 86 
Cn ad 300 ,, ae * Sor. an 
| a 500 ,, aa het wae 
, 50O . 1000, ee 46 
», 1000 a 2000 ,, i ” 67 
5, 2000 * 3000 ,, Be = 43 
,, 3000 % 4000 ,, we ae 14 
,, 4000 tons ... ies ae es = 3 

Sailing Vessels. 

Under 100 tons... _ at ae oe 68 
Over 100 and under 300 tons... =e ae 82 
— eee Ee, 
s, DO0Otons ... f 


During the year, as we have from time to time re- 
corded, various important shipping developments 
have taken place. The Nippon Yusen Kaisha has 
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opened lines to Europe, Australia, and the United 
States. The steamers formerly employed in the 
coasting traffic and in transport work, with several 
chartered boats, have been used for these services, 
but the company has ordered 12 new vessels of 
the most modern type, with a large carrying 
capacity and to steam — 17. knots. All these 
ships will be delivered during 1897. The opening 
of new lines as well as the increased trade resulting 
from the addition of Formosa to the empire, has 
absorbed most of the increment of tonnage recently 
acquired, and thereby prevented any serious cutting 
of freights or interference with the local coasting 
trade of Japan. The first sailing of the European 
line in March resulted in the reduction of freights 
to London from 35s. to 22s. 6d., but eventually the 
Nippon Yusen Kaisha joined the London con- 
ference on condition that the privilege of quoting 
rates at a reduction of 5 per cent. under the foreign 
lines was conceded. Since then freights have 
remained steady at 32s. for English lines and 
30s. 6d. for the Japanese line. The company has 
been so successful in obtaining cargoes that it is 
rumoured they have decided to make the service a 
fortnightly one. This appears unlikely, as it is 
calculated that the company incurs a loss of over 
3,000,000 yen per annum on account of the 
European and American services, and the Diet at 
its last sitting adjourned without coming to any 
arrangement about the proposed subsidy. The 
consul remarks that should the proposed fortnightly 
service be started, with the high speed it is pro- 
posed to maintain, the advantage of 5 _ per 
cent. may divert a large amount of cargo from 
English lines, and that English trade may be 
benefited by such a reduction, as the freights 
to London during past seasons have been kept at a 
high level by the conference, which has given an 
advantage to German ports to which rates were 
much lower. The lines to Australia and the United 
States have only been recently established, and it 
is too early to give an opinion as to their prospects, 
but the former will undoubtedly break the mono- 
poly which has so long controlled rates to Aus- 
tralia. The Toyo Kisen Kaisha has been formed 
with a capital of 7,500,000 yen for the establish- 
ment of a line across the Pacific, and three 
vessels have been ordered for that route. This 
company has the intention of purchasing tank 
steamers for the kerosene oil trade between 
Batoum and Japan. Speaking generally, the 
freights on outward cargo were maintained at a 
fairly equal level throughout the year, but for 
homeward business a considerable decline took 
place. Rates across the Pacific were low, which 
was principally due to the fact that the quantity of 
cargo going forward was less than in the previous 
year. The continuous increase in the number of 
steamers trading with the Pacific coast is another 
cause for remark, but the most important feature 
of this trade is the huge amount of cargo now 
brought to Japan by these vessels. Formerly 
steamers came back almost empty, but full cargoes 
are now the rule, the former condition of affairs 
when ships arrived with indifferent freights and 
carried away good cargoes being reversed. This is 
caused chiefly by the huge amount of American 
timber which is being imported into Japan. 








HYGROMETRIC PROPERTIES OF COALS.* 
By R. C. CARPENTER, Ithaca, N.Y. 


THE investigation described in the following paper was 
undertaken for the purposes of ascertaining the relative 

ualities of various coals when in the same physical con- 

ition with reference to absorbing moisture from the 
atmosphere. The investigation was suggested by noticing 
the losses or gains which took place in different samples 
of coal corresponding to the changes in the humidity of 
the atmosphere. 

Two lines of investigation were undertaken : 

First, a number of samples of different coals were 
reduced to a uniform physical condition by grinding or 
powdering, were then thoroughly dried, and afterwards 
simultaneously exposed to a saturated, or nearly satu- 
rated, prac: Mion for a period of from six to eight days 
as required, to obtain constant weight. The weight of 
moisture was determined by taking the difference between 
the first and final weights, and this result was checked 
by thoroughly drying and re-weighing. 

Second, an investigation was made to determine the 
effect of the size of particles upon the power to absorb 
moisture, the investigation being similar in nature to that 
previously described. 

he method of drying in all cases was the same. The 
coal was heated to a temperature of from 220 deg. to 








"Read before the American Society of Mechanical 
Engineers, at the Hartford Meeting. 











Errect oF Size OF PARTICLE. 





Bituminous Coal. 
Kind of coal .. ee fe 
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Illinois. | Cumberland. Broken Egg. | Broken Pea. 
m } 
Size of coal bots ACL CL a ockell fine? 3 j 3} | fine | 1 ‘Sie | fine | 1 3 } | fine 
Weight of pan and coal, | | : | } 
Feb. 8 .. ae «-| 2012) .1167) .0665) .1522) .1300 .0692 .0544) .1175) .5300, .4113, .2552) .1760) .2959 | 1916 | .1214) .1531 
Weight of pan and coal, | | | | | j | 
March 15 as ..| 2084 1310) -0678 1615} -1319 .0703 .0550, .1223 -5367| .4187| .2606} .1846) .2975 | 1926, .1224! .1548 
Total gain in weight, | | | | | | | 
Feb. 8 to March 15 ..; .G072  .0043) .0013 .0093) .0019 .0011 0006 .004&| .C067} .0074 .0054) .0078) .0016 | .0010 | .0010) .0017 
Actual weight of coal ..) .1582 .0741| .0247 | .1075| .0836, .0279 .0121) .0747| .4810! .3649) .2113! .1311| .2593| 1506 .0764 .1071 
Per cent. gain moisture 4.55 5.801 |5.26 9.30 2.17 3.765 5.612 |6.424 |1.394 2.028 2.55 [5.95 | .617 | .664 1.31 | 1.587 
Average .. ai Bs ia urs 3 3 3 3 3 3; 8s 3 8 | 2% 23 24 24 
ANTHRACITE COALS. 
| | | l fl 
s ga ge laa ge ge ga ge ge lala |e lee 
& (EP 6° 58 [64 |58 A 6464) 2 | 8 | £ [gs 
Pl eS SS OS OS > ES le Sid | BAP RS] * 2 m lou 
£ SSBiSekioea Ses Ses cesisarsee| r S| s ia? 
Source or Coat. GO (ea. s sl rahe ata ee ae at A | a a 
S |SOPLISs Ses ise li SoriseseSotioan! S S Ss j8s 
2 SOS SF SSeS Se 8 st seks sr sisFs| =e | es | s |go_ 
2 OG) So SMa 8 a 8 Mo Sloe Moe oe) te | to | we hig 
S Sssgassassassassassasess| 2 | gf | Z gks 
| cdiaaiaed | cihadibedl | othe keel Sa ad Anes 
1. Scranton, Pa., Big Vein, Oxford Mine, | | 
306 ft. below surface. May 12,1892  ..|.00605) .0208 | .0210 | .0219 .0220 .0220 |.6220 .01575 .61675 | .0010 | 6.37 
2. Scranton, Pa., Diamond Vein, Mount | | 
Pleasant Mine, 280 ft. below surface. | | | 
May 2, 1892 .. os ae ay ..|.€060 | .0211 | .0214 | .0220 .0221 '.0221 |.0221 .0151 |.0159 | .0008 | 5.03 
3. Scranton, Pa., anthracite, Lackawanna | | 
coal. Fair sample from six cans ..|-0058 | .0211 | .0214 | .0222 .0223 |.0223 |.0228 -0153 |.0163 | .0009 | 5.56 
4. Newark, N.J., nut coal. August 24, 1892|.00625) .0211 | .0213 | .0222 | .0222 '.0223 |.0223 |.01485 |.0158 | .0009| 5.70 
5. e buckwheat coal. August | | | | 
22, 1892 ake — <s ak .-|-00535| .0205 | .0215 | .0216 | .0217 .0216 .0216 .0149 |-0160 -0008 | 5.26 
6. York Farm, 1 buckwheat coal, L. V. .|.0058 | .0208 | .0210 | .0217 | .0217 '.0218 |.0218 1.0150 .0158 | .0007| 4.66 
7. Scranton, Pa., Diamond Vein, Oxford | | | 
Mine, 195 ft. below surface. May 8, 1892].0063 | .0213 | .0216 | .0223 , .0224 '.0223 |.0223 .. |.0150 |.0158 | .0009 | 6.00 
8. Scranton, Pa., Clark Vein, Upper Bend, | | | | } 
Oxford Mine, 380 ft. below surface. May } | 
8, 1892 .. oa ss ae ne --|.0062 | .0199 | .0201 | .0208 | .0209 |.0209 |.0209 e .. |.0137 |.0145 | .0007 | 5.07 
9. Scranton, Pa., Clark Vein, Mount Plea- | | | | | | 
sant Mine, 365 ft. below surface. May 8, | | | | | | 
g92—Oi«( x‘ a oi sip ad ..|.0060 | .0209 | .0212 | -0220 | .0221 |.02205|.02205 -0149 |.0158 | .0009| 6.04 
10. Buckwheat anthracite, Lehigh .|.0061 | .0203 | .0209 | .0214 | .0214 '.0214 '.0214 -0142 |.0151 | .0009| 6.34 
Cokina CoALs. 
11. Clearfield Company, Eureka coal from f f | { 
E. L. Almy, Ithaca .. o ne "| 0062 .0207 | .0207 |.0210 | .0210 |.0210 |.0210 -0145 |.0146 } 0001 -69 
12. Cooperstown, Nova Scotia, Cooperstown)! 
Coal Company ae os ae ..|.0054 | .0209 | .0211 | .6213 | .0214 .0214 .0214 -0155 |.0158 | .0002| 1.29 
13. Connelsville coking coal, Liesenring Mine |.0053 | .0219 | .0221 | .0228 | .0224 |.0224 .0224 0166 |.0169 | .0003} 1.81 
14. From Elmira Illuminating Company __..|.0058 | .0212 | .0213 | .0217 | .0218 |.0218 |.0218 -0154 |.0158 | .0003} 1.94 
15. Coking coal, Lewickly Mine, H. C. Frick} | | 
C. Company .. re es ae ../,0060 | .0218 | .0220 -0223  .0224 |.0224 .02237 .0225 |.0225 .0158 |.0161 | .0005| 3.16 
16. Coal used in blacksmith shop, Sibley ..|.0062 | .0204 | .0207 | .0209 | .0210 |.0210 |.0210 .. | «. |.0142 |.0146 | 0003; 2.10 
17. Monongahela Company, W. Va., Little | | | | 
Pittsburg Vein ae ais sae -0185 | .0187 | .0190 | .0191 .0191 |.0191 , .0126 |.0180 | .0003| 1.41 
ILLINOIS AND INDIANA. 
18. Chicago, Ill., Edison coal, October 8, 1892 |.0058 | .0203 | .0210 | .0214 | .0215 {.0215 |.0217 |.02185'.02185|.0145 |.0157 | .0013/ 8.96 
19. Illinois, Tchica as os we .. 1.0055 | .0204 | .0211 | .0218 | .0220 |.0220 |.0225 oa .. |.0149 |.0168  .0021 | 14.1 
20. Centralia, Illinois coal ../,0059 | .0201 | .0208 | .0214 | .0215 |.0215 |.0217 |.0219 .0219 .0142 |.0156  .0415 | 10.6 
21. Indiana, New Pittsburg .. 0058 | .0209 | .0215 | .0217 | .0217 |.0218 |.0218 a .. .0151 |.0158 .0007| 4.65 
22. Illinois, Du Quoin coal ..|,0058 | .0215 | .0222 | .0229 | .0231 |.0232 |.0233 |.0234 .0234 .0157 |.0173 | .0016 | 10.2 
| | | | | 


240 deg. Fahr., and maintained in that condition for one 
hour. 

Results indicate a very great difference in the absorp- 
tive power of different coals when in the same physical 
state, but show, however, a striking similarity in this 
respect of coals, and which are known to possess similar 
qualities from the same geographical districts. Thus 
the various samples of anthracite absorbed amounts of 
moisture which varied from slightly under 5 to slightly 
over 6 per cent. of the weight of the dry coal ; the coking 
coals from Western Pennsylvania absorbed amounts 
which varied from slightly less than 1 per cent. to about 
3 per cent.; the Western bituminous coals absorb from 
8 to 14 per cent. Pocahontas absorbed an amount greater 
than the anthracites. a } 

The first investigation seemed to indicate that, inde- 
pendent of the physical condition, different coals var 
greatly in their hygrometrical properties, and that wit 
few exceptions, the power of absorbing and retaining 
moisture is less as the calorific value is greater. 

Thus the results show that the maximum amount of 
moisture, which would be absorbed by coals powdered so 
as to pass No. 80 sieve, were on the various tests as 
follows : 

Eastern Coking 
Coal 


Illinois and Indiana 
oals. Joals. 


Anthracites. 


per cent. per cent, per cent. 

6.37 0.69 8,96 
5.03 1.29 14.10 
5.56 1.94 10.60 
5.70 3.16 4.65 
5.26 2.10 10.20 
4.66 2.36 7.80 
6.00 a oe 
5.07 
6.04 
6.34 

Average 5.60 1.92 9.77 


The effect of the size of particle is quite decided. The 
larger the particle the less the weight of moisture which 
is absorbed. This indicates that the absorptive — 
in part due to capillary action of the surface (see dia- 





gram). 


Loss by weight of each tray in drying = .0002. 


In the second investigation the pieces of coal were 
made as nearly equal as possible considering their irre- 
gular shape of definite sizes, having diameters respec- 
tively 1 in., 4in., # in., and powdered so as to pass 
through sieves of 60 to the inch. In these experiments 
there were used two samples of anthracite coal, one 
obtained by breaking up pieces of egg coal, the other 
pieces of pea coal; two specimens of bituminous coal, 
one an Illinois coal and the other a Cumberland coking 
coal. The results of this investigation show an increase 
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in absorptive power as the size of the particle is dimi- 
nished. The results are slightly irregular, due probably 
to irregularities in the samples selected, but the varia- 
tion, however, is no more than would probably be found 
in the selection of samples. 

In connection with the drying of coals at temperatures 
above the boiling point, a number of experiments were 
made to determine whether there was any sensible loss 
of volatile matter, but so far as could be determined by 
repeated trials, alternately drying and moistening, and by 
varying time of drying from one to three hours, no Joss 
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of volatile matter could be detected, and it seems exceed- 
ingly probable that no loss of importance occurs at 
temperatures below 300 deg. Fahr. 

For this reason it would seem entirely safe to use this 
method of drying coals in testing boilers, as it is easily 
applied, and has given very satisfactory and uniform 
results for the writer whenever used. The preceding 
Tables give the results of the various observations and the 
names of the coals from which the experiments were made. 
The observations were taken by C. E. Houghton, M.E., 
and E. C. Sickles, M.E. 


TECHNICAL EDUCATION OF MECHANICS. 
To THE Epiror or ENGINEERING. 

Str,—An attempt is about to be made in the Leicester 
Municipal Technical School to provide for the ordinary 
workman engaged in engineering some instruction in the 
principles which underly his daily work. 

It is believed that the instruction commonly given in 
technical schools in the subjects of machine drawing and 
in those branches of science termed theoretical and prac- 
tical mechanics is not the best that can be devised for the 
assistance of such men as turners and fitters. For these 
subjects deal with what may be called ‘principles of de- 
sign,” and they find their chief direct application in the 
drawing-office and among designers and originators. 

In the daily practice of the ordinary workman who is en- 
gaged not in designing but in executing other people’s 
design, a knowledge of the principles of design, though 
valuable, does not find any wide and useful application. 

On the other hand, the teaching of handicrafts which is 
given in some schools, and which consists of descriptions 
of common tools and the methods of their use, are 
matters with which the ordinary skilled workman is 
already familiar. 

What the workman most needs is instruction in the 
scientific principles which should direct his own daily 
work, that he may understand some of those phenomena 
and laws of nature which ordinarily lie hidden just below 
the surface of things most common to him. These prin- 
ciples are not taught in our workshops, and, so far as we 
are aware, they are not included in the instruction offered 
to workmen in any of our evening technical schools, nor 
are we sanealaned with any book dealing specially and 
systematically with the subjects. 

Most of the processes which the workmen commonly 
employs are to effect the shaping of materials; and the 
nature of these processes can be interpreted by a right 
understanding of the physical properties of matter, of the 
nature of molecular forces, of tenacity, elasticity, ductility, 
hardness, &c. 

The workman who, for example, nicks and breaks a 
bar of steel by bending it, ought to know how the first 
bending is within the range of the elasticity of the steel, 
and how from any part of this 1ange it will return to its 
original form when released. He should know that 
beyond this range is another in which the bar receives 

srmanent set and distortion, and that beyond this again 

ie reaches the limit of tenacity of the steel, and it breaks. 
All through this he should understand exactly how the 
molecules of steel behave. When again, for example, he 
bends a piece of metalabruptly toa a angle, he should 
know in what way the particles of metal are able, and 
how they are cnieeatel to rearrange themselves at the 
bend. He should know that in the act of bending one 
side of the metal is compressed and another extended, 
and he should know to which of these forces rupture is 
due when it occurs. 

The majority of the tools used by the engineer are 
cutting tools, and comparatively few workmen under- 
stand, except in a superficial way, how a cutting tool acts. 
The man we uses a file does, indeed, know after long 
experience that by applying it in certain ways he can get 

ood results ; but precisely how each wear J edge of the 
file performs its work, few, even among highly-skilled 
workmen, really understand. 

The man who turns metal in the lathe learns that he 
must grind his tools in certain ways to suit various 
materials ; but he rarely knows how the cutting edge of 
the tool performs its work, reaching in to the material to 
define the separation of the shaving, and then removin 
and bending the chip with more or less disturbance an 
difficulty. He dena know something of the strains 
which are produced in the neighbourhood of a cutting 
edge, and a is it that a tool well suited to turn brass 
will not turn steel smocthly and while a tool for steel will 
not do for wood. 

These illustrations are given to suggest the kind of 
teaching which would be most useful to our English work- 
men, but to provide which, so far as we are aware, no 
serious effort has yet been made. 

At this time when large sums of money are being spent 
in equipping various technical schools for useful work, 
we think this matter has not received the attention it de- 
serves. 

Though in matters of design we are not aware that 
English engineers are backward, they freely admit being 
in many respects behind at least one other country in 
matters of execution. 

Many common processes would produce better results 
and with improved economy, if the scientific principles 
which underlie them were well understood by the work- 
men; and we believe that the feeling existing between 
masters and men might be inpineed if workmen were 
enabled to become better workmen, worthy of higher 
wages, by a proper understanding of the principles of 
their work. 

The Rev. James Went, director of our municipal 
technical schools, has arranged for such instruction to be 

iven in Leicester, and we have undertaken to try and 
find a suitable teacher. 
We have thought that by making the want known we 











might not only call attention to a matter worthy the 
consideration of other schools, but that we might get 
into correspondence with some gentleman qualified to 
assist by undertaking this teaching here, on one evening 
each week during the winter session. : 
Believe us, Sir, yours faithfully, 
TayLor, TAYLOR, AND Hopson. 
Leicester, August 20, 1897. 








THE MAXIM-SCHUPPHAUS SMOKELESS 
POWDER AND AERIAL TORPEDO. 
To THE EDITOR OF ENGINEERING. | ; 

Srr,—The article on the above in your last issue is 
well worthy very serious attention and consideration. 
We have followed Mr. Maxim’s theories and inventions 
in this direction for some time, and are convinced that 
our own Government authorities would be acting judi- 
ciously and usefully if they subjected his doctrines to 
some practical tests. 

During the last two years we have ourselves been ex- 
perimenting with gun-cotton as the bursting charge for 
shell of the various types at present in use, and, in con- 
junction with a s ahy designed safety fuze, have un- 
questionably cotattiahed the fact that this high explosive 
—four times more powerful than the ordinary black 
powder now in use—can be safely fired at the highest 
velocities possibly attainable with any description of 
modern ordnance. Under the most severe conditions 

ssible we have proved that even ae in its abso- 
cae air-dry state, loaded in a shell, will not explode, 
either on shock of discharge or impact. 

If it is possible to further minimise the danger from 
prematures that the Maxim-Schiipphaus powder is a step 
in the right direction, if it really possesses in practice the 
characteristics claimed for it. 

Mr. Maxim is, however, in error when he states that 
the British Government have adopted gun-cotton as the 
bursting charge for shell. There are no such loaded pro- 
jectiles in either branch of the service ; nevertheless it 
may interest Mr. Maxim and your readers to know that 
the effect of our own experiments and research has in- 
duced no less than six of the largest naval and military 
powers to very seriously take the matter up, with a result 
that we are conducting negotiations with them on a very 
large scale with a view to the equipment of their armies 
and navies with high explosive shell of this description. 

Every one knows the destructive effect of the to 0, 
and that gun-cotton is the sole explosive agency employed 
by all the maritime nations of the globe ; nothing further 
need be said in support of the fact that it is the most 
effective agent to employ. It having been, therefore 
amply demonstrated that it is capable of adoption in high 
velocity projectiles, surely no expense, pains, or prejudice 
should be allowed to stand in the way, 

We do not think the sphere of utility of Mr. Maxim’s 
aérial torpedo may be considered as capable of entirely 
revolutionising our present type of ordnance, but, in con- 
junction with the aérial torpedo, a projec- 
tiles carrying high explosives in naval warfare will always, 
owing to the variety of circumstances, find effective use. 

We are in no way associated with Mr. Maxim in his 
pursuits, but, being the oldest and largest manufacturers 
of gun-cotton, and having experimented with it in almost 
every direction, recognise in your article much that 
should prove of considerable moment to your readers 
interested in such matters, and an innovation in the 
methods of warfare which must command attention and 
bear some fruitful results. 

Yours obediently, 
Ture New Exprosives Company, LimitEp, 
F. Marten HAte, General Manager. 

75, Queen Victoria-street, London, E.C., 

August 23, 1897. 








THE STOCKHOLM EXPOSITION. 
To THE EpiTor oF ENGINEERING. 

Srr,—Re your article on Stockholm Exhibition in your 
issue of August 20, 1897, pages 226 and 227. 

We venture to call your attention to a few printers’ 
errors in that part of your above article which refers to 
the powers and capacities of Laval turbine dynamos. 
You say, ‘£100 horse-power coupled to a 66,000-volt dy- 
namo, &c., which word should in each case read watt. 
Also you write ‘‘a 5 horse-power steam turbine direct 
coupled to a 3200-volt dynamo,” this should read ‘a 
3200-watt dynamo.” Please correct and oblige, 

Yours truly, 
Gro. THOMAS AND Co. 

724, Deansgate, Manchester, August 23, 1897. 








LAUNCHES AND TRIAL TRIPS. 

The Holland torpedo-boat Plunger was successfully 
launched at the yard of the Columbian Iron Works, 
Baltimore, Md., on August 7. Her length is 85 ft., and 
diameter 11.5 ft. Her displacement when floating light 
is 155 tons, and when down to her load-water line the 
displacement is 160 tons. Two sets of motive power are 
provided, one for the afloat and awash condition, and 
one for the submerged condition. Twin quadruple ex- 
— engines, with steam furnished from a water-tube 

iler, will operate twin-screws when afloat or awash, 
and a 70 horse-power motor, fed from 48 chloride cells, 
will furnish the power when submerged. The steam 
power, electric dynamo, and storage cells are so con- 
nected as to be readily reversible in their action, thus 
rendering it possible to recharge the cells from the dy- 
namo, the steam engine being used as a prime motor. 
The electric power may also be connected to a propeller 
shaft placed in the axis of the boat, in addition to the 
connection with the main propeller shafts. The motor 


may thus operate a special propeller, in addition to driy. 
ing the ane shafts independently of the steam engines, 
The capacity of the storage cells is amply large to pre. 
vent injury or deterioration while giving off the power 
required to propel the vessel—a speed of about 8 knots 
for at least six hours. It is confidently predicted that 
the vessel will reach a speed of 16 knots in the light con- 
ditions, while she will be able to reach 15 knots with 3 ft, 
of water covering the hull, while not less than 8 knots 
while submerged will be acceptable. At these speeds an 
endurance of 15 hours awash and 10 hours submerged js 
anticipated. She will carry no guns or other armament 
except five automobile torpedoes to be launched from two 
expu = tubes. Two additional torpedoes can be carried 
if desired. 





The ferry steamer Chelricto, built by Messrs. John 
Shearer and Son, of the Kelvinhaugh Slip Dock, Glasgow, 
ran her trial trip on Thursday, August 12. The boat in 
question is double-ended, having at each end a screw and 
rudder. The engines, which were supplied by Messrs, 
M‘Kie and Baxter, of the Copeland Works, Govan, are 
of a novel type, and consists of two pairs of compound 
surface condensing engines arranged on one bedplate. 
When both engines are working, the ship is propelled by 
a double four-crank engine, with high-pressure cylinders 
12 in. in diameter, and low-pressure cylinders 24 in. in dia- 
meter, with an 18-in. stroke. The propellers are 6 ft. 3 in, 
in diameter by 8 ft. 3in. pitch, and have four blades, 
with a surface of 15 square feet. The cooling surface in 
the condenser is 500 square feet. The boilers are two in 
number, being 7 ft. 6 in. in diameter by 18 ft. long. On 
trial with both engines — together, 400 horse-power 
were indicated, and a speed of 10 knots attained. Discon. 
necting one of the engines, and letting its shaft revolve 
freely, a speed of nearly nine knots were registered. 





Messrs. Joseph L. Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, launched 
on the 12th inst. the Min, built to the order of the Mer. 
cantile Steamship Company, Limited, London. Her 
principal dimensions are: Length between perpendi- 
culars, 325 ft.; breadth extreme, 44 ft. 6 in.; depth 
moulded, 22 ft. 2 in. The engines and boilers will 
be fitted by Messrs. Thomas Richardson and Sons, 
Limited, of West Hartlepool, and will have cylinders 
24 in., 38 in., and 64 in. in diameter by 42 in. stroke, sup- 
plied with steam by two large multitubular boilers work- 
ing at 1601b. pressure. 





The powerful twin-screw tug steamer Hotspur for the 
London and India Docks Joint Committee was launched 
on the 16th inst. by Messrs. William Simons and Co., 
Limited, Nenfrew. Its dimensions are: Length over all, 
114 ft.; breadth, 22 ft.; depth, 12 ft.; fitted with two 
sets of compound high and low pressure engines and two 
of Messrs. Babcock and Wilcox’s patent water-tube boilers 
of 800 indicated horse-power for 200 lb. working pressure. 
It has separate surface condenser, air and circulating 

umps, automatic feed pumps, steam starting gear, and 
atest improvements in oudle of this class. The hull and 
machinery have been constructed under the direction of 
Mr. H. F. Donaldson, M. Inst. C.E., engineer-in-chief, 
London and India Docks. 








CATALOGUES.—We have received from Messrs, Alfred 
Herbert and Co., Limited, of Coventry, a copy of their new 
catalogue of American machine tools, manufactured _by the 
Davis and Egan Machine Tool Company, Ohio, U.S.A. 
The catalogue in question is divided into sections, dealing 
with lathes, cycle tools, brass working machines, screwing 
machinery, planing and shaping machines. drilling ma- 
chines, and milling machines. Each section is excellently 
illustrated, the engravings showing distinctly the general 
construction of each tool. 





PERSONAL.—Messrs. W. and R. Balston, manufacturers 
of the well-known Whatman’s drawing paper, are carryin 
out considerable improvements in the plant at their mil 
at Maidstone. Messrs. Wardrop and Whitaker, con- 
sulting engineers, 49, Queen Victoria-street, E.C., are 
superintending the work.—The Motor Development 
Corporation, Limited, of the Tower Works, St. George’s- 
square, N.W., informs us that they have secured the 
services of Mr. F, F. Wellington and the staff of the 
Indestructible Ignition Tube Syndicate, Limited, now in 
liquidation, and are prepared to supply all goods pre- 
viously furnished by the latter company. 





Ovur Locomotive Exports. —The present year ap- 
— likely to be a favourable period in the history of our 
ocomotive exports. The value of the engines exported in 
July was 114,138/., as compared with 70,671/. in July, 
1896, and 47,6762. in July, 1895. The increase observable 
was attributable to larger deliveries to British South 
Africa, British India, and Australasia. The aggregate 
value of the locomotives exported from the United King- 
dom to July, 31 this year was 742,093/., as compared with 
610,615/. in the corresponding period of 1896, and 411,149. 
in the corresponding period of 1895. The value of the 
engines exported to South America in the first seven 
months of this year was 100,886/., as compared with 
172,559/. in the <a period of 1896, and 103,710/. 
in the corresponding period of 1895; to British South 
Africa 67,892/., as compared with 110,440/. and 3356/. 


respectively ; to British India 172,649/., as compared with 
87,262/., and 139,156/. respectively; and to Australasia 


144,169/., as compared with 68,856/. and 13,368/. respec- 
tively. The large increase observable in the pape to 
Australasia is not a little remarkable, in view of the great 
depression, which has prevailed in the older Australasian 








colonies. Western Australia has clearly been a good client. 
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FIVE HORSE-POWER ELECTRIC MOTOR. 


CONSTRUCTED BY THE 
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On this page we illustrate a somewhat novel type of 
electric motor which is being manufactured by the 
Phenix Dynamo Company, of Bradford. This design 
has only been lately brought out, but it seems to have 
met with favour, for already about 20 have been sup- 
plied of powers ranging from one to 50 horse-power, 
and a number are in hand at present. The machine 
shown on the engraving is for 5 brake horse-power 
at 1300 revolutions per minute on a 300-volt circuit. 
The machines have drum armatures, carbon brushes, 
and self-oiling bearings. The magnet cores are of 
cast steel, of circular section, with a single magnetis- 
ing coil, the lower part of the boxes which form part 
of the magnetic circuit, and the lids which form the 
upper pole-pieces, are of steel or cast iron. Being en- 
tirely inclosed they can be used in the open air without 
fear of injury from rain, and they are also very suit- 
able for use in dirty or dusty places, or where there 
would be danger of fire if ordinary open motors were 
used. The firm have supplied these machines for 
driving cranes, machine tools, wood-working machi- 
nery, &c. 








INDUSTRIAL NOTES. 

THE report of the Labour Department of the Board 
of Trade for the month of August states that employ- 
ment, on the whole, was stationary during the past 
month, but it was much better than a year ago at the 
same date. In the 113 trade unions making returns 
there was a total of 465,561 members, of whom 12,371, 
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or 2.7 per cent., were reported to be unemployed, or 
the same percentage as in the previous month. In the 
same month of last year 3.1 per cent. were unemployed 
in the 109 unions reporting, with 427,441 members. 
The chart shows that work has been tolerably steady 
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all through the year up to August, starting with a 
little over 3 per cent. unemployed, and gradually falling 
to nearly 2 per cent. at the end of May. In June there 
was a rise to 2.7 per cent., at which point it continned 
during July. The preceding classified Table shows the 
relative proportions of members unemployed and the 
percentages both for a month ago and a year ago. 

The above figures do not include the increase of un- 
employed brought about by the Engineers’ strike in 
London for the eight hours, and the subsequent lock- 
out of 25 per cent. in certain districts, and the sub- 
sequent dislocation of industry, not only in the en- 
gineering but also in kindred trades. The Table, how- 
ever, will afford the basis for a comparison with the 
next returns, and thus indicate the extent of the dis- 
pute and its general effects on the labour market in 
all the trades affected. The one notable fact is that 
employment was tolerably good up to August in most 
of the great trades represented by the 113 unions. 





Employment in the several chief branches of in- 
dustry was as follows: In the coal-mining districts 
it was better than a year ago. At pits employing 
410,977 persons the average time worked was 4.95 
days per week, or very nearly five full days on the 
average, as compared with 4.83 days in the same 
month of last year. The proportion of unemployed 
in the Durham and Northumberland coal districts was 
only 0.6 per cent., covering two whole months ; at the 
same date last year the proportion was 1.4 per cent. 
In the ironstone mining districts employment con- 
tinued good, and was even slightly better than a year 
ago. At mines employing 16,518 workers, the average 
time worked was 5.78 days per week, as compared 
with 5.71 days in the same month last year. The 
average time put in by the ironstone miners not only 
shows that trade is good in that branch, but it shows 


little time is wasted in play. 

In the pig-iron industry employment was not quite 
so good as in the previous month, but was somewhat 
better than a year ago. At the works of 111 iron- 
masters there were 347 furnaces in blast, the total 
number employed being 22,369 persons, compared with 
350 furnaces, and 22,414 at the end of the month pre- 
vious, and 346 furnaces, employing 22,013 persons at 
the same date last year. Employment at the steel 
works improved during the month, and was better 
than a year ago. At 138 works 39,459 persons were 
employed, being an increase of 1334 in the month, and 
2614 more than in the same month of last year. At 
the puddling furnaces and rolling mills there was also 
an improvement. At 94 works 19,240 persons were 
employed, being 1097 more than in the previous 





also that the men are sober and industrious, and that | i 


month, and 766 more than a year ago. In the tin- 
plate trade the number- of mills at work again de- 
creased, At 87 works only 272 mills out of 479 were 
reported to be at work, or six fewer than in the 
month previous, and 36 fewer than a year ago. It is 
reported, however, that the prevalence of disputes in 
the trade is mainly responsible for the decrease of 
mills in operation. It would appear that the out- 
look was fairly good for all the iron and steel indus- 
tries, from the fact that raw and manufactured ma- 
terial was in good demand, and the output increasing 
up -~ the beginning of August, except in the tinplate 
trade. 





In the engineering and kindred trades employment 
was fairly good up to the date of the eight-hours dis- 
pute. Only 2.7 per cent. were unemployed, compared 
with 2.3 per cent. in the py month, and 2.1 per 
cent. in the same month of last year. The increase of 
unemployed up to the date of the returns was mainly 
in the patternmaking and ironfounding branches. In 
the shipbuilding trades employment was even slightly 
better than in the previous month, the men aed 
steadily employed. The proportion of cmennienea 
members fell to 4.4 per cent., as compared with 4.5 per 
cent. in the month previous, and with 7.5 per cent. a 
month ago. These figures will be a basis for com- 
parison with the first month of the engineering dis- 
pute, and its effects. 

Employment in the building trades continues to be 

ood, The proportion of unemployed members of the 

several unions was only 1.3 per cent., as compared 
with 1.8 per cent. a year ago. It was even better 
than in May of this year, but not quite so good as in 
June. The furnishing trades are also still busy, but 
not quite so brisk. The proportion of unemployed 
was 1.9 per cent., in the previous month it was 1.5 per 
cent., in the same month last year 2 per cent. 





In the textile trades there was little change, cotton 
spinning was moderate, but the weaving branches 
were slack. In the woollen trades work was dull, but 
improving at Huddersfield. The worsted trades show 
no improvement. The hosiery trades were fair at 
Leicester, but quiet at Nottingham. Only 67 per 
cent. of the females were in full employment in those 
trades. 

Dock and riverside labour was better than a year 
ago, and about the same as a month ago. Theaverage 
number employed in London was 15,135, as compared 
with 14,247 a year ago. In the agricultural districts 
work was plentiful, and in some labour was difficult to 
obtain, extra hands keing required for the crops. 





The total number of fresh labour disputes reported 
was 65, involving 46,539 workpeople, as compared with 
66 disputes, affecting 15,871 workpeople in the previous 
month, and 85 disputes, affecting 19,000 in the same 
month last year. Of the total 16 disputes were in the 
building trades, 12 in mining and quarrying, nine in 
the engineering and shipbuilding trades, four in other 
metal trades, four in the textile trades, three in the 
clothing trades, four in connection with transport, and 
13 in other trades. A total of 79 old and new disputes 
were reported to have been settled, affecting 12,380 
persons ; of these 35 disputes, involving 2429 work- 
people, were successful from the workers’ point of view; 
19 involving 4829 workers were partially successful, 
and 25 disputes affecting 5122 workers were unsuc- 
cessful. The building trades disputes were in 15 dif- 
ferent centres, mining disputes in 13 centres; the engi- 
neering and kindred trades disputes include the strike 
in London and eight other centres, the nailmakers and 
keysmiths in Staffordshire, the steelworkers’ labourers 
in Leeds, and the wire workers in the London district. 
Only the one at Leeds was settled. 

The changes in wages affected 32,200 workers, of 
which number 31,500 received advances in wages, and 
only 700 suffered a reduction. The net result of the 
whole was an average advance of Is. per head per week 
in the total number affected. In that total is included 
20,600 ironworkers, &c., in the Midlands under the 
Wages Board, and in South Lancashire and South 
Yorkshire. The changes affecting 20,000 workpeo le 
were effected by sliding scale arrangements; in dis- 
putes affecting 3100 a strike took place, and the remain- 
ing 9100 arranged their differences by negotiation or 
otherwise. In the building trades every dispute was 
successful by advances in wages, as it was also in the 
iron and steel trades, in the engineering and shipbuild- 
ing trades, inthe wood-working and furnishing trades, 
among all employés of local authorities, and in the mis- 
cellaneous trades. The decreases were in connection 
with mining and quarrying and in the textile trades, 
There was one decrease in seamen’s wages and three 
increases. The hours of labour were reduced in 12 
centres, affecting eight branches of trade.. There were 
27 disputes still unsettled, including the Bethesda 
quarrymen, the engineers’ dispute, the boot and shoe 
makers, Norwich, tinplate workers, several of the 
building trades. Some of these were disputes affecting 
a large number of workpeople, and some have been on 





for a long time. In a few cases the disputes have now 
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ended, but in others there are indications of a long- 
continued struggle. One dispute affecting 1400 
workers, was caused through absence from work on 
the day after Jubilee Day. 

In the Lancashire districts employment is variable 
in the engineering trades, modi. 4 by the engineers’ 
dispute and the consequent lock-out. In some dis- 
tricts it is felt less than others, and some of the large 
firms have not taken sides, and therefore work pro- 
ceeds as usual, Those not concerned in the lock-out 
are fully employed, but those engaged in the dispute 
are only kept going by the foremen, apprentices, and 
such non-union men as remained or have offered them- 
selves. It does not appear that the employers have 
made any great efforts to obtain a supply of outside 
labour up to the present time. The supposition in 
some quarters is that the firms are content, as far as 
eaultle. to finish up some work in hand, and then, if 
the dispute continues, practically to close their estab- 
lishments. It is reported that a good deal of work 
which would in all probability have been placed in 
Lancashire has been diverted to other centres. There 
seems to be little indication of any settlement in the 
various districts where lock-out notices have been 
given; on the contrary, the dispute appears to be 
extending. The effects are being felt in the iron 
trade. The stoppage of so many establishments is 
causing a slackening off in inquiries for raw and 
finished material, and deliveries on account of existing 
contracts are in some cases suspended. But, singu- 
larly enough, prices appear to be well maintained. 
This applies equally to finished iron and to the steel 
trade. 





The last reports to the Labour Department will be 
interesting as a basis of comparison with the next 
issue of such reports. In the Manchester district, 
out of 27,328 members in societies reporting, only 732, 
or 2.7 per cent., were unemployed. The several 
branches were moderately busy, and in some cases 
good. In the Oldham district only 1.1 per cent. were 
out of work in all branches of the engineering and 
kindred trades. In the Bolton district the engineers’ 
dispute had begun to operate, and therefore some 
1000 men were idle, besides labourers. In Bury the 
engineering shops were unusually busy, except where 
the lock-out was in operation. In Wigan all the 
firms are busy, no lock-out. In the Blackburn and 
Burnley districts the lock-out had not begun, and all 
shops were busy. In the Liverpool district there was 
a distinct improvement, the proportion of unemployed 
having fallen 4 per cent. In the Barrow district there 
was improvement in the iron and steel trades, but no 
reports are given as to the engineering industries. 
These reports refer only to a time when the lock-out 
notices first began to operate. 





In the Wolverhampton district business has been 
fairly busy and steady ; with cooler weather, the out- 
put, both at the mills and furnaces, shows a satisfac- 
tory increase and the manufacturers have been able to 
clear off some arrears of old orders. In some branches, 
especially in marked bars and common black sheets, 
buying has been going on mostly in small lots, but on 
the whole makers of finished iron have not had much 
to complain of. Home demands generally have been 
limited to current requirements, but negotiations re- 
cently opened up have resulted in heavy orders for 
both iron and steel for Australian and foreign markets. 
China and Japan also have been increasing their trade 
with the district in hoops, rods, and heavy machi- 
nery ; some well filled lines have also come to hand 
for South America and the West Indies. Steel is 
in moderate inquiry, but recent quotations are main- 
tained. Prices, as a rule, have been “og se steady, 
in spite of the engineering dispute. So far the engi- 
neering firms have not been involved in that dispute, 
and employment has been good, particularly good in 
the electrical branches. Boiler, bridge, and girder 
makers are busy, as also are ironmoulders. The cycle 
makers, however, have been on short time. Employ- 
ment has been good also in the Coalbrookdale and 
Wednesbury districts. 





In the Birmingham district some good shipping 
orders have come to hand for bar and horseshoe iron 
from the South American markets, while galvanised 
sheets are more in request for Australia and South 
Africa. The consumptive requirements for local 
manufacturers have been increasing as regards wrought 
iron, tube, ironfoundry, and the bedstead branches, 
and makers of nuts and rivets are very busy. Sheets, 
both plain and galvanised, are somewhat firmer by 
reason of slackening a with the result that 
better prices are obtainable. In some other branches 
there is quietude, and will be, it is expected, until 
the engineers’ dispute is settled. So far the dispute 
has not extended to Birmingham. Employment in 
general has been good; in the several branches 
of trade making returns, with a total of 14,321 
members, only 245, or 1.7.per cent. were out of 
work. In the engineering trades the men are busy, 





many working overtime. But the cycle trade has 
fallen off, with suspensions in some cases, and short 
time in others. In the Coventry district it is the 
same, engineers busy but cycle hands slack. At Red- 
ditch, however, the cycle trade has been good, many 
working overtime. 





A dispute has been developing in the iron safe 
trades in London, the men seeking a reduction in the 
working hours from 60 to 54 hours per week, a con- 
cession which the men say was given to the engineers 
27 years ago. The employers, it is stated, are not un- 
willing to grant the nine hours, if the men will forego 
the pay. But the men ask for an advance in wages 
of 10 per cent. on piece prices, and that the day 
workers shall be paid the same for 54 hours as for 60 
hours. Notices have been given at most of the firms 
to cease work unless the concession is granted, but at 
the largest firm no such notices have beengiven. The 
smaller masters say that they will grant the concession 
if Messrs. Chubb’s will do the same. 


The engineers’ dispute is extending, and there are 
indications of a very severe struggle. Each side seems 
to be estimating the strength of the other. The men 
report that 209 London firms, employing 15,400 men, 
have conceded the eight hours. But the Jarger firms 
remain as before. At the end of last week—the fifth 
of the dispute—the sums of money distributed 
amounted to 33,000/. The proportions were 19,000 
engineers, who were paid 15s. per week per man; the 
allied workers, 12,000 men, paid at rates from 10s. to 
15s. per man; labourers, 5000 paid 8s. per man. 
Total involved in the dispute up to that date, 45,000. 
But from the end of last week the total will be in- 
creased, besides which large numbers will probably be 
thrown out of work by reason of the stoppage a the 
engineering branches. The executive of the National 
Free Labour Association, at their meeting on Satur- 
day last, reported that ‘‘in London alone 20 firms, 
employing 15,000 men, were kept going by the Asso- 
ciation.” It was further pits that 300 society men 
had torn up their cards, some of whom had been 
members of the Amalgamated Society for 15 years. 
It is necessary that these reports should be taken 
with caution. The indirect effects of the strike and 
lock-out are beginning to be felt. At Elswick some 
700 men were suspended at the close of last week. The 
same thing is happening on the Clyde and at other 
works on the Tyne. The Employers’ Federation have 
been criticising the numerical strength and financial 
position of the Amalgamated Society, and the latter 
have replied to the effect that the 62,000 men at work 
will be able to contribute in levies 10,000/. per week, 
so that only 9000/. will be drawn from the union funds, 
when 21,000 men are out. The Carpenters and Joiners 
are giving 600/. per week. On Sunday next a great 
demonstration in favour of the eight-hours movement, 
and in support of the men out, is to be held in 
Hyde Park. and meetings are being held in various 
— towns in the provinces. Some unruly scenes 
1ave been witnessed at Nottingham, and prosecutions 
lace in London and at Birkenhead for in- 
timidation, but it is hoped that these acts of violence 
will cease. Up to the beginning of the present week 
the indications were that the dispute is extending on 
all sides, and that the struggle will be prolonged. On 
the other hand, the men assert that the eight hours is 
being won in London in spite of all difficulties. 


have taken 





The most satisfactory event to be recorded in con- 
nection with labour is the settlement of the Penrhyn 
uarrymen’s dispute. Negotiations had been going on 
or some little time, and the basis of agreement was 
finally settled early in last week, but the terms were 
not made known until Saturday evening, when they 
were submitted to a mass meeting of the men, and were 
by them accepted. The men asked for fortnightl 
ays, but this the management absolutely me af 
his is regretable, because during the next six weeks 
— have to run deeper into debt from which 
probably the majority of them will never be free again. 
Nor is it fair to keep several week’s wages in hand, 
for it practically amounts to so much working capital, 
upon which no interest is paid. Short pays have been 
found to be the best in all cases, and, as a rule, em- 
ployers have readily agreed to the practice. Other- 
wise the terms are favourable, All the late employés 
are, as far as practicable, to be re-admitted in a body, 
the remainder to be re-engaged as soon as possible, 
time being allowed for those at a distance to re- 
turn to their homes and work. Quarrymen are 
to be paid at the rate of 5s. 6d. per day, bad- 
rock men 4s, 7d., and labourers 3s. 7d. so long 
as trade permits. Monthly bargains are to be 
given to suitable persons without delay. The letting 
of contracts is to be left in the hands of the manage- 
ment, who are to engage all persons, and see that each 
receives his just rates of wages. With respect to 
grievances, they are, in the first instance, to be sub- 
mitted to the local manager by the person or persons 
affected ; if the men are not satisfied they may submit 
the case to the chief manager, either o- or by 











deputation, as they think best. This was the one great 
grievance of which the men complained, that the 
could not state their case by deputation. If the men 
are dissatisfied with the result of this first submission 
of their case, they may again submit it by a genera] 
deputation of six persons elected from the whole body 
of workmen. In all cases of importance an appeal may 
be made to Lord Penrhyn, either by the individuals 
affected, or by a deputation. The agreement is signed 
by the chief manager on behalf of Lord Penrhyn, and 
by three delegates of the men, and is now ratified by 
the whole body. 





Some 300 tool forgers ceased work at Sheffield at 
the close of last week pursuant to their notices. The 
men demanded an increase in wages, which the em- 

loyers refused to concede, and hence the strike, 

he men are hand workers and the employers are 
endeavouring to substitute machinery for tool forging, 
and thus supersede hand labour. Up to the time of 
the dispute the men were busy. 





The master builders of Edinburgh and Leith have 
conceded the eight-hours day to the operatives after a 
strike of nearly three weeks, and some of the men 
have been granted an advance of 4d. per hour, from 
84d. to 9d. per hour. 





The coalminers’ strike at the Bedlington Colliery 
was considered by a meeting of delegates on Saturday 
last, when it was carried by 44 to 13 that the men 
resume work, and that the matter be dealt with 
by the joint committee. The 13 in opposition 
desired that support should be given to the men on 
strike. The matter is now being submitted to the 
several lodges. 





The Miners’ Congress, just held in France, has 
decided to ask the Government to increase the railway 
rates upon all foreign coal imported into France, as 
a means of checking foreign competition. How curious 
it is that men who declare for the solidarity of labour, 
and for universal socialism, favour all measures which 
will crush labour not absolutely native to their own 
country. 








THE MATHEMATICAL THEORY OF NAVAL 
ARCHITECTURE. 


On the Advances made in the Mathematical Theory of 
Naval Architecture during the Existence of the Institu- 
tion. 

By Sir Epwarp J. Reep, K.C.B., F.R.S., Vice- 
President. 


(Concluded from page 240.) 


THE limits of this paper do not admit of my doing full 
justice, or anything like full justice, in respect of statical 
stability, to even our French friends alone, and still less 
to the valuable labours of numerous other foreign investi- 
gators. It would require more time, and probably more 
skill, than I have at my disposal, even to apportion the 
effective progress made in the studies of stability and 
stability calculations to the respective countries who have 
shared in the production of it, and much more to appor- 
tion it to therespective investigators in each country. To 
do either would be to perform the double work of distri- 
buting awards of merit, first, in respect of the geometrical 
aspects of the subject ; and, seocuthy, in respect of the 
accuracy, facility, and economy (of time) which the 
various improvements in actual calculations have brought 
about. I ought tosay, however, to prevent possible mis- 
aeons that, bearing in mind the respective bents 
of the French and British minds in dealing with a subject 
of this nature—the latter looking mainly to the final re- 
sult to be effected by such calculations, and the former, 
although looking also to that result, nevertheless allowing 
itself frequent and splendid excursions into ideal geome- 
metrical regions—there seems to be no good reason to 
doubt that both France and Britain have been well 
served. 

It has to be acknowledged, of course, that in all the 
calculations for statical stability the assumptions involved, 
if not wholly imaginary, are so in a large degree. For 
example, the usually assumed statical position of a ship 
inclined through a given angle in still water, subject to a 
considerable righting force, is admittedly of that character. 
Nothing but an external applied force could bring her into 
such a position, and any such applied force, with some 

ible exceptions, ie certainly alter her immersion. 
mention the matter, not because I regard it as impairing 
the results of our stability calculations (for the imagina- 
tion is a faculty of supreme necessity to the pursuers of 
science everywhere, and in mathematical work that which 
is most purely imaginary is often the most true); but 
use it is a matter which has to be borne in mind in 
approaching the dynamical aspect of stability, and points 
to the desirability of keeping continually in view the fact 
that all the ultimate ner en of stability are necessarily 
dynamical a. A ship at absolute rest in still 
water, could one exist, with no disturbing force whatever 
acting upon it—no air of heaven even breathing on it— 
would, of course, exert or elicit absolutely no stability in 
the technical sense of the word. To bring stability, or 
the exercise of a righting force, into play, disturbance 18 
obviously necessary. In an investigation of Mons. M. E. 


* Paper read at the International Congress of Naval 
Architects and Marine Engineers. 
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Guyou, of the Navy of France, entitled, ‘‘ Théorie 
Nouvelle de la Stabilité de ? Equilibre des Corps Flottans” 
(which falls within the period under review), the author 
lays it down, with some insistence, that the problem of 
stability is necessarily and purely a dynamical problem. 
He says we cannot speak of an actual floating body being 
in equilibrium in any other sense than that, being made 
to undergo a small disturbance, it will, after a series 
of oscillations, necessarily return to its primary position. 
There is nothing, of course, really novel in this view— 
nothing novel, I mean, to those who have mastered the 
principles of the subject ; but we have also to consider the 
nautical and outer world. There is very much novelty, 
and very much beauty, too, in the manner in which M. 
Guyou pursues his inquiries, dealing mainly with a body 
afloat in a vessel containing water, and discussing the 
movements and conditions of both the fluid and the float- 
ing body, and their relations to each other, on perfectly 
sound dynamical principles. I need hardly remind mem- 
bers of the Institution that M. Bertin, in his valuable 
‘Notes on Waves and Rolling,” passes by an easy transi- 
tion from the statical to the oe operation of a 
ship’s righting forces ; while MM. Risbec and Duhil de 
Benazé treated the subject from the point of view that all 
the work done by the oscillations of a ship proceeds solely 
from the vertical displacements of the centre of gravity 
and the centre of buoyancy. I may add that long before 
either of the above gentlemen entered the field, and before 
even our own lamented vice-president, Canon Moseley, 
brought forward his famous exposition of dynamical 
stability—which he fondly supposed to be perfectly novel 
—the question of dynamical treatment received recogni- 
tion and consideration from M. Moreau, a former pro- 
fessor of the French Ecole Royale du Génie Maritime. 
Professor Moreau in 1830 published at Brest a work in 
which the dynamical view of the question was clearly set 
forth. It was, however, only small oscillations that Moreau 
considered, and he employed his results only for obtaining 
maximum and minimum values of the height of the centre 
of gravity. It was no yon anticipation, therefore, of 
Moseley’s much larger and farther-reaching investigations, 
and, such as it was, was unknown to him; for, in his 
Royal Society paper of 1850, in which he first made his 
system known, Canon Moseley said: ‘‘I cannot find that 
the question has before been considered in this point of 
view, but only in that which determined whether any 
iven position be one of stable, unstable, or mixed equili- 
rium, or which determines what pressure is necessary to 
detain the body at any given inclination from such a 
position.” 

The calculation of dynamical stability for still water 
conditions presents no difficulty. Leaving aside for the 
moment all consideration of external disturbing forces, 
and dealing only with the smooth water case, no room for 
difference of opinion exists. It practically resolves itself 
into a question of the amount of work done in inclining 
a ship from one given position to another, and this can be 
ascertained by multiplying the weight of the ship into the 
vertical distance through which the centres of gravity and 
buoyancy have separated during the inclination. If, again, 
we take the ordinary curve of statical stability (G Z’s) for 
the ship, and set off upon it the angles before and after 
inclination, the area of the curve between the ordinates 
at those points will give the same thing, or rather be pro- 
portional to it (as the weight must, of course, enter in as 
a multiplier); for the area of the curve between those 
ordinates will represent the sum of the infinitesimal items 
of work done from point to point. By calculating all such 
areas, and making them ordinates of a new curve, a curve 
of dynamical stability is obtained. 

It is when the effects of winds and waves are brought 
in that the difficulties commence, and it cannot, I think, 
be said that the problem has yet received its complete and 
final solution. te the mode of accounting for the in- 
clining force of the wind upon sails, by graphically setting 
apart portions of the curve of stability for the wind’s con- 
sumption, so to speak, has not always been similarly 
dealt with even by competent investigators. When wave 
action is likewise rought into account, the differences be- 
tween them have been increased ; in fact, one ingeniousand 
singularly clear-headed naval architect took exception to 
the parcelling out of the curve of stability into divisions 
respectively appropriated to the effects of the wind and of 
the waves. He much preferred to take them both into 
account by assuming the ship under sail to be rolling in 
the worst waves she is likely to encounter, and then struck 
by a squall at that part of her roll at which the force of 
the squall would be most dangerous. 

It must be acknowledged that this Institution has been 
most fortunate in having had unfolded under its auspices 
in a remarkable manner the mathematical theory of a 
ship’s rolling among waves. So early as at its second 
meeting the late Mr. Froude, in an extempore address, 
afterwards brought into written form, expounded to us his 
novel and beautiful theory of rolling, which has formed 
the basis of all that has been done since .in this country on 
this subject. That address excited the greatest possible 
attention, and, although received with some doubt and 
distrust at first, even by our most mathematical colleagues, 
has taken its permanent and lofty place in the science of 
our profession. It is quite true that Bernouilli, a century 
before, had written a most remarkable ‘‘ Mémoire,” and 
obtained for it the prize of the French Royal Academy of 
Sciences, founding his investigation. upon the assumption 
that the oscillations of waves will prevail over those of the 
ship, so that the “periods” of both will come to be 
identical, the amplitude of the rolling only being de- 
pendent Pa: the ship’s natural time of oscillation. He 
initiated the idea—so much _ reso to since—of assimi- 
lating the motion of the ship in waves to that of a pen- 
dulum whose natural oscillation was disturbed by an ex- 
ternal force recurring periodically. He applied the for- 
mula for the pendulum to the case of the ship, and in 





some degree anticipated the point which Mr. Froude so 
much and so properly insisted upon, viz., the danger that 
may result from an approximate equality between the 
natural time of oscillation of the ship and the wave period. 
But the paper of Froude was a highly novel and 
noble piece of scientific work, and elicited from the 
late Canon Moseley, the only Englishman of that time 
who had worked publicly at dynamical stability, his 
highest approval, as showing ‘“‘that a great harvest of 
valuable results is to be reaped from the mathematical 
discussion of the more profound problems of shipbuilding 
science.” 

Mr. Froude’s paper of 1861 was followed in 1862 by a 
most remarkable contribution concerning it from a gentle- 
man recently deceased, my old friend and colleague at 
school and at the Admiralty, Mr. J. B. C. Crossland— 
a man second to none, whom I have known, in the clear- 
ness and power of his mind when applied to scientific 
objects, and yet so reluctant to accept publicity in any 
form that I had the greatest difficulty in inducing him to 
write his paper, and only succeeded in doing so by exer- 
cising official authority. Mr. Crossland’s paper mvesti- 
gated the effects of stability upon a body afloat in water 
to which movements were imparted vertically, horizon- 
tally, and obliquely ; and, in point of fact, confirmed Mr. 
Froude’s principal views by wholly independent pro- 
cesses, and established those views upon even more 
general principles than Mr. Froude himself had set forth.* 

From those early days onward, throughout the whole 
existence of the Institution, this question has been more 
or less under discussion, and only last year Mr. R. E. 
Froude read a most valuable paper upon it. There have 
been many labourers in this field, and among the most 
distinguished of them is M. Emile Bertin, of whose 
ability andindustry our Transactions display abundant evi- 
dence. As recently as 1894, M. Bertin gave us a contri- 
bution upon the subject, in which, with engaging gal- 
lantry, he said that neither he nor others had thus far suc- 
ceeded in greatly advancing the question of a ship’s rolling 
upon waves that were not synchronous. At the Paris 
meeting of 1895, he dealt again, and with great fulness, on 
this aspect of the rolling question. The case of rolling on 
synchronous waves has, I believe we all admit, been pretty 
conclusively established ; but rolling upon non-synchron- 
ous waves—and I am bound tosay I generally find at sea 
that the search for any considerable series of synchronous 
waves is not very successful—presents us with a much 
wider and more debatable field. Mr. Froude, in his paper 
of 1896 just referred to, presents, with scientific frankness, 
many views different from those of M. Bertin, and con- 
ducts his argument with that finished skill and ample re- 
source which make him so accomplished a successor to his 
illustrious father. The complexity of the problem is so 

reat and undeniable that I feel it would be manifest 
olly to attempt to extract from it for your benefit even a 
clear statement of the situation. It is acknowledged by 
all that, as a rule at least, and so far as mid-ocean is con- 
cerned, the sea, if greatly disturbed, is disturbed in a 
confused and irregular manner. And, therefore, as Mr. 
Froude most truly said last year, ‘‘the net rolling will con- 
sist of the superposition of the system of rolling proper 
to the several component swells ;” and, although he most 
ably analysed this net rolling into its component elements, 
I dare not further plunge you into the many perplexities 
of the subject. 

It is only left me to say a practical word upon this 
question of rolling. Recent investigation and experience 
have shown that the large rolling of a ship at sea may 
be greatly checked by the use of bilge keels, and that for 
smaller angles of rolling the employment of free water in 
suitable chambers has a similar and considerable effect. 
One of our much respected professional members of 
Council, Mr. Philip Watts, now of Elswick Shipyard, 
who, as long ago as 1871, wrote a masterly paper on the 

eneral question of rolling,+ furnished us more recently 
(1885) with a paper on the use of water chambers, and 
incidentally of bilge keels, for reducing the rolling of 
ships, in which this subject is worked out with graphic 
illustrations. The use of water as ballast for merchant 
ships is, I fear, leading to some danger and loss, not 
because of any inherent defect in its use for this purpose, 
but because in applying it to the various objects of bal- 
lasting, trimming, and replacing fuel that has been con- 
sumed, more knowledge is required than is sometimes 
available, and more water ballast is needed than is some- 
times arranged for. This, however, points not to defec- 
tive scientific theory, but only to the desirability of extend- 
ing scientific information. 

I have only space to remind you that in March of last 
year, Captain A. Kriloff, Professor at the Naval Academy 
of St. Petersburg, brought before us a new mathematical 
theory of the pitching motions of ships on waves, which 
elicited, as it well deserved, the highest encomiums of our 
most competent critics. This discourse, with others just 


* IT would take the liberty of advising those who are in- 
terested in this branch of our science, and who have not 
yet gone back to our early Transactions, to refer to this 
paper of Mr. Crossland’s if they desire to master the 

rimary principles which underlie this question. The 
late Mr. Froude, in the debate on this paper, said, ‘‘ Mr. 
Crossland appears to me to have followed out, on an in- 
dependent line of thought, and ina thoroughly common 
sense and sound manner, a series of steps by which the 
fundamental laws of dynamics may be applied directly to 
the elementary conditions of motion belonging to wave 
surfaces, and to have pursued them further, in a manner 
not less original and interesting, into the more intricate 
and difficult conditions of complete wave motion, arriving, 
not indeed at a complete solution of the question, but at 
many very instructive views respecting it.” 

+ See the Annual of the Royal School of Naval Archi- 
tecture and Marine Engineering for that year. 





referred to, serves to show that the mathematics of the 
movements of a ship at sea are still undergoing yearly 
development, and that the Institution of Nava] Architects 
in respect of this question may be proud of its past and 
confident of its future progress. 

In his paper which forms the starting-point of my obser- 
vations of to-day Dr. Woolley dealt but briefly with the 

uestion of resistance to the propulsion of ships; but in 
the short space devoted to it he took significant note of 
the unsatisfactory nature of the various theories of resist- 
ance existing at that time, a to accept as in 
any sense conclusive the late Mr. tt Russell’s wave- 
line theory of least resistance. That theory was amply 
expounded by the author of it in later papers read during 
the same and the following session, with all the clean-cut 
thought, ready humour, and luminous exposition of which 
our departed friend was so great a master ; but we have to 
papi I fear, that it never, in all its parts and asa 
complete theory, secured the assent of the great masters 
of naval science. It could not well have done so, even at 
that time, for reasons presently to appear, still less could 
it do so in the light that has fallen upon the subject since 
this Institution commenced its work. If there be any in- 
disputable fact connected with the passage of a ship across 
the water, it is —— true that, from point to point, the 
ship has to place itself where the water has just been. 
This must be admitted ; but it is impossible to doubt that 
a very false impression of the operation performed by a 
moving ship was created by treating this operation (as 
Scott Russell treated it in his most formal communica- 
tions) as a case of ordinary “excavation.” Taking a 
—— case, he said (Transactions of the Institution of 

aval Architects, vol. i.), ‘‘This is an excavation of 
16,200 tons of water in a minute ; and this, therefore, is 
the measure of the minimum amount of excavation to be 
performed in order to clear the way of the ship.” As if 
to remove all doubt or question, he added, ‘‘ It is inevit- 
able, and no human ingenuity can reduce it in quantity.” 
The figures just given relate to a vessel of square section 
36 ft. wide by 15 ft. deep; but were we to select, as we 
might from existing ships, the case of a vessel of about 
double these measurements, we should have a canal section 
four times greater, and the “excavation” r minute 
would be that of 65,000 tons of water, or 3,900,000 tons 

r hour, to be raised from the depth of the centre of 

uoyancy to the surface. This extravagant conception* 
of the fundamental work to be executed by the propellin 
engines of a ship, although subject, as Mr. Scott Russel 
well knew and said, to qualifications, nevertheless lay at 
the basis of his theory of ship resistances. It is unde- 
sirable and unnecessary to pursue the subject here, as 
Scott Russell’s proposition in no way enters into the 
theories of resistance which now prevail. I have only 
adverted to it because Dr. Woolley, far as he was from 
accepting it, after saying that we were then (1860) ‘‘as 
far as ever from a sound theory of resistances,” went on 
to refer to Scott Russell’s wave-line theory as one which 
‘*claimed ” to effectually solve the problem! It therefore 
has to be taken into account as a theory falling within the 

riod covered by this paper. It must not inferred, 
owever, from what I have said in depreciation of his 
theory that Scott Russell’s investigations into this branch 
of our science were fruitless. On the contrary, they 
abounded with valuable facts and suggestions, and in his 
first paper, read to us in 1860, he drew forcible attention 
to a circumstance which every recent investigator must 
agree with, viz., that from Sir Isaac Newton’s onward, 
too many views of ship resistance were inferred from ex- 
periments made with bodies situated entirely under water. 
“a. t error in inquiries of this kind has heretofore 
been committed,” he said, ‘‘ by resorting to phenomena 
of resistance of bodies entirely covered with water, and 
not only under the water, but entirely away from the 
surface; and by treating the results drawn from such 
observations as if they fairly represented the conditions 
of ships moving on the surface of the water.” The truth 
of this criticism is now everywhere recognised. 

It is not too much to say that in most of its essen- 
tials the theory of ship resistance has been completely 
changed since this Institution was founded. Were the 
work of “excavating” the water from the path of a ship 
the true measure of her resistance, it is obvious that a 
ship afloat on the surface with a given immersed section 
would experience less resistance than a ship of like sec- 
tion which was wholly and deeply immersed below the 
surface, because the ship floating at the surface would have 
to raise the spoil water, so to speak, a much less height 
than the other. But according to the now accépted 
theory of resistance the deeply immersed ship would be 
relieved from much of the resistance which is found to 
exist at considerable speeds, and which is due to the pro- 
duction at the surface (by vesssls floating there, and 
driven there ee of systems of waves which can only 
barge sag uced at the free surface. Further, the 
late Mr. William Froude proved that at low speeds the 
resistance to a ship is practically due only to surface 
friction. It is therefore proportional to the wetted surface 
and not to the transverse sectional area of the vessel ; and 
he very properly inferred from this that the excess of re- 
sistance which is experienced at higher speeds, and which 





* “Tt is a ro worth noticing here what an ex- 
ceedingly small force, after all, is the resistance of a ship 
compared with the apparent magnitude of the pheno- 
mena involved. Scarcely any one, I imagine, seeing, for 
instance, the new frigate Shah steaming at full speed 
would be inclined at first sight to credit, which is never- 
theless the fact, that the whole propulsive force necessary 
to produce that apparently tremendous effect is only 
27 tons ; in fact, less than one two-hundredth part of the 
weight of the vessel.”—The late Mr. Froude, F.R.S, in 
his address to the Royal Institution, May, 1876, 





274 





ENGINEERING. 


[Auc. 27, 1897. 








grows with the increase of speed, is largely due to ‘‘ wave 
making.” 

{t has here become necessary to outline, however briefly, 
the means by which we have reached the present state of 
the theory of resistances, as distinguished from its con- 
dition in 1860, and for some time later. These means 
are to be traced in this country more or less specifically, 
and mainly, to the labours of Stokes, Lord Kelvin, 
Rankine, and the two Froudes. It was in 1870 that the 
late Professor Macquorn Rankine, profiting by prior in- 
vestigations, presented to this Institution Es version of 
the beautiful theory of stream lines, and stream line sur- 
faces. These were given to us as the results of a mathe- 
matical investigation which was communicated in detail 
to the Royal Society. The subject had been in course of 
investigation by Rankine and others for several years pre- 
viously, and the interim results, so to speak, had found 
their way, more or less, to the public; but in Rankine’s 
paper of 1870, the results were brought up to date, and a 
strong impulse was thus given to the development of the 
modern theory Of resistance. A ‘‘stream line ”—one 
may say for the benefit of the uninitiated—is the path 
traced by a particle ina steady fluid current; and, there- 
fore, when correctly depicted, a group of such lines will 
exhibit to the eye the motions of particles in different 
parts of a steady current moving round and past such an 
obstacle as a ship presents—the same motions resulting, of 
course, whether the ship moves through a fluid otherwise at 
rest, or the ship is at rest with the current flowing past it. 
A ‘‘ stream line surface” is a surface which traverses a 
number of neighbouring stream lines; and we may con- 
ceive a current to be divided by a number of such sur- 
faces into ‘‘elementary streams.” By this device the 
speed of the current at different points in the same ele- 
mentary stream may be arrived at, because the velocity 
will evidently vary from point to point inversely as the 
area of the transverse section of the stream. The streain 
line surfaces passing around a body at rest are necessarily 
surfaces of unequal pressure, and Rankine’s investigations 
dealt exhaustively with the relations of the unequal pres- 
sures. Of Rankine’s views the late William Froude be- 
came a lucid exponent, following them up with beautiful 
experimental researches, performed mainly, but not en- 
tirely, by means of models. His elucidations of these 
experiments, and his deductions therefrom, were so clear 
and so comprehensive as to present him to day in the 
character of the principal founder of the modern theory 
of resistance.* 

It will already have been seen that in order to reach 
this theory we had to start from very abstract considera- 
tions indeed. One of our greatest aids to clear concep- 
tions of it is derived from something anterior even to the 
stream-line theory as applied to water itself ; for our best 
point of departure is the imaginary movement of a per- 
fect fluid, which, so far as we know, and as we must 
indeed believe, is itself imaginary. A perfect fluid is a 
fluid conceived to be absolutely without friction between 
its parts, and devoid of all viscosity, so that no force is 
wasted by the movements of its particles among each 
other, the vis viva of one moving particle being trans- 
ferred without diminution to another, or to others. Such 
a fluid would be instantaneously responsive to the pres- 
sures exerted by a body wholly and deeply immersed in 
it, and could offer no resistance save that due to inertia. 
All the time the motion of such a body is increased in 
velocity, differences of pressure, and accelerations of 
motion, will take place among the particles of fluid. 
When the disturbing body ceases to be accelerated, and 
moves on (as we will suppose) with a uniform velocity, a 
definite set of stream lines and stream surfaces will have 
been established; the positive and negative pressures 
upon the body will, by the laws of fluid motion, be pre- 
cisely balanced ; and the whole system of fluid particles 
and the body embraced by them will advance with ‘a 
uniform velocity without any resistance whatever. Bring 
the body from the deep interior to the surface of a per- 
fect fluid, however, and this state of things will no longer 
exist. The vertical reactions of the fluid from above the 
body will be lost ; an upward movement of the parts of 
the fluid will take place; this upward movement will 
result in the formation of waves ; gravitation will begin 
to level these waves as soon as they are created ; and 
energy will consequently be lost. Hence, even were 
water a perfect fluid, energy would have to be expended 
upon a floating body to keep it moving at a uniform 
speed, and this energy would, of course, be the exact 
equivalent of the energy expended by what would be 
called the fluid resistance. Here we have, therefore, in 
the production of waves at the surface, a necessary element 
of resistance, which clearly will not be got rid of by the 
substitution of water for a perfect fluid. With this sub- 
stitution, on the contrary, there will enter a second 
element of resistance, viz., that due to the friction and 
viscosity of the water, which oppose every movement of 
the particles, whether that movement be among the par- 
ticles themselves, or past the surface of the moving body. 
And there isa third element cf resistance which will enter 
at the same time, viz., that due to the energy expended 
upon the production of eddies by abrupt interferences 
with the general movements of the body and of the water, 
should such exist. Such is a brief account of the now 
received doctrine of the elements of resistance, as [ under- 
stand it, which has been arrived at by the combined 
labours of Stokes, Rankine, the Froudes, and others, but 
is chiefly due to the labours of the late W. Froude. 

The wave-making resistance—while operating as a 
sternward force upon the ship, and capable in that sense 
of being separated in our minds from the details of wave 
production — nevertheless actually takes effect upon 





* See his Presidential Address to Section G, British 
Association, 1875, and the discourse to the Royal Institu- 
tion in 1876. 





the water by producing two distinct sets of waves, of 
which one set travels in the line of the ship’s advance, 
and the other diverges obliquely from it. In an eloquent 
passage in his address of 1894 to the Greenock Philoso- 
phical Society, Mr. R. E. Froude spoke of the visibility 
of the effects of each of the now recognised elements of 
resistance, viz., friction, eddy making, and wave genesis : 

“We may observe the effect of the skin-friction resist- 
ance in the belt of eddying water which clothes the sur- 
face of the ship from end to end, getting thicker and 
thicker as it approaches the stern. e may observe the 
effect of the eddy-making resistance in the increase of 
this eddying mass of water behind thestern. And lastly, 
the effect of wave-making resistance shows itself plainly 
to every eye in the wave system which we see spreading 
away from the ship. We see the effect of what I have 
termed the ‘direct’ wave-making resistance in the train 
of large but long and gently undulating waves following 
in the wake of the ship, with crest-lines square to the 
line of motion. And we see the effect of the oblique 
wave-making resistance, in the feathering crest which 
diverges from the bow, with its attendant échelon waves, 
stretching away into the distance in an oblique line as 
far as the eye can reach.” 

I am greatly tempted to descant upon this branch of 
the subject at some length ; to speak of the quantitative 
division of the aggregate resistance opposed to a ship intu 
its three elements, due to friction, wave-making, and 
expenditure upon eddies respectively ; and to exhibit to 
you how many results of experience that were aforetime 
anomalous and inexplicable are made clear and consistent 
by this new and beautiful theory—one of the most fasci- 
nating that could have come to us adventurers into the 
science of the sea. But it is my unhappy lot to-day to be 
compelled to drive apace past the newly discovered terri- 
tories of naval science, giving them but a distant glance 
at the most, and, in many cases, leaving them wholly 
unremarked ; but I ask you, nevertheless, to believe that 
these territories are many and fertile, teeming with 
pleasure and profit for those who, at leasure, explore 
them. I do not think any better exposition of the modern 
laws of resistance can be found than that given by Mr. 
R. E. Froude in his Greenock paper quoted above. Suffice 
it to add that the labours of a few men, conspicuous 
among them being officers and members of this Institu- 
tion, have, since its formation, brought the laws of fluid 
resistance from the darkness and doubt in which even the 
most illustrious investigators had left them, and by the 
combined efforts of genius with those of painstaking ex- 
perimental research—which some esteem even more highly 
than genius itself, but which is really the essential friend 
and collaborateur with genius in the disclosure of natural 
laws—have laid those laws open to the view, the admira- 
tion, and the guidance of our profession. 

And what is true of the novel and beautiful theory of 
resistance is equally true of the whole mathematical theory 
of naval architecture in all its parts. It is a domain in 
which the mind may expatiate with delight amid the 
charming complexities and fascinating intricacies of ideal 
science, knowing that as we become extricated from these 
intricacies and complexities, and bring into view the 
simple laws that have occasioned them, our greatest mental 
qualities will find their highest satisfaction. From the 
same domain we gather the practical laws which so inform 
and regulate our professional work as to give increasing 
“eam d to our sea structures, and seem to justify the 
hope that in the days to come no structure, however 
solidly founded upon the land, need surpass, either in 
strength, or safety, or beauty, the structures which the 
an architect will offer to the use and admiration of the 
world. 

In looking hastily over our Transactions, with a view to 
this paper, ‘, who have been pretty closely cognisant of 
the work from year to year, was nevertheless over- 
whelmed with the magnitude and merit of the aggregate 
of what has been accomplished since 1860 ; and it has been 
delightful to recognise there the labours wrought by the 
men of France, Germany, Sweden, Russia, the United 
States, and some other countries. I have noted, too, with 
admiration, the almost total absence of jealousies and 
rivalries among those who, both at home and abroad, have 
directed trained minds to the advancement of this most 
attractive branch of our professional work. Debates with- 
out number almost we have had, participated in by men 
whose respective labours have been pursued in places 
apart, and not infrequently for the improvement and ad- 
vantage of rival navies; and yet so neutral and so pacific 
is the scientific work we perform in common, that one 
may well declare that naval science, like the genius 
which develops it, isof no person, no class, no country, 
but is the large and splendid inheritance of all who 
worthily pursue it. 








ON DYNAMOS.* 
By Mr. W. M. Morpry, Member. 

Sayers Winding.—23. Sayers indicated the right direc- 
tion to work. The investigations of Hopkinson, Swin- 
burne,+ and otherst paved the way for Sayers, who set 
himself a double problem—to prevent or reduce armature 





* Paper read before the Institution of Electrical Engi- 
neers. 

+ Journal: ‘‘The Theory of Armature Reactions in 
Dynamos and Motors,” vol. xix., page 90 (1890). 

+ Reference must not be omitted to Ryan’s work, 
‘‘Method of Balancing Armature Reactions” (Sibley 
Journal of Eng., October, 1892). See also Ryan and 
M. E. Thompson, Am. I.E.E., 1895—a most complete 
and interesting solution. An equal and opposite circle of 
currents is applied round the armature, counteracting the 
armature reaction. See also pages 391-2, S. P. Thomp- 
son’s book (1896). 





reaction by collecting in a position where the armature 
current should assist the field, and to short-circuit active 
coils without sparking ; and he obtained a solution of that 
difficult problem. By means of auxiliary coils connected 
between the ordinary coils and the commutator, but 
which were idle except during the moment of commuta- 
tion, he injected into the armature coils under commuta- 
tion an electromotive force counter to the mischievous 
spark-creating electromotive force, and so succeeded in 
collecting in the desirable backward position. 

Ring Armatures.—24. Let us consider the rin 
ture, and inquire whether we have exhausted all 
expedients. 

t us vary the monotony of the ordinary Gramme 
winding, and find whether, by a little rearrangement, 
it does not give what is wanted. Considersuch a winding 
having, say, four turns to each sector of the commutator, 
as in Fig, 2 (i.). Call this an ‘‘ element” of the winding, 
Now arrange that element as in Fig. 2 (ii.), disposing the 
four turns, not all together, but two and two, with a gap 
between them about equal to the gap between the pole- 
tips, and dispose all the rest of the winding in the same 
order, filling in the space between the parts of each element 
by parts of other elements. Joinallthe elements in series, 
not exactly as in the ordinary Gramme winding, but so 
that the current passes along each side of the armature in 
a series following a zigzag course, instead of the usual one, 
It will be observed that in each side of the armature the 
parts of each element, as well as the whole elements, are 
in series, adding their electromotive forces exactly as in an 
ordinary Gramme armature; but that when any element 
passes through the region between the poles (where in an 
ordinary winding it would be adding nothing useful to 
the circuit), it becomes the seat of two opposing electro- 
motive forces, and that when those opposing electro- 
motive forces are equal, the element may be short-circuited 
without any current being generated in it, although in 
each part there is a strong electromotive force. 

25. Fig. 3 shows five successive positions of an element 
in its passage from one side of the field to the other. 

Fig. 4 shows more clearly the winding of a single ele- 
ment and parts of others ; Fig. 5 is a diagram showing a 
complete armature; and Fig. 6 is a diagram of an ex- 
tended portion of an armature, showing the connections 
of the elements, and the directions of the current in them. 
To distinguish it, the element under commutation is 
shown thicker than the others. The field winding is 
shown by large black circles, and the two directions of the 
armature current are, indicated respectively by small 
black circles and by dotted circles. It is important that 
the armature coils should show black circles rather than 
dotted circles, because the black circles are what are 
wanted in the magnetising space. On the other side of 
the armature the conditions would, of course, be reversed 
—the magnetising space containing dotted circles, and the 
armature conductors should show as dotted circles. In 
practice there is not so great a gain with this particular 
arrangement as the diagram shows, because of the cross 
induction and the slight movement for the reversal of the 
current. The relative value of this gain depends, of 
course, upon the initial value of the excitation. A re- 
ference to the results, quoted further on, shows that it 
may amount to a saving of about half the ordinary field 
winding, and that a further saving may arise from the 
possible lowering of the initial excitation. 

26. Figs. 5 and 6 show that this winding is quite sym- 
metrical; the armature may run in either direction, 
exactly as with the ordinary winding. Within the span 
of the element under commutation the armature conduc- 
tors carry currents which alternate in direction, so that 
from this part of the winding there is no reaction on the 
field. It may be supposed there is some loss of volts, as 
the volts and current in the conductors comprised within 
this span are alternately in the same and in opposite 
direction to the electromotive force; but this loss is not 
appreciable at no load, as might be expected from the 
small electromotive force near the neutral line. As the 
load rises there is a rapid and marked gain in electro- 
motive force as compared with an ordinary winding. 

It may be supposed that with this winding the breadth 
of the neutral line must be narrow, but this will not 
necessarily be the case if the slope of the field is slight in 
the regions occupied by the parts of the element under 
commutation. 

27. Other ways of arranging the element will suggest 
themselves, both as to the distribution of its parts and the 
span. Fig. 7 shows an element of four horns divided into 
two unequal portions—one and three, instead of two and 
two, the three horns leading. With such an element a 
balance would be obtained at no load when the leading 
part was in a much weaker field than the lagging part—a 
condition obtainable either by making the span less than 
that of the pole-tips, or by making the clearance less at 
the leading horn than at the lagging horn. The effect of 
such an unequal division of the element on the magnetis- 
ing space is seen in Fig. 8, which shows that there is a 
considerable strengthening reaction in that space as the 
load comes on. As compared with the usual loss of effec- 
tive magnetising force this may be very useful. And of 
course it is app ied exactly where it is most effective in 
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magnetising the armature. By proportioning the element 
in this way, the armature reaction may be utilised either 
for strengthening or weakening the effective field—as, for 
example, by ‘‘compounding up” in a dynamo or ‘‘down 
in a motor. 

28. Summarising the foregoing, we see that good 
results may be obtained by the use of toothed cores and 
windings, disposed so that at no load equal and opposite 
electromotive forces are produced in the connected 
portion of each element, the elements being so arranged 
in a series that, during the greater portion of the revolu- 
tion, the electromotive forces in each element are additive, 
and that during commutation they are in opposition ; 
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commutation taking place, not when any coil ison or near 
the neutral line, but when itis away from that line. The 
coils in the neutral region being arranged in such an order 
that successive coils are traversed in opposite directions 
by the current, irrespective of their own electromotive 
forces, and, in virtue of which alternation of direction, 
these coils cease to exert any influence in the ‘‘magnetis- 
ing space.” Or, | a modification in the proportions of 
the element, we 0 

may, as desired, be caused either to increase or to 
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diminish the magnetising force acting in the magnetising 
space. ; 

29. Results have been obtained by testing a toothed 
Gramme machine of ‘‘Manchester” type, wound as in 
Figs. 5 and 6: it gave an output, with good collection, 
about one-third more than could have been satisfactorily 
taken from a smooth-core machine of this type. It was 
a 15-kilowatt machine, and at this load attained a rise of 
only 30 deg. Fahr. after a prolonged run. The current- 
density in the armature was about 1500 amperes per 
square inch ; this low temperature was undoubtedly due 
to the exposure of the core, and to the absence of eddies 
in the conductor. The full-load excitation was only about 
1 per cent., without an extravagant amount of copper in 
the fields. The reaction was so slight that by careful 
adjustment of suitable brushes it was found impossible 
to tell by an examination of the brushes whether the full 
load was on or off, the brushes being fixed. The arma- 
ture had 48 slots, a 48-sector commutator, four turns in 
each slot, and ran at 1100 revolutions per minute. The 
machine was run as a motor, and with fixed brushes and 
varying load it gave equally good results. 

Drum Armatures.—30. Gramme dynamos have been 
particularly studied in the foregoing section, because it 
was in connection with such machines that the present 
consideration of the subject began, and because it is 
easier to trace the various actions in such armatures than 
in drums. When we turn our attention to drums, we find 
one important difference. In a drum each turn or coil has, 
or may have, two separate and distinct electromotive 
forces simultaneously impressed on it, as against one in 
aGramme. This makes the study of drums somewhat 
less easy than rings. But, bearing this difference in 
mind, it is obvious that all the main considerations put 


ave seen how the armature current | 
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is only necessary to so arrange the winding that the 
| circle of conductors seen in section, surrounding the core, 
| Shall present the same order in the two cases. 

| 31. In endeavouring to obtain the same effect in a 
| drum armature, the first and obvious course is to form an 
element, as in the Gramme winding, of two turns joined 
| in series, each turn wound, as usual, over a diameter, or 
an approximate diameter, but the two crossing one 
another at the required angle to give them the same 
relative positions on the core, or the same relative electro- 
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motive forces as in the Gramme. But, since each turn 
has two separate and distinct electromotive forces, we at 
once observe that this procedure may be simplified by so 
disposing the two halves of each turn that the parts of a 
single turn will occupy the required relative positions and 
form a complete clement ; that is to say, we may wind 
the single turn, not across a diameter, as usual, but across 
such a chord that its two portions comply with the condi- 
tions stated in the preceding paragraph. And by so 
winding and so connecting the turns in the required order, 
we get nearly all that is desired. Such a winding will 





forward apply equally to the two kinds of armature. It 








| give us conditions equivalent to those shown in Figs. 5 
and 6. And if we wish to go further and to obtain con- 
ditions equivalent to Fig. 8, and we cannot find a chord 

| capable of giving what we want, we may use a double turn 
| of any combination of chords we desire. Fig. 9 shows 
| such an “‘element,” consisting of a short cord and a long 
| one, or a diameter. This element consists of four bars. 
| The portion of the winding in the ‘‘magnetising space ” 
| exhibits an improved reaction, the current in three bars 
| out of four being in the assisting direction. 
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32. But it may be said that chord windings have often 
been proposed,—that Swinburne went into them pretty 
fully a good many years ago,—that the very first element- 
ary di m of a drum in Thompson’s book* shows a sort 
of chord winding ; and, further, that toothed drums are 
well known and have long been used,—that toothed 
drums are indeed as old as the magneto machine. All 
this is granted. And it may be said that there can be no 
latent or undeveloped possibilities in the suitable com- 





eu Dynamo-electric Machinery,” page 39 (1896). 
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bination of these two things, since the severe commercial 
competition of the past few years would have surely 
brought them to light. But it is possible that the 
complicated nature of the disease has prevented a simple 
remedy being sought for. 

33. This section may conclude by an account of results 
obtained by modifying a toothed drum dynamo on the 
lines explained. The machine was a new one, just turned 
out by a well-known firm of Continental manufacturers. 
It was supplied to do 15 kilowatts at 1050 revolutions. 

As received it gave the curve A, Fig. 10, which shows 
the excitation at various loads, with constant volts and 
constant speed. The collection was not good even at 
small loads; it had no sparkless position, and the volts 
varied very much when the brushes were moved slightly. 
It was then rewound with a conductor of the same cross- 
section as before, and with the same number of turns. There 
were 32 slots and 32 sectors, four conductors in each slot. 
The actual winding diagram is given in Fig. 11, which is 
obviously a much more convenient and_simple winding 
than the ordinary diametrical winding. Keeping the gap 
the same, it was re-tested, and gave curve B, Fig. 10. 
The collection was now excellent; the excitation at full load 


10. 
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was 72.5 per cent. in amperes, and 44 per cent. in watts, 
of the old excitation. The variation of volts for a given 
movement of the brushes was a quarter of what it was 
before ; the full-load lead, which was originally 67.5 deg., 
was now 12.5 deg. The machine would now probably 
pass muster as a satisfactory one in every respect; pre- 
viously it certainly could not have been considered a first- 
class machine, nor even a good example of an ordinary 
toothed-armature dynamo. Copper gauze brushes were 
used in both tests. 

It may be thought that these windings are not as 
simple as the ordinary diametrical windings. They are 
actually simpler and cheaper. For instance, the winding 
shown in Fig. 11 was found to be considerably shorter 
than the winding it replaced. It was much easier to put 
on, and the end connections occupied only half the original 
end space. It was a wire-wound machine. A further 
advantage, apparent from the figure, is that a central 
space is left ta for ventilating purposes. 

Brushes and Collection.—34. Phe importance of good 
collection makes it worth while to carefully study, not 
only the main conditions, but any minor effects that bear 
on it. Dynamos may be designed so liberally that they 
are almost incapable of sparking under any circumstances. 
But this is expensive, and we should try to develop less 
costly methods, and, if possible, find how to check 
tendencies to sparking. Prevention is not always better 


than cure. Many imexpensive dynamos, if cured of 
<- would be quite good and useful machines. 
35. There are few matters of which our knowledge is 


less definite than the exact actions in the region of the 
neutral line, or even the precise causes of the movement 
of that line. This line of best collection is usually 
assumed to be definitely determined by conditions depend- 
ing on the armature-turnas and current, the strength of 
the field, and so forth—that in a given machine, with a 


pumping engines at Aston, still in use; and a storage 
reservoir in Monument-lane, Edgbaston, having a capa- 
city of 4} million gallons. 

& 1838 the town of Birmingham was incorporated, and 
the new corporation appeared to have entertained almost 
from the commencement the idea of acquiring the water 
works undertaking. The Birmingham Improvement Act 
passed in 1851, included a clause which empowered them 
to supply water to the borough, and to purchase the 
existing works at a price to be fixed by arbitration or by 
a jury. In 1853, their capital being exhausted, the com- 

yany determined to apply for additional powers ; and in 

farch, 1854, the corporation gave notice under their Act 
of 1851 to purchase the or. The company 
obtained their Act on June 2, 1854, whereby their autho- 
rised capital was raised to 240,000/., and their borrowing 
powers to 60,0007. The Act recited the notice from the cor- 
yoration of their intention to purchase ; and enacted that 
be three years thereafter new works proposed to be exe- 
cuted by i company should be subject to the borough 
surveyor’s approval. The contingency of the corporation 
purchasing the undertaking within two years from the 
date of their notice given in 1854 was also provided for. 
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In ‘consequence of the poisoning of the Tame in 
September, 1854, the supply of water to the town was 
entirely cut off for some days. The necessity for a further 
source of supply being thus brought home to the com- 
pany, they obtained a further Act in 1855, increasing 
their capital to 420,000/., and their borrowing powers to 
105,000. The works were immediately extended by the 
construction of additional reservoirs at Witton, impound- 
ing the water of the Perry stream and of the Hawthorn 
brook or Witton stream; and from time to time the 
works were further extended. After an_ unsuccessful 
application in 1865, a further Act was obtained on June 
11, 1866, whereby the area of supply was considerably 
extended, and the capital increased to 756,000/., and the 
borrowing powers to 189,000/. 

Preliminary borings had already been made at Aston, 
with a view to the construction of a deep well. These 
mark anew start in the water supply of the town ; and 
from this date the company turned their attention to 
obtaining supplies from deep wells, which after the first 
well at Aston were sunk successively at Kings Vale, 
Perry, and Witton, the locality of the last being now 
called Short Heath. By their last Act, obtained on July 
14, 1870, their capital was not altered, but the area of 
supply was extended, and power was given for the con- 
struction of new works, <a included a well at Selly 
Oak, a storage reservoir at Erdington, and the present 





ziven load, the angle of lead is quite definite, and only to 
oe altered by structural modifications of the machine, 
such as increase of gap or change of polar surface. But, 
as a matter of fact, 1t is quite possible to shift the collect- 
ing line without any structural alterations—not inerely to 
collect further back, but to get the best collection further | 
back, and good collection no longer possible at the forward 
position, which previously was the best one. 
(To be continued.) 


BIRMINGHAM WATER WORKS.* 

By Mr. Henry Davey, Member of Council. 
Historical.—For supplying with water the town and 
neighbourhood of Birmingham, a company was incorpor- 
ated in 1826, and in the same year obtained their first 
Act of Parliament, fixing their capital at 120,000/., with 
power to borrow 30,000/, more. The source of supply was 
the River Tame only; and a storage reservoir capable of 
containing 30 million gallons was constructed at Aston, 
into which the water from the Tame was turned on 
August 17, 1831. The further initial works were two 


| the water of the rivers Blythe and Bourne. 


| the land was purchased for the large reservoir at Whit- 





* Paper read before the Institution of Mechanical 
Engineers at Birmingham. 


extensive works at Whitacre and Shustoke for impounding 
It was pro- 
vided that the water from the rivers should be carefully 
filtered ; and power was given to the corporation to 
appoint an inspector for testing the quality of the water. 
In 1872, a se reservoir at Whitacre was completed, and 
the water of the Blythe was brought into use; part of 


acre, and also for the proposed well at Selly Oak ; and in 
1874, the land for the storage reservoir at Erdington 
was purchased. This practically completes the history 
of the undertaking as the property of the company, 
whose capital at the close of 1875 stood as follows :— 











In 1874 application was made to Parliament by the 
corporation for the transfer of the undertaking by agree. 
ment or for its compulsory purchase ; the advisability of 
its acquisition was urged as a matter of public policy 
rather than of finance. An Act empowering the purchase 
was obtained on August 2, 1875, and the transfer was 
effected on January 1, 1876, in consideration of 54,491), in 
perpetual annuities, made up as follows :— 


33,600—being the maximum dividend of 8 per 
cent. on the 420,0002. capital author. 
ised under the Act of 1855. 

17,640—being the maximum dividend of 7 per 

cent. on the 252,000/. capital subse- 

quently called up. 

respect of possible profit on the 

remaining 84,0002. capital not called 

up. 

compensation for back dividends 

unpaid. 


2,376—in 


875—as 


54,491—total in perpetual annuities. 

The debt of 189,000/, incurred under the borrowing 
powers was taken over by the corporation. Assuming 
the annuities to be capitalised at twenty-five years’ pur. 
chase, the 54,4917. a year was equal to 1,362,275/., and 
comprised a premium or goodwill of 690,275/., that is, the 
difference between the 672,000/. capital of the company 
and the capitalised value 1,362,275/. of the annuities, 
The capital at the time of the transfer was thus 
= plus the debt of 189,000/, making 1,551,275). 
total. 

The management of the undertaking then devolved 
upon the corporation, who carried out certain works 
initiated by the company, and at once took steps for com- 
pelling the owners of properties which were without 
pa ompin water — to lay on supplies from the 
water works mains. e revenue during 1875, the last 
year before the transfer, was 87,350/.; and under the 
corporation it advanced to 127,504. by 1882, notwith- 
standing that in 1881 reductions of water rents had been 
made to the extent of 50007. per annum. The Act of 1875 
empowered the raising of 250,000/. additional capital, of 
which 100,0007. was subject to the approval of the Local 
Government Board. The extensions of mains and the 
construction of other works quickly exhausted these 
powers ; and as the increasing demand for water required 
the construction of still further works, it was deemed 
expedient to renew the lapsed powers previously obtained 
for the construction of the works at Shustoke for 
impounding the water of the River Bourne. Accordingly 
in 1879 an Act was obtained renewing these powers, and 
authorising the borrowing of 300,0001. additional, thereby 
bringing the authorised capital up to 2,101,275/. 

_ Welsh Supply.—The area of water supply at the present 
time comprises a population of 725,000, of which it is 
estimated that about 688,500 are actually supplied. ‘The 
number of houses supplied on Macc 31, 1897, was 
137,703, in addition to 11,522 miscellaneous unmeasured 
supplies for purposes other than domestic. There were 
also at that date 2850 supplies by meter for trade pur- 
—. From 8,300,000 gallons in 1876 the daily demand 
or water continued to increase, so that in the year ended 
March 31, 1891, it had risen to more than double that 
amount, or 16,500,000 gallons. The increasing demand 
led tothe apprehension that in the near future the sources 
of supply would become insufficient; and after full 
inquiry an Act was obtained on June 27, 1892, whereby 
the corporation were empowered to obtain a supply of 
water from the rivers Elan and Claerwen in Radnorshire. 
The capital authorised is 6,600,0007. The Welsh supply 
scheme was prepared and carried through Parliament by 
Mr. James Mansergh, who is now carrying out the first 
portion of the work, by means of which 27 million gallons 
per day may be brought into Birmingham by gravitation 
at an elevation of 603 ft. above ordnance datum; the 
ultimate quantity available will be 674 million gallons per 
day, and the total length of the aqueduct is about 
73 miles. It will be several years before the works can 
be completed, and the Radnorshire water be distributed 
in Birmingham, The model exhibited of the watershed, 
which has been kindly lent by the Water Committee of 
the Corporation, gives a general idea of the new works, 
which will stand in the foremost rank among the great 
works of water supply for large communities. 
Interim Resources.—In the meantime it is necessary to 
meet the growing demand for water, and to maintain the 
present works in an efficient state. In view of the large 
expenditure on the new supply, it is also important that 
the capital expenditure on the old works should not be 
more than absolutely necessary. At the present time the 
water supply for Birmingham is derived partly from 
streams and partly from wells. The streams are the 
rivers Bourne and Blythe at Whitacre, Plants Brook, and 
the Perry stream. The average quantity taken from them 
annually is equal to about 104 million gallons per day, 
and the average quantity taken from the wells 1s about 
6 million gallons per day, the average daily consumption 
for the last year being about 164 million gallons, with a 
maximum of 21 millions. The whole of the water taken 
from the streams, and some of that from the wells, is 
a through filter beds, where it is efficiently filtered 
»efore being mixed with the rest of the well water, and 
pumped into the service reservoirs for distribution. The 
domestic and trade consumption of water has greatly 
increased with the increase of population ; but the quan- 
tity distributed has been kept - tom by reducing waste 
and economising in various ways. The past year has 
been an exceptionallly favourable one with its mild 
winter ; a Severe winter increases the average o 4 
tion by waste from burst mains, running taps, &c. In 





Capital. gwd 
owers. 
£ £ 

Authorised by Act of 1826 ... 120,000 30,000 
= = 1854 ... 120,000 30,000 

“ “ 1855 ... 180,000 45,000 
1866... 336,000 84,000 
Total at end of 1875 ... 756,000 189,000 
Amounts actually raised 672,000 189,000 





Fig. 3 are shown the a fluctuations in the pumping 
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returns during the year ending April 1, 1897. The height 
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of the successive steps in the diagram is accounted for by 
the varying storage in the service reservoirs ; a fair curve 
through the mean of the steps would indicate the varia- 
tion in the actual consumption. | Mel 
Service Reservoirs.—These are situated so as to divide 
the water area into three zones of distribution : first, the 
low-level zone, supplied under pressure from the Erdington 
reservoir, in which the top water is 470 ft. above ordnance 
datum; second, the mid-level zone, supplied under 
ressure from the Monument-lane reservoir, Edgbaston, 
in which the top water is 532 feet; and third, the high- 
level zone, supplied under pressure from the Hagley-road 
reservoir, Edgbaston, in which the top water is 601 ft. 
above ordnance datum. A portion of the high-level zone 
being at about this same elevation, and therefore too high 
to be supplied through the reservoir, is supplied through 
astand-pipe, the top of which is 650 ft. above ordnance 
tum. 
yoo Stations.—The general plan of pumping, by 
which the three-service reservoirs and the stand-pipe are 
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70 1b. pressure for the compound engines, and the rest 
at 30 lb. pressure for the Cornish engines. The pumping 
main from Whitacre is 36 in. in diameter, and extends 
via Plants Brook to the Erdington reservoir, a distance 
of about 8 miles. 

Steam Pumps.—The steam pumps for lifting the water 
to the filter beds from the Blythe reservoir were origi- 
nally worked non-condensing, with low-pressure steam 
from the boilers supplying the Cornish engines. They 
are of the duplex type, carrying full steam throughout 
the stroke withons expansion. They originally exhausted 
into the atmosphere, and consumed a large quantity of 
steam, almost as much as would work one of the large 
Cornish engines. Finding that the cylinder capacity of 
the pumps was sufficient for enabling them to be worked 
with the difference in pressure between the high and the 
low-pressure boilers, the author made the following altera- 
tion for reducing their consumption of steam. From the 
high-pressure steam main, Fig. 4, a new supply pipe was 
led direct to the steam pumps, whilst the exhaust was 
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ASTON PUMPING STATION. 


__||cow-pressune 


26-in. plunger pump; the other is a compound engine, 
having cylinders ‘28 in. and 48 in. in diameter by 8 ft. 
stroke, working two plunger pumps of 26 in. diameter by 
4 ft. 8 in. stroke. Both engines are supplied with steam 
from the same range of water-tube boilers, at a working 
pressure of 48 Ib. per square inch. 

Testing of Engine Slack.—This station is used for testing 
the quality of the engine slack supplied to the various 
pumping stations. Each test is made with 500 cwt. of 
slack, the feed water being measured into the boilers by 
a Kennedy meter; the number of strokes made by the 
engine is recorded by a counter, the head of water pumped 
against is noted, and care is taken to preserve the condi- 
tions as uniform as possible during all the tests. This 
mode of ascertaining the evaporative efficiency of the 
slack enables that quality to be selected which gives the 
most economical results. The general prices of engine 
slack do not vary in proportion to its evaporative effi- 
ciency ; and, without some means of testing from time to 
time, the slack may be bought at much too high a cost. 
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kept —— isshown in the accompanying diagram, | Piq.? od 
Fig. 1, which is acombined longitudinal section following | “Ug « 
the principal lines of mains; and the localities of the — 
various stations are shown in the map, Fig. 2. A com- | > — apes 
plete summary of all the pumping engines both at the — — 7 
pumping stations and at the wells is given in Table I., 
page 278, 
Whitacre.—Beginning with the Whitacre pumping 
station at the lower end, the Shustoke reservoir at half-a- | a 
mile distance has a capacity ot 442 million gallons, and | (meady 


receives its supply from the River Bourne. A smaller | 
reservoir holding 32 million gallons is supplied from the 


River Blythe. The Shustoke reservoir is at a sufficient | conveyed by another pipe into the low-pressure steam 


elevation to deliver its water direct to the filter beds ; 
ut steam pumps are employed to pump up to them from | 
the Blythe reservoir, which is at a lower level. The filter | 
beds have a collective area of 183,504 square feet, and are | 
large enough to allow of as much as 10 million gallons | 
per day bemg pumped from this station. There are two | 
compound pumping engines, each having cylinders 33 in. | 
and 60 in. in diameter by 10 ft. stroke, and each working a 
wd of 26-in. plunger pumps of the same stroke ; also two 
ornish engines, each having a cylinder 72 in. in dia- 
meter by 11 ft. stroke, and a 24-in. plunger pump of 10 ft. 
stroke with a filter pump 30 in. in diameter and 7 ft. 
stroke. The engines are supplied with steam from a 
range of water-tube boilers, some of which are worked at’ 


main of the Cornish engines. The economy of fuel result- 
ing from this alteration has been great, while in addition 
a distinet advantage has been secured from the pumps 
now working against a back pressure, instead of exhaust- 
ing freely into the atmosphere ; they work much quieter, 
and a greater «ere is obtained with less wear and tear. 
The principle of this simple alteration had already been 
adopted by the author in another instance nearly 20 years 
ago, and may have been resorted to by other engineers 
also. 

Plants Brook.—Here there is a storage reservoir of 33 
million gallons capacity, with filter beds of 99,991 square 
feetarea, and twopumping engines ; oneis a Cornish engine, 


Wwicu-PRESSURE STEAM Pi 










LOW- PRESSURE BOILE 
20 LBS PER SQ.INGH. 


HIGH-PRESSURE BOILERS 
130 LBS PER SQ INCH. 


The water pumped at Plants Brook station is delivered 
34 miles to the Erdington reservoir, from which, together 
with that pum at Whitacre, it is conveyed to Aston, 
supplying the low-level zone by direct pressure from 
Erdington. The quantity being much greater than 
that required in the low-level zone, the surplus is P ance, 
at Aston into the mid-level zone under pressure from the 
Monument-lane reservoir. This surplus is pumped by 
two compound pumping engines, each having cylinders 
16 in. and 32 in. in diameter by 5 ft. stroke, and each 
working a pair of plunger pumps 20 in. in diameter 
by 5 ft. stroke. The suction of the pumps draws from 
the Erdington main, whilst the delivery is into one 
of the mains leading to Monument-lane; in this 
way the pressure on the suction side of the pumps is 
utilised, and the work done by the engines is only the 
difference in pressure between the mid-level and low- 
level zones. 

Aston.—The station at Aston is the largest and most 
important of the pumping stations, and the bulk of the 
water derived from various sources is brought here to be 
pumped up into the Monument-lane reservoir, Edgbaston, 
whence part of it is again pumped to supply the high- 
level zone. 

Wells.—On the Aston side of Edgbaston there are: five 
wells, yielding daily the followin antities of water: 





having cylinders 60 in. in diameter by 9 ft. stroke, with a 


g qu 
Aston No. 1 well, 660,400 gallons ; No. 2 well, 1,288,100 
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TABLE I.—Pumprne Encines aT Pumpinc STATIONS AND AT WELLS. 























| Steam Cylinder. Pump. 

Pumping Stations. Description of Engine. se a “aii 6 ; - at as on 

A : 7 : | | Strokes per |Height o' 
} Diameter. | Stroke Diameter. Stroke Siiaaka. | Lift. 

i in. ft. i  . No. | ft. 
Atlas, 1828, Cornish 60} 8 21 8 10 | 250 
Hercules, 1830, Cornish 604 8 21 8 10 | 250 
Neptune, 1852, Cornish - ” 72 | 10 23 | 10 10 | 250 
Ast Jupiter, 1852, Cornish 72 10 23 | 10 10 | 250 
= Eagle, 1867, rotative .. 48 8 19} and 27} | 4 10 | 250 
Hawk, 1867, rotative .. 48 S |i .. 272 | 4 10 | 250 
Castor, 1881, compound 16 and 32 5 | 20 | 5* 14 | 80 
Pollux, 1881, compound 16 and 32 | 5 20 | 5* 14 | 80 
f No. 1, Cornisht.. = 72 ll 24t | 10 12 270 
i 2) Cornisht . 72 1 | 24t 10 2 270 
Whitacre 3; compound 33 and 60 10 26 10* 10 260 
| » 4, compound 33 and 60 | 10 26 10* | 10 260 
, » 1, Cornish .. 60 | 9 | 26 8 10 210 
Pinte Boeck { ; 2) compound 28 and 48 | : 26 “wi ~4 ed 
a »» 1, Cornish .. é § 21 3 
Edgbaston { < 2; compound 16 and 32 5 | 20 * 15 130 
Wells. | 

j , 1, Cornish .. 48 10 } 30 10 3 | 110 
mmignitis Mamata (3° Cetra 60 | 9 20 7* 5 350 
Perry .. - ... Rotative beam with gearing. . 56 | 5 20 9* 54 90 
Short Heath. . .. Cornish bull sm fe 60 | 9 30 9 8 90 
Selly Oak - . Cornish .. = “ of am 60 11 17 | ied 4 330 
Longbridge .. Horizontal compound. . ot .. 27and48 | 5 18 5* 34 285 
Kings Vale . Rotative beam with gearing. . 33 } 4} 18 | 5 7 110 


* Double-acting pumps. 


gallons; Perry well, 1,100,000 gallons; Kings Vale well, 
363,000 gallons ; and Short Heath well, 1,600,000 gallons. 
On the other side of Edgbaston there are two other wells, 
one at Longridge yielding last year 425,000 gallons per 
day, and the other at Selly Oak yielding last year 513,000 
gallons. The water from the wells on the Aston side is 
pumped to distribution by the engines at Aston; whilst 
the Longridge and Selly Oak wells are provided with en- 
gines i partly supply the high-level zone in connec- 
tion with the Hagley-road stand-pipe. 

Aston Engines.—The Aston pumping station was estab- 
lished by the water company incorporated in 1826, There 
were erected as far faa as 1828 and 1830 two pumping 
engines still existing, named Atlas and Hercules, which 
have been kept at work ever since, excepting the necessary 
stoppages for repairs from time to time; they are now in 
first-class order, and are likely to last as long as they 
will be required. Their cylinders are constructed on the 
Cornish 0 and are 60} in. in diameter by 8 ft. stroke ; 
but as the pumps are of the bucket kind, the engines 
cannot profitably be worked expansively. The other 
engines at Aston station are the following : Two Cornish 
engines, erected in 1852 and 1853, each having a cylinder 
72 in. in diameter by 10 ft. stroke, with a 23-in. plunger 
pump of same stroke (Proceedings, 1853, page 110); a 
pair of coupled flywheel engines, erected in 1867, having 
cylinders 48 in. in diameter by 8 ft. stroke, with two 
bucket-and-plunger pumps, each 194 in. and 27} in. in 
diameter in the barrel; also the two compound engines 
previously mentioned, which were erected in 1881. All 
these eight engines, or as many of them as may be re- 
quired from time to time, are employed to pump to the 
mid-level zone, and into the Monument-lane reservoir. 
The six single-cylinder engines are all working with low- 
pressure steam of about 20 lb. per square inch, supplied 
from three sets of Cornish and Lancashire boilers ; whilst 
the compound engines are supplied with steam at 70 lb. 
we square inch from a separate range of water-tube 
wilers. 

With a view to effect an economy in fuel consumption 
without the necessity of a large capital expenditure, and 
at the same time to provide additional pumping power for 
meeting the maximum demand on the station, the author 
has lately had recourse to the principle involved in the 
alteration already described of the duplex steam pumps at 
the Whitacre station. A compound non-conducting direct- 
acting engine has been provided, having cylinders 26 in. 
and 37 in. in diameter by 5 ft. stroke, working a horizontal 
double-acting plunger pump of 22 in. diameter. It is 
bein slanel on a simple foundation in an inexpensive 
building ; and to provide it with steam, one of the old 
ranges of low-pressure Lancashire boilers which were 
almost worn out out is being replaced by a range of high- 
pressure Lancashire boilers wor ing at 130 Ib. per square 
inch. The two remaining sets of low-pressure boilers 
have been connected by a trunk steam main, from which 
the three pairs of low-pressure engines take their steam 
supply, and into which the new compound engine will 
exhaust. The arrangement of steam supply is shown in 
the diagram, Fig. 5. The high-pressure boilers are to 
be fed with water taken from the mains, and passed 
through a feed-water heater, in which the water will be 
heated with steam taken from the equilibrium pipe of the 
Cornish lift engines ; in this way the water ean be heated 
nearly to the boiling point with the waste steam of 
the engines, notwithstanding that they are condensing 
engines. Itso happens that their equilibrium steam is 
at a pressure above that of the atmosphere, because but 
little expansion is here possible owing to the fact that the 
engines work bucket oe This method of feed heat- 
ing is shown in Fig. 6. and Fig. 7 represents the steam 
diagram from the engines. 

Edgbaston Station.—The engine power at this station, 
and also that at Longbridge and Selly Hope, is employed 
for the purpose of supplying the high-level zone under 
oressure from the Hagley-road reservoir and standpipe. 

he consumption of water for domestic supply varies so 


+ And a filter pump 30 in. in diameter and 7 ft. stroke. 


speed of the engines would also have to be largely varied 
during the day, in order to meet the varying demand of 
the standpipe district. The Edgbaston engines are, 
therefore, made to supply the reservoir for the high-level 
zone by overflow through the standpipe ; and the stand- 
pipe itself has to supply only the higher portion of the 
zone. By restricting this higher portion within proper 
limits, the full pressure is always maintained in the stand- 
pipe, although the engines are only just capable of pump- 
ing the mean supply of both districts; in other words, 
the maximum pre in the higher or standpipe district 
does not exceed the combined mean draught of this higher 
portion and of the rest of the high-level zone. 

Dry Seasons.—As already mentioned, the total supply 
of 164 million gallons per day is made up of about 104 
millions from streams, and 6 millions from wells. During 
a dry period of, say, 180 days, the water-sheds supplying 
the streams may be calculated to yield from 7 to 8 million 
gallons per day ; which, together with the total storage 
of about 500 million gallons would give a daily supply 
of a little over 164 million gallons. The total average 
yield of the wells cannot be increased, and tends to 
diminish ; and from experience gained it is evident that 
but little more water could be expected from under- 
ground sources. It will be seen that some of the wells 
yield but small quantities. During last summer 1896 the 
storage was so heavily drawn on that it was the cause of 
much anxiety. It has been necessary to adopt the strictest 
economy of water by the prevention of waste and by other 
means. In 1894 the average gross consumption per head 

r day was 25.92 gallons, and in 1896-7 it had been re- 

uced to 23.70 gallons. In the same period the net con- 
sumption per head for domestic supply, fire, and waste 
was reduced from 19.62 gallons to 15.11 gallons. In the 
year to 31 March, 1897, the average consumption per head 
per day was as follows : 


Gallons 

Gross consumption... ee = <, “aoe 
Consumption for measured trade sup- 

plies, and for railways, road watering, 

markets, &c. ie se ok eee 4.39 
Estimated consumption for unmeasured 

trade supplies, say ee ee x 4.20 
Net estimated consumption for domestic 

use, fire and waste : ae : 15.11 


In the diagram, Fig. 3, is shown the variation in the water 
consumption throughout the year 1896-7 ; but far greater 
variation takes place in years of severe winter and dry 
summer. The total revenue of the water department for 
the year to 31 March, 1897, was 202,059/. 

Cost of Pumping.—This varies greatly with the different 
stations, The small stations with small supplies are ex- 
ceedingly expensive ; but the large stations are working 
with fair economy. At Whitacre the total cost of pump- 
ing 1000 gallons of water 100 ft. high, including coal, 
salaries, wages, and stores, averages under one farthing. 

Hydraulic Power Supply.—Being owners of both the 
gas and the water works, the corporation of Birmingham 
established some years ago a hydraulic power supply, which 
was placed under the management of the water depart- 
ment. The station is situated in Dalton-street, near the 
Old Square. The hydraulic power is produced by 
means of gas engines and pumps; the engines take gas 
from the gas mains, and the pumps take water from the 
water mains in the mid-level zone, and are therefore 
under pressure from the Monument-lane reservoir. There 
are three Otto cycle gas engines, two of 20 horse-power 
each, and one of 12 horse-power ; each engine drives by 
means of belts and gearing a set of three-throw pumps. 
The pressure in the delivery mains is 750 lb. per square 
inch. The supply is governed by means of two accumu- 
lators, each loaded to about 90 tons and one slightly 
heavier than the other; each accumulator has a ram 
18 in. in diameter by 20 ft. stroke. The starting of each 
of the gas engines is effected by means of a three-cylinder 
hydraulic engine, — its power from the hydraulic 
mains. By means of a hand bee a small pulley on the 





largely at different hours of the day, that m pumping 
under the standpipe pressure, without any overflow, the 


shaft of the hydraulic engine is pressed against the rim 


of the gas engine flywheel, and by the frictional contact 
the engine is turned round. The charges for hydraulic 
power are made on the following sliding scale: ~ 


£s. d. 
20,000 gallons per quarter 610 0 
50,000 “3 = 13 0 0 
80,000 ,, i 17 10 0 
100,000 - ae 2010 0 
300,000 aM “ ; 43 0 0 


The average revenue per 1000 gallons during the year 
ending March 31, 1897, was 65.4d. Already 3} miles of 
hydraulic mains have been laid, and the station is ar. 
ranged for a large extension of machinery whenever found 
necessary. 

In conclusion, attention may be drawn to the photo. 
graphs exhibited of some of the pumping stations. The 
author desires to acknowledge his indebtedness to Mr, 
E. Antony Lees, the secretary of the water department 
who has kindly got together for him the notes on the 
history of the undertaking. 








SERIOUS COLLISION AT PITSEA 
JUNCTION. 

As may be seen from the accompanying figure, Pitsea 
station, with its four platforms 1s situated in the fork of 
the junction, and it was while an empty train was stand. 
ing alongside No. 2 platform on the afternoon of June 5 
that it was run into by a train from Shoeburyness which 
was running with all signals off. The empty train was 
standing with its engine towards London and with all 
brakes off, and was driven forward some 30 or 40 yards, 
The fireman was sitting on one of the axles oiling at the 
time, and had a marvellous escape ; he, however, lost the 
tips of three fingers, and the driver, who was also oiling, 
was knocked backwards on to the ballast, while a carriage 
cleaner who was in one of the coaches sustained injuries, 
Twelve passengers in the passenger train also complained 
of being bruised and shaken, and the four rear coaches 
of the empty train were destroyed. The accident was 
due to the forgetfulness of the signalman, who accepted 
the Shoeburyness train although the empty train was 
clearly in sight, and the two guards of the same were 
even in the cabin at the time. It appears to have been 
the practice to place the empty train alongside No. 2 
platform on the running line pe —_ although it is 

O 


not due out till 3.02, and this was done on the date in 


c 


\\ 


A 


question in utter forgetfulness that on that day the 
Shoeburyness train was going to run for the first 
time for the summer season. This train had been 
duly announced, and the staff were all cognisant of the 
fact, but no one seems to have remembered it when 
shunting the empty train. The signalman bears an 
excellent character, but, as Colonel Addison points out, 
the fact that a man of such experience and character 
should make so grave a blunder is of the vest import- 
ance, and once more points to the desirablity of the more 
general adoption of ‘‘lock-and-block ” appliances. 

While the Government inspector thinks that it is not 
desirable that a station-master should interfere too much 
with the details of the work when he has a suitable staff, 
yet he opines that, on the other hand, to leave all to the 
signalman, as was done in this case, is to go to the other 
extreme. 

It need hardly be said that Colonel Addison very pro- 
perly objects to the regular stabling for nearly two hours 
of an empty train on the running lines, and he thinks 
that, if necessary, additional sidings should be put in to 
prevent such a practice. 

The driver of the incoming train could not see the ob- 
struction until too late and he then did all he could (he 
was running at 40 to 50 miles an hour) to mitigate the 
force of the collision. 
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Brazitian Rattways.—The period fixed for extending 
the Sorocabana line to Santos has been prolonged. The 
San Paulo (Brazilian) Railway Company is credited with 
a desire to acquire the Mogyana line. Surveys for three 
sections of an extension of this Mogyana line have been 
approved. 





An AMERICAN INLAND Harpour.—Chicago and New 
York capitalists contemplate the construction of a great 
inland harbour in the heart of the Calumet region, 12 
miles south of Chicago. The expenditure of private 
capital will be 1,200,000/. The harbour will be adapted for 
the ‘oO navigation. It is intended to deepen the 
Wolf, Wolf Lake, Lake George, and the Calumet, and to 
connect them by a system of canals. 





Tue Execrric Licut at Grimspy.—A special meeting 
of the Grimsby Town Council has been held to consider 
some correspondence from two electric lighting firms 
London, asking the Council whether it is willing to trans- 
fer its provisional order for the electric lighting of the 
town to them, and giving notice of their intention to 
apply to the Board of Trade to revoke the present order, 
which has not been put in force. The public lighting 
committee was empowered to employ an expert, and was 
instructed to report the result of his inquiries to the 





Council 
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ELECTRICAL APPARATUS. 


15,768. H. H. Lake, London. (The Union Elektricitiits- 
Gesellschaft, Berlin.) Electro-Magnetic Brake for 
Vehicles. [7 Figs.) July 16, 1896.—The brake-shoe consists 
of a number of external metal pieces 1 and internal metal pieces 
2, and it assumes the shape of a disc, the surface of which, when 
the brake is applied, takes up its position against a second disc, 
which is mounted upon the carriage axle, and rotates in the same 
plane. The external and internal parts 1 and 2 are separated 
from each other, leaving an aperture or space 3 between them, 
thereby affording a passage for the circulation of air between the 
poles of the magnet, and also a passage for dust. The aperture 
3 between the outer and inner pole-pieces has a polygonal 
(octagcnal) shape. In this arrangement the angles of the polygon 
are further removed from the centre than the chord of the outer 
octagon, whereby the formation of a projection rising upon the 
surface of the rotary disc is avoided. The internal and external 
metal pieces 2 and 1 are connected together by means of yokes 4, 
which radially emerge from the inner pieces 2 and are secured 
to the outer pieces 1 by means of screw bolts 5. Around the 
portions 6 of the yokes 4, serving as cores, a coil7. The outer 
and inner pieces 1 and 2, and the yoke 4, and also the cores 6, 
having coils wound round them, constitute the brake-shoe 
magnet, the said pieces 1 and 2 forming pole ‘‘shoes” or pieces. 
The coils are supplied with current from any suitable conductor. 
Within the inner pieces 2 a sufficient space 8 is left for the sus- 
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= of the shoe concentrically with the carriage axle. The 

rake- shoe may either act upon the — wheel direct 
or, as indicated in Fig. 2, it may act upon a disc or pulley 10 
rigidly connected with the axle 9. The brake-shoe is yieldingly 
suspended above the carriage axle, but at the same time made 
independent of such axle, and arranged at such a distance from 
the carriage wheel, or from the disc 10, that the same is attracted 
when the brake magnet is excited, while it hangs free when the 
said magnet is not excited. The brake-shoe is on one side, 
secured to a nose or tappet 13, provided on a projecting piece 11 
of the motor casing 12, wherein the axle bearing is situated, and 
on the other side, by means of a tappet or nose 13! provided on 
the upper pole-piece 2 resting upon the first mentioned tappet 13. 
The entire brake-shoe may slide to and fro, as it is attracted by or 
released from the said disc 10. A coiled spring 14 is inserted at 
an angle into the pockets or recesses 15 and 16 provided in the 
projections 13 and 131, its operation being such that it carries 
the brake-shoe back to its normal position when it is released 
from the disc 10. The brake-shoe is kept from rotating by means 
of projections 17 raised upon the projection 11, and is prevented 
from moving vertically by the tappet or projection 18 and 19 
raised upon the lower inner piece 2. The withdrawal of the brake- 
shoe, when the former is inoperative, may be caused also by 
on especially provided for the purpose. (Accepted July 14, 

i}. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,771. T. C.J. Thomas and W. M. Still, London. 
GasLamps. 14 Figs.) July 29, 1896.—This invention relates to 
gas lamps of the kind described in Patents No. 435 of 1895 and No. 
22,726 of 1895, according to which a gas lamp having a closed bowl 
or chamber is provided with a burner or burners adapted to pro- 
ject flame that presents a broad or extended surface to a reflector 
constructed with a comparatively large air supply opening located 
above and in proximity to the burner, or with more than one 
such opening, each located above and in proximity to a burner, 
and with an exit for hot gases, the arrangement being such 
that the entering air will impinge upon the upper surface 
of the flame extending from the burner, or from each burner, 
and impart a curved form to such flame and direct it towards 
the gas exit opening or openings leading to the chimney. 
Now this invention has reference to further improvements 
in lamps of the kind above referred to. According thereto 
the reflector is provided at its lower inner side near the edge 
thereof, with an air opening or series of openings arranged above 
and in proximity to the burner or to each burner which projects 
inward in a horizontal or approximately horizontal direction to- 


of the reflector, the arrangement being such that the air will issue 
from the reflector in a horizontal or approximately horizontal 
direction and practically parallel to the issuing gas, and in ing 
to the gas exit opening or openings in the reflector, will act to 
keep down the flame or flames so as to impart the desired shape 
thereto and prevent it or them coming in contact with the re- 
flector. The reflector 1 is of dished or concave form on its under 
side with the lower portion 1 a of its periphery vertical or approxi- 
mately so, and perforated either around the entire circumference, 
or, as shown at 2, only at _— adjacent to the burners 3, the 
perforations being at a slightly higher level than that of the burners, 
of which two are shown. At its central portion the reflector is 
provided with a hollow downward extension 1 6, which, as seen in 
vertical section, may advantageously be of truncated conical form 
and as seen in horizontal section is of elongated or oval form, and 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,660. H. W. Roe ge | Park, Renfrew. 
Apparatus for “Jogg ” Angie, Tee, and like 
Bars. [8 Figs.) April 11, 1897.—The improved *p tus com- 
ae oe a base-piece or bolster A, which is bolted on the bed of the 

ydraulic press, and on which are formed side cheeks Al and an 
end block A®, Between the side cheeks Al! are fitted two die- 
blocks B, B!, which rest the one B on an inclined seat C on the 
bolster A, and the other B! on a wedge D similarly inclined and 
adapted to be moved horizontally on the bolster base. The slid- 
ing movement of the ae D, is effected by means of a screwed 
stud or bolt E ing through an orifice in a saddle F on the 
bolster and fitted with an adjusting nut G. The die-blocks B, B! 






Fig.2. 
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plane located a short distance above the burners. The form of 
the hollow downward extension 1 6 may, however, be varied to 
suit the number of burners employed, of which in some cases 
there may be only one. Above the reflector and carried thereby, 
are annular baffle-plates 4, 4 @ arranged in sucha manner as to 
form within the reflector annular air ways 5 in which air on its 
way to the perforations 2 in the reflector will b heated by 
contact with the reflector. The arrangement is such that the 
heated air will issue from the said perforations in a horizontai 
direction and in passing to the downward extension 1 b of the re- 
flector will form an air cushion at 1 x between the reflector and the 
flames, which will thereby have the required shape imparted to 
them and will be kept clear of the reflector, the products of com- 
bustion escaping through the central hollow extension 1} to the 
chimney 6. (Accepted July 14, 1897.) 





GUNS AND EXPLOSIVES. 


19,781. C. Ricci, London. Apparatus for Cooling 
the Barrels of Firearms. (3 Figs.] September 8, 1896.— 
This invention relates to that class of firearms which are provided 
with a refrigerator or water-jacket for the purpose of cooling the 
barrel or reducing the temperature of the same during a rapid 
fire. Such water-jackets are generally provided with a valve for 
the escape of steam, which either works by gravitation or has to 
be set by hand, according to the gun being trained on depression 
or on elevation. In both of these cases, however, great incon- 
veniences very often arise, either by the failure of the valve to 
work at the proper time, or by the forgetfulness of the gunner to 
set it right, and then either the water is thrown out instead of the 
steam, or the pressure of the steam itself reaches such a point 
that the refrigerator bursts, and renders the weapon useless. The 
object of the present invention is to provide for the same purpose 
an automatic steam valve, which, whether the gun be horizontal 
or trained on depression or on elevation, the steam only will be 
allowed a free escape to the atmosphere without any loss of water 
and without adanger of explosion. In the machine gun shown in 
the figures, A is the water-jacket, B the barrel, C the body of the 
gun, the whole mounted or hinged by means of the pin d on the 
stand or mounting D, which is provided with a stationary pro- 
jecting arm E. F is the body of the valve, cast with or fixed by 
any suitable means to the water-jacket A, horizontally and at 
right angles with the axis of the barrel. On the body of the 





valve F are fixed or screwed the two tubes G and H, by which 
the valve itself is put in communication with the uppermost rear 
and front parts of the water-jacket A. I is a conical rotary 
valve, provided with the ports J and K, an‘ the central re 
L. This rotary valve I, which when in _——_ projects slightly 
on one side of the water-jacket, is provided with two arms M and 
N. Thearm N is always kept in contact with the arm E of the 
mounting D by means of a coil spring O, which is attached at one 
end to the arm M and secured at the other end on the water- 
jacket A by means of a stud P. When the gun is in a hori- 
zontal position, the ports J and K, Fig. 2, are so arranged as to be 
both slightly open, and allow thus a free escape for steam through 
both tubes G and H and the central passage L to the atmosphere. 
If, however, the gun be trained on elevation, i.¢e., with a barrel 
pointing upwards (Fig. 3) the valve I, by means of the coil spring 
O, will be rotated in the position shown in full lines by this figure, 
increasing the communication with the tube G and completely 
closing the other with the rear of the water-jacket through H. 
If, on the other hand, the gun be trained on depression, i.e., with 
the barrel pointing downwards, the arm E of the mounting D will 
cause the valve I (by means of its arm N) to rotate in the opposite 
direction, as shown in dotted lines in Fig. 3, with a free communi- 
cation with the rear of the water-jacket through ths passage H, 


the lower edge of which terminates preferably in a horizontal 


are bound together by a vertical groove and feather b, which 
constrains them to move on their inclined seats as a single block 
when approaching or receding from the fixed end block A2, 
whilst independent vertical movement of the one in relation to 
the other is provided for. The relative positions or levels of the 
upper faces of the die-blocks B, B! to suit the depth of notch or 
joggle to be imparted to the angle or other bar is determined by 
the position of the wedge D, which is drawn outwards or pressed 
inwards to lower or raise the die-block B1. In the operation of 
the improved joggling ——_ the angle-bar is placed in i- 
tion with one web or leaf I lying between the fixed block A? and 
the side faces of the die-blocks B, B!, and the other web or leaf 


Fig.?. “1.8 
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I! lying across the upper faces of the die-blocks, the end of the 
bar being pressed up into contact with an adjustable stop-plate H 
secured on the side of the bolster. To admit the bar the die- 
blocks B, B! are drawn back from the fixed block A2 ys means of 
the handle J, and when released they slip back on the inclined 
seats until the side face of the block B, which projects slightly 
beyond that of the block B!, loosely grips the vertical web I of 
the angle-bar. Upon the application of pressure by the ram or 
acting die K of the press the die-blocks B, B! are further pressed 
towards the fixed block A2, and the web I of the angle-bar is 
firmly grasped by the die-block B, whilst beyond that block the 
bar is free to yield under the pressure applied to it. To effect 
the notching of the bar the ram or acting die of the press may be 
suitably stepped ; but by preference it is made flat, and a loose 
plate or bar of the required thickness is laid on the part of the 
angle-bar directly over the die-block B!, so that when pressure is 
applied the angle-bar is notched or joggled in the line of the 
joint of the die-blocks B and B!, and the depth of notch is equal 
to the difference of vertical height of the upper faces of these 
blocks. In order to relieve the screw stud E from the ao, a 
filling-piece or apes L is interposed between the end of the wedge 
D and the saddle piece F after adjustment of the wedge has been 
on to suit the depth of notch required. (Accepted June 16, 


MINING, METALLURGY, AND METAL 
WORKING. 


19,800. T. Preeceand A. Preece, Wolverhampto 
Staffs. Combined Self-Producing Gas Furnaces an 

Muffies for Enamelling Metallic Articles. [4 Figs.) 
September 8, 1896.—A is the gas producer or furnace, which is of 
the usual construction, and B is the muffle. The gas passes from 
the producer A over a — @ into a flue C which runs under- 
neath the whole length of the muffle or closed chamber D, within 
which the articles to be heated are placed. The gas passes from 
the flue C through openings J in one side thereof, and from 
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thence through flues ¢ which are carried from the openings b up 
through the brickwork of one side of the muffle into an arched 
flue d. This flue d consists of a hollow space formed between the 
crown arch of the muffle and an arch which is built thereover, and 
extends the whole length of the muffle. The upper arch of this 
flue is struck from a different centre to the lower arch, so that 





and completely stopping that with the front through G. (Accepted 





wards the centre of the lamp and below and beyond the lower edge 


July 14, 1897). 


the flue becomes shallower towards the opposite side of the 
muffle to that in which the flues c are formed, to avoid the the 
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rapid escape of the heated gases which pass over the muffle. 
The exit side of the flue d communicates with a flue e formed by 
chequer brickwork in the walls F of the muffle ; and the gases pass 
from such flue e, through openings J, into a flue E from which 
they pass to the chimney. The first opening b is some distance 
from the bridge a, and the openings b increase in size, as they are 
more remote from the bridge, with a view to insuring an equali- 
sation of heat throughout the length of the flueC. An air flueg 
sses right through the length of the wall which divides the 
urnace from the muffle, a portion of the flue passing lengthways 
through the firebridge @. The main purpose of this flue is to 
keep the firebridge a cool, and the ends of the flue are open to the 
atmosphere to allow of a current of air passing through the flue. 
The main horizontal portion of the flue communicates a 
vertical portions g1, with short lengths g? which run out to the 
side of the brickwork above the ground line. From the flue g is 
carried an air flae h, which passes longitudinally through the 
brickwork of the muffle. The flue is carried up above the level of 
the ground near the front end of the muffle, where it is open to 
the atmosphere. This flue runs partially underneath the open- 
ings 6 through which the hot gases pass from the flue C to the 
flues c, and also underneath the flues c. Vertical flues 7 are 
formed in the brickwork between the flues c, and communicate 
between the longitudinal flue A and the flue d. Flues ¢ tend to 
keep cool the brickwork around the flues c; and the heated air 
issuing from the flues i mingles with the hot gases which issue 
from the flues c and causes an intense combustion within the flue 
d. Asmall air flue? runs longitudinally through the brickwork 
of the muffle from the front of the muffie, where it is open to 
the atmosphere, and communicates with one of the fluesg. The 
flue runs over the openings }, and the current of air passing 
there through tends to keep cool the brickwork immediately above 
the openings. A recess 7, which is open to the atmosphere, is 
formed in the wall which divides the furnaces from the muffle, 
and an air flue & is carried up from the flue g into this recess, 
through the brickwork on each side of the opening G through 
which the gases pass from the furnace into the flueC. The air 
which passes through the flues A, /, and i tends to prevent the 
whole of the brickwork along the hotter side of the muffle from 
becoming overheated, and tends also to equalise the temperature 
of the muffle. (Accepted July 14, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,062. W. Deighton, Leeds. Steam Generators. 
{3 Figs.) August 14, 1806.—This invention relates to certain im- 
provements in vertical steam generators, and consists of or in the 
combination of a vertieal sectional flue or firebox with an inverted 
cone or similarly shaped shell or casing, the construction provid- 
ing a gradually increased water space from the lower te the 
upper portion of firebox. The firebox may be circular, in cross- 
section, or of many other shapes, may be corrugated, ribbed, 
or be of other section longitudinally or horizontally to its 
axis,and may have cross tubes through same if desired. The 
sides of the shell or casing for some distance above the crown or 
roof of its firebox may be made parallel. In Fig. 1 is illustrated a 
boiler or generator in which a represents the vertical flue or fire- 


Fig.1. 
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box having corrugations 0 horizontally to its axis and cross tubes 
¢, c through same, communicating with the water space on each 
side which space is bounded by the inverted cone-shaped portion 
d of the casing the upper part e of which has vertical sides as 
shown. A flue or chimney f for the escape of the products of 


of the fabric. The faller F is hinged on eccentric or crankpins P 
at each end of a spindle S, having fixed on it a sleeve carrying an 
arm A. When the arm A is in the —— shown in Fig. 1 the 
pins P are ina low position, the faller hinged upon them being 
then in condition to clamp the fabric between its edge and the 
base B. But when the arm A, by meeting a stationary inclined 
bar, is thrown open to the position shown in Fig. 2, then the crank- 
pins P are raised, raising the faller with them so far that its lower 
edge can swing clear beyond the base. The sleeve projects at T 
over the bearings of the spindle, or it might be over one of them, 
and part of the projection is cut away there, allowing the sleeve 
certain limited play on each side of the arm that carries the bear- 
ing. This play may be made more or less so as to adjust the clip 
to fabrics of various thickness. (Accepted June 23, 1897). 


VEHICLES. 


12,901. H. Lane, Bi ham. Propulsion of 
Tramcears, &c. (2 Figs.) June 11, 189%.—This invention 
relates to a novel combination and arrangement of machinery or 
apparatus for the propulsion of tramcars and other vehicles of the 
like kind, and it consists substantially of a prime mover, such as 
a gas or oil engine, arranged upon and carried by the tramcar, in 
combination with an air or spring accumulator and with a 
secondary hydraulic motor capable of having its effective power 
varied automatically or otherwise by hora | as required the 
length of stroke of its crankpin or crankpins. Upon the tramcara 
a gas or oil engine } is arranged to run continuously, indepen- 
dently of the stopping or starting of the vehicle. In the case of a 
gas engine, the gas by which it is driven is stored, at a sufficiently 
high pressure, in steel cylinders, not shown, into which it is 
charged at the terminal stations once or twice a day | steam or 
other power. This engine b upon the tramcar continually pumps, 
by means of pumps b! actuated by it, oil or other non-elastic fluid 
through pipes from a reservoir b? into a pneumatic or spring accu- 
mulator c against the pressure of air, or against a piston forced 
down in a cylinder by a sufficiently powerful spring or springs. 
The car itself is driven by a hydraulic secondary motor d, prefer- 
ably consisting of three osclllating cylinders e connected to a 
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single crankpin f, and provided with the necessary distributing 
valves and gear, controlled by a lever, under the control of an 
attendant. If necessary the motor can be converted when desired 
from a motor to a pump by well-known methods of valve arrange- 
ment by which, instead of operating as a motor, the position of 
the crankpin at f is altered to /1, so that as it continues to revolve 
by the movement of the tramcar, it forces the liquid into the 
accumulator c against the pressure of the air or spring in the 
latter, and so operates as a retarding brake to the car, and it 
thus supplements the gas engine b by forcing the liquid back into 
the accumulator c. In this way, too, the momentum of the 
tramcar a is usefully stored when stopping or going downhill, 
and the power thus gained can be re-used. When moving ona 
level road, the stroke of the hydraulic motor plungers is so regu- 
lated as to give the proper desired speed of the car. If a steep 
hill has to be descended, the plungers are converted by the 
attendant to a greater or less extent into pumps by shifting 
the crankpin f to f1, and so they store up energy which would 
under ordinary methods be wasted. The driving wheels of the 
car @ are preferably driven from the axle of the hydraulic motor 
d by chain wheels g, g and chain h. (Accepted June 23, 1897). 


18,077. A.Slater, Gloucester. Motor Road Cars or 
Carriages. (4 Figs.) August 14, 1896.—This inventlon has for 
its objects to provide means whereby the motor and machinery 
are connected with the vehicle in such manner as to prevent vibra- 
tion due to the working of the motor and machinery being felt by 
the passengers, the front springs moreover being arranged so as to 
give perfect locking. According to this invention the motor and 
machinery are mounted on a frame B distinct from that of the car 
or carriage body A and having separate springs or sets of springs 
CC ting it with the axles, there being preferably three springs, 





combustion is attached to the crown of the firebox, said chi y 
nae out of the crown g of the mene 9 The grate h may be 
carried by a ring ¢ attached to the base-plate or foundation j. In 
Figs. 2 and 3 the firebox a has corrugations b! which may be regu- 
larly spaced as shown, or irregularly spaced, or of any desired 
arrangement or shape, such box having the water tubes c! in same 
communicating with the water space ateach end. The upper part 
¢ in this case has sloping sides. (Accepted June 23, 1897.) 


TEXTILE MACHINERY. 


12,182. W. Mather, Manchester. Clips for Sten- 
tering Machines. [4 Figs.) May 17, 1897.—The clips usually 
employed in stentering machines, such, for instance, as those de- 
scribed in the Specification No. 2942 of 1887, are constructed to 
cause the faller to be raised to liberate the cloth without any 
liability to tear or damage it, provided that the selvage is quite 
flat, but should there happen to be a curled selvage at the edge 


Fig? Fig.3. 














of the fabric this may be caught by the faller, and consequently 
the fabric, not being liberated, is liable to be torn. The present 
invention relates to a construction of the clip in such a manner 
that when in the course of its travel it reaches the point where it 
should release the fabric, the faller is raised so as to be free to 
move outwards with the fabric, and therefore does not prevent 
the escape of any curled selvage or other obstruction on the edge 


or sets of springs, namely, two (5%) in connection with the rear 
axle C2 and one (62) in connection with the front axle B2, thus pre 
venting any vibration being communicated to the carriage and 














preventing or greatly reducing risk of derangement of the motor 
and machinery when the carriage is running over rough roads and 
also facilitating the locking of the front wheels c?. e body A is 
carried on springs or sets of springs (preferably four as shown at 
C andC!) arranged sé as to be separate from the springs 52, b° and 
frame B carrying the motor and machinery. In cases where the 
front axle B? is fixed, the front springs C1 are placed over the axle 
pivots d, and are firmly attached to the arms or axletrees, carrying 
the wheels c2 and to the body of the carriage by pivots as at a, or 
their equivalents, such as revolving plates, arranged in such a 
manner that the springs C! are turned by the guiding gear simul- 
taneously with the wheels c2 to which they always remain — 
as shown in Fig. 3. Theunderframe Bis preferably, but not neces- 








sarily, in one piece, of the shape shown, the two sides of the for- 
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ward part being joined at the centre b on the fore axle B2. (Ac- 
cepted June 23, 1897). 


MISCELLANEOUS. 


10,691. P. Delorne fils, Paris. Manufacture of 
Hollow Castings of Glass and the like, and Appa- 
ratus therefor. [7:Figs.] April 29, 1897.—This invention 
relates more particularly to apparatus for producing ata single 
operation heads of soda water syphons as of aerated water con. 
tainers. A indicates the frame forming the baseplate upon which 
is mounted the moulding apparatus proper, formed of two half 
moulds ; the one D is fixed and provided with a slide C which 
connects it to the other movable half mould E. Bolts d effect the 
closing and the combining of the half moulds D, E by means of a 
lever dl, Below the frame A there is fixed a shaft B oscillating 
by means of a lever Cl, the stops of which a@ }, limit its course. 
Upon the shaft B (Fig. 1) are mounted cams; the first one F con- 
trols the lever f whose oscillation is effected by means of the lever 
Cl, and which produces the retreat of the piece f1 whose head 2 
is designed to produce the cavity f3. The cams G, H control in 
like manner the levers g, h actuating the pieces g', h' to which, 
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the heads g?, 42 form the holes and cavities g?, h3. When the 
moulding pieces or cones are placed in the closed position the 
outer moulds D, E are bolted together and the glass or the like is 
run in through the hole L. The molten material then fills the 
spaces left within the mould, and, when the same has cooled, the 
pieces f2, 92, h2 are caused to withdraw by causing the shaft A to 
oscillate. After this is accomplished the outer moulds are un- 
locked, E is opened and the moulded piece is withdrawn and there 
is removed from it the pouring piece corresponding to M and the 
projecting piece corresponding tom. By means of the apparatus 
shown in Figs. 2 and 3, pieces are formed of different shape but 
in the same manner. In Fig. 3 the cam is done away with and 
the lever f actuates a circular piece f+ devised to produce the 
hole f3, In Fig. 4 a single movable core g4 is preserved and is 
destined to produce the cavity g3. The hole g® is obtained by 
means of a pin h, which is preferably inserted by hand on account 
of its small dimensions. (Accepted June 23, 1897). 


17,119. E. J. Pennington, Racine, Wisconsin, U.S.A. 
Aeronautical Machines. [1 Fig.] August 1, 1896.—This 
invention relates to aeronautical machines comprising a cycle 
similar to an ordinary road cycle, but driven by an engine applied 
to rotate a propeller, preferably at the rear end of the machine, 
in combination with an aeroplane or two or more aeroplanes for 
raising the machine from the ground, and a rudder for steering 
the machine. The substructure of the machine resembles an 
ordinary road bicycle which is furnished with a motor A sup- 
ported by tubular stays Al. At the rear end of the machine is a 
propeller B carried by a shaft C which is supported by struts C!, 
and is driven by the motor through a vertical shaft D and bevel 
wheels E, F is a clutch controlled by a handle Fl, by which the 
shaft C can be thrown in and out of gear when required. The 
propeller is suitably stayed by wires Bl. G, G are aeroplanes 
carried by extensions of the bicycle frame, and suitably stayed by 
wires G'. The aeroplanes are shown fixed, but they may be 








made adjustable, so that their angle of inclination may be 
changed when desired. H is the rudder for steering the machine ;. 
it is mounted to turn on a spindle H! which is carried at its lower 
end by extensions J of the front fork, and at its upper end by the 


extensions J! of the bicycle frame. Hz? is a crosshead fixed to the 
rudder, and connected by side rods K to the steering handle L, 
which is loose on the front fork and by means of which the posi- 
tion of the rudder is adjusted as required. When the cycle is 
rapidly — in a horizontal direction by the motor which 
drives the —— the aeroplanes will operate to raise the 
machine and rider from the ground. The steering of the cycle is 
effected by turning the handle bar. In some instances a propeller 


or propellers in the aeroplane may be arranged to rotate about a 
vertical or nearly vertical axis to assist in raising the machine. 
These propellers may be driven by the same motor as that which 
drives the stern propeller, 
dent motor, (Accepted June 23, 1897). 


or they may be driven by an indepen- 
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SUMATRA RACK RAILWAY 
LOCOMOTIVES.* 
By D. L. Graapt vAN Rocecen, Locomotive 
Superintendent. 


|must be had to rack-rail locomotives. The heights 
| and distances on this line are shown in the diagram 
| (Fig. 2) from which it will be seen that the chief 
| features are as follows : 

Total length of rack railway about 30 kilometres, 


Rack railways have become of late an established | or 19 miles. 


means of transport in mountainous countries, where | 


inclines are so steep, that no work can be done by 
ordinary adhesion locomotives. As is well known, 
rack railways date as far back as 1848, but in their 
present forms they may be said to date from 1873, 
when the first railway on this principle was con- 
structed in Switzerland, on the Rigi. Since that 
time many other rack railways have been estab- 
lished in different parts of the world, viz., in Ger- 
many, Greece, North and South America, South 
Africa, and, lately, also in the Island of Sumatra, 
Dutch East Indies, but the greater number of these 
lines have been constructed with a view of accom- 


modating tourist traffic only, although in some cases | 


| 
| 
| 


Greatest difference in 
level (Emmahaven to 
__ Kota Baroe) _... ... 1154 metres (3785 ft.) 
Difference in level of rack railway : 
First section, Kajo Ta- 





nam to Pad. Pandjang 630 ,, (2066,, ) 
Second section, Pad. Pand- 

jang to Batoe Tabal ... 400 ,,  (1312,, ) 
Third section, Pad. Pand- 

jang to Kota Baroe_ ... 380 ,, (1246,, ) 
Fourth section, , Kota 

Baroe to Fort de Kock 234 «sy, (768 ,, ) 
Maximum incline (on Sec- 

tiou 3) 8 per cent. 


Maximum radius of curves 150 metres (492 ft.) 
The rack railway has been constructed on the 


there exist rack railways for industrial purposes for | Riggenbach principle, that is, the rack rail consists 


short distances. 


of a pair of -bars of soft steel, joined together 


The first, and up till now, the only rack railway | transversely by pins riveted in these bars, thus 
of the latter kind of any importance, and specially | forming the rack, into which the teeth of the spur- 
built for the conveyance of heavy coal trains over | wheel gear. This rack rail is bolted on to cast- 
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, have no transmission shaft, but the connecting-rods 
‘transmit the power from the main crankpins 
directly to the main spurwheel shaft. 
| It may be mentioned here that a third type of 
| rack-rail locomotive is under consideraticn, being 
|similar to the second type, with larger cylinders, 
‘and having a set of bogie wheels, these engines 
| being intended to run on the extension lines now 
under construction (see map). All the engines cf 
|the Sumatra State Railways, whether adhesion or 
not, have been constructed at the Esslingen Engine 
Works, near Stuttgart, Germany. 
We will now enter into a more detailed descrip- 
‘tion of these rack-rail locomotives, and it will be 
| Seen therefrom that rack railways are no more to be 
| considered as an experiment or only fit for light 
traflic, but that they constitute a reliable means for 
| transporting heavy freights over difticult country. 


| I. Transmission Rackx-Rat Locomotives. 
These engines, illustrated by Figs. 5 to 9 on 


| page 282, rest on two pairs of driving wheels and 


| one pair of trailing wheels, the latter having Adams’ 


radial bearings, so as to allow the shaft to shift its 
position, and thus enable the engine to pass very 
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ong distances, is that part of the Sumatra State 
railways which crosses the Barisan mountain 
range, and extends from Kajoe Tanam on the wes- 
tern slope to Padang Pandjang (summit of trunk 
line) and Batoe Tabal (eastern slope), with a branch 
line from Padang Pandjang by Kota Baroe (summit 
of branch line) to Fort de Kock. The map, Fig. 1, 
shows the location of these lines. 

It may be mentioned“ here, that in the interior 
of Sumatra, on the banks of the River Ombilien, 
there are very extensive and rich beds of coal of 
very good quality, which can be compared to New- 
castle coal, although a trifle lighter. This coal is 
worked by the Government and conveyed to the 
hew port of Padang, the so-called Emmahaven, 
opened for shipping in 1891. 

The Barisan mountain range, which divides the 
watersheds of Western and Eastern Sumatra, runs 
approximately parallel to the west coast, between 
the latter and the coalfields, the difference in height 
of the western slope from the base to the summit 
in the only place where a crossing is possible by 
wing the cafion of the River Anei, being 630 metres 
(2066 ft.), whereas the distance as the crow flies is 
12 kilometres, or 7} miles. 

On this section several inclines of from 5 to 7 
per cent. occur, so that the ordinary type of ad- 
€sion locomotives cannot be used, but recourse 


ae 





* This article may be regarded as supplementing the 
articles on the Sumatra Railway, which we published on 





Pages 495 and 595 of our fifty-ninth volume. 





iron supports, which in their turn are fixed on the 
steel sleepers, carrying also the ordinary rails as 
shown on Figs. 3 and 4. 

The rack railway locomotives are of two different 
types, in both of which the Riggenbach principle 
has been adapted. They are of the so-called mixed 
type, which means that these engines can be used 
as well for working by adhesion on level and slightly 
inclined lines, as on the rack rail sections. There 
is only one set of cylinders and moving parts, and 
the geared wheels always partake in the rotating 
motion, whether the engine is on the adhesion line 
or not. 


The engines of the first type are the result of | 


practice on European rack railways, in combination 
with a consideration of the necessities of the 
Sumatra railways, the programme for which was 
made by Mr. Kuntze, lately manager of the above- 
named railways. They have a pair of pinions on 
the engine shaft proper that grip into a pair of 
corresponding tooth-wheels, which are bolted to | 
the main spurwheel placed between them, as shown | 
in Figs. 5 and 6 on page 282. The motive power 
is thus transmitted indirectly to the main spurwheel, 
and we may accordingly call these, the first type of 





engines, transmission locomotives. ; 
The second type, being the result of investiga- 
tions by Mr. Kuntze, with a view to construct an | 
engine, which may run with a velocity of 25 kilo- | 
metres per hour on the level, or slightly inclined lines, | 
as well as being capable of running on the rack- 
rail sections, practically without altering the speed, 





sharp curves. The gauge is 1.067 metre, or 3 ft. 6 in. 
The principal dimensions are given below : 


Principal Dimensions of Transmission Rack-Rail Locomo- 
tives for Sumatra State Railways. 


Diameter of cylinders... 0.34 metre (132 in.) 
Stroke of pistons Sd C0e,, Gar.) 
Number of revolutions per 


minute ... SY 54 185 
Heating surface: tubes... 73.78 sq. m. (793 sq. ft.) 
firebox 6.64 ,, fe. o 


Total heating surface ... 80.42 ,, a) 
Grate area ... Sy Re i | 
Ratio Heating about 57.5 
Grate 

Working pressure oe llatm. (165 Ib.) 
Diameter of driving 

wheels... vs ... 0.983 metre (38# in.) 
Diameter of _ trailing 

wheels... ae wee | OOO, . CDE.) 
Wheelbase ... au ... 9900 ,, (12 ft. 9% in.) 
Diameter on pitch circle 

of transmission pinions 0.369 ,, (144in) 


Diameter on pitch circle 
of transmission wheels 0.820 ,, (322,, ) 
Main spurwheel ... nis CWE ~  t a 
Weighton forward driving 
whee oes ah ... 9,600 kilos (9.45 tons) 
Weight on aft driving 
whee a ae . 200 , Gao) 
Weight on trailing driv- 
ing wheels pe 53 
Total weight of engine in 
working order ... .. 26,250 ,, (26.83 ,, ) 
Capacity of water tanks... 2200 litre (4840 gals.) 
35 ,, coal bunkers 400 kilos. (900 1b. about) 


The cylinders are placed outside the frame-plates, 


7,050 ,, (6.93 ,, ) 
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RACK-RAIL LOCOMOTIVES FOR THE SUMATRA STATE RAILWAY. 


THE ESSLINGEN ENGINE WORKS, NEAR STUTTGART. 
(For Description, see Page 281.) 
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9953. 


with the valve chests on top. The transmission 
shaft is worked in the ordinary way from the cy- 
linders, the connecting-rods being coupled to 
crankpins fixed in small flywheels at the ends of 
the transmission shaft as shown by Figs. 6, 7, and 8. 
The eccentrics and links are placed between the 
frame-plates, and the motion is transmitted to the 
valve-rods by means of rocking shafts. 

On the transmission shaft, as stated, are pressed 
hydraulically two solid cast-steel pinions (Fig. 8) 
which transmit the power to the main spurwheel. 
The pinions are set in such a way that the teeth of 
one pinion correspond with the space between the 
teeth of the other, so as to avoid vibration as much 
as possible. 

The bearings of intermediate and main tooth 
wheel shafts, are carried by cast-steel hornblocks, 
firmly bolted to the frame-plates, the bearings being 
kept in place by very substantial keys, so that 
these two shafts partake in the up-and-down motion 
of the engine. 

In consequence of this arrangement, the diameter 
of the pitch circle of the main spurwheel, varies at 
every rise or fall of the engine on its springs, that 
is, the pitch of the teeth does not remain constant, 
80 that theoretically this system seems to be a 
very defective one, and likely to give rise to great 
trouble on account of theteeth not gripping smoothly 
Into the rack-rail. Practice has proved, however, 
that this up-and-down motion, and its consequences, 
does not interfere at all with the regularity of the 
Working, not even when, from one cause or the 
other, two lengths of rack-rail are not joined per- 
fectly, so as to cause a different pitch of the cross- 

ars at the joint. 

It is to be noticed that the driving wheel horn- 
blocks are not placed truly vertical, but perpen- 
dicular to the lines joining the centres of the for- 
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ward and aft driving wheels respectively, with the 
main spurwheel shaft, with a view to keep these 
distances (that is, the length of the connecting-rods) 
practically constant for every oscillation of the engine. 

There are four different means for braking the 





engine, viz.: First, the ordinary brake-blocks 
which act on the forward driving wheels, and which 
are operated by hand. Second, a powerful brake 
on the crankpin flywheels, already referred to, 
which consists of a steel brake band, lined with 
wooden blocks, that fit into a series of grooves 
cut into the circumference of the flywheel; this 
brake is applied by hand. Third: A similar brake 
to that just mentioned, working on two-grooved 
wheels, between which is bolted a spurwheel 
of a somewhat smaller diameter than the main 
spurwheel, the whole turning loose on the for- 
ward axle. When the brake is tightened, the 
grooved wheels with the central spurwheel stop 
rotating, and the engine is brought to a standstill. 
This brake, which is used only in an emergency, is 
worked by hand or steam at will from the driver’s 
platform. Fourth: By reversing the valve motion 
without admitting counter steam, but by cushion- 
ing air, which is drawn into the cylinders through 
a special valve placed in the exhaust pipe. This 
air, which becomes heated to a high degree by 
the cushioning, is cooled by a small jet of water, 
the whole being exhausted at the hak and above 
the driver’s cab through a special pipe arrangement 
with a regulation valve. The cylinders are, in 
consequence, converted into air-compressing pumps, 
the power being given off by the momentum of the 
train. This is the ordinary way of braking the 
descending trains under normal conditions. By 
shutting off the valve more or less in the exhaust 
pipe of the heated air and steam already referred 
to, the driver has a means of diminishing or increas- 
ing the speed of the train. 

It may be remarked here that every car and 
wagon of the Sumatra State railways is provided 
with a hand-brake, so that in an emergency the 
whole train may help the locomotive, 
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From a great number of minute investigations it 
has been found that the wear of the main spur- 
wheel is only 1 millimetre for every 8000 kilo- 
metres run, or, say, about ;}; in. for every 7800 
miles. Considering that the teeth are made 20 milli- 
metres thicker than is strictly necessary, we may 
safely conclude, after eight years’ hard work, that 
the teeth will have attained the minimum thick- 
ness when the engines will have run through 
160,000 kilometres, or 100,000 miles. 

It is to be observed, however, that the wear of 
the teeth is much more rapid when new than after 
having been at work for a couple of years, so that 
probably the period for changing the main spur- 
wheels will be even longer than 11 years. 

The rack-rail locomotives are always put at the 
lower end of the trains. The maximum train loads 
on the sections Kajoe-Tanam, Padang-Pandjang, 
Batoe-Tabal are, for this class of locomotives on the 
western slope, 65 tons ; eastern slope, 90 tons for 
up trains and 70 and 110, respectively, for down 
trains, the mean speed being about 12.8 kilometres, 
or eight miles per hour. The calculated maximum 
pressure on the crossbars of the rack results to be 
7 tons. 

The trains when arriving from the coal mines at 
Batoe-Tabal are divided into two parts, which follow 
each other at intervals of about 10 minutes. These 
parts are joined again at Kajoe-Tanam, where the 
rack-rail ends on the western slope. 

On the branch line from Padang-Pandjang to 
Fort de Kock the trains are worked exclusively by 
the second type of direct-acting locomotives, which 
we will now describe. 

II.—Drrectr-Actine Rackx-Rai Locomotives. 

As already stated, in these engines the motive 
power from the pistons is not transferred to the 
main spurwheel by means of a transmission (inter- 
mediate) shaft, but directly from the crankpins of 
the rear driving wheels by means of coupling-rods to 
the crankpin flywheels, which are pressed on to the 
extremities of the main spurwheel shaft, and from 
here by another pair of coupling-rods to the for- 
ward driving wheels, so as to use the full weight 
of the engine, when on the adhesion sections. 
These engines are also of the mixed type, that is, 
they may be run as well on adhesion, as on rack-rail, 
sections. A longitudinal section and sectional plan 
of one of these engines are given in Figs. 10 and 11, 
page 283, and the principal dimensions are as 
follows : 

Principal Dimensions of Direct-Acting Rack-Rail Locomo- 
tives for Swmatra State Railways. 


Diameter of cylinders 0.43 metre ( 17 in.) 
Stroke of pistons ... ; 0.50 ,, ( 19}in.) 
Heating surface: tubes ... 53.6 metre? (576 sq. ft.) 
firebox 8 ee (os Verney 
Total 60.4 ,, (650 ,, ) 
Grate area... & fae fe, er 


S about 46.5 


12 atm. (180 Ib.) 


Ratio heating _ ‘ 
gra 

Working pressure 
Diameter of 
wheels... 
Wheelbase ... _ i 
Weight on forward driv- 
ing wheels 
Weight on 


drivin g 
ap ae 0.983 metre (38} Ib.) 
2.800 ,, (92 ,, ) 


ee 10.84 tons 
aft driving 


wheels... aoe ae 10:37 
Total weight of engine, 

loaded... at cu 21.60 ,, 
Capacity of water tanks... 1.48 ,, 


Re coal bunkers a2 .,, 
Diameter of pitch circle 
of main spurwheel 0.975 metre (383 in.) 

In these engines, of which there are three, the 
first one having a boiler of rather smaller capacity 
than the other two (of which the above given are 
the dimensions) the cylinders are placed outside 
the frame, the motion being transmitted by excep- 
tionally long connecting-rods (8 ft. 10 in. long) to 
the aft driving wheels, as shown in Figs. 10 and 11. 

The valve chests, as well as the link motion, are 
placed outside the frames, the valve chests being on 
the top of the cylinders, the whole giving free 
access to the moving parts, a great advantage in 
this class of engine, which is extremely liable to 
wear and tear, by being always strained to the 
utmost. 

The main spurwheel shaft is placed in bearings, 
fixed into hornblocks firmly bolted to the frame- 
plates in the same way as in the first type of loco- 
motives, no trouble whatever being experienced 
from the up-and-down motion and its influence on 
the diameter of the pitch circle of the main spur- 
wheel. 


The driving wheel hornblocks are also placed 
perpendicularly on the lines passing through the 
centres of the driving wheels and the spurwheel 
centre, with a view to eliminate as much as possible 
the difference in length caused by the up-and-down 
motion of the engine, in the same way as already 
described when dealing with the transmission loco- 
motives. 

The following are the different means of braking 
these locomotives : 

1. The ordinary brake-blocks on the aft driving 
wheels, moved by hand or steam. 

2. A powerful brake acting on the circumference 
of the crankpin flywheels in the same way as in the 
transmission engines, worked by hand or steam. 

3. By reversing the engine, as already referred 
to when describing the first class of locomotives. 
Neither with the transmission nor direct-acting 
engines are automatic brakes used, the drivers being 
kept always on the alert. 

t isto be noted that the main spurwheel boss 
runs in two lateral bearings intended to support 
the wheel when the shaft breaks, so that the 
position of the wheel relatively to the rack does not 
materially change. 

As may be assumed, in case of a spurwheel rup- 
ture, this will take place only on one side of the 
main spurwheel, and exactly alongside of the boss, 
so that by means of the other sound part of the 
shaft, which practically will remain in its place, the 
braking power applied on the remaining crankpin 
flywheel is transferred to the main spurwheel, and 
the engine with the train may be lowered downhill 
to the first station without any danger. By this 
means also the frames are not too heavily strained 
by the shaft getting out of line, so as to bend the 
frame-plates. 

When using the brake steam cylinder the brake- 
band on the flywheels, as well as the brake-blocks 
on the coupled wheels, are acted upon together, and 
there is every chance to bring engine and train 
to a standstill, without jerks, in case of a break- 
down of the spurwheel shaft, especially when the 
hand-brakes of the vehicles are actuated at the same 
moment. 

Till now happily no accident of the sort has 
occurred with these engines, so that we can only 
discuss the matter from a hypothetical point of 
view. 

This class of engines, as stated, is intended to 
run trains of less weight at a higher speed than the 
transmission locomotives do, the observed velocity 
being on a slope of 7 per cent. down hill (24 kilo- 
metres, or 15 miles per hour), with a train load of 
50 tons (locomotive not included), and uphill 
18 kilometres, or 11} miles per hour, with 45 tons 
train load net, the calculated mean pressure on the 
ladder-rack being respectively about 3.5 and 4 tons, 

It follows that these locomotives are used 
specially to convey comparatively quick passenger 
trains, while for the heavy coal trains (65 tons, the 
weight of the locomotive excluded), the slower but 
more powerful class is used. 

A special feature in both types of locomotives is 
the place of the gauge-glasses, which are set 
about the middle of the boiler, with a view to mark 
the mean water level when on an incline, which, in 
fact, is the normal position of the engines. 

Another noticeable point is the difference in dia- 
meter of the pitch circle of the main spurwheel 
and the diameter of the tread circle of the coupled 
wheels, which difference amounts to # in. Theoreti- 
cally these diameters should always remain equal, 
but this, of course, on account of the wear of the 
wheel tyres, is impossible. 

To allow for this wear the tyres are kept 3 in. 
more in diameter when new than the tooth-wheel 
pitch circle, no trouble having been experienced up 
till now from this apparent anomaly. On the con- 
trary, up to the present, no tyre has worn down to 
the spurwheel pitch diameter, so that we cannot yet 
predict what will happen when this takes place. 

In general the construction of the locomotives, as 
well as that of the ladder-rack and entering pieces, 
is, as far as the tooth-gear is concerned, very plain 
and strong, more care being taken to make a 
good, and consequently reliable, job than to 
enter into details of great subtlety, as in other 
systems of rack railways and locomotives ; and the 
experience of eight years of hard work has proved 
that the plan adopted by Chief Engineer Yzerman, 
assisted by Mr. Kuntze, has answered the desired 
purpose admirably. 

It is to be noted that the engine-drivers and 





firemen, as well as the brakemen, are all natives 








trained by Dutch foreman - drivers, who deserye 
every credit for their teaching. 

On a later occasion I propose to give a descrip. 
tion and the results of trial trips of the latest tae 
of bogie wheel rack-rail locomotives now under con. 
struction. 








LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lieut.-Colonel Buckni11, Late R.E, 
(Continued from page 252.) 

Record No. 19.—In the 1884 report we find an ex. 
cellent record of the great explosions of magazines at 
Kimberley, South Africa, which occurred on January 
10. The magazines were ‘‘simply huts constructed 
of light wooden framing covered with thin corrugated 
iron. Some had a 9-in. lining of sun-dried bricks, 
They were distributed in a long straggling group in 
the south-east corner of De Beer’s mining area, and 
were spaced from 50 ft. to 100 ft. apart. There 
were 16 of them, Nos. 1, 2, and 16 being empty 
and the others held 96,870 Ib. of dynamite (probably 
No. 1); 7500 lb. of potentite ; and 30,346 lb. of 
gunpowder. Also 1053 boxes of detonators, 340,350 
sporting cartridges, and 75 cases of paraffin. In five 
out of the 13 huts in use (they cannot be termed 
magazines) ‘‘detonators and dynamite were stored 
together !” There were two explosions, separated 
by a few seconds of time, and prior to the first 
flames and smoke were seen at the north end of 
the site. 

The nearest erection was the wood yard of the 
Victoria Diamond Mining Company, which ‘“ was 
fairly destroyed,” also, according to the Times re- 
port, an iron structure called a compound, a sort 
of barrack for the natives, was levelled to the ground 
at a distance of 400 yards. Doors and shutters 
were burst open up to 1} miles, say, 2200 yards; 
windows were broken up to 1} miles, say, 3000yards ; 
and ornaments were shaken off shelves up to 2h 
miles, Kimberley at }? mile escaped serious injury, 
being screened by some large heaps of débris from 
the mines. The shock was felt at distances ex- 
ceeding 20 miles ; and the Times reporter said 69 
miles. 

Mr. F. Schute, the inspector of machinery at 
Kimberley, whose report forms the basis of our 
ofticial’s record, considered that 2 tons of gun- 
powder in No. 7 hut exploded first (but No. 4 hut 
containing paraffin only may have been burning 
previously), and that the second and main explo- 
sion was caused by a large charge of dynamite in 
one of the huts exploding and causing the simul- 
taneous explosion of the dynamite in several of the 
other huts by sympathetic detonation. 

The 31,450 1b. of dynamite in No. 5 hut made 
the largest crater, 40 ft. by 54 ft. deep, and 
15,950 lb. of dynamite in No. 6 also made a large 
crater, 35 ft. by 3 ft. deep. The potentite burnt 
away without exploding. 

There was no dynamite in Nos. 8 and 9 huts. 
In No. 10 but one case was burnt (50 lb.), and the 
other cases, containing 3500 lb. of dynamite, did 
not explode. This was a brick-lined hut. No. 11, 
holding 750 lb. of dynamite, exploded, forming a 
hole 3 ft. deep ; and Nos. 12, 13, 14, and 15 did 
not explode; No. 13 having 18,400 lb. of dyna- 
mite in it. 

The main explosion therefore consisted of the 
dynamite in Nos. 5, 6, and 7 huts—31,450 lb., 
15,950 Ib., and 19,450 Ib. respectively, or 66,850 Ib. 
in all, say 5 ‘‘ tons.” 

The Times report said that bullets and stones fell 
two or three miles from the explosion, rather a 
large variation of limit, and probably very in- 
accurate. 

As regards projected débris the maximum charge 
is 31,450 lb.—rather less than half the charge that 
produced the air concussion, viz., 66,850 1b. Yet 
the danger range seems to have been greater for 
projected débris than for structural damage from 
concussion, the latter only reaching to a distance 
of one mile or thereabouts. 

Three Kaftirs were killed at 100 yards and one at 
200 yards. Some of them were probably respon- 
sible for the accident by smoking near one of the 
huts. 

Altogether this great explosion does not teach us 
much re danger ranges. There is nothing really 
definite enough in the records ; even the charge 1s 
doubtful, as the 19,450 Ib. of dynamite in No. 7 
may have exploded with the 2 tons of gunpowder 
in the first explosion, in which case the second 
explosion would be 47,400 lb. of dynamite, instead 
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of 66,850 lb. Even the grade of the dynamite was 
not stated, but there is little doubt that it was 
high-grade dynamite. 

Record No. 20.—On September 29, 1883, 50 ewt. 
of gunpowder exploded in the store of Messrs. 
Hall and Son’s gunpowder factory at Lochfyne. 
Other buildings in the factory sustained serious 
damage, and a number of buildings outside the 
factory were also damaged. Windows were broken 
up to one mile, and the large stones of which the 
store was built were projected up to about a 
quarter of a mile. Here then we have 5600 lb. 
of gunpowder, giving a danger range of 440 yards. 

Record No. 21.—In 1874, five tons of gunpowder 
exploded in a canal boat on the Regent’s Park 
Canal, London. The explosion occurred in a cutting 
and partially under a bridge, which carried a road 
over the canal. Thus the neighbourhood was well 
screened, Serious structural damage occurred up 
to 200 yards ; window frames were broken up to 
600 yards ; and glass up to nearly a mile. It was 
stated that some of the reptiles in the Zoological 
Gardens were thus set free. Hence the fracture of 
glass in the case of this explosion became a danger 
to human life. 

Equivalent charge No. 1 dynamite 2500 lb. 
Danger range of serious structural damage. . . . 
200 yards, perhaps more. According to the theories 
of the Board of Trade officials, this danger distance 
would be increased to 400 yards if the charge had 
been unscreened. Her Majesty’s Inspectors of 
Explosives often quote this explosion as having an 
important bearing on the laws of danger range. 
The reason is not obvious. The charge was badly 
placed for producing damage, being below the level 
of the houses, in a cutting, and partly covered by a 
bridge. Our knowledge concerning the effects of 
large explosions, even now, is so limited that it is 
impossible to estimate the reduction of danger 
range caused by the above circumstances. Con- 
sequently this explosion appears to be eminently 
unsuited for forming accurate ideas on the subject 
of danger range. 

Record No. 22.—The Stowmarket explosion on 
August 11, 1871, is thus described in the 1893 
report of the Board of Engineers, United States 
Army, already referred to. 

‘The first explosion of 13} tons of gun-cotton 
took place almost simultaneously in three maga- 
zines. This involved the nearly complete de- 
struction of the buildings composing the factory, 
together with injury to other structures in the 
neighbourhood. Some of the buildings were set on 
fire, and a second small explosion occurred about 
three-quarters of an hour after the first, adding to 
the loss of life but not materially to the damage. 
The effects of the large explosion were as follows: 
Some window sashes and frames were broken up to 
a distance of about 1 mile. Between one-quarter 
and three-quarters of a mile some slight material 
damage was done ; but, as a general rule, serious 
damage was limited to a range of from 450 to 500 
yards. At from 300 to 400 yards cottages of slight 
construction were almost destroyed. The buildings 
of the factory, situated from 20 to 50 yards from 
the magazine, were completely demolished.” 

The distances that separated the three magazines 
at Stowmarket are not stated, but inasmuch as the 
words “almost simultaneously ” are employed, we 
are at once informed that certainly not more than 
two of the three could possibly have exploded by 
sympathetic detonation. Hence it appears : 

1. That the contents of one of the magazines 
exploded (said afterwards to be due to decomposi- 
tion, caused by acidity of the nitro-cotton). 

2. That the two others were exploded by pro- 
jectiles from No. 1, or by the collapse of their 
enveloping buildings, and blows caused thereby. 

No record is given of any projected débris ; 
and the limit of serious damage to buildings was 
“from 450 to 500 yards,” say, 500 yards, and the 
total charge for such damage was the sum of the 
three charges, or 13} ‘‘ tons,” say, 27,000 lb... . 
for reasons already examined under No. 7—example, 
Waltham Abbey, 1894. Indeed, the effects on 
buildings may have exceeded those which would 
be obtained by a single charge of 13} tons of gun- 
cotton. The gun-cotton may have been somewhat 
weakened by the spontaneous decomposition which 
produced the explosion. If so, the equivalent 
charge of No. 1 dynamite would be rather less than 
27,000 Ib. . . . but we shall be on the safe side if 
we assign the full charge of 27,000 lb. as producing 
the effects recorded. 

Record No. 23,—In 1864 a canal boat containing 


‘*not less than 8 tons of powder exploded at City 
Point, Virginia. It lay between a similar canal 
boat and the piled wharf. On this wharf was a 
wooden warehouse. About 300 ft. of the wharf 
and the warehouse were destroyed. A loaded train 
on the opposite side of the wharf was uninjured, 
but some light wooden buildings 165 yards dis- 
tant were blown down. Fragments of the boat 
were thrown 500 yards.” ... Report of U.S. 
Engineers, 1893. 

Here the amount of the exploding charge seems 
rather doubtful, but assuming it to be 8 ‘‘ tons ” of 
powder, the range of danger from projected débris, 
500 yards, is perhaps about the danger distance to 
be expected. 

As already argued, the equivalent charge of No. 1 
dynamite cannot be estimated for projected débris, 
and consequently this record cannot be plotted. 

Record No. 24.—In October, 1864, a great 
explosion of gunpowder occurred at Erith on 
the Thames, 15 miles below London. Two barges, 
moored to wharves projecting about 120 ft. into 
the river, and laden with 200 barrels, exploded 
in the first instance; then a large two-floored 
magazine, 50 ft. square, containing 750 barrels, 
and situated on the edge of the river; then a 
smaller magazine, 28 ft. by 48 ft., containing 90 
barrels, distant 135 ft. from the large magazine, 
and also situated on the edge of the river. 

Three cottages within 71 yards were, of course, 
demolished. 

The barges were split into small fragments, and 
not a stone remained upon another at the sites of 
the magazines. A crater in the levee was formed, 
75 ft. long and 5 ft. deep. 

Beyond the 20-acre site there were no dwellings 
up toa mile. Beyond that, and up to 1? miles— 
say 3080 yards—window sashes and doors were 
broken and walls cracked Three other magazines 
at distances of } mile, 4 mile, and 1 mile were not 
injured. 

In this triple explosion the intervals of time be- 
tween the explosions were probably long enough to 
prevent the cumulative effects produced in Nos. 7 
and 22 records. See ante. 

The cracked walls at 3080 yards in this explosion 
must therefore be regarded as the product of No. 2 
explosion of 750 barrels, say, 83,000 lb. of gun- 
powder, or 10,750 lb. of No. 1 dynamite. 

The cracked walls of ill-constructed cottages may 
not, however, be regarded as ‘‘serious structural 
damage,” in which event, as the magazine at 
$ mile distance was uninjured, it is difficult to 
assign any danger radius to this explosion. 

Record No. 25.—From the same report we find 
the following record : 

‘*On June 9, 1863, a magazine at Fort Lyons in 

the defences of Washington exploded. The floor 
was 9 ft. below the parade. The powder space was 
64 ft. by 7 ft. by 7 ft., covered by heavy logs and 
8 ft. of earth. The whole amount of powder was 
32,000 Ib. The diameter of the crater was about 
45 ft. The parapet of the fort, although within 
80 ft., and rising several feet above the terreplain, 
was hardly injured. Wooden buildings . . . near 
the magazine were destroyed, but a bomb-proof 
75 ft. distant escaped injury. A house 350 yards 
distant had its windows blown in, and its doors 
blown out. The walls were started in one place 
more than an inch, while the whole house was 
settled unevenly on its foundations. Several 
persons were lifted up and thrown to considerable 
distances, in one case about 150 yards, with slight 
injury,” which last part of this remarkable record 
be may, perhaps, taken with a little grain of salt. 
General Abbott, United States engineer, in a 
letter dated December 19, 1893, kindly added the 
following information regarding this explosion: 
‘¢ Loaded shells were thrown to various distances 
up to 2500 yards.” 
This, then, is the maximum danger range of this 
explosion, but we cannot plot it on the diagram, at 
the equivalent charge of 8000 lb. of No. 1 dyna- 
mite, for reasons already explained. The damage 
to the house, however, at 350 yards can be plotted. 
(Zo be continued.) 








MACHINE-MOULDED WHEELS. 
No. XIII. 
By JoserH Horner. 
Fic. 164, page 286, is an example of an internal 
ring of teeth, the moulding of which we now take in 


of the rollers being set at an angle. It is turned. 
The striking board and the tooth-block for this 
ring are shown in Figs. 165, 166, and 167. The same 
coincidences noted in the last article are present 
here, namely, the faces a, b of the casting, Fig. 164; 
of the bottom edge of the board, Fig. 165; and of 
the tooth-block, Fig. 166. The check c, Fig. 164, 
is struck by the top edge of the board, and does 
not appear on the block. The board is cut, a’, b’, 
for striking a reverse mould, the ring being moulded 
in the floor. If it were cut for striking the cope 
a the edge would be made as seen dotted 
at A. 

Previous to using the board, a coke bed has to be 
laid down, and about 6 in. or 8 in. of sand rammed 
on this. Such coke beds are kept laid, and will do 
duty for several weeks before they require to be 
relaid. Having the coke bed down and the sand 
shovelled in, the latter will be rammed over in two 
or three successive strata to a height corresponding 
with the top face of the ring, being about level 
with the foundry floor, the upper stratum being 
rammed harder than for an ordinary mould, if the 
cope is to be rammed on a false mould, as we sup- 
pose it to be in this example. The striking board 
(Fig. 165) is bolted to the machine centre, with its 
top edge set downwards, and the edge a’ b’ is 
swept round over the bed, the surface sand being 
rubbed over with the flat of the hand during the 
sweeping of the board. Before the final sweeping, 
discs for skimming chambers, of about 6 in. or 7 in. 
diameter, are bedded in at the positions shown in 
Fig. 173, b, b, b—the purpose of which will be ex- 
plained presently. They may be 2} in. or 3 in. 
thick. The board and its bar are then lifted off 
and taken away ; a good thickness of parting sand 
strewn on, the cope or top part laid on, and stakes 
driven in behind the lugs, Figs. 172 and 173. 

It is best, in order to distribute the facing sand 
evenly over the ring in the top, to raise the board 
up about an inch, and strew a thickness of facing sand 
above and a few inches to each side of the face of the 
ring, and to equalise it over the surface by sweep- 
ing the board over, as shown in Fig. 168, where B 
is the thickness of facing sand on the original bed 
A. This sand is only strewn over an area a 
little wider than that to be occupied by the cast- 
ing—floor sand being laid on elsewhere to form the 
joint faces. The cope, seen in Figs. 172 and 173, 
being now lowered on the bed and staked, lifters 
dipped in clay-wash are hung from the top edges 
of the bars and made to slope so that their lower 
ends rest upon the bed of sand B, Fig. 168, at 
about every 3 in. or4in. Runner pins are put on 
at a, a, a, Fig. 172, and pins for risers at b, b, b, 
and other pins for risers at c, c, c, c. Floor sand 
is shovelled in 3in. or 4 in. deep over the facing 
sand and around the runner pins, and all rammed 
with the long pegging rammer. All the central 
space commencing from a distance of 10 in. or 12 in. 
within the ring will be left destitute of sand as 
being of no use, Fig. 166, the casting being a mere 
ring. When the sand is up over the level of the 
top of the cope it is gone over with the flat rammer 
and vented. The cope is now lifted by the cross 
and slings embracing the box swivels, turned over, 
and laid on wood blocking. 

It will be noted, Fig 164, that the edges of the 
circular check c on the ring are square or vertical, 
while in the board, Fig. 165, and the mould, Fig. 
168, they are bevelled. The reason of this is that 
in lifting a green sand top from a swept bed, square 
edges of sand would tear up the top so much that 
it would be difficult to mend it up with much accu- 
racy. But having bevelled edges, the lift is clean 
and perfect. Also, those sharp edges serve as per- 
fect guides for mending up square and clean with 
a wooden sweep A, Fig. 169, 10 in. or 12 in. long, 
which figure shows the strip in section laid in ready 
for making the edges up square. The faces a, b 
are those by which the moulder sleeks the sand off 
with the trowel. The angles for lifting will depend 
on the depth, say, about fin. per inch of depth. 

Having the top lifted, mended up, and blacked, 
the bottom of the mould can be proceeded with. 
The board, Fig 165, is put on the bar in the posi- 
tion in which it stands in that figure, and the sand 
dug out with a shovel underneath the projection 
which forms the ring section ; the board is then tried 
round and its corresponding sectional outline rudely 
scraped after the bulk of the sand has been re- 
moved with the shovel. The bottom of the mould 
is then vented, say witha g-in. wire. The vent-holes 
may be at about lin. centres, going right down 








detail, In this the face A is a roller race, the axis 


into and touching the coke bed with each thrust 
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of the wire. 


The sand is afterwards consolidated | down to the coke bed. Figs. 170 and 171 illustrate | already rammed at D, and the block moved round 


and smoothed over with the fingers, and the board | this block in plan and in cross-section respectively, |and set in readiness for the ramming of the 
having been swept round once more, the bed is|the teeth beng shown as moulded. The edge B | space E. 


ready for the tooth-block. 


Since the outside edge of the mould is perpen-| the teeth, it does not matter which. 


may be made good before or after the moulding of | The tooth spaces are rammed with good strong 
The tooth-|sand, the process being precisely as described in 


dicular or square, it is manifestly impossible toram block A is screwed on the carrier, and the teeth the example of the spurwheel given in a previous 
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that hard enough, or to vent it properly while 
sweeping only. That is now consolidated alone. 
A plain block A, Figs. 170 and 171, cut to the curva- 
ture of the edge, is put on the carrier of the 
machine and worked round, and the sand re-rammed 
outside it in short sections, the pegging and flat 
rammers being used, and the vents being carried 
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rammed as shown in Figs. 166 and 167. The block C 
cut to the outline of the edge of the tooth is laid 
against it, and weighted to support the sand during | faces of the mould whitened, and the cope tried on 
the ramming of the tooth space, or held by the|—a man standing on each corner of the cope to 
hand of the moulder, a detail already explained |insure that proper bedding shall take place. The 
and illustrated in connection with the ramming of | cope is then lifted, and the mould examined to see 
spur gears. Fig. 167 shows a portion of the mould |if any crushing has occurred. If all is right the 


paper. When the circle is complete the machine 
and the block are lifted and taken away, the top 
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runners are now cut. The checked faces of these 
rings have to be turned, although they are cast 
upwards. Sound metal is obtained by running 
with discs. 

The dispositions of the runners, &c., for this 
method of pouring is shown in Fig. 173, and the 
same figure and Fig. 172 illustrate the external ap- 
pearance of the mould after it has been blackened, 
the cope put on, the pouring basins made, and all 
in readiness except the weighting down for casting. 
The ring is poured in two places at once, at the 
basins A and B; a, a, a are ingates, b, b, b are the 
risers coming up perpendicularly from the skimming 
chambers beneath. The course of the runners is 
seen dotted. It is seen that their direction is such 
as to impart a swirling movement to the metal in 
the skimming chamber before it passes on into the 
mould. The heavier metal only passes on, leaving 
the dirt in the centre of the chamber to come up 
into the risers above. As an extra precaution, 
other risers are placed in convenient spots, as at 
C, C, C, ¢. 

Rings without arms, like those illustrated in this 
and in the previous article, shrink more equally 
than rings with arms, which are cast in a highly 
tough and contractile metal. But these rings 
will come out elliptical by reason of the resistance 
to shrinkage set up by the pressure of the sand 
against the ingates, unless the pressure is removed. 
Steel rings will show a difference of from } in. to 
lin. in diameter in various directions due to this 
cause, and iron rings a lesser amount of variation. 
It is, therefore, a very essential precaution to dig 
out the cope sand in front of the ingates, directly 
after the ring has begun to set, and before any per- 
ceptable shrinkage has taken place, in order to 
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allow the ingates to move inwards with the shrinking 
casting, instead of binding it fast. 

Fig. 174 is a section of a ring similar to Fig. 164, 
but one in which the teeth are half shrouded. 
Occasionally the teeth are full shrouded for severe 
duty. The moulding of this section offers no more 
difficulty than the previous one. The only difference 
between it and Fig. 164 lies in the half-shrouding, 
and the case therefore is precisely analogous to that 
of a half-shrouded spurwheel, the methods of 
making which were fully described in Article X. 
(see page 4 ante), and to which reference may be 
made. Fig. 175 illustrates the board used for strik- 
ing the mould, Fig. 176 the block. The same coin- 
cidences previously noted are indicated by the refer- 
ence letters, and the method of ramming of teeth 
over the half-shrouding was illustrated in the article 
just referred to. 

When rings are split into segments they may be 
split by casting by the method described in Article 
XI. (page 63 ante), or they may be split by parting 
off on the slotting machine subsequently to casting. 
The second method is that which is usually adopted 
in the better class of work, because it affords a 
better chance of effecting a good fit between the 
joint faces and the faces of the filling-in pieces. 

Segments, however, of toothed rings may be 
moulded by machine in the floor and cast as seg- 
ments, provided the radius is within the range of 
the capacity of the machine. Whether it is, then, 
advisable to adopt this method in preference to 
constructing an entire segment pattern, depends 
entirely upon the number of castings required. 
Taking the case of a ring of teeth of the type 
shown in Figs. 177 and 178, of, say, 20 ft. dia- 
meter, and made of ten or a dozen segments, it is 
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better to waive the advantages due to machine- 
moulded teeth, and to make a pattern segment. 
But if a quadrant of the circle only is wanted, or 
one or two castings to replace breakdowns, then 
the machine should be used. 

The details are similar to those which are followed 
in the making of a complete ring. The top is 
rammed on a false mould struck with a board. 
Then the bottom is swept to a length a few inches 
in excess of that required in the casting. The 
flanged ends of the segment and any brackets that 
may be required are set in by measurement. Finally 
the teeth are rammed in their proper relation to 
the bedded-in flanged ends. Ido not think there 
is any saving over complete patterns in making 
segments in this way, because the end flanges, and 
often chipping strips, have to be bedded into the 
mould. But the teeth are presumably more accu- 
rate than if made on a pattern; in all other respects 
the use of a pattern is more economical. 

But rings may be economically cast entire and 
parted off afterwards on the slotting machine. 
Taking two typical cases, the first will be that, Fig. 
177, in which bolts are used to connect flanges, the 
second that in which a cottared pin is used, the 
nature of the work not being suitable for the em- 
ployment of flanged connections. 

Figs. 177 and 178 illustrate a flanged connection, 
and Fig. 179 the mould part which corresponds 
with the flanged joint. The block A, which is 
bedded in the mould, Fig. 179, is equal in width 
to the width a in Fig. 177, and is cast solid and 
the casting parted off afterwards with a tool of 
width equal to the thickness b, Fig. 177, a packing 
of the same thickness being inserted subsequently 
and bolted between the lugs. The holes for the 
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bolts may be cast. But if so, since there is no 
splitting plate, as in Fig. 136, in the example in 
Article XI. (page 65 ante), the cores must either be 
inserted by templet or core prints must be fastened 
to the lugs. But in good work the bolt-holes, even 
if cast, must afterwards be broached, and so it is 
just as well to drill the holes in the solid, one-half 
thickness being drilled first and the other half 
marked from it. 

When rings are cottared together then they are 
cast solid and parted off. A good deal of tedious 
machining is avoided by casting the holes for the 
pin and cottars in. Prints are bedded into the 
mould to carry the cores for the cottar-ways, 
and the latter form a portion of the pin core. 
Fig. 180 illustrates one of these cores, in which a 
corresponds with the depth of the casting, the re- 
mainder going into the print impressions; and 
Fig. 181 shows it inserted, the thickness of the 
slotting to be done subsequently being indicated 
by dotted lines in the mould. Ifnecessary, a trifle 
may be left on the cottar-ways to be filed subse- 
quently, but the pinhole need not be touched except 
to smooth down roughness. Casting a hole in this 
way, the ends are sure to match when pulled to- 
gether with the cottars. 





TRIALS OF ARMOUR-PLATES. 

ReEcENTLY there has been considerable activity at 
the works of our armour-plate constructors, with the 
view of improving the hardening process and the resist- 
ance of the plates, and quite a series of trials have been 
made on board the old Nettle at Portsmouth. We repro- 
duce on page 287, and below, engravings made from photo- 
graphs of two of the plates submitted by Messrs. John 
Brown and Co., Limited, of the Atlas Works, Sheffield. 
Both plates were tested in the presence of Sir W. H. 
White, assistant controller lol director of naval con- 
struction, and of the captain of the Excellent ; the 
principal object of the trial was to determine: ‘‘(1) 
Whether the surface cracks that are liable to occur in 
manufacture in the case of the most modern plates, are 
prejudicial to their resistance ; (2) whether a plate that 
has been machined to a smooth surface before supercar- 
burisation offers a better defence than one that has been 
carburised on the rugged surface as left from the rolls ; 
and (3) whether a sort of fold, technically called a ‘lap,’ 





in the face of a plate causesa local or general weakness.” 
It may atonce be said that the results appear to show 
that the surface cracks did not affect resistance at all, 
even when the shot struck actually on them. That 
the advantage of the tedious and expensive process of 
machining all over the surface might be considered as 
affecting alone the appearance and economy in paint— 
both pointsto which some importance is attached—and 
that a ‘‘lap” in the face may be a source of weakness 
if ashot strikes exactly on it, but does not affect re- 
sistance under any other conditions, nor does it con- 
duce to cracking. 

Both the plates tried—the latter on August 10-- 
were 8 ft. by 6 ft. by 6 in. thick, and were cut from a 
single larger one, which, after rolling, had been 
straightened and machined on one side to an even 
thickness of Gin. The plate tested first—on July 20— 
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t between rounds 1 and 5, and rounds 3 and 
4; hair line from round 8 to top of plate’ ing.—Size of indent, 11in. 


of projectile of round 2 jarred out. 








Description. | | 
| } 
‘ | sry .| Point of Effect of Striking 
9 _ S8Sx) Striking. Effect on Front of Plate. | Result on Back of Plate. Projectile. 
#8 | & Base | 
8 5 & |f=bal | 
@| o 5 jar") re ea et 
1*| 6-in. | E.X.E. | Holtzer|2 ft. from Size of injury, 13 in. by 10 in.; depth of Size of bulge, 14 in. by |Broken up, point em. 
| B.L. | 48 1b. A.P. | right edge, injury, 2 in.; back of plate set back | 14 in.; height, 1} in.;| bedded in plate; 
100 lb, | 2 ft. from | semicircular crack on| point of core 3 in’ 
| bottom | centre of bulge, and hori-| in front of face 
| zontal crack on top of| of plate. 
| bulge. Backing.—Size of 
indent, 14 in. by 14 in.; 
| : | depth, 1} in. 
aes < »  |2 ft. from Size of injury, 15 in. by 14 in. ; back of |Size of bulge, 13 in. by |Broken up, pointem. 
| left edge, plate set back locally; surface scaling| 13in.; height,lin. Back-| bedded in plate ; 
2 ft. from around round 1; hair line from round 1) ing.—Size ofindent, 13 in.| point of core 1 in. 
| bottom to round 2; point of projectile of round 1} by 18in.; depth, j in. in front of face of 
| | jarred out plate. 
BH 5, a aa 2 ft. from Size of injury, 15 in. by 13 in. ; size of hole, |Size of bulge, 9 in. by 12in.;|Broken up, remains 
| left edge, 7 in. by 7 in.; edges of hole smeared ;' height, 5} in. Backing.—| of projectile re. 
2 ft. from crack showing from round 2 to left edge, Size of indent, 9 in. by| maining in the hole 
top of plate | 12in.; depth, 54 in. 
2 ft. from Size of injury, 10in, by 12in.; back of plate Size of bulge, 10 in. by |Broken up, point 
4t| 5, se oe right edge, slightly set back; hair line from round 3) 10in.; height, 3 in. Back- | embedded in plate ; 
| 2 ft. from to top of plate; hair line from rounds 1! ing.—Size ofindent, 10in.| point of core 1} in. 
top and 2 developed; point of projectile of by 10 in.; depth, ? in. | in front of face of 
| round 2 loosened. | | plate. 
5t |Delivered at Size of injury, 14 in. by 12in.; surface cracks |Size of bulge, 12 in. by|Broken up, point 


12in.; height,1in. Back-| embedded in plate ; 
point of core 13 in, 
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by 1lin.; depth, jin. 


| a poin 

| where hair 

| line was developed; cracking to the right of and 
| showing at below round 1; vertical crack 15 in. long 
| | centre of and 10in. tothe right of round 5; point! 
} plate 





subsequent treatment of the two plates was alike, 
and as the material was of a new and special kind, the 
manufacturers were not satisfied with making the 
plates flat in the first instance, as is usual with test 
plates, but made them originally concave, and then 
heated and bent them till they were slightly convex. 
This was done so that the plates might undergo all 
the processes that would be necessary if they were to 
form part of a ship’s armour, every plate of which 
usually requires to be bent, and some very consider- 
ably, with the hard side in tension. In the case of the 
first (the smooth-faced) plate this bending produced 
some superficial cracks in the face, but in the other it 
did not. The second plate, however, had a seam 
where the steel had lapped over itself slightly in 
forging. 
he most recent Admiralty requirements are that a 
plate of the dimensions given shall resist five Holtzer 
steel projectiles of 6 in. in diameter and 100 lb. weight 
at 1960 foot-seconds striking velocity, without serious 
cracking, and it will be seen that these conditions were 
satisfied in both instances. 
The first of the plates was tested on July 20. All 
the shot were completely destroyed, and the penetra- 
tion obtained was slight (about 2 in.) except in the 
case of the one that struck in the upper left-hand 
corner, which at first was thought to have just got 
its fragments into the backing. When the plate was 
taken down, however, this was found not to be the 
case. The disc of the plate immediately opposed to 
the shot had yielded to some extent as if it had been 
a door hinged on the left side which the blow had 
ated forced open, but not enough to expose the 
acking, or let any part of the shot pass through. 
The other impacts had merely raised slight bulges on 
the back of the plate which was practically free from 
cracks. Some unimportant superficial cracks in the 
hard face were developed a3 the trial progressed, and 
one of these, from impact No. 2 to the left edge, ap- 
peared from the front to have gone through the 
thickness of the plate at that edge, but was 
traceable only about 2 in. deep when the plate 
was taken down. One of the superficial face cracks 
7 alluded to, as produced in this plate at the 
nding stage of manufacture occupied a position in 
the centre, and the fifth round was carefully aimed 
to strike exactly on it. It did not appear to influence 
the result in the least, nor did it, or any of the other 
original surface cracks, show any signs of extension 
during the trial. The official details of the trial are 
given in the above Table. 
The second plate, which presented its rough side to 
the attack, was tested on August 10. It displayed a 
“lap” running horizontally across its width through 
the usual positions of impacts 1 and 2 (but in this case 
of impacts 1 and 3). The photograph reproduced 
shows this “lap” clearly in the ve of the first plate 
(Fig. 2) and the face of the second (Fig. 3). The first 
round was made to strike exactly on it, and the fact 
that this shot alone out of six got its fragments just 
into the backing, seemed to show that the plate along 
the actual line of the ‘“‘lap” was weakened by it. 
The second round was fired at the centre, and made, 
in common with all the other rounds, only a shallow 
indent. To determine whether the weakness caused 





had been supercarburised on the smooth side, and the 
other on the side that had not been machined. 


The 





by the ‘‘lap ” extended beyond its immediate situa- 


REMARKS.—* M.V. 1960 foot-seconds. 


t M.E. 2663 foot-tons. 


about an inch, and from the result it was evident that 
the weakness was absolutely local, and that the “lap” 
had no tendency to produce cracking whether the blow 
was actually on it or very nearly so. Indeed, the 
face of the plate after the six rounds showed no crack- 
ing whatever beyond a few superficial hair lines, and 
it is to be expected that when its back is seen, it will 
show five slight bulges, one hole (where the “ lap” 
was struck) and nocracks. The information derived 
from these two trials on the experimental points re- 
ferred to, is of considerable value, and the general 
result was very satisfactory. 


TWIN-SCREW STEAMER ‘PRINCESS 
MARY.” 

WE give on our two-page plate this week an engrav- 
ing prepared from a photograph, and some sectional 
drawings showing the machinery of the steamer 
Princess Mary, lately constructed and engined by 
Messrs. Orlando Brothers, of Leghorn, for the Rou- 
manian Government. The Princess Mary’s dimensions 
are: Length between perpendiculars, 282 ft. ; breadth, 
34 ft. 11 in. ; depth moulded, 22 ft. 74 in.; mean 
draught at trials, 14 ft. 53 in.; displacement 2147 tons 
(1000 kilos). The ship has accommodations for 58 
first-class passengers in 19 cabins amidships, and for 
52 second-class passengers in 12 cabins aft. There are 
also 84 berths for 60 male and 24 female third-class 
passengers. The accommodation is comfortable, 
almost luxurious ; the saloons and the ladies’ drawing- 
room, the first in carved wood and the latter in Vernis 
Martin Louis XV., being two very fine specimens of 
the Tuscan art.” The lighting is by electricity. 

The ship is fitted with two main triple-expansion 
three-crank engines. The diameter of cylinders is 
as follows: High-pressure, 23} in.; intermediate, 
378 in. ; low-pressure, 59, in. ; the stroke being 36 in. 
The high-pressure cylinders are fitted with piston 
valves ; the intermediate and the low-pressure cylin- 
ders have the usual double-ported slide valves, Joy’s 
assistant cylinders being fitted to the low-pressure 
valve spindles (Fig. 7). The intermediate and low- 
pressure cylinders are steam-jacketed. 

The condensers are of Delta metal. The highest 
rows of tubes are used as a feed-water heater. The 
length of the condensing tubes is 10 ft. 2 in., and as 
there are 1659 of them for each condenser, the total 
cooling surface of the two is 6604 square feet. The 
circulating pumps are of the centrifugal type, with 
suction from sea and bilge, the fans being 30 in. in 
diameter, and the inlet pipe 10 in. in diameter. They 
are driven by independent single-cylinder steam 
engines, 7 in. in diameter by 6in. stroke. The air 
pumps are worked by levers from the main engine low- 
oe cylinder’s crossheads. They are 21} in. in 

iameter by 20} in. stroke. 

The shafting is of hollow steel. The propellers are 
three-bladed, with a diameter of 1] ft. 12 in. and 18 ft. 
mean pitch. ; 

There are two double-ended marine boilers 14 ft. 9 in. 
mean diameter and 18 ft. 11,, in. long, with eight 
Fox furnaces each, 36 in. internal diameter. The 
steel plating is about 1, in. thick (Figs. 2, 3, and 4). 
Each boiler has a total heating surface of 5160 square 
feet, and the grate area 159.25 square feet, equal to 
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32 of heating to 1 of grate. There are 592 common 











































































































("99g abng aas ‘uoydiuosaq 407) 


‘NYUOHDAT ‘SHUAHLOUT OGNVTYO ‘SUSSAW Ad CGALONULSNOD 


‘LNANWNYAAOD NVINVWOOU AHL YOU .AXVIN SSHONINd, YWANVALS MAYOS-NIML 

















‘1681 “¢ 4aaNaldag ‘ONIMUANIONG 












































OY! ee ee 


















































wd 














































































































SepT. 3, 1897. ] 


ENGINEERING. 


289 








tubes and 292 stay tubes 2? in. external diameter. 
The boilers have been constructed for a working 
pressure of 155 lb. per —_ inch. Two ventilat- 
ing fans 5 ft. 53 in. in diameter are placed in the 
boiler-room for the forced draught on the closed ash- 
pit system. The funnel, 8 ft. 10 in. in diameter, 
rises 56 ft. 8 in. above the grate level. An auxiliary 
boiler, 7 ft. 72 in. long and 7 ft. 63 in. in diameter, is 
placed in the boiler-room aft (Figs. 2 and 4), and is 
constructed for a working pressure of 155 Ib. per 
square inch. The number of tubes is 118, and they 
are 2? in. external diameter, 5 ft. 6f in. long. The 
coal bunkers are of 448 tons coal capacity. 

Of the auxiliary engines mention may be made of 
the two starting single-cylinder engines, one Weir 
vertical duplex feed pump, one auxiliary feed pump 
of Admiralty type, one duplex steam bilge and fire 
pump, and a donkey Worthington feed pump for the 
auxiliary boiler. A Weir evaporator of a capacity of 
10 tons fresh water per day, one See’s ash ejector and 
one ordinary steam ash hoist are also fitted on board. 

The cargo machinery consist of three double-cylinder 
horizontal steam winches. One steam windlass is 
placed on the forecastle to work two Hall’s anchors ; 
other two warping windlasses are fitted aft. The 
steering gear is worked by a double-cylinder hori- 
zontal steam engine. 

The Princess Mary proceeded to her four hours’ 
trial trip on July 6, 1896, and a Royal Italian Navy 
ofticers’ commission was on board, The following are 
the official trial, data : 

Mean draught, 15 ft. 23 im. (including the keel) ; 
corresponding displacement, 2147 tons. 


Corresponding Displacement 2147 Tons. 





Indicated Horse- 











| 
Revolutions. oo Powar. Total. 

— Si | en eee eee 

tions. ‘ 
Star- | tar- 

seal, Port. | | Gee Port L.H.P. 
122.0 | 122.0 | 122.0 | 2093 2122 4215 
123.0 122.5 122.75 2133 2137 4270 
122.0 122.5 122.75 2058 2147 4205 
122.5 122.5 122.5 | 2105 | 2168 4273 





The average indicated horse-power, 4241; revolu- 
tions, 123,375. The mean speed attained was 17.95 
knots; 17 knots being the contract rate. The ship 
was practically free from vibration, the propelling 
engines working all through very smoothly, and show- 
ing themselves carefully balanced. The Princess 
Mary is now running from Constantinople to Costan- 
gin, and she is travelling in connection with the Orient 
express trains ; the time employed being usually seven 
hours 20 minutes, with the corresponding speed of 
nearly 17 knots. The plan of the hull, as well as the 
drawing of the engines, were furnished us by Messrs. 
Orlando Brothers. 








FRANCOIS’ ATR COMPRESSOR AND 
ROCK DRILL. 

Mr. JoserpH FRANcots, of Seraing, whose name has 
been long known in connection with air-compressing 
machinery, makes a fine display in the Machinery Hall 
of the Brussels Exhibition of compressors and rock 
drills. The former is illustrated by Figs. 4, 5, and 6, 
page 294, A special feature of this arrangement is that 
the springs controlling the movement of the air inlet 
valves are governed by a positive motion from the 
slide valve of the steam cylinder. It will be noticed 
that the clearance spaces at each end of the cylinder 
are reduced to insignificant dimensions, thus increas- 
ing the effective volume of air compressed with each 
stroke of the piston. This space is further reduced by 
the cold water admitted through the inlet valves for 
absorbing the heat developed during compression. 
This water flows freely into the cylinder to an amount 
of about two litres per cubic metre of air compressed. 
In the illustrations, A is the steam cylinder of the 
compressor ; B is the air cylinder; C the air inlet valves 
and the delivery valves; E F the centres of the levers 
regulating the action of the springs closing the inlet 
valves; G is a single lever mounted on E and connected 
to an extension of the valve-rod; H I are double levers 
mounted on the shaft E F; T are the valve springs 
governed by the levers H I; K is a connecting-rod 
between HI. The following are some of the leading 
data of the compressor exhibited : 


Diameter of steam cylinder 12.60 in. 
. air cylinder ... 11:81, 

Length of stroke 19.69 ,, 
Maximum speed 80 revolutions 
a . ve ee Te ” 

orse-power developed with a 

speed of 60 revolutions per 

minute, and an effective air 

compression to 71 lb. per square 

inch... me es Oe is 25 
Weight of air compressed per hour 

ata speed of 60 revolutions per 

minute , iv 660 lb. 


Two types of rock drills are also shown by the same 





exhibitor, and the smaller of these is illustrated by 
Figs. 1, 2, and 3, of which the perspective view gives a 
good idea of the general arrangement, and Figs. 2 and 3 
longitudinal and transverse sections. This drill is one of 
the smaller standard series, known as No. 7, because the 
diameter of its cylinder is 7 centimetres (2.76 in.). 
The general construction of the drill is that so well 
known by the names of the inventors, Dubois and 
Francois, but two special features are introduced to 
lessen the effect of shock on the mechanism at the 
end of each stroke. At the front end this is effected 
by means of a small safety cam N mounted in a recess 
on the guide of the piston-rod, and of a rubber 
cushion P also in the recess, one end of the cam enter- 
ing a recess in the rubber, while the other end can act 
on the spring R coupled to the valve G. When the 
piston B strikes against the bottom of the cylinder, 
the cam is slightly and suddenly moved by a com- 
pression of the rubber pad produced by the shock, and 
the spring being released prevents the valve G from 
closing, and the air pressure immediately checks 
all further movement. At the opposite end of 
the cylinder a small auxiliary piston is placed, 
the rear face of which is constantly under pressure 
by means of a small passage leading from the 
valve chest, and, when the piston is driven back at 
the end of the stroke, the air serves as a cushion. 
ferring to the reference letters on the section, A is 
the drill cylinder ; B the piston-rod coupling the drill ; 
C the slide valve; D, D! two pistons of different dia- 
meters ; E the valve chamber; F a lever opening the 
valve G, which is the air exhaust; H the ratchet- 
wheel for turning the drill; J a guide for supporting 
the piston-rod; L is a feed screw for advancing or 
withdrawing the drill; N the safety cam ; P the rubber 
cushion; R the spring for stopping the piston at the 
end of its stroke ; 8 the auxiliary cushioning piston. 

We shall take an early opportunity of describing 
the larger type of Francois drills, and at the same 
time of referring to work done by them. 








THE MANUFACTURE OF TIN PLATES.* 
By Grorcr B. Hammonp, Penarth. 


In accepting the invitation of your Council to prepare 
a paper on the manufacture of tin plates, I am pores 
alive to the difficulty of doing justice to a subject whic 
has been so ably dealt with in the interesting papers read 
before the Institute by Mr. Ernest Trubshaw and by the 
late Mr. P. W. Flower. I venture, however, to under- 
take the task, as considerable progress has been made in 
the science and practical mode of manufacture during 
recent years, and, however unworthy my paper may be 
in itself, the subject has an important bearing on the 
steel trade of the country, and claims more than ordinary 
interest for this district in which you are now meeting, 
as the neighbouring town of Pontypool was the birth- 
place of the British tin-plate trade, about the year 1665, 
when, under the auspices of the Hanbury family, Mr. 
Andrew Yarranton made an attempt to establish the manu- 
facture there, on knowledge obtained by him in Saxony, 
where the trade was at that time in a flourishing condition. 
Mr. Yarranton’s undertaking produced but little results at 
the time. Other active minds were, however, apparently 
engaged in the same direction, for it is recorded that one 
William Chamberlaine took out a patent in the year 1673 
for ‘‘a newe arte, mistery, or invencon of great use, &c., 
for plateing and tynning of iron, copper, steele, and 
brasse, as also for compressing and plateing of all other 
metalls,” which invention related to the use of certain 
“engines or instruments and wayes and meanes” of tin- 
ning and plating iron, &c.; and 17 years later, in 1691, 
John Hemingway was granted a patent, owing to influ- 
ence at the Court of William and Mary, for the sole use 
for 14 years of an invention for ‘‘ makeing of iron plates 
tynned over, ey called tynned plates.” i 

This latter patent, though never actively used, was the 
cause of the industry being abandoned for a time at Pon- 
typool, until, in the year 1720, Major John Hanbury re- 
started the Pontypool works; but his venture was at- 
tended wth little success for some years. The method 
of producing was slow and laborious, the operation being 
that of flattening out hot slabs of iron under a quick action 
helve or tilt hammer, the pieces, as reduced in thickness 
being doubled over and piled with other pieces reduced in 
the same way, the surfaces being sprinkled with powdered 
coal or charcoal to prevent welding, the hammering being 
continued until the required size and thickness were ob- 
tained. The plates were afterwards steeped in a weak 
solution of sour rye-water or vinegar for several days to 
remove the oxide and other injurious substances formed 
on the surface of the plates during the operation of 
forging, and when cleaned, were immersed in a bath of 
molten tin. 

In the year 1728, Major Hanbury and John Payne 
brought out an invention for rolling sheet iron, and it was 
found that plates produced by this new method possessed 
a finer surface, were more uniform in thickness, softer 
and more pliable in working, and were much esteemed 
by the consumers of the time. ; 

The trade then spread to some of the neighbouring 
works of Seaneeiahien and Glamorganshire, and in 
some few instances to the other ironmaking districts. 
The development was gradual, and the production was 
soon sufficient for the requirements of this country, and 
the imports from the Continental works ceased. It was 
not, however, till the present century that the trade 


* Paper read before the Iron and Steel Institute. 
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made any rapid strides, when, by the advances of science 
and civilisation, the uses to which tin plates may be 
applied in the canning of fish, fruit, other food-stuffs, and 
oil became known. 
The trade, however, gave constantly increasing em- 
loyment to the labouring classes of South Wales and 
Monmouthshire, a district which has retained its position 
as the principal seat of the manufacture for more than 
150 years, extending to the present time. Whole families 
have engaged in the industry in the same localities from 
generation to generation, until their present representa- 
tives, with some reason, look upon the trade as their 
birthright, and regard with jealous eyes the now rapid 
growth of the manufacture in other countries, preferring, 
in times of depression, to follow the trade into distant 
lands rather than engage in other occupations at 
home. It is a noteworthy fact also that wherever 
tin-plate works have been established within recent years, 
Welsh workers have been required to instruct the native 
labour and to assist in the development of the art. At 
the present time a is found in this country for 
many thousands of wor ag: ae in the industry itself, and 
many thousands more in those trades which are depen- 
dent on providing the materials from which tin el 
are produced; one instance of which is the fact that 
more than half a million tons of British steel bars are 
annually produced for the purpose, some of our largest 
steel works being partially, and in some instances whally, 
eet in manufacturing this material. The expansion 
f the trade in this country over the last 30 years has been 
very marked, and the extent of it may be gathered from 
the following statistics, taken from the Board of Trade 
returns, representing the shipments to all countries of the 
world, and taken at intervals over the period named, but 
they do not include the plates produced for home con- 
sumption, nor—as regards the periods to 1895—the black- 
plate shipped for coating abroad : 

















! 
Year. Weight. Value. | Average Price. 
tons £ | £ 
1867 78,906 | 2,060,410 26.11 
1872 118,083 | 8,806,973 32.24 
1877 153,226 | 3,033,126 19.80 
1882 265,039 4,642,125 17.51 
1887 353,508 | 4,792,854 13.56 
1891 448,379 } 7,166,655 15.98 
1892 894,449 5,330,216 13.48 
1893 379,172 | 4,991,300 13.16 
1894 353,928 4,338,786 12.26 
1895 ed 4,239,193 11.58 
ackplate 
i } | 338,346 
1896 ae 1 | 8,036,015 11.37 
ackplate | 
48,405 f 477,999 











It is interesting to note in the above —— the gra- 
dually hepa tf values of the material, and it is doubt- 
less this which has in the past given the stimulus to the 
trade, and has largely added to the uses for which the 
material has been adapted. The largest exports were in 
1891, and until that year the industry had been almost 
entirely confined to this country, and the American market 
was supplied entirely from Wales ; but with the introduc- 
tion of the McKinley Tariff, which increased the import 
duty to 2.23 cents od Ege (equivalent to 10s, per cwt.), 
works were established in the United States, and these 
have since been operated with considerable success. The 
growth of the industry there has been very rapid, the 
estimated output for the years ending June 30, 1892-6, 
being as follows: - 


Tons. 
1892.. 5,803 
1893.. 44,196 
1894.. 62,053 
1895... 86,160 
1896... 137,053 


In a report lately oe for the British Foreign 
Office, it is stated that there are now 186 mills in exist- 
ence in the United States, 170 of which are working, 11 
new ones are in process of construction, with a total 
potential capacity of 6,250,000 boxes, about equal to the 
total American consumption in 1896, and the present 
production is stated to variously estimated at from 


4,000,000 to 5,000,000 boxes a year. 

The imports of British tin and terne plates into the 
— tates have rapidly declined in these years, 
thus: 

Tons. 
1891... 325,143 
1893... 280,54: 
1894... 226,880 
1895... 223,077 
1896... 113,049 


France, Germany, Italy, Spain, and Austria are also 
producing, and the Welsh makers are anxiously seeking 
markets abroad. In the meanwhile great depression 
exists. Of the 490 mills in Great Britain at the present 
time, only 302 were in operation at the end of April. 

During the last 15 years a great revolution has taken 
place in the trade by the general adoption of mild steel 
as a substitute for iron bars, which were formerly pro- 
duced in the charcoal and puddling forges attached to the 
tin-plate works of the district, with the result that these 
forges have been entirely abandoned and the tin-plate 
trade proper may now be considered to commence with 
the rolling of the steel bar into blackplate, although some 
of the larger works have erected open-hearth steel plants. 
It is my intention, however, to deal with the manufacture 
commencing with the steel bars. 

mills are employed, consisting of two 





For this pu 
pairs of salle, the first pair for breaking or roughing down 
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the steel bar into plate form, and the second for finishing 
the plates. 

Two heating furnaces and two pairs of shears, to one 
of which is attached a doubling table and squeezer for 
doubling and flattening the sheets after elongation between 
the rolls. The rolls are made of a mixture of strong, 
tough, cold-blast iron, cast in chills. Before being put to 
work, the necks and bodies are turned ina lathe. After 
being put in position in the mills the bodies are again 
dressed and fitted to each other, to work evenly together 
when expanded at their work. 

I may here mention that the general practice in the 
United States varies by employing one pair of rolls only 
in a mill, the operation of roughing down and finishing 
being performed in the same pair, or in some cases three 
pairs of rolls are employed for two mills, one pair doing 
the roughing down lor the two finishing. 

The furnaces are of the reverberatory type, and the bars 
and sheets charged on the bed of the furnace are acted on 
by the flame from the grate placed at the back. Defects 
or wasters are sometimes produced by particles of small 
coal and ash being carried forward from the grate or 
picked up from the bed of the furnace, and subsequently 
rolled into the surface of the sheets. In some modern 
works, gas producers are employed for supplying the fur- 
naces with fuel, and beneficial results are obtained as re- 
gards quality of plates produced and the decrease of 
wasters. 

The workmen employed in the mills are formed of sets, 
consisting of a roller, doubler, furnaceman, and catcher-— 
the roller being the head, and having charge of the mill. 
Three sets are employed for eight hours each in a day of 
24 hours for five days in the week, and one set on the 
Saturday ; the mills run continuously from Monday morn- 
ing till midday on Saturday. A shearer and three openers 
generally cut and open the work from each mill. 

The operation is as follows: The rough bar from the 

steel works, of suitable gauge, varying from } in. to } in. 
thick and 7 in. to 10 in. in width, are cut into short 
lengths corresponding with the width of the plate to be 
produced, and are placed in the first or thick iron furnace, 
and when heated to redness are delivered to the roller, 
who passes each piece several times between the roughing 
rolls ; the catcher, stationed behind the rolls, catches the 
pieces as they pass through, and returns them over the 
top roll. When sufficiently extended, the pieces are re- 
laced in the same furnace, and heat equivalent to that 
ost in the operation of rolling is restored. When they 
are again extended by rolling, the doubler doubles the 
two ends of each piece together, flattening the piece under 
the squeezer, by which it should be observed the substance 
for resistance in the next operation of rolling is not dimi- 
nished. In this stage the pieces are known as ‘‘ doubles.” 
The doubles are now charged into the second or finishing 
furnace, leaving the thick-iron furnace free to heat another 
charge of rough bars while the operation of finishing the 
former iscontinued. When the ‘ doubles” are heated the 
pieces are again extended, the second doubling is per- 
formed, and the uneven ends are cut off at the shears; 
‘“‘fours” being thus produced. The packs are again 
subjected to the action of the finishing furnace and 
prepared for final rolling, or the process is continued 
after further rolling and doubling to ‘‘eights,” as 
may be necessary for the gauge required. It is customary 
inevery instance after two or more thicknesses of doubled 
plates have been rolled together to separate them before 
reheating, care being taken to replace the pieces in posi- 
tion in the pack ; this avoids welding of the surfaces, and 
facilitates the final separation or opening of the finished 
sheets. It is known that each piece of rough bar 
of given weight, if carefully manipulated, will pro- 
duce so many sheets of the desired size and gauge, and 
considerable skill is required to obtain sufficient length 
and, at the same time, to avoid exceeding it, or the steel 
would cut to waste. When the roller is satisfied that he 
has obtained the above requirements, the pieces are placed 
on trolleys for conveyance to the finishing shears, and 
when cool are cut by the shearer into the sizes of the 
order in hand. 

The next process is that of opening or separating the 
plates pressed together by the final rolling ; for this girls 
are employed, who do the work by hand, separating sheet 
from sheet with much dexterity. In this state the plates 
are known as rough blackplate. A machine, for which a 
big future seems possible, has lately been invented by 
Messrs. Williams and White, for opening or separating 
blackplate or sheets, and the following description may be 
found of interest : 

The machine consists essentially of two pairs of rolls, 
all driven at the same circumferential speed, and placed 
with their axes all parallel to each other. Between the 
first and second pair of rolls is placed a ‘‘ waved guide,” 
consisting of hard, smooth, chilled iron plates. These 
plates are firmly held at a proper distance from each 
other, and the ‘‘ guide ” formed by the two plates is firmly 
held in position between the tvo pairs of rolls, as shown 
in Figs. 1, 2, 3, and 4. 

The action of the machine is as follows: The packs of 
unopened blackplate to be opened by the nies are 
passed throngh the first pair of rolls. From these they 
pass through the sinuous passage of the guide-plates. 
After leaving the last coed or curve in the guide, the 
second pair of rolls seizes the plates and draws the packs 
through, completing the operation. After leaving the | 
second pair of rolls the packs fall on a trolly, where they 
peroneal oad until inal annaty for the next process. 

It may be explained that the individual sheets com- 
prising the pack are held together by very thin films of 
oxide of iron, which forms on the surface during the work- 
ing of the sheets while hot. 

As the packs are forced around the curves of the waved 

massage, the sheets of metal and the films of iron oxide are 
vent toand fro. This bending to and fro is harmless as 
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far as the metal is concerned, but it is destructive to the 
films of oxide, hence the cementing medium is destroyed 
and the sheets are separated. The separation is further 
assisted by the varying velocities of the individual sheets 
In passing around the curves of the guides. For example, 
the sheet next the convex face of the guide travels slower 
than the sheet next the concave face. This sliding is seen 
by simply rolling a book with pliable covers, when the 
leaves step back from each other at the edges and the 
faces all slide on each other. 

This sliding and bending is the principle upon which 
the machine is constructed, and the principle is the same 
as that of the method adopted by the girls of bending the 
corners of the packs when opening by Seed. 











One machine is capable of opening the work from four 
or five mills. : ' 

The average capacity of an efficient modern tin-plate 
mill is 40 to 50 boxes (of 1 ewt. each) in eight hours ; but 
until recently, under their union rules, the workpeople 
have been restricted to an output of 36 boxes ; this cannot, 
however, be upheld, as the only hope for this country to 
retain a hold on the trade is to obtain big makes and to 
produce cheaply. The wages paid in the mills known as 
the ‘* 1874 List ” are as follows: . 

Roller, 3s. 5d. per dozen boxes = average of 10s. to 13s. 
per turn. 

Doubler, 2s. 9d. per dozen boxes = average of 8s. to 10s. 
per turn, 
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Furnacemen, 2s. 7d. per dozen boxes = average of 
7s. 6d. to 9s. 9d. per turn. 

Catcher, 1s. 3d. per dozen boxes = average of 3s, 9d. to 
4s, 9d. per turn. 

Shearing, 1s. 1d, per dozen boxes = average of 10s. to 
12s. per turn. 

Openers, 6s. 3d. per 100 boxes = average of 2s. 3d. to 
2s. 9d. per turn. 

Black Pickling.—This operation is necessary to clean the 
oxide of iron formed by the action of the air on the heated 
surface of the plates in the mills, and is now universally 
done by means of machines provided with cradles, in 
which the plates are packed on their edges in bulk, for 
immersion first in diluted sulphuric or hydrochloric acid to 
remove the scaly oxide, and afterwards in water to wash 
off all traces of acid; a quick, vertical, horizontal, or 
rocking motion being conveyed to the cradles to permit 
the liquid to circulate through and pass between the plates 
under treatment. The machines most in use are those 
made by Mr. David Grey, of Maesteg, by the Millbrook 
Company, of Swansea, and by Messrs. Taylor and Sturve, 
of Briton Ferry, the essential difference in them being the 
modes by which the cradles are conveyed to and from the 
acid and water tanks, and by which the motion is applied 
to the cradles in the liquids. 

Great economies have been effected in labour and in 
the quantities of acid required by these mechanical ap- 
pliances over the old-fashioned hand-pickling in leaden 
vats, the tedious process that was employed 20 years ago. 

Black or First Annealing.—The plates after leaving the 
pickling machines are packed in to on iron stands, and 
are covered over with inverted iron or steel boxes, called 
pots, sand being used around the mouth to exclude the 
air. The boxes with inclosed plates are then subjected 
to a mild flame in a large reverberatory furnace for eight 
to ten hours, and are then allowed to cool gradually, the 
object — to soften the plates, that they may be more 
easily polished in the preparation for tinning. 

Cold Rolling.—This process consists of passing the 
ese one by one when cold three or four times between 

ighly polished chilled rolls working under great pres- 
sure, and is necessary to remove any buckle or unevenness 
from the plate and to produce a flat, — lished sur- 
face for receiving the coating of tin. The plates are har- 
dened by this process, and it is necessary to give them a 
second or white annealing, the plates being treated in the 
closed pots as before, but subjected to a milder heat. On 
cooling they are again soft, with a bright appearance, and 
are in this state called finished blackplate. A second or 
white pickling is necessary to remove any oxide formed in 
the annealing processes. This process is performed in 
the same way as the first pickling, but the acid solution 
is weaker, and after the plates are removed from the swil- 
ling tanks they are kept in water until taken to the tin 

t 


Tinning.—In former times this process was performed 
by soaking the plates in the molten metal, and afterwards 
arranging them on edge in a rack fixed in the grease pot 
to allow the surplus tin to drain off them, the thickness 
of the coating being determined, to some extent, by the 
length of time the plates remained in the hot grease. The 
process was very wasteful, and it was impossible by its 
means to obtain a uniform coating over the surface of the 

lates. About the year 1860 Mr. Edmund Morewood, of 
lanelly, and Mr. John Saunders, of Corkley, invented 
machines with rolls placed in the grease pot to better re- 





gulate the quantity of metal, whereby an immense saving 
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was obtained, and a superior and more evenly coated 
plate was produced. This method, with modifications in 
detail, continues to the present day. 

In the process as introduced by Mr. Morewood, the wet 
plates from the swilling troughs of the white pickling ma- 
chine were immersed, sheet by sheet, by the tinman, 25 to 
30 at a time, in a bath of melted palm oil to absorb the 
moisture on the surface of the plates, and then removed 
and dipped into a series of pots containing molten tin at 
various temperatures ; and after being brushed, one at a 
time, on both surfaces by the washman with a hempen 
brush, they were conveyed by him to the grease pot in 
which the rolls revolved. The plates, on issuing from 
the rolls in a vertical direction, were raised by a boy and 
placed in a rack, from which girls removed them to dip 
in iron, for the purpose of removing grease adhering to 
the surface. They were afterwards polished by slightly 
rubbing with a duster of sheepskin or other soft mate- 
rial, by which the coating operation was completed. 

The capacity of modern machines employed in the 
above method varies from 30 to 40 boxes in proportion to 
the number of rolls working in the grease-pot and the 
class of work in hand. The wages paid under the 1874 
list are : 

Tinman, 3d. per box 


= 7s. 6d. to 10s. 

per day. 
= 7s. 6d. to 10s. 

per day. 
2s. 6d. tu 3s. 4d. 

per day. 
2s, to 2s. 9d. 

each per day. 
= 1s, 9d. to 2s. 4d. 

per day. 

For years past attempts have been made to economise 
on this method, and to employ chloride of zincas a tinning 
fiux in substitution for palm oil in the first pot, but the 
results for some time were not satisfactory, and large 
parcels of plates coated by the experimental processes 
arrived at their destination in a rusty condition, owing, 
doubtless, to the presence of free acid in the flux, and the 
porous nature of the iron coated; the workmen also 
strongly opposed the innovation, and found means to 
wrejudice buyers and consumers against accepting de- 
Roam of any plates prepared by such methods, as in- 
jurious to the food products which would be packed in 
them ; and it was not until steel came into general use, 
assisted, doubtless, by the more careful preparation of the 
flux, that any degree of success was attained in this 
direction. 

[t is now in general use, and by its means the operation 
of coating is much more rapidly effected and a brighter 
finished plate is produced ; it has also been proved beyond 
the possibility of doubt that the material so used is in- 
nocuous to the fish, fruit, and other goods for the packing 
of which the ten are employed. 

From this change may be dated the successful introduc- 
tion of mechanical tinning pots, by which further savings 
are effected in material and the services of the washman 
are dispensed with. These mechanical tinning pots, now 
known in the trade as ‘ patents,” are of various makes, 
the variations consisting principally in detail, each maker 
claiming some advantage for his machine over that of 
others. They may, however, be divided into two classes, 
in one of which the plates travel vertically, and in the 
other in a half-circular direction from the flux, through 
the tin, and into the rolls ‘ete, | in the grease box 
end. Of the former type, those of Messrs. Thomas, of 
Melingriffith, Daniel Edwards, of Morriston, and Thomas 
and White, of Llangennech, and of the latter, those of 
Messrs. Taylor, Struve, and Co., of Briton Ferry, and 
Player, of Clydach, are well-known machines. 

Fig. 5 represents a machine of the vertical type at 
work. This machine, patented in 1882 by Messrs. Taylor 
and Leyshon, and ok by Messrs. Taylor, Struve, and 
Co., of Briton Ferry, was the first single pot, for coating 
and finishing without the aid of the washman, to meet 
with practical success, and is still in use at many of the 
most important works to the present time, with very 
slight alteration in detail. The principle employed being 
that of drawing or pulling the plates by means of a 
nipping appliance working beneath the surface of the 
metal, through the flux into the tin in a vertical direc- 
tion, so as to allow the plate to clear itself of any scruff 
adhering to it. The plates enter and leave the pot per- 
fectly flat, and a coating of any quality may be produced, 
this being regulated by thespeed of the rolls in the grease- 
box, and by the quantity of tin in the troughs under the 
finishing rolls, which also tends to wash off any scruff 
taken up in the tin pot. The machine is simple in con- 
struction, and is made of various dimensions to suit the 
sizes of plates to be dealt with. It is specially adapted 
also for thin plates or taggers, the thinnest of which can 
be coated by it. 

Figs. 6 and 7 illustrated one of the ‘‘half-circular” 
machines. The molten tin occupies the space in the 
lower part of the pot, the flux lying on the surface of the 
tin at the feeding end, where it may be confined in posi- 
tion by means of a rectangular box (constructed with four 
sides and without ends) inserted partly below the surface 
of the metal. The palm oil also lies on the surface of 
the tin, but at the aver end, and is confined by the 
grease box. 

The plate is inserted by the tinman between the iron 
bars w 


Washman, 3d. per box 


Grease boy, 1d. per box 


Dippers, girls (usually two), = 
7s. per 100 boxes... 


Dusting, 6d. per 100 boxes... 


end of the pot may be separately controlled, a higher 
degree of heat being necessary at the feeding end than is 
desirable at the delivery or finishing end; this is further 
assisted by the narrow passage or neck which forms the 
connection between, and keeps apart, the two layer 
bodies of the metal. Plates of any length can be coated 
in this pot; the makers inform me they have satisfac- 
torily coated experimentally one continuous length of 
plate 6 in. in width and 150 ft. long. 

Some of the half-circular machines are constructed 
with two distinct chambers. By this method the plate, 
after passing in a half-circular direction through the first 
bath of tin, is conducted by means of rolls over the top of 
the division into the second bath of metal, above the 
surface of which the finishing rolls are placed in the 
grease, the temperature of the separate baths being con- 
trolled by a fire for each. 

The method of working is substantially the same in 
nearly all the machines, a tinman and a boy being em- 
ployed to do all the work. 

Fig. 8 illustrates another machine of the vertical type 
at work. This machine, the invention of Messrs. Rogers 
and Player, is unique in its operation, as dispensing with 
the services of the grease boy—a tinman only being em- 
ployed. The machine is of the vertical type, and consists 
of one tin pot, with a grease pot over it, with one fire for 
the former and a small one for the latter, by which the 
necessary temperatures are maintained. The finishing 
rolls of this grease pot are provided with troughs con- 
taining molten metal, in which the rolls revolve with 
the object of washing or cleaning the plate of any scruff 
taken up from the tin pots. As the plates issue from the 
finishing rolls in the ordinary way they are automatically 
seized and removed to the rack to be dealt with by the 
dipper. This machine is known in the trade asthe ‘‘ iron 
man.” The amount of tin required for coating by hand 
or by mechanical appliances is not material. A box of 
C 14 x 20 containing 112 sheets, and with a surface area 
of 435.5 square feet, may be coated with a good common 
coke finish with about 2 ib. of tin, a heavier coating being 
applied for a charcoal finish. By means of the mecha- 
nical pots a saving is effected in the quantity of palm oil 
used ; hemp for brushes is entirely dispensed with, and a 
brighter plate is produced. 

Dipping and Cleaning.—The plates on issuing from the 
grease pots are either dipped by hand in fine bran, meal, 
or shudes, in two operations (each surface having to be 
treated), or are mechanically conveyed through the 
material placed in two troughs in such a way that both 
sides of the plates may be acted upon. When any grease 
which remained on the surface has thus been removed, 
the plates are rubbed by hand as previously described, or 
are passed through a nest of rolls covered with soft sheep 
skins, which revolve at circumferential velocities varying 
to each other, by which the necessary rubbing is obtained, 
and the dust from the bran trough is removed. The 
operation being now complete, the plates are sorted, 
counted, weighed, and boxed ready for despatch from the 
works. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Glasgow Pig-Iron Market.—About 10,000 tons of iron 
were dealt in last Thursday forenoon, and the prices 
were steady for Scotch and Cleveland iron. Cumberland 
and hematite iron improved 1d. per ton to 47s. 04d. cash 
with buyers over. In the afternoon only some 5000 tons 
were dealt in, but even with the prevailing idleness 
prices were very steady, and left off unchanged to about 
ld. per ton of advance on the previous night’s close. 
The closing settlement prices were as follow : Scotch iron, 
44s. 44d. per ton; Cleveland, 40s. 6d. ; Cumberland and 
Middlesbrough hematite iron, respectively 47s. and 
48s. 6d. per ton. A quiet business was done on Friday 
forenoon when about 15,000 tons were dealt in, and 
prices were firmer, Scotch and Cleveland both ad- 
vancing 1d. per ton. At the afternoon market, other 
15,000 tons changed hands—all Scotch iron, and the | 
price, after touching 44s, 6d. per ton cash, left off 1d. up | 
on the day at 44s. 53d. per ton. The settlement prices | 
were 44s. Gd., 40s, 74d., 47s. 14d. and 48s. 9d. per ton. At |} 
the forenoon session on Monday business was very quiet, 
and the feeling was flat. Some 10,000 tons changed hands. 
Scotch gave way 4d. per ton and Cleveland 1d. | Business 
was chiefly in plants in the afternoon; all the same, 
about 12,000 tons of iron changed hands. Scotch rallied 
4d. perton. The closing settlement prices were 44s. 6d., 
40s. 74d., 47s. 14d., and 48s. 9d. per ton. Business was very 
quiet on Tuesday forenoon, but some 15,000 tons changed 
hands. Scotch was unaltered in price, but Cleveland rose 
ld. per ton. The afternoon market was also quiet, but 
Scotch iron advanced in price $d. per ton and Cleveland 1d., 
and the closing settlement prices were 44s. 6d., 40s. 9d., 
47s. 14d., and 49s. 3d. per ton. At to-day’s forenoon market 
some 10,000 tons of iron were dealt in at steady prices. In 
the afternoon, however, there was more doing, the turnover 
running from 18,000 to 20,000 tons. Scotch warrants 
advanced to 44s. 6}d. per ton. The settlement prices 
were 44s. 6d., 40s. 9d., 47s. 1}d., and 49s. 3d. per ton. 
The following are the current quotations for several No. 1 





special brands of makers’ iron: Clyde, 50s. 3d. per ton; 
Gartsherrie, Summerlee, and Calder, each 51s. ; Coltness, 





Rich form the guide G G’, and passes through the | 


flux into the molten metal, and is moved onward by a | 


light iron rod in the hand of the tinman until it reaches | 


the revolving rolls H, by which it is conveyed forward 
through the guides J, J’ out of the tin and into 
finishing rolls K, K’ revolving in the grease. The plate 
issuing from the rolls in a coated state is placed by the 
grease boy in a rack for removal by the dipper. 


the | 


Two grates are provided, that the temperature at each! Japan, smaller quantities for other countries, and 3905 


51s. 6d.—the foregoing all shipped at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 50s.; Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 
5ls. 6d. per ton. Last week’s shipment of pig iron 
from all Scotch ports amounted to 5986 tons, against 
5186 tons in the corresponding week of last year. They 
included 105 tons for Canada, 370 tons for Australia, 210 
tons for France, 420 tons for Germany, 300 tons for 
Russia, 1052 tons for Holland, 210 tons for China and 





tons coastwise. The number of blast-furnaces in actual 
operation is still 79, as against 76 at the same time last 
year. Six are making basic iron, 35 are making ordi. 
nary iron, and 38 are working on hematite ironstone, 
A year ago 42 were making ordinary iron, and 29 
were making hematite iron, and five were turning out 
basic iron. The makers are well occupied, but the dis. 
pute in the engineering trade is telling on orders. Mer- 
chants report that the consumption of pig iron in the 
west of Scotland is on an extensive scale, but there is at 
the same time a lack of confidence as to the future. The 
stock of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 351,050 tons yesterday afternoon, as com- 
pared with 351,407 tons yesterday week, thus showing 
for the past week a reduction amounting to 357 tons, 


Finished Iron and Steel.—A fair amount of business is 
being done in the finished iron trade, and the steel works 
continue to be well employed. The Steel Conipany of 
Scotland, Limited, have secured a large contract for the 
manufacture of angle-bars to the Admiralty at their 
Hallside works, Newton, A dispute lately existed for 
some time at the Glengarnock Steel Works, but through 
the intervention of Mr. Cronin, the agent for the works, 
things have been put to rights. The men asked for a rise 
of wages amounting to 15 per cent., and the company 
by and by offered to give 74 per cent., or one-half the 
amount asked. Eventually the dispute was brought toa 
close on the footing that the workmen should get an 
advance of 10 per cent. 


Copper Market.—At last Thursday’s forenoon copper 
market no sales were reported, and the price was un. 
changed, at 48/. lls. 3d. per ton cash buyers and 
48/. 17s. 6d. three months. The afternoon market was 
again a blank so far as doing business was concerned. On 

riday forenoon some 50 tons were bought, and the price 
rose 1s. 3d. per ton. There was not anything done in the 
afternoon, but the price advanced other 1s. 3d. per ton. 
No transactions took place on Monday forenoon, but 
the price again rose 1s. 3d. per ton. Copper was still idle 
at the afternoon market, and the price rose 6s. 3d. per 
ton. Yesterday afternoon no transactions was again the 
rule, and the market was idle in the afternoon and un- 
changed. Copper was not dealt in this forenoon, and was 
quoted 1s. 3d. per ton lower at 492. per ton cash buyers, 
and 491. 7s. 6a. three months. The market was quite 
neglected in the afternoon, but the quotations were un- 
changed. 

Clyde Shipbuilding Tride: Launches in August.—Not- 
withstanding the unrest in the shipbuilding world, the 
output from the Clyde shipbuilding yards during the 
month of August has been unusually brisk, and serves to 
make  : some of the leeway of the earlier months of the 
year. Itis a somewhat significant fact that all the vessels 
launched on the Clyde during August have been steamers, 
and the congestion arising from the lock-out must be daily 
becoming more pronounced. There were launched 19 vessels 
of a total of 33,160 tons, making for the eight months of 
the year 147 vessels, aggregating 197,365 tons. The fol- 
lowing are some of the more notable of the vessels put 
into the water during the month: the Alexandra, 6520 
tons, built by Messrs. A. Stephen and Sons, Linthouse, 
for the Wilson and Furness-Leyland Line ; the Tumba- 
Maru, 6000 tons, built for the Nippon Yusen Kaisha, 
Tokio, by Messrs. Napier, Shanks, and Bell; and the 
Singo Maru, built by Messrs. D. and W. Henderson and 
Co. for the same owners; the Kassala, 4100 tons, built 
for Messrs. MacKay and MacIntyre, Glasgow, by the 
London and Glasgow Engineering and Shipbuilding 
Company ; the Indravelli, 4000 tons, built by Messrs. 
Charles Connell and Co., for Mr. B. Royden, 
Liverpool; the Platea, 3200 tons, built by Messrs. 
Russell and Co., Port Glasgow, for Messrs. Thom- 
son and Co., St. John’s, New Brunswick; the Jassy, 
2300 tons, built for the Roumanian State Railways, by 
Messrs. Robert Napier and Sons; and the Cambria, 
2000 tons, built for the London and North-Western 
Railway Company, by Messrs. William Denny and 
Brothers, Dumbarton. 

Lanarkshire County Council Contract.—The Lanark- 
shire County,Council (Middle Ward) have accepted the 
offer of Mr. Thomas Peattie, of Bo’ness, for the con- 
struction of a reservoir on the Logan Water at a cost of 
20,4187, 


Other 
Hamilton and Co., 


Shipbuilding Contracts. — Messrs. William 
Port Glasgow, have received an 


order to. build a steel screw steamer of 1600 tons gross 


register for Danish owners.—Messrs. Russell and Co., 


also Port Glasgow, are to construct four steamers of 


various dimensions, on an average carrying capacity of 
4000 tons. An order to build two steel steamers, each 
capableof carrying 3570 tons deadweight, has been received 
by Messrs. A. Rodger and Co., of Port Glasgow. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineers’ Dispute.—The engineering departments 
at a large iron and steel works in Sheffield are now idle, 
the men having come out at the end of last week. The 
total number who are affected is 953, namely, 474 mem 
bers of the Amalgamated Society of Engineers, 51 of the 
Steam Engine Makers’ Society, 110 of the United Ma 
chine Workers’ Society, and 312 non-society men. The 
society men have agreed to share their funds with the ay 
society men, and up to the present time the majority © 
them have accepted those terms. Some, however, — 
remained at work and the hope is entertained that at : e 
beginning of next week more will follow their exami 
The contest is being conducted in the most amica “4 
manner, neither side having any grievance against t e 
other. At Leeds there is much more excitement arising 
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from rumours of intentions on the part of firms to import 
workmen from Germany or to erect works there. The 
turning out of the engineers has resulted in a large num- 
ber of unskilled men being discharged. 


A Coalowners’ View of the Engineering Dispute.— 
Speaking at the annual meeting of the British Society of 
Mining Students held at Sheffield, Mr. A. M. Chambers, 

resident of the Coalowners’ Federation, said they now 

ad a condition of things in the coal trade such as they 
never had before—a very high rate of wages with a very 
low state of prices. What the coalowners had to do 
now was to appeal to the mining engineers, and all en- 
gaged in producing coal to reduce the dead expenses as 
much as possible. He was very glad to say thet within 
the last seven or eight years there had been a great ad- 
yance in that respect. The introduction of machinery 
of various kinds had not been on a very large scale, but in 
many cases it had solved a difficulty, and had made it pos- 
sible to produce coal at a moderate profit. There had 
been a great increase in trade, but unfortunately it had 
been interrupted by the engineering strike. He had no 
doubt the struggle would end in a satisfactory manner 
for the manufacturers, and hoped that the engineering 
trade would be, to some extent, relieved from the dicta- 
tion of trade unionists which was getting intolerable to 
the whole of the industries of the country. If they could 
only get rid of strikes and the other hindrances to the 
progress of trade, they had before them two or three years 
of good trade. 


Guns and Projectiles versus Armour.—Sheffield firms 
seem determined to keep well to the front in the manufac- 
ture of war material, both offensive anddefensive. It has 
already been stated that in response to the request of the 
Government, the three firms interested in the armour- 
plate trade had made considerable alterations in their 
plant, in order to be able to produce plates offering greater 
resisting power. The plates so made have been tested, 
and given every satisfaction. A Harveyed steel plate 
8 ft. square and 6 in. thick has had fired at it at Shoe- 
buryness two 6-in. projectiles made by the Hadfield Steel 
Foundry Company. Both of them pierced the plate and 
smashed up the thick wooden backing. One of their pro- 
jectiles has also pierced a 9-in. plate, and was picked up 
unbroken 20 ft. in the rear. The Government has accepted 
from Messrs. Vickers, Sons, and Coa design for a new 
12-in. gun with the company’s patent mechanism. Anew 
6-in. quick-firing gun, with the company’s patent breech- 
loading appliances, has also been made for the Govern- 
ment, and has passed a successful trial at Woolwich and 
Shoeburyness. 


Chesterfield Institution of Engineers. —The annual meet- 
ing of the Chesterfield and Midland Counties Institution of 
Engineers was held at Chesterfield on Saturday. Mr. 
M. H. Mills presided, and among those present were 
Mr. A. H. Stokes, Her Majesty’s Inspector of Mines for 
the Midland district, Mr. M. Deacon, Mr. E. Eastwood, 
Mr. R. T. Gratton, Mr. W. D. Holford. Mr. C. R. 
Morgan, Mr. G. E. Coke, Mr. W. H. Hepplewhite, 
Mr. G. J. Binns, Mr. G. A. Lewis, Mr. G. Leach, Mr. 
W. H. Laverick, and Mr. W. F. Howard (secretary). 
The president, in an opening address, urged the desir- 
ability of their endeavouring to obtain a charter for the 
federated institution, and then proceeded to speak of the 
responsible position they occupied as mining engineers. 
In the next few years they should be most careful how 
they acted with their men, and what advice they gave to 
the owners of collieries. The leaders of the men had an 
equally difficult task in the course they took. Headvised 
both employers and employed to be a little more con- 
ciliatory, and so avoid friction and disputes. Repre- 
sentatives on the Council of the Federated Institution of 
Mining Engineers were elected, as well as the vice- 
presidents. There are now 353 members of the Institu- 
tion. Papers were read and discussed on blasting by 
electricity in mines, and ordinary subjects of interest to 
the profession. 


Tron and Steel.—There is much less activity in the iron 
market, and consumers hesitate to commit themselves 
far ahead. On the whole, prices are steady. Hematites 
free in Sheffield are selling at 56s. to 59s. per ton, and 
common forge 40s. to 41s. The steel trade keeps up 
fairly well, although the output at some of the large 
works is not so great as it was a few weeks ago. . Com- 
paratively few new contracts are being placed. Makers 
of anvils, vices, and similar tools report that they are 
fully employed, a large portion of the orders on hand 
being from abroad. There has been a falling off in the 
demand for railway material during the past few weeks. 
The heavy contracts that were booked some months ago, 
both on home and foreign account, are furnishing plenty 
of employment for the present. In the lighter industries 
of the city business is generally quiet, and. preparations 
are going on for next season’s demand. 


South Yorkshire Coal T'rade.—A more hopeful tone pre- 
vails in the coal trade. There is a distinct improvement 
in the demand for house coal, and one or two collieries 
that have been selling rather low are levelling up. Of 
steam coal for shipment the output is as large as ever, 
and some pits are running six days a week. Prices have 
also advanced a little. Up to the present there has been 
no falling off in the tonnage going into the works, the 
consumption being still up to the average. The coke trade 
1s not as brisk as it was. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was a 


moderately large attendance on *Change here, and the 
tone of the market was cheerful, but the amount of busi- 








ness transacted was not large, dealers not-caring to ope- 
rate, excepting for early delivery, whilst the market is 
hampered by labour difficulties. The general quotation 
for prompt f.o.b. delivery of No. 3_g.m.b. Chanelond 
pig iron was 40s. 9d., and both merchants and makers 
sold at that price, but several of the latter asked a rather 
higher figure. For delivery over a month small lots of 
No. 3 were disposed of at 41s. The other qualities were 
steady. No. 1 was 42s. 6d., No. 4 foundry 40s., grey 
forge 39s. 6d., and mottled and white each 39s. 3d. 
Middlesbrough warrants opened at 40s. 73d., and stiffened 
to 40s. 83d., which was the closing cash price of 
buyers. East coast hematite pig iron was in fair re- 
quest. For early delivery of Nos. 1, 2, and 3 about 49s. 
was the price. Parcels changed hands at that figure, but 
some of the producers were in no hurry to do business on 
such terms. Spanish ore was steady, with prices tending 
upwards. Middlesbrough hematite warrants were 49s. 
cash buyers. To-day there was practically no alteration 
in the market, the only slight change being in Middles- 
brough warrants, which stiffened to 40s. 9d. cash buyers. 
The Cleveland Ironmasters’ Association have adjourned 
the consideration of the blast-furnacemen’s claim for an 
eight-hours day until Monday next. 


Manufactured Iron and Steel.—Quietness characterises 
the manufactured iron and steel trades. Whilst the 
unfortunate dispute in the engineering industry continues, 
orders are likely to continue scarce. Producers of heavy 
articles are running very short of work, but makers of 
light descriptions continue pretty busy. Prices all round 
changed very little, and, even if makers reduced their 
quotations, it is very doubtful whether the step would 
bring orders into the market. Common iron bars are 
5l. 5s. ; best bars 5/. 15s. ; iron ship-plates, 57. to 51. 2s. 6d. ; 
and steel ship-plates, steel ship-angles, and iron ship- 
angles, about 5/.—all less the customary discount. Heavy 
sections of steel rails are nominally 4/. 10s. net at works. 


Coal and Coke.—Fuel shows little change. Bunker 
coal is in very good request, but there is a more than 
adequate supply, and quotations are unaltered. The 
demand for gas coal is improving, and prices have an 
upward tendency. Manufacturing coal is rather dull 
owing to the engineers’ strike. Coke prices are well 
maintained, and the demand is heavy, especially for 
shipment. In addition to present business doing, de- 
liveries on old contracts are very large. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has shown little change, for 
prompt shipment the market is slightly easier ; the best 
descriptions have brought 10s. 6d. to 11s. per ton, while 
secondary qualities have made 10s. 3d. to 10s. 5d. per ton. 
The house-coal trade is gradually improving, prices 
showing an upward tendency ; No. 3 Rhondda large has 
made 10s. 9d. per ton. Coke has continued in sustained 
demand, and prices have ruled firm; the best-washed 
foundry coke has made 19s. 6d. to 20s. per ton, while 
furnace ditto has made 15s. 6d. to 17s. P pet ton. Iron ore 
has been steady ; rubio has been quoted at 13s. to 13s. 3d. 
per ton. The manufactured iron and steel works are 
pretty well employed, but there has been less inquiry for 
steel rails. 

Swansea Harbour Trust. —The Swansea Harbour 
Trustees have decided to accept a tender of Messrs. 
Gustavus Brothers for the construction of new warehouses 
at the Victoria Wharf for about 2000/2. Twenty-six 
tenders fora steam-pilot cutter, to cost about 4000/., have 
also been received, and four have been reserved for further 
consideration. 


Artillery.—It is ex 
restart the Artillery Tm-Plate Works next month. 
bably a start will be made with eight mills. 


Drainage at Raglan Barracks.x—New drainage works 
are contemplated at Raglan Barracks, Devonport; but 
delay has arisen in connection with them. The delay is 
mainly owing to the officials at Devonport and the. War 
Office authorities in London being at variance. . The 
Royal Engineers at Devonport have —— that as the 
scheme involves the reconstruction of three large sewers, 
entirely separate from each other, there should be three 
contracts, so as to expedite the work as much as possible, 
and thus insure an early reoccupation of the barracks, 
The War Office authorities are understood to be desirous 
that the work shall be carried out by one contractor. 
Until the question has been settled, tenders cannot be 
prepared. 

More Welsh Coal.—Sinking and boring operations, 
which have been in — on Llwynhendy Marsh, near 
Llanelly, resulted on Tuesday in the discovery of a fine 
vein of coal. The coal is of exceilent quality, and is part 
of a 2 ft. 6 in. vein. 


The Rhymney Valley.—The coal trade has shown little 
change ; quotations for steam coal for prompt shipment 
have, however, been rather easier. Coke has ruled firm. 
The finished iron and steel trades have shown little ani- 
mation, the demand for rails having fallen off. The tin- 
plate trade has shown depression. 


The Electric Light at Briton Ferry.—Messrs. Herbert, 
Lewis, and Fletcher, electrical engineers, Cardiff and 
Briton Ferry, are putting down a complete electric light 
and power plant at the Cape Copper Company's works, 
Briton Ferry, the total capacity of which is equivalent 
to 900 eight candle-power incandescent lamps. Arc 
lamps are to be used for outside lighting, such as sidings, 
yards, &c., while the buildings are lighted with both arc 
and incandescent lamps. The Cape Copper Company 
will be the first in the district to use a pressure of 200 
volts. 
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Portishead District Water Company.—The report of the 
directors states that the revenue account again showed an . 
increase in the water rates for the half-year to June 30, 
1897, as compared with the corresponding half of 1896, 
while the working expenses were considerably reduced. 
The directors are in negotiation for the purchase of a 
piece of land upon one they are advised there is a 
supply of water, and they hope that they will be in a 
position to report next half-year that the land has been 
acquired, and that a pumping station has been erected 
upon it to augment the supply. 


Pembroke Dockyard.—The first-class line-of-battle ship 
Hannibal, which has been built at Pembroke, is to leave 
there to-morrow (Saturday) for Portsmouth to be com- 
pleted for sea. When the vessel was laid down in May, 
1894, it was intended that the last stage of her construc- 
tion should be carried out at Devonport; but in conse- 
quence of the extensive programme of work now in hand 
at Devonport it would be impossible for the existing 
staff to complete the Hannibal this year, unless a 
large number of hands were drawn from the line-of-battle 
ship Ocean. The Hannibal is, accordingly, to go to 
Portsmouth. It is estimated that her total cost when 
ready for sea will be 942,7827. As soon as the Hannibal 
leaves for Portsmouth her present berth off Hobbs’ 
Point will be taken up by the cruiser Andromeda, which 
was laid down at Pembroke in December, 1895. She was 
launched in April last, and since then, owing to lack of 

roper accommodation at the dockyards, she has been 
Serthed at the — Thunderer’s moorings. By 
moving her to Hobbs’ Point her construction will be 
greatly facilitated. The Andromeda will leave Pembroke 
in January for Chatham, where she will be finally com- 
pleted. The total cost of the Andromeda is estimated at 
547,7227. On the departure of the Hannibal from Pem- 
broke, the staff now employed upon her will be trans- 
ferred to the cruiser Spartiate, a vessel of precisely the 
same type as the Andromeda. The Spartiate was only 
recently laid down, but nearly 250,000/. will be spent upon 
her during the remainder of the current year. 


Lianelly.—The harbour commissioners have empowered 
Mr. Trubshaw, Mr. T. Hughes, and the clerk (Mr. Spo- 
wart) to arrange a loan for a new dock which is to be 
constructed at Llanelly. Negotiations for the loan are 
now in progress, and as soon as they are completed the 
harbour commissioners will be in a position to advertise 
for tenders for the work. Sir A. Rendel, consulting — 
neer to the commissioners, does not anticipate that the 
dock will be completed under three years. 


Railways in the West.—An official inspection of a new 
line between Weston and Clevedon was made on Friday 
by Sir F. Marindin, railway inspector of the Board of 
Trade, assisted by Colonel Addison, R.E. The line was 
pronounced to be quite safe. 


The ‘‘ Belleisle.’”— The Belleisle turret-ship made a 
satisfactory two hours’ steam trial off Plymouth on 
Thursday. Owing to the obsolete character of the vessel, 
she will not again be employed on any but coast defence 
duties. Although she was built in 1878 at a cost of 
267,000/., she has never been a greater distance than 200 
miles from the English coast. 


The Engineering Strike.—The dispute in the engineer- 
ing trade is likely to affect the completion of the Ocean 
line of battleship, as a large quantity of gun mountings 
had been ordered for her from the works of Sir W. G. 
Armstrong, Mitchell, and Co., Limited. The firm have 
informed the Admiralty that as all their fitters and 
turners (excepting a few non-society men) have ceased 
work, it will be impossible for them to deliver the gun 
mountings by the dates arranged. 


Dawlish.—A meeting was held at Dawlish on Monday 
to consider the advisability of erecting a pier or landin 
stage. Mr. G. B. Avant, chairman of the district council, 
presided, and said Mr. Combes had supplied three plans 
now before the meeting. No. 1 scheme was to form a har- 
bour extending in a south-easterly direction from under Lee 
Mount, to be 20 ft. wide, and to run 440 ft. into the sea, 
and then 260 ft. in another direction, to cost 17,0007. 
No. 2 scheme was for a pier to run 500 ft. in length from 
the new sea wall, to be 15 ft. wide and to cost 5000/7. No. 3 
scheme was a pier to be carried out 930 ft. near the pre- 
sent breakwater ; estimated cost 3700/. Mr. Bolt moved 
the adoption of No. 3 scheme. This was agreed to by a 
large majority. 


AMERICAN Raits.—The production of iron and steel 
rails of all descriptions, in the United States last year, 
amounted to 1,122,010 tons, as compared with 1,306,135 
tons in 1895, showing a decrease of 184,125 tons, or 14 per 
cent. In the total of 1,122,010 tons, representing the rail 
production of the United States last year, Bessemer rails 
figured for 1,116,958 tons, of which Pennsylvania made 
674,096 tons, and Illinois 311,347 tons. 





Russian Rattways.—The revenue of the Russian lines 
last year amounted to 42,047,100 roubles-credit, of which 
28,061,800 roubles-credit were derived from the State net- 
work, and 13,985,300 roubles-credit from the network con- 
ceded to private companies. The revenue collected in 1895 
was 40,772,500 roubles-credit, of which 26,709,100 roubles- 
credit were derived from the State network, and 14,063,400 
roubles-credit from the conceded network. The length of 
line in operation upon the State network at the close of 
last year was 22,851 versts, as compared with 21,505 versts 
at the close of 1895. The length of line in operation upon 
the conceded network was 12,215 versts at the close of 1896, 
as compared with 11,949 versts at the close of 1895. A\l- 
though the receipts of the Russian lines appear to be 
increasing, the average collection per verst is still rela- 





tively moderate. 
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TECHNICAL TRAINING. 


Tue letter from Messrs. Taylor, Taylor, and 
Hobson, the well-known lens makers, which we 
published last week, raises anew the question as 
to whether the system of technical education 
at present most in favour in this country is likely 
to be of any permanent value to our industries. 
Indeed, recent events would lead one to believe 
that the training most calculated to benefit our 
working classes and the national manufactures, 
would now involve a fairly thorough grounding in 
the principles of political economy. The latter 
science may not quite have been relegated to 
Saturn, but so far as the artisan is concerned 
matters are nearly as bad, as almost the only 
authors writing specially for him are socia- 
lists with generally much enthusiasm and little 
experience. The writers from the orthodox point 
of view, on the other hand, are usually uni- 
versity professors who lack the socialists’ enthusiasm 
without being very much better equipped with a 
knowledge of affairs. At present, however, we fear 
that any attempt to introduce this highly controver- 
sial department of science into our technical schools 
would be misrepresented, and lead to serious oppo- 
sition. 

With respect to the curriculum now offered at 
our various polytechnic establishments, our views, 
as expressed hitherto on more than one occasion, 
are largely in accordance with those set by Messrs. 
Taylor, Taylor, and Hobson. Technical instruction 
of the kind usually offered is absolutely no use to 
the factory hand, who is nowadays never called 
upon to prepare designs. A knowledge of indicator 
diagrams and engine testing is of absolutely no ad- 
vantage to a fireman, though if a man does not 
intend to remain a fireman and is competent to 
rise, the interests of the State will be best served by 
facilitating his progress from the ranks, and 
scholarships should be provided to this end. A 
comparatively simple and elementary course of in- 
struction is quite sufficient to enable those capable 
of advanced work to be selected from their fellows, 
and the funds available should be in the main de- 
voted to giving this select few as sound and com- 
prehensive a training as possible. These views 
are, of course, not popular with those who believe 
that ‘‘ one man is as good as another and better,” 
but unfortunately the wisdom of a particular 
policy is too often in inverse ratio to its apprecia- 
tion with the public. Carlyle has given one reason 
for this which, whether accurate or not, can hardly 
be expected to commend itself to the bulk of the 
population, and is, moreover, in our opinion, a 
somewhat too sweeping condemnation of the average 
Briton’s intelligence. President Lincoln stated the 
matter more fairly in the adage that ‘‘ You could 
fool all the people some of the time, and some of 
the people all the time, but you could not fool 
all the people all the time.” In the matter 
of technical education we hardly yet advanced 
here beyond Mr. Lincoln’s first stage. The 
‘* fooling” which provided the enormous sums 
wasted in London Polytechnics has been pretty 
universal, but recently one or two voices have been 
calling in the wilderness of delusion, and will 
doubtless gradually enlighten the public as to the 
true bearings of the question. Progress is, how- 
ever, slow, and the gentleman who at the recent 
London Technological Congress defended the ab- 
surd panegyric of the late County Council chair- 
man on the immense advantages of a knowledge 
of chemistry to a bricklayer, must no doubt be 
reckoned amongst Mr. Lincoln’s ‘‘ all the timers.” 

Nobody nowadays questions the advantages of 
a knowledge of scientific principles to those engaged 
in the design of important engineering work, but it 
is an advanced knowledge that is required. Within 
recent yearsa little knowledge of engineering statics 
has proved a fatal trap for more than one would-be 











designer of structural iron work. This little know- 
ledge in a wise man leads to inexcusable extrava- 
gance born of over caution, or in a foolish one to a 
rashness which has more than once resulted in a 
serious disaster. In both cases the remedy lies in 
a better grounding in first principles. Naturally 
it is impossible for any one engineer to know 
thoroughly the whole round of the physical sciences, 
but his knowledge should be sufficiently advanced 
to let him know when the assistance of an outside 
expert is necessary. With a mere smattering of 
a subject he is liable either to imagine he knows it 
all or to call in outside aid for every shadow of a 
difficulty. 

This latter attitude of mind has been the com- 
monest in past years amongst our manufacturing 
engineers, who have more than once gone out of 
their way to announce that they were bridge- 
builders or machine-makers, and not engineers 
competent to prepare new designs of however 
elementary acharacter. For such work a consulting 
engineer has been employed who has too often 
been little, if any, better equipped mentally than 
his unfortunate clients. This state of affairs is 
slowly but surely passing away. Younger men 
who have received their early training in the leading 
technical schools, and have since been acquiring 
workshop experience, are gradually getting into 
more responsible situations, and in some few fac- 
tories are now at the head of affairs. One very 
well-known firm constructing high-speed machinery 
refuses to employ a draughtsman who cannot give 
evidence of a sound preliminary training in science, 
and the good effects of this policy have been shown 
in the rapid increase of their business, which has 
necessitated an enormous extension of their works. 
When it is necessary to call in outside aid, it is 
very important that this expert should be chosen 
with discretion, as there are as many quacks in the 
engineering profession as in the sister profession of 
medicine, and unfortunately they are more difficult 
to distinguish. 

At present there is no satisfactory method of 
hall-marking engineers, and there are immense 
difficulties in the way of such an operation. Asso- 
ciate membership, or even full membership, of the 
Institution of Civil Engineers is now no guarantee 
of a man’s efficiency, there being many incompetents 
in both classes, whilst, at the same time, there are 
very many able engineers still outside the ranks of 
that body. The new arrangements, which now re- 
quire some evidence of respectable qualifications in 
intending candidates, will, at any rate, keep out the 
more ignorant of these inefficients, whilst the power 
reserved to the Council to dispense with this evi- 
dence in special cases should, if wisely exercised, 
admit within the walls of the Institution those ex- 
ceptional geniuses, who are great engineers in spite 
of the defects of their early training. 

The old system in which a man was admitted 
to the Institution on the recommendation of a 
certain number of existing members, and on evi- 
dence that he had passed through a definite 
pupilage and been engaged in practical work, 
would have been excellent if the recommendations 
made had not too frequently degenerated into 
were matters of form. Pupils too often paid big 
premiums for the privilege of hanging round a 
factory, taking no interest in the work done, and 
spending most of their time in larking with their 
fellows. One firm we know of, who take many 
premium pupils, have found their example so per- 
nicious in the shops and drawing-oftice that they 
have provided a special room for the accommoda- 
tion of these youths where they can rampage to 
their heart’s content. If any individual youth 
shows an interest in his work and is really de- 
sirous of learning his profession, he is promoted to 
a stool in the drawing-oflice proper, but solely on 
condition that he behaves himself. Only about one- 
half the total it appears are prepared to accept 
these onerous terms, the others playing through the 
whole period of their pupilage, at the end of which 
they consider themselves full-fledged engineers, and 
in the old easy-going days readily found admit- 
tance to the membership of the Institution. The 
condition of, affairs had in this way become so 
serious that many leading engineers had on their 
own initiative attempted to reform matters. Like 
Mr. Deacon, they have refused to take pupils unless 
a clause was inserted in the indentures compell- 
ing each youth to attend some institution where 
he could obtain some knowledge of those great 
physical and mechanical principles on which all 
successful engineering is based. The results can- 
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not fail to be satisfactory in the long run, but in 
the meantime some method is wanted by which 
the drones and workers can be differentiated more 
satisfactorily than at present. Too many engineers 
consider it a duty to advance a past pupil of their 
own, no matter what his efliciency, to such appoint- 
ments as come under their control, and to sign re- 
commendations and testimonals with but little 
regard to their accuracy. It is carelessness of this 
kind that has practically forced the Council into 
making the new regulations. The credit of the 
Institution has not been enhanced by some of the 
deplorable exhibitions of ignorance which have not 
quite uncommonly been made by certain of its 
corporate members. Could the old method have 
been carried out conscientiously in the spirit in 
which it was devised by its originators, it would 
have no superior, as, after all, no examiner can, in 
the few hours available, get anything like as full a 
knowledge of a man’s capabilities as is possessed by 
a member of the Institution who has, perhaps, 
employed the candidate as a pupil or subordinate 
for a course of years. 








THE TRADE OF SHANGHAT IN 1896. 

SHANGHAI is the most important commercial port 
in China, and the state of its trade is a very good 
index of the state of trade of China as a whole, and 
therefore the consular reports which are published 
regarding it deserve special attention. Although 
the most recent, that by Consul-General Hannen 
for 1896, does not contain anything exceptionally 
striking, still the facts and figures in it are worthy 
of study, and therefore we will note a few of the 
more important of them. 

During 1896 the trade of Shanghai increased by 
8,179,516 taels, against an increase of 23,111,000 
taels the previous year, the percentage of increase 
being only 4 per cent. as against 12 per cent. The 
aggregate value was 226,912,516 Haikwan taels, as 
compared with 218,723,000 Haikwan taels in 1895. 
The average gold value of the tael again rose during 
1896. During that year the average value of the 
Haikwan taci has been 3s. 4d., as against 3s. 33d. 
in 1895. It may be convenient to explain that the 
Shanghai or market tael, which is usually meant 
when speaking of exchange on London, is 10 per 
cent. less in value than the Haikwan tael. Looking 
at the statistics, we find that the foreign trade of 
Shanghai has nearly doubled itself in the last 10 
years. In 1886 it was 96,000,000 Haikwan taels, last 
year it was 185,000,000 Haikwan taels, but it must be 
noted that the whole of last year’s increase was 
due to imports, and that the exports fell 15,000,000 
Haikwan taels below the previous years, and 
even below those of 1894. The imports, on 
the other hand, increased by some 30,000,000 
Haikwan taels which is spread over almost 
every item of the returns, cotton and woollen 
goods having increased about 50 per cent., and 
metals about 40 per cent. This large increase is, 
no doubt, due to the fact that during the early 
part of 1895, the war was still going on, and thus 
1895 did not show as large an increase in imports 
as would in the natural course of events have 
ensued. The imports of 1895 having been unduly 
curtailed, the imports of 1896 are naturally swollen, 
both positively and relatively to those of 1895. 
There remains, however, a substantial and very 
satisfactory increase when every deduction has 
been made. The decrease in the exports is very 
remarkable. Like the increase in the imports, it 
extends to almost every important item of the 
returns. Raw cotton fell from 13,431,000 to 
7,325,000 Haikwan taels, that is nearly 50 per 
cent., tea about 25 per cent., and silk about 20 per 
cent., The trade between Shanghai and other 
ports of China, which is carried on in foreign 
bottoms, is very considerable. In 1896 the im- 
ports amounted to 54,983,000 Haikwan taels, and 
the exports to 105,051,000 taels. The imports 
include goods which are sent to Shanghai to be 
ultimately shipped to a foreign country, and the 
exports goods which have been imported into 
Shanghai for distribution to the other open ports. 

The Table in the next column shows the imports 
into Shanghai from foreign countries in the years 
1882 and 1896. From this Table it appears, as 
however was to be expected, seeing that at 
first we had a practical monopoly in many de- 
partments, that if percentages are looked at, 
countries other than Great Britain have increased 


cent., whereas ours has only been at the rate of 23 
percent. We have still, however, a very consider- 
able margin, as our import trade is three times as 
Value in Thousands. 

1882 








82. 1896. 
Country of Origin. =. — 

Great Britain os av = 18,271 42,738 
Hong Kong .. ee - a 6,071 27,422 
India .. a ~ * ee 18,264 23,027 
Straits... ai as “ oe 974 1,894 
British America... 5 oe 219 1,947 
Australia and New Zealand oe 505 
Total British ae a 43,799 97,533 

United States * oe Mis 3,249 11,726 
Continent of Europe i = 2,435 10,295 
Japan .. a $3 5% mA 4,178 9,682 
Other countries =A 7: at 1,332 902 
Total foreign ms oe 11,194 32,565 

Total British and foreign 54,993 130,098 


great as that of all the other countries put together. 
In 1882 it was 79 per cent. of the whole, and in 
1896 it was 75 per cent., which is not a very ma- 
terial falling off. 

The following Table shows the exports from 
Shanghai, arranged according to country of desti- 
nation, in the years 1882 and 1896: 


Value in Thousands. 
1882. 1896. 




















Exported to Haikwan Haikwan 

Taels. Taels. 

Great Britain is ‘a iil 11,276 9,075 
Hong Kong .. =a i. es 738 5,910 
India .. 4 ae * ie 463 2,176 
Straits. . os - $e aa 484 336 
British America... 3s oe 12 214 
Australia, &. si ‘3 5 i 47 
Total British be 12,973 17,758 

United States = ‘és Se 5,771 9,904 
Continent of Europe a 5 8,796 17,861 
Japan .. oe os - - 1,180 7,377 
Other countries... ve oe 598 2,127 
Total Foreign 16,318 37,269 

Total British and foreign 29,291 55,027 


In 1895 the total British exports amounted to 
19,024,000 Haikwan taels, and the total foreign 
exports to 51,176,000 Haikwan taels, so that 
although during 1896 the exports to Great Britain 
and her dependencies have decreased, they have 
not decreased in as great a proportion as the ex- 
ports to other countries. 

The statistics published in the report, and into 
the details of which we need not enter, show that 
Great Britain is still predominant in the carrying 
trade. Her tonnage engaged in the foreign trade 
increased by 10 per cent. during 1896, and although 
the amount of her tonnage in the coasting trade 
has diminished about 6 per cent., this diminution 
is probably due to temporary causes, which are 
explained in a memorandum supplied by one of 
the largest shipping firms in Shanghai, which will 
no doubt interest some of our readers. It is therein 
stated that in 1896 shipping business all over the 
world passed through a period of depression, during 
which rates of freight were reduced below what 
had ever previously been known. The outward 
business trom Great Britain to China and Japan did 
not share in this depression, owing to the large 
shipments, principally of machinery, which were 
made to both countries, during the year following 
the war, but homewards it was impossible to fill a 
small portion of the tonnage that came out, and 
numbers of steamers had to fill up in the Straits at 
rates equivalent to 5s. per ton. The coasting trade 
of China was altogether overloaded with tonnage, 
owing chiefly to the large number of small Nor- 
wegian and German steamers which had been 
attracted out here by the high rates of freight ruling 
during the war between China and Japan when 
large numbers of vessels were required for transport 
purposes ; this was simultaneous with the addition 
of a considerable number of new steamers to the 
fleets of the local companies. Shortly after the war 
terminated the charters of all the steamers taken 
up by the Japanese as transports were finished, and 
thus a large volume of tonnage was released, which 
competed for a trade, which, in itself, was reduced 


| considerably in volume by the national depression 


and reaction following the war. The result of this 
competition, which made itself felt early in the 
year, was a heavy fall in the coasting freights, which 
by the middle of the year had reached a level of 
less than half of what was ruling at the same time 
in 1895. Most of the outside tonnage is now under 
monthly charters, and so soon as the charters made 
early in the year expired, steamers found it very 





their trade more rapidly than we have; their 
rate of increase being at the rate of 68 per| 


difticult to effect new charters, and many of them 
competed for the ordinary coasting business which 





is in the hands of the regular coasting steamers, 
There was no improvement in rates of freight right 
up to the end of the year, but when the northern 
season closed, many of the outside steamers, find- 
ing it impossible to secure remunerative employ. 
ment, left the coast, making their way down to the 
Straits with coal, and thence home to Europe, 
where towards the end of the year a considerable 
advance in freights had been reported. The supply 
of tonnage being much reduced by these departures, 
prospects for 1897 are much brighter. 

With regard to the trade in cottons from the 
standpoint of a spectator without a nationality, it 
is satisfactory to see that imports have, on the 
whole, increased, both in value and in number of 
pieces, and although the business has not been 
very profitable, the foreign merchant has not had 
much to complain of. We need not go into details 
of the trade, but from the details published in the 
report it is seen that the import of English piece- 
goods has, on the whole, increased about 1,200,000 
pieces, India by 100,000 pieces, but Americans have 
increased by about 2,100,000. During the year 1896 
both British and American shirtings exceeded in 
the aggregate any year since 1881, and the British 
imports exceeded its maximum by more than did 
the American. The explanation of the great in- 
crease of American cotton goods is that they, being 
heavy goods, are more especially taken by Man- 
churia and the north of China. These districts 
were most affected by the war, and during the war 
the amount of these goods imported was very small. 
The great increase in 1896 is only the natural re- 
sult of the decrease in 1895. The consul, however, 
is of opinion that on the whole list of cotton piece- 
goods there is nothing alarming to British indus- 
tries, so far as the competition of countries other 
than China is concerned. As to yarns, it appears 
that the importation from England remains practi- 
cally stationary, but there is a large increase in 
those from Japan. In the report for 1895 it was 
stated that Japanese yarns seemed to command a 
price some 5 per cent. better than Indian. The 
statistics show that this did not continue through- 
out the year, as on the average the price of Japanese 
yarn per picul seems to have been slightly less than 
Indian, a fact which no doubt explains the large 
quantity imported. The increase in the importa- 
tion of woollens is very remarkable, as they have 
increased from 3,000,000 Haikwan taels to over 
4,500,000. This increase is to be attributed to the 
war, which caused a demand for uniforms and thick 
clothing for the troops, and drained the market of 
these goods, and the usual stock in the hands of 
dealers and wearers has not been accumulated. We 
need not go into the subject of the trade in opiun, 
as it does not directly interest many of our readers. 

There was a large increase in the import of 
metals. The statistics show an increase in the 
aggregate of 40 per cent., and the increase is spread 
over every item in the list, except tinplate and pig- 
lead. Machinery was practically the same as last 
year. The import of Russian kerosene oil in bulk 
is steadily increasing, although the American is 
still the largest part. The following Table shows 
the import of kerosene oil into Shanghai during 
the years 1893-96 : 


Quantity. 














1893, 1804. | 1895, 

' gals. gals. gals. 
American 23,619,005 | 36,241,934 | 16,015,080 
Russian 5,132,048 4,059,700 | 7,854,380 

» bulk Me 3,012,620 | 5,847,020 
Sumatra ee cn is | 
Total ..| 28,751,053 43,314,254 29,716,480 


| 
We need not go into details of the export trade, 
as it consists chiefly in silk, tea, and raw cotton, 
which are not directly connected with engineering 
to any great extent. The consul remarks that the 
year 1896 was a disappointing one to all concerned 
in the China silk trade, and that the tea trade in 
China has for some years been fading away. 
Chinese teas are being rapidly ousted from thic 
market by those of India and Ceylon, and the pro- 
cess is being hastened by the heavy export and 
likin taxation to which it is subject. The mis- 
cellaneous exports consist in camel’s wool, hides, 
and feathers, wool, raw cotton, and China grass. 
Sheep’s wool goes chiefly to America, and raw 
cotton to Japan, and the export of both of these 








decreased during the year. In those staples which 
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oo to Great Britain the trade seems to have been, 
on the whole, satisfactory. The payment of the 
indemnity to Japan caused a large increase in the 
export of gold and silver, but that must be con- 
sidered as something apart from ordinary trade 
and industry. 

The report concludes with a short account of the 
growth of the industries of Shanghai from its open- 
ing to foreign trade in 1843. At first godowns (or 
stores), merchants’ houses, wharves, and narrow 
streets were the sole characteristics of the town. 
Then came engineering yards and docks to repair 
ships. Much later some enterprising firms started 
silk spinning mills and a match factory, but it was 
not till the great fall in silver as compared with gold, 
took place, that any serious attempt was made to 
establish local industries. The Chinese authorities 
did all they could to prevent such industries being 
carried on by foreigners, and the right of these to 
establish them was being pressed when the Treaty 
of Shimoneseki cut the Gordian knot. By it 
the liberty to import machinery and to establish 
manufactures at open ports was clearly recognised. 
This was a most unselfish stipulation on the part of 
the Japanese, for it was well known that the first 
manufactures to be established would be cotton 
spinning and weaving mills, which would necessarily 
compete with the growing cotton industry of Japan. 
Japan went further in her disinterestedness, and 
stipulated that the goods manufactured at the 
open ports should not be more heavily taxed than 
imported goods. However, when the Commercial 
Treaty came to be discussed, Japan had begun to 
realise that she had gone too far in her disinterested- 
ness, and not unnaturally declined to fight further 
for the low rate of taxation on China-made goods. 
A convention was even made with the Chinese 
Government that an excise duty of 10 per cent. ad 
valorem, should be imposed, but the consul says 
that the Tsungli Yamén has abandoned all imme- 
diate intention of enforcing it. If it is not imposed, 
he believes that the cotton industry of Shanghai 
ought to have a prosperous future before it. None 
of the new factories started work during 1896. 
Before the end of the present year, however, it is 
expected that there will be 275,000 spindles in 
operation, and the out-turn of the Shanghai 
mills will probably be 424,000 bales, or 
about 552,000 piculs (of 133} Ib. each). The 
consul does net think that these mills will for 
many years, if ever, compete with Lancashire. 
Their first effect will be to stop the imports from 
Japan and India, and this interference with the 
trade of India is the only circumstance detri- 
mental to the trade of the British Empire which is 
to be anticipated from their success. Of course he 
speaks only of the near future, for what may be 
the ultimate effect of the development of manu- 
factures in China and Japan, upon the trade of 
Great Britain, it is impossible to foretell. The 
Consul concludes his report by saying that it is 
safe to say that the trade and industries of Shanghai 
have steadily progressed during the year 1896, and 
that 1897 bids fair to see greater prosperity in the 
one and rapid development of the others. 





AMERICA’S PROGRESS IN 
MANUFACTURES. 

Iv is profitable alike for workers and employers 
to study the foreign trade of other countries, since 
it reflects largely upon our position amongst the 
nations ; and of no country is this more true than of 
the United States, with its enormous resources and 
energy. In the first place deductions can be made 
from the imports, whether or not a protective tariff 
appears desirable or defensible, and in the second 
place the exports indicate the progress made as 
a manufacturing nation, for while the home trade 
may be nurtured by artificial means, the foreign 
trade can only be cultivated by inherent strength 
and energy. As regards the policy of protection, 
it is safe to remark that however great may be 
its advantage in the case of new countries and 
new industries, it does not conduce to the second 
or exporting stage. There must be a credit 
as well as a debit side to the national balance- 
Sheet, and it is as easy and more profitable as a 
rule to have much of the payment inkind. More- 
over, protection gives an artificial value to money, 
and consequently to the cost of labour, which mili- 
tates directly against the export trade ; but we do 
not mean to traverse here the uncertain path of 
economies. 

There is no question, however, that the dutiable 








goods imported into the States during the fiscal 
year concluded with the month of June last, show a 
decrease generally as compared with the previous 
year. This may be due to tariff rates ; although 
no change has been operative, it certainly suggests 
that home requirements are met by United States 
products. Thus iron ore shows a decrease of about 
50 per cent., the total now being 543,241 tons ; 
bar iron is about 37 per cent. less ; pig iron has 
dropped from 88,125 to 22,159 tons ; while scrap, 
railway bars, and hoop imports are almost now 
negligible quantities. Ingots have dropped 423 per 
cent., sheet plates and taggers 60 per cent., and 
wire rods 80 per cent. These several products, it 
will be seen, should soon, at this rate, reach the 
stage when the tariff would be unnecessary. With 
tinplates the decrease is from 385 millions to 230 
million pounds, or 40 per cent., and as there is in- 
cluded a large quantity for re-exportation to Canada, 
&c., it would almost appear as if the increase in the 
tariff from 1.2 cents under the Wilson schedule to 
1.5 cents per pound under the Dingley Act was not 
needed. SBritain has increased her portion of tin 
sent to the States from 16.7 to 20.9 million pounds. 
Machinery has dropped from 563,345/. to 257,9331., 
the latter total being considerably less than half 
that of the former. The only metals on which 
there is an increase is in ties for cotton bales and 
on firearms. The total imports of iron and steel 
manufactures are only 3,219,336/., whereas in the 
previous year they exceeded five million sterling, and 
it may be assumed that a considerable proportion 
of the 1? million decrease is the loss of the United 
Kingdom. 

The total exports, on the other hand, of the same 
materials show an increase from 8,232,0001. to 
11} million sterling, or about 40 per cent. In 
other words, on a balance of the exports and im- 
ports of the States the American workers have been 
able to find markets for five million sterling more 
of metal and machinery goods than in the previous 
year, and here also the loss is largely British, for 
we have not only taken more manufactures directly, 
but United States’ goods sent to other countries 
may have taken the place of British products. It 
is only right, however, to mention that in the past 
year we also experienced an increase in our exports 
of metals and machinery to the extent of 64 million 
sterling as compared with the 3} million sterling 
increase in the States, but this latter increase was 
made during a period of marked trade depression. 
It would be easy to bring forward evidence of 
economy in manufactures contributing to this ex- 
tension, structural steel of all sections, for instance, 
is quoted at 4/. 5s. per ton on a 20,000-ton order. 

It seems in a way remarkable that there should 
be a tariff of 16s. 8d. per ton on pig iron to protect 
native industries where the States iron makers 
have exported 168,890 tons, or six times the total 
of a year ago. In the case of band, hoop, and 
scroll iron, it would appear as if the legislature now 
regarded the industry as approaching the self-sup- 
porting state, for while the McKinley rate of 1890 
was 1 cent per pound it has been reduced to 4 cent, 
and the exports have gone up in the one year 
from 497,225 lb. to 860,864 1b. So also with bar 
iron the exports of which have now reached 1} 
million pounds. Of ingots bars and rods of steel 
the exports have gone up from 6 million to 92} 
million pounds, but the tariff rate continues 
nominal at 3cents per pound. Steel and iron 
plates and sheets, which continue at 4 cent 
per pound, have been exported to the extent 
of 9.8 million pounds, whereas a year ago 
the total was only 2.9 million pounds. This 
is a difference of 3000 tons. In steel rails, for 
which the States are quoting prices which almost 
startle ‘British millowners, the exports have in- 
creased fourfold from 24,263 to 107,891 tons, 
which means in value a difference of nearly 400,000/., 
so that the duty of 0.35 cents is scarcely necessary. 
Many such cases might be multiplied, showing that 
several industries are approaching, if they have 
not already reached, the self-supporting stage. 

In locomotives the increase in exports is also 
significant, being from about 500,000/. to 645,000V. ; 
in boilers and parts of engines the advance is from 
107,000/. to 134,300/. ; and in stationary engines 
from 41,4001. to nearly 65,0001. There is not a 
very decided increase in sewing machine exports— 
from 630,000/. to 670,000/. ; but there is a sh»}. 
rise in the shipments of cycles, and it is pretty 
well known that the better half of creation have 
deserted the treadle for the pedal. A year ago the 
States cycles exported were valued at 380,0001., 





and for the year just closed at over 1,400,000I. 
The United Kingdom have taken four times the 
quantity of the preceding year, or 475,000/. An 
explanation is, perhaps, to be found in the readier 
appreciation in the States of the advantages of 
automatic machinery and special tools, whereby 
the cost per piece of production have been mate- 
rially reduced. We have now, however, imported 
many of these tools; but, unfortunately, as we 
have time and again pointed out, these tools are 
being worked at a very much less output here, so 
that all the advantage which could be achieved does 
not accrue. However, there is some prospect of the 
imports being checked, especially if British firms, 
as is proposed, reduce their rates to the level set now 
by American makers. Germany and other Euro- 
pean countries have also increased their imports of 
cycles from the States, even at a greater ratio than 
Britain ; only to the troubled isles of the Caribbean 
Sea is there any reduction in the shipments. 

In all types of machinery the exports have in- 
creased from 3,625,0001. to 5,220,000/., and Britain 
accounts for a substantial part—a third—of this 
14 million increase, the total value of machinery sent 
hither being 1,235,000. Mexico comes next on 
the list with 575,000/.; but there is not a large 
advance here. Germany has doubled her require- 
ments—a suggestion of industrial advancement— 
the total being 430,000/., and in other European 
countries there is also a substantial rise. It 
is surprising to note that notwithstanding the 
effort put forth to foster trade with the Republics 
of North and South America there has not been 
any increase. Argentina, it is true, has doubled 
her orders; but this only means some 50,0001. 
worth ; while in Brazil there is a decrease of double 
that amount, and on a balance there is a heavy 
falling-off in trade with this part of the world. The 
trade with China and the East generally has 
doubled ; being now half a million sterling ; with 
Australia it is 190,000/., and with Africa, 300,0001. 
—about the same as in the previous year. 








THE BRITISH ASSOCIATION. 
Toronto, August 19. 


THe PreEstpEent’s ADDRESS. 

THERE was great stir and excitement in the City 
of Toronto during the week preceding the official 
opening of the meeting of the British Association. 
Arrivals at every hotel of men of eminence in the 
scientific world were duly chronicled in the leading 
dailies ; even those who sought the hospitality of 
friends did not escape the fierce searchlight of the 
press. Their domicile was carefully watched and 
their movements minutely reported. Of course 
Lord Kelvin could not run over to Niagara with 
Secretary Rankine and Dr. Sellers without 
momentous issues being attached to his visit, nor 
did the delay of Sir John Evans in reaching ‘‘ the 
place of meetings,” as the Indian name Toronto 
signifies, pass without comment. 

The city has a population of a little over 200,000, 
and as it is the seat of a flourishing university, the 
leaders of thought, like the leaders of fashion, are 
not a few. For months past, professional and 
literary men have been making preparations to con- 
tribute their share towards the success of the 
great Ontario conclave of scientists ; and it must be 
admitted that their efforts as evidenced by club 
welcomes, receptions, garden parties, and excur- 
sions have been eminently successful and most 
warmly appreciated. 

here is an air about Toronto that strongly re- 
minds the English visitor of home. Were it not 
for the lake that stretches far into the horizon, 
and the noisy trolley cars and ugly network of 
electric conductors, as wellas the maple trees, 
chestnuts, and willows that line the residential 
parts, and make Toronto a leafy city, the visitor 
could hardly convince himself that he had left the 
finer parts of West Kensington. So, too, the 
people by their manners, mode of speech, and 
formalities of reception remind him of London 
society at the height of the season. No city in the 
Dominion, not excepting the queen-like Montreal, 
wears so thoroughly English an aspectas the capital 
of the province of Ontariv. 

The University of Toronto also bears a very close 
resemblance to its London prototype, inasmuch as 
it is merely an examining board. Ie stately pile 
of buildings in which the sections of the British 
Association hold their meetings form what is 
strictly styled University College. Like the 
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similar institution in Gower-street, it confers no 
degrees, but provides courses in arts and science, 
and offers every preparation for graduation. 
Students for Toronto academical honours are not 
obliged to follow these curricula. They may come 
up from any of the numerous affiliated colleges, or 
may prepare themselves by individual study or by 
private tuition. Just as in the case of King’s 
College and University College, London, candi- 
dates from Toronto University College have the 
advantage of studying under professors whom they 
afterwards meet as examiners, and with whose 
special lines of thought they are familiar. Last 
year there were 923 students in arts, 295 in medi- 
cine, and 135 in applied science—total 1353. 

The working of this system gives general satis- 
faction in Ontario, and it is to be hoped that we 
may be able to say the same of the new London 
University after it has undergone the prolonged 
throes of re-organisation. While making it a teach- 
ing university, it is important that its imperial 
character shall be preserved, and that the standard 
of scholarship required for graduation shall in no 
way be lowered. Some of the leaders in this 
scheme for re-organisation are now in Toronto, and 
doubtless they will not be above inquiring into the 
constitution and working of the great University 
of the province of Ontario. 

Though imposing by its massiveness and the 
park-like character of its surroundings, the Univer- 
sity has no one hall adequate to the demands of the 
present occasion. The President’s address is always 
looked forward to as the great intellectual feature 
of the meeting; Toronto was no exception, and 
accordingly the largest auditorium in the city— 
Massey Hall—was retained for the occasion. 

Atmospheric conditions on Wednesday night, 
August 18, were by no means favourable. A beau- 
tiful day disappointed every one by ending in a 
very rainy evening. This may have had some 
effect on wardrobes, but apparently it had little on 
the attendance. Two thousand seats were taken 
when Lord and Lady Aberdeen appeared on the 
platform, and Lord Lister rose to say a few sub- 
dued words. Many present looked forward with 
expectancy to hear a long valedictory address from 
one whom they have come to consider as the English 
Pasteur, but in this they were grievously disap- 

yointed. Lord Lister contented himself with 
aston the presidential chair cwm dignitate, and 
felicitously introducing his distinguished successor. 

When Sir John Evans placed his printed address 
on the reading-desk, and cast the usual ceremonial 
glance around, he witnessed a scene which must 
have enforced the conviction that the British Asso- 
ciation is a power, especially when abroad. In 
front of him sat the élite of society, whilst around 
him were scores of men of world-wide reputation : 
Lord Kelvin, Lord Lister, Professors Carey-Foster, 
Riicker, Roberts-Austen, Lodge, 8. P. Thompson, 
Ayrton, Le Neve Foster, Forsyth, Ramsey, Arm- 
strong, Vernon-Boys, Perry, Newcomb, Remsen, 
Woodward, Greenhill, T. S. Fisk, J. Milne, Lloyd 
Morgan, W. G. Adams, Henrici, Ewing, Goldwin 
Smith, Putnam, Barrett, Gilman, Michael Foster, 
Vernon Harcourt, Herbert McLeod, G. F. Fitz- 
gerald, Rowland, Unwin, Macallum, Loudon, Dr. 
G. M. Dawson, Prince Krapotkin, Major Mac- 
mahon, Dr. Kennedy, Dr. Scott-Keltie, Sir C. W. 
Freemantle, Right Hon. James Bryce, Dr. John 
Hopkinson, Dr. MacAlister, Dr. Dohrn, Dr. H. A. 
Nicholson, and the indefatigable and ever courteous 
secretary, Mr. G. Griffith. 

The subject of the Presidential address came as a 
surprise to those who did not know Sir John 
Evans’ favourite line of study, and many must have 
been surprised to hear archzlogy spoken of in the 
same breath with light, heat, sound, and electricity. 
It was natural to expect that weighty and convinc- 
ing reasons for such an association would be given, 
and that a place among the sciences would be 
claimed by irrefragable arguments, for archzeology ; 
but if such reasons exist, they certainly were not 
given. Sir John’s election to the highest position 
in the British Association was considered sufficient 
recognition by that illustrous body of the value of 
archeology asa science. To this many, no doubt, 
will subscribe ; others will demur until substantial 
and scientific reasons are given. 

Sir John Evans appears to consider science and 
learning as equivalent terms; we are sorry we 
cannot agree with him, even though Bacon’s ‘‘ Ad- 
vancement of Learning” should be Latinised as 
De Augmentis Scientiaruwm. Learning is a very 


comprehensive, the latter restricted. It is limited 
to facts and phenomena, experiments and determi- 
nations in the domain of nature, classified and cor- 
related ; it admits their discussion and demands 
that the laws which bind them together be recog- 
nised. To be able to distinguish the different 
mouldings in Gothic architecture, or decide whether 
a certain edifice was or was not erected in Roman, 
Saxon, or Norman times, or even to determine 
whether a given coin was struck under Richard or 
King John, all that may be learning, it may even 
be archeology ; we should certainly decline to call 
it science. 

We admit that to be a proficient archzologist one 
must have a good acquaintance with some of the 
sciences, such as geology and paleontology, and 
for that reason we have no hesitation at all in 
considering men of the Sir John Evans type as men 
of science in the highest acceptation of the term. 

The antiquity of our globe necessarily occupies a 
prominent place in the Presidential address. We 
are not at all surprised to be told that we must 
‘take into account the almost inconceivable ages 
that even under the most favourable conditions the 
excavations of wide and deep valleys by river action 
implies ;” nor are we confounded when assured that 
the remoteness at which the Paleolithic Period had 
its beginning almost transcends our powers of 
imagination. 

We infinitely prefer such generalities and conjec- 
tures to the rigid concrete members which are often 
given, and which have to be modified every three 
or five years, in order to meet the demands of 
more careful investigations and determinations. 
Every one, however, is not of this frame of mind ; 
and there are many whose scientific faith has been 
shattered to fragments by the uncertain and ever- 
shifting character of some departments of natural 
science. It is well that the ex reno mode of reason- 
ing does not apply generally. 

The American Bureau of Ethnology receives due 
recognition, and no one who is acquainted with the 
work recently done by ethnologists in the United 
States, or who has even glanced over the beautiful 
volumes just issued by the Smithsonian Institution, 
Washington, will fail to appreciate the justice of 
the remarks of Sir John Evans. 

As the address deals in the main with the anti- 
quity of the human family and with scenes in the 
infancy of primeval man and his modern repre- 
sentatives, it was natural to expect that only the 
scantiest reference would be made to such subjects 
as spectrum analysis, the origin and constitution of 
celestial bodies, the liquefaction and _ solidification 
of zases, and the nature and uses of Réntgen rays. 

‘*Others will direct our thoughts in different 
directions,” concluded Sir John Evans, ‘‘ but the 
farther we proceed the more clearly shall we realise 
the connection and interdependence of all depart- 
ments of science.” 

Lord Aberdeen, in proposing the usual vote of 
thanks, remarked that this visit in the Jubilee 
Year of the British Association to Canada will be a 
great advertisement for the scientific status of the 
Dominion. He hoped that the members would not 
return home without making themselves acquainted 
with the great natural resources of the country. 
They would not fail to visit Niagara and see how a 
small percentage of its vast energy is daily har- 
nessed, and he trusted that they would cross the 
mighty Rockies and descend the slopes of the 
Selkirks to find themselves among the orchards of 
British Columbia. Vancouver should not be for- 
gotten, as many have said that its roses are as 
lovely as those of Sussex and Devonshire. Having 
accomplished this, he felt convinced that they 
would return to the mother country, an enthu- 
siastic and influential band of immigration agents ! 

Lord Kelvin, in seconding the motion, said a 
few words in vindication of archzeology and of its 
claim to be placed among the sciences. These 
words, though uttered with considerable emphasis, 
seemed to be more complimentary than intention- 
ally didactic. 

(To be continued). 








THE DeLAWAkkE.—An effort is being made to secure the 
assistance of the United States Congress for the improve- 
ment of the Delaware, so as to enable the largest merchant 
steamers to pass safely at all times between Philadelphia 
and the Cape. Under existing conditions, the commerce 





of Philadelphia is crippled by the fact that vessels draw- 
ing more than 26 ft. of water are prevented from passing 
up the Delaware ; and those interested in the movement 
hope to obtain a uniform channel 30 ft. deep at mean low 





generic term ; science is specific. The former is 


tide. 





MICROSCOPIC OBSERVATIONS ON THE 
DETERIORATION BY FATIGUE IN 
STEEL RAILS.* 


By Tuomas AnpREws, F.R.S., M. Inst. C.E., 
F.C.S., Consulting Metallurgical Engineer and 
Chemist, Metallurgical Testing Laboratory, Wort- 
ley, near Sheffield. 

(Continued from page 251.) 

Observations on the Micro-Crystalline Structure, 
Chemical and Physical Properties of a Bessemer 
Steel Rail, wnbroken, after 21 Years’ Main Line 
Service, on one of the Principal Railways of England, 
Index E.—The author was kindly furnished with a 
Bessemer steel rail 24 ft. long, which had endured 
the down main line trattic at a place where the wear 
and tear is exceptionally heavy. 

The rail was laid in cinder ballast, and bore 
marks of extensive corrosion from the bottom up- 
wards on either side. The rail was made in 1875, 
and the original section of the rail was about 80 Ib. 
per yard (see Fig. 41), and after 21 years’ heavy wear 
it has now the section as seen on Fig. 42. 

The total grinding off of the rail face by wear 
and corrosive action combined averaged, therefore, 
about 2 in., to this must’ be added the loss from 
wear in the chairs on the bottom of the rail as 
given below. The weight of the rail now averages 
about 70 Ib. per yard. 

At the place where the rail bottom had rested in 
the chair the loss from abrasion and wear did not 
exceed on an average about 3 in., and the rail had 
also worn by the abrasion of the chairs on the side 
of the web to the extent of about ,% in. The total 
vertical loss in section would thus be about }3 in. 
These measurements indicate an average loss in the 
weight of the rail of about 0.48 lb. per yard per 
annum. 

An examination of the face of the rail from end 
to end, with a low magnifying power, showed it to 
be comparatively free from transverse or longitu- 
dinal cracks or surface flaws ; the rail was, indeed, 
to all appearance in excellent working condition, 
and appeared none the worse for its long life, except 
the reduction in its section from abrasion. 

The rail had suffered comparatively little inden- 
tation where it had lain in the chairs. 

The effects of corrosive action on the bottom and 
sides of the rail were very similar to those described 
in the author’s former report on the rail 24 years of 
age (see ENGINEERING, vol. lxiii, page 840). 

The appearance of the rail face after 21 years’ 
wear is given in Fig. 43. 

Chemical Analysis of the Rail.—The results of 
the chemical analysis of the rail are given on 
Table XII. 

TABLE XII.—Analysis of Portion cut from Rail Head. 

Percentage Results. 


Carbon by colour tes a - 0.320 
Silicon .. ws és ; 0.053 
Manganese 0.317 
Sulphur 0.095 
Phosphorus 0.101 
Iron by difference 99.114 

100.000 


The above analysis shows generally a fair com- 
position as regards combined carbon, silicon, and 
manganese, though the latter metal was unusually 
low. The metal was especially free from silicon 
and manganese, but it undoubtedly contains a high 
percentage of sulphur and phosphorus. Segrega- 
tion was observed to have occurred to some extent 
at a place on one side of the rail bottom. On 
taking a drilling from that place, and determining 





the combined carbon, it was found to be about 0.03 

per cent. less than existed in the rest of the rail. 
Physical Examination of the Rail.—A_ portion 

cut from the rail head was tested for physical pro- 

perties, with the following results given on 

Table XIII. 

TaB.Le XIII. 
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* 15 per cent. fibrous; 85 per cent. ‘finely granular. 7 

* By an error Fig. 39, referred to in the last section of 
Mr. Andrews’ article (see page 249 ante), was omitted f rom 
our last issue, where it should have appeared on page 201. 








We now give it on page 299. 
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The particulars given in the above Table show | Taste XIV.—Size of Some Typical Internal Micro- | being excessive, and the manganese exceptionally 


good results, and are remarkable when the long 
and heavy wear that this rail had endured is taken 
into consideration. 

High-Power Microscopical Examination at 300 
Diameters.—A longitudinal micro-section was ma- 
chined from the face of the rail near the rail end, 
and was prepared, carefully polished, and etched 
in very dilute acid, the etched surface being then 
examined microscopically at a magnification of 300 
diameters. The general physical structure of this | 
steel rail, as revealed by the high-power micro- | 
scopical examination, yields very good results. | 

The carbide areas were evenly distributed 
throughout the mass, and there was not much 
tendency to segregation, though micro-flaws were 
found in places, but not often in a concentrated 
form of micro-segregation. | 

An approximate estimate of the total number of | 


carbide areas gave 51,235,680,609 (fifty-one thou-|as distinct from the pure iron crystals (or white | 
The unshaded or white por- 


sand two hundred and thirty-five millions, six 
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| Line Wear. 


Dimensions in Parts of an Inch. 


Longitudinal Dimensions. Transverse Dimensions. 
0.0008 0.0003 
0.0004 0.0002 
0.0004 0.0002 
| 0.0002 0.0002 
0.0020 0.0003 
| 0.0016 0.0002 
0.0006 0.0002 
0.0012 0.0004 
0.0012 0.0001 
0.0004 0 0002 
0.0012 0.0004 
0.0004 0.0002 
0.0006 0.0004 
0.0016 0.0006 
0.0010 0.0004 
0.0014 0.0004 
0.0004 0.0002 
0.0004 0.0002 
0.0006 0.0004 
0.0006 0.0002 


ferrite) of the steel, 
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Fic. 39. Rail face, old Bessemer steel rail. Time life 23 years. 


Loss in weight in pounds per yard p 











Main line traffic. Rail unbroken. 
er annum 0,13 (see page 249 ante). 


Original section 80 Ib. 





Fig, 43. Rail face, oid Bessemer steel rail. Time life 21 years. 


Rail unbroken. 


Original section 80 lb. 


Main line traffic. 


Loss in weight in pounds per yard per annum 0.48. 


hundred and eighty thousand, six hundred and 
nine) carbide areas per cubic inch of the steel. 
Approximate area of the mass of the steel as seen 
In section, as carbide of iron, 36 per cent. Ap- 
proximate area of the mass of the steel as seen in 
section, consisting of ferrite, 64 per cent. 

Micrometer measurements were taken of some 
of the micro-flaws, with the results given on 
Table XIV., and a careful micro-drawing was made 
showing the general ultimate structure of the | 
steel, as seen in section (see Fig. 40). 

This micro-section was exceptionally free from 
micro-flaws, there being, in fact, very few visible, 
and those mostly of a comparatively small type, 
and very widely dispersed, and hence not being of | 
a dangerous character. The following remarks will 
help to explain the illustration given in Fig. 40: 

The lighter shaded parts are the ultimate primary 
crystals of the steel composed of distinct and de- 
tached crystalline areas of iron, saturated to various | 
extents with combined carbon. These constitute 
the normal carbide of iron areas of mild steel, 








tions of the drawing consist of crystals of pure 
iron, or ferrite, which have not been affected, or 
but very slightly, by the carbon. It may be ob- 
served that these areas of pure iron crystals are 
found to diminish in quantity in steels as the 
percentage of combined carbon in the steel increases 
until the saturation point of 0.89 per cent. of 
carbon is reached, when the white iron crystals 
disappear, and the whole area becomes filled 
with grey or darker crystals of iron carbide (these 
carbide of iron areas often containing the Fe, C, 
crystallised in fine parallel plates, alternating 
with fine plates of pure iron, not more than 
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| lines in the drawings show the line of junction or 
| intercrystalline spaces between the ultimate crystals 


of the metal. With these few explanatory remarks 
the illustration will be easily understood. 

General Remarks.-—The chemical analysis showed 
generally, with some exceptions, a fair type of low- 
carbon rail, the percentage of combined carbon not 





Flaws in Bessemer Steel Rail after 21 Years’ Main|low, but the sulphur and phosphorus were cer- 


|tainly in excess. Notwithstanding this, the facts 
of the case show that a comparatively low-carbon 
rail, with low manganese, does not develop brittle- 
ness in practical wear and tear, and such rails are 
capable of great permanent endurance. 
| The physical properties of the steel, as indicated 
by the tensile tests, are of a good character, and 
|show a moderately low tonnage with a high elon- 
| gation and contraction of area, which are qualities 
required to insure freedom from sudden fracture, 
and which tend to promote permanent endurance. 
| The low-power microscopical examination indi- 
‘cated that a good wearing surface was still left on 
ithe rail face, although the effects of corrosion on 
|the rail bottom and sides were not inconsiderable, 
|and further tend to show the increase of ordinary 
| corrosive action induced by the use of cinder ballast. 
The high-power microscopical examination indi- 
cated that there was comparative freedom from 





Arrow indicates Direction of Length of Rail. 
Fig. 40. Micro-crystalline structure showing one internal micro- 


flaw. Bessemer steel rail (801b.). Longitudinal section from 
rail face. Time life 21 years. Main line traffic. Rail unbroken 
As seen under a magnification of 300 diameters (actual magnifi- 
cation shown by diagram 175 diameters’. The actual diameter 
of the field 0,015 in. 
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abnormal micro-segregation of the impurities, and 
that the grey carbide of iron areas were evenly dis- 
persed throughout the white ferrite mass of the 
metal. This freedom from micro-segregation gene- 
rally obtains in good low-carbon rails, and is of 
considerable advantage in promoting safety and 
freedom from liability to sudden fracture. 

Internal micro-sulphur flaws and other micro- 
flaws were present, but not in any great excess, 
and they were generally scattered about, and not in 
a concentrated state of micro-segregation, which 
latter condition, if present, would indicate danger. 
The general ultimate microscopic structure of this 
rail showed the interlocking type of structure as 
between the ferrite and carbide of iron areas, which 
the author considers best suited to resist the vibra- 
tory shocks of rail life. This structure cannot 
easily be obtained with high-carbon rails, but is 
generally present’ in moderately low-carbon rails, 
where there is also freedom from excess of manga- 
nese and elements of impurity. 


(To be continued). 
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NOTES. 
RAILWAYS AND SHIPPING IN IRELAND. 

Tue railway system in Ireland is made up of 2980 
miles, only 208 miles having been added within the 
past 10 years, while the additions for the past 12 
months is only five miles. The paid-up capital and 
debentures represent a value of 39,715,872/., which 
is equal to 13,3271. per mile of railway open. The 
gross receipts for the past six months’ operations 
make up a total of 1,622,0641., which is only frac- 
tionally higher than in the previous year ; but when 
comparison is made with some previous years, the 
result is fairly satisfactory. In five years the six 
months’ receipts have increased 120,0001., but, at the 
same time, the mileage has been growing, and thus it 
appears that the average receipts per mile for the 
past six months is not any higher than the average 
for the past 10 years. The report from which we 
have taken these facts unfortunately does not give 
the expenses, net receipts, or the return to capital ; 
it is concerned more with the evidences of 
prosperity, although the railways do not indi- 
cate any particular advance in that respect. 
It is just possible, however, that the explanation 
is to be found in the shipping traffic. The tonnage 
of vessels which engage in the coasting trade shows 
a considerable increase, the arrivals being 323,325 
tons greater than the average for the 10 years, and 
the clearances, 87,514 tons, the totals respectively 
being 5,683,644 tons and 4,545,077 tons. As to 
foreign shipping the arrivalsare 142,114 tons above 
the average, and the sailings 291,517 tons. It is 
perhaps worth adding, further, that although there 
is an increase of 335,0001. in the deposits in savings 
banks, the amount in the Irish joint stock banks is 
674,0001. less, and there is a considerable decrease 
in the Government securities held, but this may 
only mean a larger holding in higher interest pay- 
ing, although less stable, securities. 


BririsH INDUSTRIES AND FoREIGN COMPETITION. 
It is rumoured that the London and North- 








Western Railway Company is in treaty for the 
delivery of 100,000 tons of steel rails from the | 
United States, and considering the low prices and | 
cheap freights that rule at present, there appears | 
to be nothing improbable, though there is a great 
deal that is disquieting, in this report. Our manu- 
facturers have lost the large rail contracts for | 
Canadian main railways in which we appeared to 
possess a prescriptive right, and recently an order 
for 4000 tons for this country, required by Mr. 
R, W. Blackwell, of 39, Victoria-street, was secured 
by an American firm, by the right of price and 
promptness of delivery, the quality of course being 
secured by a rigid specification. Only a short 
time since another order for rails for an English 
line was also lost by our manufacturers, not 
to the United States, but to Germany; in 
this case, however, the railmakers had to lower 
their price more than 20s. a ton to secure the con- 
tract ; here price and promptness of delivery placed 
our manufacturers out of competition. But it is 
not only in rails that the war of competition, 
which, from a pessimistic point of view, may 
gradually develop into a war of extermination, is 
now raging. We appear to be growing more and 
more dependent on American machine tool-makers; 
indeed, it is not an exaggeration to say that during 
the now vanishing period of depression in the 
United States, many once prosperous engineers’ 
works must have been closed but for the never- 
failing support from Europe. We are dependent 
on the United States to build the elevators for the 
Central London Railway ; and we have to look to 
the other side of the Atlantic for the elec- 
trical plant with which the traftic is to be worked. 
It is notorious that weare unable properly to equip 
an electrically worked tramway, and that until our 
manufacturers take the trouble to learn how, the 
large and increasing contracts for this new industry 
must be taken by Americans. Now that so many 
employers of labour are suffering from enforced 





idleness by a ruinous strike, they may find time to 
learn why we, who still blindly call ourselves the 
leading industrial nation of the world, are content | 
to close our eyes to what is going on around us ;| 
and to realise our dangers before it is too late to} 
recover, at least to some extent, the undoubted 
pre-eminence we once enjoyed. 


EvectricaL PLant at KIMBERLEY. 
New and costly electric plant has just been laid 
at the Kimberley diamond mine at Kimberley, 
Griqualand West. The machinery was built by the 





| the sill 27 
|the dock draws 42) ft. of water, the freeboard 


General Electric Company of New York, which has 
supplied similar plant for tramcar work in England 
and Africa. The engines are of the tandem-com- 
pound type, the high-pressure cylinder being 11 in. 
in diameter, the low-pressure 19 in. in diameter by 
15 in. stroke ; and with 120 lb. of steam, at a speed 
of 250 revolutions per minute, the engines are 
capable of developing 175 indicated horse-power. 
The engines drive two 50-kilowatt six-pole com- 
pound-wound dynamos, one of which generates at 
a pressure of 220 volts with an output of 228 
amperes, the other at a pressure of 115 volts, with 
an output of 435 amperes. The current from both 
generators is led to a large switchboard built against 
the end of the engine-room. This switchboard is 
provided with all necessary indicators, such as volt- 
meters and ammeters required for the regulation 
and control of the current, besides resistance coils 
used for the purpose of varying the output of the 
machines. ll outside circuits are also brought to 
this board and provided with control switches, so 
that in case of an accident to the outside circuit, 
this particular line may be cut out immediately 
without delaying or effecting the remaining lights 
which may be in operation. The great difference 
between the old and the new plant will be under- 
stood when it is stated that the new machine allows 
of an output over 75 per cent. greater than the old 
plant. The machine is more compact and smaller 
in construction too than the old machines. It is 
intended to light a new theatre with part of the 
current produced by the 220-volt generator, which 
will also supply currents to the head office and the 
club, as well as certain lights required in the com- 
pound. The 125-volt generator will be principally 
utilised for the purpose of supplying light to the 
mine circuit, both above and below ground, as well 
as driving motors. The dynamos at the De Beer’s 
Mine will light the Sanitorium by means of currents 
from the 220-volt generator. This will necessitate 
about 12,000 ft. of large copper cable weighing over 
6tons. The same generator will also light the Drill 
Hall, the Masonic Temple, and other buildings at 
present illuminated by the old plant; it will also drive 
a number of motors which require current during the 
daytime only. The 115-volt generator at De Beers 
will produce current for the surface and underground 
lighting required at the shaft. 


Tue Lareest Froatina Dock yet ConsTRUCTED. 

The construction of a large dry dock of the ordi- 
nary type is usually a matter of years, and it will 
be remembered that for this reason the United 
States Admiralty have recently found it necessary 
to send one of their warships to Halifax in order 
to be overhauled. When, however, the floating 
type of dock is adopted, the work can, as Messrs. 
Swan and Hunter, of Wallsend, have just proved, 
be completed in a comparatively few months. 
Last December the firm in question contracted 
with the Spanish Government to build what 
will be the largest floating dock in the world, 
and in the short space of time intervening have now 
completed the job, although some important changes 
were necessary in their yard to permit of this class 
of work being undertaken there. In fact, from the 
time of laying the first plate to the launch of the 
completed dock has needed a period of six months 
only. The dock in question has been designed by 
Messrs. Clark and Standfield, Westminster, and is 
to be installed at Havannah, where it will afford a 
means of docking the largest ironclads in the 
Spanish Navy. The dock consists, in the first place, 
of the pontoons, five in number, which give the 
requisite buoyancy, and of the high side-walls which 
regulate the immersion of the pontoon, and secure 
the requisite stability. In addition there are 
movable caissons or end-gates, which are only 
used when it is necessary to increase the lifting 
power. Of the five pontoons the three middle 
ones are rectangular, whilst the end ones are 
pointed at the ends. All these pontoons are uni- 
formly 87 ft. wide, the middle ones being 75 ft., 
the end ones 108 ft. 4 in. long. A space of 2 ft. 
is left between the pontoons, which, it should be 
added, lie wholly between the side-walls, to 
which they are strongly bolted. The over- 
all length of the dock is 450 ft., the width 
between the broad altars 82 ft. and the depth over 
ft.6in. When immersed to this extent 


being then 4 ft. 2in. The whole is designed so as 
to be self-docking. Any particular pontoon can be 
detached and docked for examination and repairs, 
whilst the underwater portions of the side-walls 








can be got at by careening the whole structure, 
The pumping machinery has been supplied by 
Messrs. J. and H. Gwynne of the Hammersmith 
Tron Works, and is capable of lifting the dock with 
a 10,000-ton ironclad on board in 24 hours. These 
pumps are driven by electric motors supplied, 
together with the necessary generating plant, by 
Messrs. Scott and Mountain, of Newcastle. The 
tanks which control the flotation are 30 in number, 
each pontoon being divided up into four water- 
tight compartments, whilst the walls below the 
engine decks are each divided into five such com- 
partments. The pumping plant is in duplicate, 
The dock is to be towed out to its destination, 
leaving this country on the 7th inst. It will be 
fitted with a fore mast and square sails, and with 
a jigger mast aft, whilst steam steering gear and 
other appliances requisite for the voyage will be 
fitted. 








CATALOGUE.—We have received from Messrs. Davey, 
Paxman, and Co., of Colchester, a copy of their new 
illustrated catalogue of engines, boilers, and other machi- 
nery. As is well known, this firm are the prize winners for: 
portable — at the Newcastle trials of the Royal 
Agricultural Society. The catalogue is of convenient size 
and excellently printed, and contains very complete de- 
tails of the many products of the company. 





AGRICULTURAL ENGINES.—There appears to have been 
some falling off this year in the demand for agricultural 
engines. The value of this class of engines exported in 
July, was 75,342/., as compared with 72,978/. in July, 
1896, and 113,493/. in July, 1895. In the seven months 
ending July 31 this year, agricultural engines were ex- 
ported to the value of 360,500/. as compared with 393,551/, 
in the corresponding period of 1896, and 434,887/. in the 
corresponding period of 1895. European countries 
figured in these totals for 280,260/., 283,633/., and 301,500/, 
respectively. The value of the agricultural engines ex- 
ported to South America declined in the first seven 
months of this year to 21,360/., as compared with 
49, 868/., and 74,520/. in the corresponding periods of 1896 
and 1895 respectively. 





‘*UNIVERSAL DIRECTORY OF RAILWAY OFFICIALS, 1897.” 
—This work issued now for the third year by the Direc- 
tory Publishing Company, Limited, 8, Catherine-street, 
Strand, London, w.c. . been compiled from official 
sources by Mr. 8. Richardson Blundstone. The railways 
are first arranged alphabetically under their respective 
countries, and names of the principal officials being given 
in each case—every country in the world is so included— 
and then follows an alphabetical list of all officials with 
a reference to the page where the railway is described. 
In this way about 13,000 names are included, from which 
fact the reader will be able to appreciate the extent to 
which the directory meets the case. There is also an 
index to the railway companies, and 2254 railways are in- 
cluded. The price is 10s., but to subscribers before pub- 
lication 5s. 





Epwarps’ Arr Pump.—We have received an excellent 
little pamphlet from Mr. Frederick Edwards, of 62, 
Bishopsgate-street Within, in which he describes the air 
pump for condensing engines which he has invented, 
and gives not only a list of the advantages claimed for 
the design, but also describes the way in which these ad- 
vantages are obtained, and the reason for their existence. 
Our readers are already acquainted with this form of air 
pump, it having been described and illustrated in our 
issue of August 14, 1896, whilst in our issue of 
January 8 of this year we gave some particulars 
of the results obtained. The publication now under 
notice gives in full the principles on which the 
pump acts, the text being explained by engravings 
showing sections of the Edwards air pump, together with 
those of ordinary air pumps. It will be remembered that 
in the new design ft condensed steam flows by gravity 
into the base of the pump, which is of the form of a 
hollow cone, the bucket fitting the recess so that the base 
of the pump barrel and the bucket form a female and 
male cone. When the bucket descends, the water is forced 
up through ports in the barrel which are uncovered by the 
bucket in its descent, and the water is thus brought above 
the bucket, the ports being closed by the ascent of the 
bucket on the next stroke. The water is, of course, dis- 
charged in the usual way through the valves at the top of 
the pump. Owing to the conical form of the bucket there 
is no shock caused by the latter striking the water. Air 
is more easily removed, because the water passes through 
the lower part of the ports, the upper portions being left 
quite free. In this respect Mr. Edwards claims a great 
improvement for his invention, as in the ordinary air 
pump the water locks back the air, and illustrations are 
given in the pamphlet, showing how in arrangements fre- 
quently omen! the air inlets are much obstructed. The 
ease with which the single set of valves can be removed 
isalso a point of considerable importance. Other matters 
in connection with the design of air pumps are discussed 
in the pamphlet, which is one that will repay perusal, it 
being written by one who himself is an experienced marine 
engineer. The good work done by Mr. Edwards for the 
Research Committee on Marine Engine Trials of the In- 
stitution of Mechanical Engineers will not be forgotten by 
our ers. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 25, 1897. 

Tue American iron trade is about as it was a week 

o. An effort is being made to scare users of 
billets into believing that a great demand is im- 
minent. The advance to 17 dols. at tide water does 
not disturb prospective purchasers, who continue to 
order in a small way. Enormous shipments of Lake 
ores are being hurried forward. Connelsville coke is 
active. The bituminous coal strike continues without 
much change, the miners having the apparent advan- 
tage so far. The situation will soon become annoying 
to a good many industrial plants. Pig-iron production 
is still fully up to current consumption, which is about 
95,000 tons per day. Prices are firm, particularly for 
Bessemer, in which there have been a few large trans- 
actions. Merchant bar mills are unable to run with 
any degree of regularity, but makers of plate and 
structural steel are approaching a point where they 
can safely command an advance on early and urgent 
deliveries. Steel rails are not ordered to any extent, 
and there is no present indications of the promised 
autumnal revival of demand. The tinplate mills are 
crowded with work, and manufacturers are making 
money. Railroad companies, especially in the wheat 
bill, are hauling enormous traffic, and all show in- 
creased net earnings. The agricultural communities 
will have much more money to spend than usual, and 
general business interests areanticipating abundant and 
long sustained benefit from this fact. Prices in general 
are firm, but with an enormous production capacity in 
all directions, there is not much danger of fluctuating 
prices, 








THE ENGINEERS’ STRIKE. 
To THE EpiTor oF ENGINEERING. 

Srr,—As this struggle has been going on for over seven 
weeks, and still shows no sign of abatement, and as it has 
already cost employés and employers hundreds of thou- 
sands of pounds, there can be little doubt in the public 
mind that the men have a grievance or they would have 
given in before this ; on the other hand, it is evident the 
masters cannot see their way clear to grant the concessions 
asked for, or they would have done so before sacrificing 
so much. 

When the end comes, as come it will, it is to be hoped 
that end will justify the means adopted to secure it. The 
result will be one of three, viz.: 1. Defeat of the men. 2. 
Defeat of the masters; or 3, compromise. If the em- 
ployés are defeated the grievance will still exist, to say 
nothing of the loss of the hard-earned money of the 
men. If the employers lose they will have received a 
blow from which, to say the least, it will take many years 
tu recover, owing to the international bearings on the 
case. The question then arises is it not possible to remove 
the grievance of the men, which, as we have said, the 
public must assume to be a genuine one, without the 
gratuitous concession of six hours per week from the em- 
ployers? It isin the endeavour to secure this end that 
this letter is written. 

The writer’s experience is that the great bugbear to 
most English workmen is starting work in winter at 
6 o’clock in the morning. In the United States they do 
not have this bugbear, notwithstanding that they work 
six hours per week more than we do. In many cases 
there the hours areas follows: 7 a.m. to 12, 12.50 to 6 p.m. 
for five days, and on Saturday7 a.m. to 12, 12.50 to5p.m., 
thus making 60 hours per week, How then would some 
such time as this answer: 7 a.m. to 12.15. 1.30 to 6 p.m. 
for five days, and on Saturday 7 a.m. to 12.15 v.m., thus 
making 54 hours per week, but getting rid of the grievance 
of 6 o’clock in the morning ? 

Thanking you in anticipation, 
ALFRED D. OTTEWELL. 
Derby, England, August 31, 1897. 





To THE EpItoR OF ENGINEERING. 

Sirn,—Your article on ‘‘ Federations of Employers” 
draws an admirable parallel between the time of the 
Spanish Armada and the present, but the analogy is still 
more complete than as stated by you. 

Now, as then, the sight of the enemy has brought out 
laggards, not only along the coast, but Bn brought valu- 
able assistance from inland towns who, at any rate, assist 
to man the forts. 

Now, as then, the nation is fully aroused to a sense 
that its _— ared condition led to an attack undertaken 
with a light heart on what was considered defenceless, 
and the organisation now made is made to last, so that, 
as from the time of the Spanish Armada, our Navy began 
to grow powerful enough for defence, our federation will 
; prepared to be on equal terms with the attacking 
orces, 

Tinclose my card, and sign myself, 

A Vick-ADMIRAL OF THE EMPLOYERS’ FLEET. 





To THE Eprtor or ENGINEERING. 

Sir,—For some time past I have thought that an ideal 
working day for busy engineering shops, satisfactory 
alike to masters and men, would be one of 16 hours, 
divided into two shifts of eight hours each. The early 
shift would start at 4 a.m. be stop for the day at 1 p.m., 
with an interval of rest from 8 to 9 o'clock. The late 
shift would come in at 5 minutes to 1 p.m., take over the 
jobs without stopping the machinery, and work till 
10 p.m., with an interval from 5 to6 p.m. No distinc- 


tion would be made on Saturdays, but the shifts would 
Interchange hours each week, 








The advantages to the masters of the arrangement sug- 
gested would be (1) the plant utilised far better than at 
present, and consequently the progress of work through 
the shops much accelerated and the output doubled ; (2) the 
fullest use made of the hours of daylight, the cheapest 
and best of all lights; (3) overtime and all its attendant 
evils abolished. 

The advantages to the men would be (1) a 48-hours 
week, if possible without reduction of wages; (2) more 
hands employed ; (3) very little interference with the usual 
meal times and hours of sleep; (4) either every morning 
or afternoon free to each man. 

Of course, the hands on the early shift would have to 
retire a couple of hours earlier than hitherto, in order to 
get sufficient sleep. It would also be necessary, before 
starting work, to partake of a light meal got ready on the 
previous evening. 

As regards supervision, in carrying out this plan it 
would be necessary to appoint a few new assistant fore- 
men, who would take turns about with the head foremen. 
Also an assistant manager should always be on duty. The 
head manager should preferably work the usual office 
hours, and so be able to supervise during four hours of 
each shift daily. In making a start on these lines, one- 
half the old hands should be put in each shift. 

It is presumed, of course, that any firm adopting this 
16-hours’ system would secure sufficient orders to keep 
their works fully employed ; but, during occasional slack 
times, two hours might conveniently be cut off each end 
of the day. 

The workmen to whom I have mentioned the scheme 
are entirely favourable to it, as a reasonable compromise. 
Its adoption would at once put an end to the present de- 
plorable state of affairs, and also give the masters a chance 
of making up for lost time. 

Tam, Sir, aatias | F pa 
. H. ATHERTON. 
44, Delafield-road, Charlton, London, 8.E., 
August 30, 1897. 








FIRE PROTECTION IN EUROPE. 
To THE EpriTor OF ENGINEERING. 
Srr,—In the fourth article on ‘‘Fire Protection in 


Europe” Mr. Edwin O. Sachs dismisses the Amsterdam | ; 


Fire Brigade, on page 168 of your issue of August 13, 
with the following words: ‘‘Fig. 15, of the Amsterdam 
Fire Brigade, shows how lamentably this force is handi- 
capped by its equipment, with appliances that are any- 
thing but modern; in fact, the small cart, with its 
manual, &c., is an a — that should have been long 
ago condemned.” ai is statement is so totally opposite 
to truth that it can only be considered either as a ‘‘slip 
of the pen,” or as having been written down in total 
ignorance of the facts. The illustration, Fig. 15, to which 
Mr. Sachs refers, is a reproduction of a photo taken in 
the year 1875, and this type of cart is now obsolete. 
Considering that Mr. Sachs’ assertion is extremely mis- 
leading to your readers, I will show by figures that the 
Amsterdam Fire Brigade is equipped as well as any fire 
brigade in Europe. 

Amsterdam, with 500,000 inhabitants, has at it dis- 
posal: One floating fire engine (self-propelling); eight steam 
fire engines; 16 manual fire engines; 48 horses; 272 
firemen. 

The number of fire stations is 12, and this number is 
only exceeded in three cities, London, 58, Paris 18, 
Berlin 13 stations. The number of steam fire engines, in- 
cluding the floating fire engine, is only exceeded in 
Europe, by London, Paris, and Hamburg. All the steam 
fire engines, as well as the machinery of the floating 
fire engine, are of Messrs. Shand, Mason, and Co.’s ex- 
cellent manufacture, and the whole of the material is 
in first-class condition. 

Compared with London, the Amsterdam Fire Brigade 
is far more powerful. According to the report of the 
commander of the London Fire Brigade of 1896, this city 
with, say, 54 million inhabitantshas five floating fireengines, 
57 steam fire engines, 76 manual fire engines, 139 horses, 953 
firemen, 58 fire stations. The fire alarm calls are also 
very numerous in Amsterdam, being 301 against 580 in 
London and 430 in Berlin. Considering, further, that the 
Amsterdam firemen are very well trained, and that —— 
fire is attacked most promptly and vigorously, I thin 
Mr. Sachs will only do justice to Amsterdam and to him- 
self by et that his statement is rather a rash 
one. Thanking you for this insertion, 

Tam, yours faithfully, 
A. C. J. VREEDENBERG. 
Amsterdam, August 15, 1897. 





COLOURING STEEL. 
To THE EpiToR OF ENGINEERING. , 

Str,—Could you or any of your readers kindly give me 
some information in your paper as to the best and 
cheapest method of colouring or blueing small solid mild 
steel articles? 

Yours faithfully, 
Joun W. GAGE. 
Westward-Ho, Dalkeith-road, Ilford, August 28, 1897. 








CLYDE SHIPBUILDING. 
To THE Eprror OF ENGINEERING. 

Srr,—My reference to the firm of Scott was made ad- 
visedly, and I fear your a (page 239) has been 
hasty with his correction. It is well-known that the 
existing representatives of the name (Scott) are descended 
from a long line of skilful shipbuilders, and have, without 
doubt, all the aptitude with which heredity could endow 
them. 7 

I yield to no one in respect for their personal gifts and 





rofessional standing, but it isa historical fact that the 
ate Mr. Charles Scott started the business now carried on 
so successfully by his sons, and another historical fact, 
that the business of their grandfather, great-grandfather, 
and great-great-grandfather is no longer in existence. It 
may live again in the extensive establishment at Carts- 
dyke, but it is not the same. 

Yours respectfully, 
THE WRITER OF THE ARTICLE. 








DEFLECTION IN STEAMERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—A steamer was loaded with 2548 tons of patent 
fuel and general goods, the captain saying she would take 
2650 tons, if properly loaded, on a draught of 21 ft. 1 in. 
aft and 20 ft. 6 in. forward. 

The quantities in each hold were as under : 





Captain’s . 

uired bss: 

Quantity. — 

No. 1lhold_... ini = 480 460 
SRE ee at on 860 878 
a Ae 750 768 
ee toy 560 442 
2650 2548 


The loading was stopped when down to the Plimsoll 
mark, and she then drew 21 ft. 1 in. aft and 20 ft. 14 in. 
forward. The captain maintains that the steamer had 
— 2} in. by having too much cargo in Nos, 2 and 3 
nolds. 

Can any of your readers say if it be possible for a 
steamer to deflect 2} in. without injury, and could 36 tons 
excess cargo distributed over Nos, 2 and 3 holds have 
produced such deflection ? 


Swansea, August 33, 1897. QUEROR. 








GERMAN EmIGRATION.—The number of emigrants from 
Germany in May amounted to 2821; the corresponding 
number in May, 1896, was 4075. The population of 
Germany is increasing, in round figures, at the rate of 
500,000 per annum. Emigration is probably proceeding 
upon a small scale just at present in consequence of the de- 

“wong prevailing in the western states of the American 

nion, 





THE WORKMEN’S COMPENSATION Act, 1897.—In view 
of the coming into force of the new Workmen’s Com- 
pensation Act next year, the hand-book relating to the 
matter just issued by the Werlien Mail Company, Cardiff, 
deserves attentive study by the employers affected. It 
has been drawn up by Mr. M. Roberts-Jones, barrister- 
at-law, and in addition to a clear exposition of the lia- 
bilities involves gives particulars of approved scheme of 
compensation adopted where the parties involved have 
decided to contract out of the Act. 





CALENDARS AND PRosPECTUSES.—We have received a 
copy of the new calendar of the Durham _ College of 
Science, Newcastle-on-Tyne, giving particulars of the 
work arranged for the various departments during the 
ensuing academical year. The engineering and naval 
architecture course is under the direction of Professor 
R. L. Weightman, M.A. The new prospectus of the 
City of London College, White-street, Moorfields, E.C., 
has just been issued, and announces the commencement of 
the fiftieth session on the 27th inst. Mr. H. Adams, 
M. Inst. C.E., conducts the classes in engineering and 
building construction. 





DRAINAGE AT STAMFORD.—The Stamford Town Coun- 
cil met in committee on Wednesday to consider a drainage 
scheme submitted by Mr. Mansergh, C.E., the cost of 
which is variously estimated at from 70,000 to 100,000/., 
and which would entail a heavy additional rate. The 
scheme met with strong opposition in the council, and 
although several members supported its feasibility, no 
one was found to propose its adoption. Eventually it 
was decided to invite Mr, Lawford, C.E., to submit a 
modified and less costly scheme. Stamford has sutfered 
severely from agricultural depression, and has declined as 
a town during the last 20 years. This increases its present 
“‘ difficulty.” 

Our Gotp Imports.—The imports of gold into the 
United Kingdom promise to be heavy this year. Their 
value amounted in July to 3,083,707/., as compared with 
2,129,7127. in July, 1896, and 1,934,723/. in July, 1895. To 
these totals British South Africa contribu 969,1192. 
839,320/., and 634,094J. Dg pg and Australasia, 
1,641,615/., 692,866/., and 643,6232. respectively. The 
aggregate value of the gold imports in the first seven 
months of this year was 19,318,749/., as compared with 
16,594, 8027. in the corresponding period of 1896, and 
17,497, 248/. in the corresponding period of 1895. To these 
aggregates British South Afries contributed 7,595,631/., 
4,702,056/., and 4,667,655/. respectively ; and Australasia, 
7,686, 3367., 3,046,114/., and 3,918,174/., respectively. The 

_—— of gold mining in South Africa and Australasia 
po especially in Western Australia) has, no doubt, 
helped up this year’s figures. No gold has been imported 
this year from Russia, although the Russian authorities 
are credited with a desire to do all they can to stimulate 
Siberian gold mining. The increase in this year’s gold 
imports would have been more considerable than it 
actually has been but for the fact that the value of the 
gold received from the United States to July 31 this year 
was only 51,325/., as compared with 3,103,329/. in the 
corresponding period of 1896, and 1,749,345/. in the 
corresponding period of 1895, 
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MISCELLANEA. 


Tue Metal and General Agency Company, of 5, Wil- 
lington-avenue, inform us that they are introducing a new 
welding composition, by the aid of which wrought iron 
and steel can be welded at a red instead of at a white 
heat. 

The Port Talbot Railway, which is 17 miles in length, 
and is expected to be an important adjunct to the Port 
Talbot Docks, now in course of construction, was opened 
on Tuesday. The cost of theline has been 120,000/.- The Port 
Talbot docks are to be completed in the autumn of next 
year. 

Messrs, W. and A. K. Johnston, of 7, Hanover-street, 
Edinburgh, are issuing a series of wall sheets of illustra- 
tions to geometry prepared by Mr. Thomas J. Menzies, 
M.A., B.Sc. The diagrams are in white or colours on a 
black ground, and are very clear and distinct. The method 
followed is to print the data of the problem in white, and 
each successive step of instruction in a different colour. 


The traffic receipts for the week ending August 22 on 33 
of the principal lines of the United Kingdom amounted 
to 1,856,708/., which was-earned.on 19,034}. miles.. For 
the corresponding week in 1895, the receipts of the same 
lines amounted’ to 1,813,727/., with 18,8794 miles open. 
There was thus an increase of 42,981/. in the receipts, 
and an increase of 154 in the mileage. 

In addition to the announcement made on Monday that 
a Hunslet firm of engineers intend to introduce German 
workmen, it was stated on Tuesday that one of the leading 
engineering firms in Leeds is contemplating the erection of 
works in Germany. Should such a step be actually taken, 
the firm will remove three-fourths of its business there, 
and the remaining fourth will go to Russia. An employer 
who was interviewed on the subject yesterday said that 
things had come to such a pass that the masters would be 
compelled to act decisively. The bulk of their orders 
came from the Continent, and the establishment of works 
there would prove most advantageous. 


The London and North-Western Railway Company have 
put second and third-class dining cars on several of their 
trains running between London, Manchester, Liverpool, 
and Birmingham. The new cars differ from those run- 
ning to Scotland, being divided up into compartments 
opening into a corridor running the whole length of the 
car. Each compartment is supplied with a table on which 
meals are served and which can be folded away when 
not required. The company have also put a number of 
50-ft. bogie carriages on its suburban service between 
Euston and Watford. Arrangements are made for steam 
heating and lighting electrically. 

Messrs. Dreyfus et Cie, of 34, Rue Taitbout, Paris, 
inform us that new mines of manganese have been dis- 
covered in Brazil and are now being worked, two cargoes 
having already been sold here in England, whilst a third is 
on its way. The ore is of the best quality, showing, 
according to the assays of Messrs. Pallison and Pearson, 
50.61 per cent. of manganese with 0.04 per cent. of phos- 
phorus and 0.92 per cent. of silica, in, the case of the cargo 
first dispatched, whilst the corresponding figures for the 
second cargo were: Manganese, 50 per cent. ; phos- 
phorus, 0.043 per cent. ; and silica, 1.70 per cent. The 
mines in question are situated in the Province of Miguel, 
Burouir (Minas, Brazil), and are the property of Messrs, 
Airésa and Co., for whom Messrs. Dreyfus et Cie. are 
sole agents. 

The eighth annual general meeting of the Federated 
Institute of Mining Engineers will be held in Edinburgh 
on September 14, 15, and 16 next, in the rooms of the 
Royal Scottish Society of Arts, 117, George-street, Edin- 
burgh. Arrangements have been made for visits to the 
Newbattle Collieries of the Lothian Coal Company, 
Limited, Broxbourne Shale Oil Works, Edinburgh Cable 
Tramways, and other works in the neighbourhood of 
Edinburgh on September 15, and a pleasure excursion 
(ladies invited) to the Firth of Clyde and Arran, on 
September 16. The following papers will be read and 
discussed during the meeting on Tuesday, the 14th inst.: 
** Submarine Coal Mining at Bridgeness,” by Mr. Henry 
M. Cadell. ‘The Irish Channel Tunnel Project,” by 
Mr. James Barton, C.K. ‘‘Slavery in the Coal Mines of 
Scotland,” by Mr. James Barrowman.”  “ Alternatin 
Multiphase Machinery tor Electric Power Transmission,” 
by Mr. Walter Dixon. ‘‘One Rail or Trestle System of 
Light Railways,” by Mr. F. J. Rowan. ‘‘ Observations 
on some Gold Bearing Veins on the Coolgardie, Yilgarn, 
and Murchison Goldfields, Western Australia,” by Mr. 
Edward Halse. ‘The South Rand Coalfield and its Con- 
nection with the Witwatersrand Banket Formation,” by 
Mr. A. R. Sawyer. 

From the last report on the progress of the Ordnance 
Survey it appears that revised surveys on the scale of 
sstyy are now in progress ‘n Middlesex, Essex, Kent, 
Surrey, Sussex, Hampshire, Buckinghamshire, Hertford- 
shire, Northumberland, Nottinghamshire, Cheshire, 
Derbyshire, Glamorganshire, Durham, and Westmore- 
Jand. The area covered during the past year has been 
4623 square miles. It is hoped that the arrears will be 
overtaken by 1910, after which it is intended to so arrange 
matters that no maps issued shall represent a survey 
more than 20 years old. Maps on the 6-in. scale have 
been published for all England and Wales. The 
new series l-in. map is published in two forms: (1) 
outline and contours, this map being now completed, 
and combined maps published also for Brighton, ork, 
Gloucester and Cheltenham, Plymouth, Nottingham, 
Chatham, and Winchester ; (2) hill features, the publica- 
tion of which will, according to existing arrangements, be 
completed in 1902. The experiment is being made of 
having some sheets of this map engraved by the trade, in 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1J. in all other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 


The price of quicksilver is 





sion of the 1-in. map is being carried out independently 
of that of the larger scale maps, and it is intended that 
all sheets should be annually brought up to date as regards 
railways, canals, and important public works. During 
the revision certain alterations are being made in this 
map, soas to bring it more into harmony with military 
requirements without injuring its utility for civil pur- 
poses. At the instance of the War Office, an experi- 
mental l-in. map in colours has been prepared, by 


Thames, and the publication has been sanctioned by the 
Treasury. The revision of the map issued on the scale 
of four miles to an inch is to follow immediately that of 
the l-in. map. The plans of all towns entitled to a large 
scale survey have been published, and the survey of 
London on the 5-ft. scale has been revised and extended. 
Details are also given in the report of the progress of 
work with regard to Scotland and Ireland and the Isle of 
Man. In the case of both Scotland and Wales the cor- 
rections of place-names which were found necessary 
have been found to be comparatively few. Reference is 
made to the entire change that has been made in the 
system in force for the sale of the maps to the public. 
No comment is made on the degree of success resulting 
from this change, but the list of the total values of the 








maps sold each year show that, while from 1889 to 1893 


order to accelerate the progress of the work. The revi- | 


transfer of zinc, of most of the district south of the | 


the annual value varied between 13,1007. and 13,700/., 
increasing to 14,9037. in 1894 and 15,4977. in 1895, the 
amount reached 17,715/. in 1896-97. 








GERMAN Coat 1N Itaty.—The deliveries of German 
coal to Italy, vid the St. Gothard, in the first half of this 
year amounted to 14,688 tons. In this total deliveries, 
vid Chiasso, figured for 8408 tons ; those vid Luino, 6080 
tons; and those vid Locarno, for 200 tons. 





CANADIAN Steam Navication.—In connection with 
the new Transalantic Steam Line, to which the Canadian 
Government has undertaken to grant a subsidy of 
120,000/. per annum, the Imperial Government con- 
tributing a further 45,000/. per annum, it may be noted 
that a 10-year contract has been awarded to Messrs. 
Peterson, Tait and Company, of Newcastle-on-Tyne. 
There are to be four steamers of 10,000 tons each, and 
they are each to carry not less than 300 first-class, 200 
second-class, and 800 steerage passengers, and from 1500 
to 2000 tons of freight. They are to make the trip 
across the Atlantic at an average speed of 500 knots per 
24 hours. They will carry English and Canadian mails 
between Liverpool and Quebec or Montreal in summer 
and between Liverpool and St. John’s or Halifax in the 
winter, 
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RAILWAY CHAIR FOR THE LONDON AND NORTH-WESTERN RAILWAY. 


MR. F. 


Wes 


‘hes MRE AOS chia ore as. 


WEBB, CHIEF MECHANICAL ENGINEER, 


CREWE. 





Tue diversity of practice between English and 
American railways in the matter of fishplates is very 
striking. In the latter country these fishplates, or 
angle-bars as they are termed, are from 3 ft. to 
3 ft. 8 in. long, and are extremely stiff and heavy. On 
this side of the Atlantic, on the other hand, short and, 
untilrecent years, light fishplates have been used, and 
have apparently proved satisfactory to the permanent 
way engineers. Some years back the Pennsylvania 
Railroad put down a section of standard track of one 
of our leading English lines in order to make 
a comparison between it and their own system, the 
results being much in favour of the latter. Whether 
the climatic conditions were responsible for the un- 
favourable showing of the English standard type of per- 
manent way in this case, or whether the continued 
favour of the latter here is due to greater tolerance on 
the part of English engineers, is a moot point, but 
certainly Americans complain of the bump at every 
joint which is commonly found on most English lines. 
Many railway engineers are endeavouring to eliminate 
this objectionable feature, though the American use of 
very long and stiff fishplates is not in favour here, and 
is, perhaps, difficult to arrange for with a chair line. 
On the North-Western Railway Mr. F. W. Webb, 
M.L.C.E., has introduced the arrangement which we 
illustrate above, on the results of a careful series of 
experiments in which lead fishplates were used to de- 
termine the nature of the straining actions to be 
resisted. As will be seen, the arrangement involves 
a joint chair which at the same time itself forms the 
fishplate, the whole being secured to the rails by three 
bolts only. 








INDUSTRIAL NOTES. 

Tue thirtieth annual Trades Union Congress opens 
its sittings on Monday next at Birmingham. Twenty- 
nine years ago the second Congress was held in the 
same town, but under very different conditions. Indi- 
vidually several of the local politicians of that date 
recognised the ‘‘ leaders,” but otherwise there was 
no reception, no corporate recognition of the 
“Labour Congress.” Now there will be a public 
corporate welcome, with an earl and countess at the 
head. The times have indeed changed. Then the 
workmen had to put in this plea, as formulated by 
the first secretary of the Parliamentary Committee : 
Labour has its rights as well as its duties, and 
capital has its duties as well as its rights.” At that 
date very little was heard about the right of labour, 
except from the lips of its most intelligent champions ; 
but much was heard about the duties of labour. Now 
we hear less about the duties of labour and more about 
its rights. And concurrently we hear a good deal 
about the duties of capital, and very little about its 
rights, so much so that employers begin to see that 
they have to defend their rights. But the formula 
above stated is as true to-day as it was then. There 
has been a great change in the character of the Congress. 
In 1869 the gathering was partly political as well as 
industrial, that is to say, delegates from political bodies 
Were not only sdnitted, but welcomed. Now represen- 
tation is strictly confined to delegates elected by trade 
unions, Then the Congress had no funds except the 10s. 
fee from delegates to pay current expenses ; now the in- 
come reaches nearly 10001. a year. It had no paid officer 
of any kind, all its work being voluntary ; now it sup- 
ports its M.P. secretary in reasonable comfort ; pays 
the members of the committee for all meetings ; gives 
an honorarium to the treasurer ; has its own offices ; 
and is able to spend freely in propagandism. Only 
two or three of its original members survive, and 
and not one of these will be present at the thirtieth 
gathering on Monday next. 

In 1869 there was no great anxiety to be on the 
committee, the work of which was gratuitous and 
onerous ; now there are no fewer than 27 nominations, 





of whom"only 12 or 13 have ever served in that capa- 
city. All subjects to be discussed at the Congress 
have to be formulated and given notice of before the 
assembling of the Congress. The programme for this 
year commences with a resolution for a universal eight- 
hours day for all trades and occupations by Act of Parlia- 
ment; the second is for a sweeping measure of electoral 
reform ; the third is for an extension of the Workmen’s 
Compensation for Accidents Act, passed last session. 
Then follows a long series of resolutions, 30 in number, 
covering 28 pages of printed matter. They include an 
amendment of the poor law, payment of members, 
amendments of the Factory Acts, of the Truck Acts ; 
contracts and fair wages, co-operation and trade 
unionism, taxation and ground values, and an amend- 
ment of the Conspiracy Laws and the Criminal Law 
as regards labour. Then follows the resolutions sent 
in by the several unions, including the nationalisation 
of land, mines, and minerals; compensation for in- 
juries to civil servants by the State, and of seamen in 
foreign ships ; the federation of trades, amendment of 
the Mines’ Act and a Mines Eight-Hour Bill; eight 
special resolutions in the Factories’ Acts, four in the 
Conspiracy Laws, seven relating to boiler inspection 
and care of boilers, four in the Fair Wages resolu- 
tion of the House of Commons, two on the subject of 
the unemployed, two relating to railway workers, five 
on the hours of labour, and various resolutions re- 
specting riverside workers and those employed on 
river craft, on education, Government workers, and 
other matters. One feature in the long series of re- 
solutions is the absence generally of all reference to 
the collectivist proposals of some former years, except 
as regards the eight hours, land, mines and minerals. 
The first has been adopted by the Parliamentary Com- 
mittee, and is to be moved by its chairman. The dis- 
pute in the —— trades will give zest to the 
question in one sense, but it will also bring out the 
temper of other trades relating to this question. 
Altogether, the programme and the independent re- 
solutions have a more practical bearing upon matters 
industrial than has been the case for years. It brings 
the Congress back, as it were, to measures of practical 
utility. 


The International Labour Congress held at Zurich 
during last week was not a labour congress in the 
same sense as the Trade Union Congress, it was com- 
posed of a variety of elements from Social Democrats 
to Catholics, and from Government officials to trade 
unionists, the only common ground being a belief in the 
desirability of legislative action for the protection and 
advancement of labour. As a matter of fact, the 
Zurich Congress seeks to promote the welfare of labour 
and workers, and their protection by the State, 
whereas trade unionists have some belief still in self- 
reliance. From this point of view it is interesting to 
observe how greatly the socialistic element has modi- 
fied some of its more pronounced proposals. The 
Congress just concluded has been more practical and 
less speculative than many former Congresses, and in 
some respects the foreign delegates were even less 
pronounced than formerly. In one respect the foreign 
delegates had the advantage over the British dele- 
gates, they had experience of the bad results of 
Sunday work, and they desired its abolition ; some of 
the British delegates had a notion that a special day 
like Sunday was undesirable. But this is not the view 
of British workmen. Our Sunday has been, and is, 
a boon to the workmen, and they know it and recog- 
nise it. The Zurich Congress passed resolutions ‘in 
favour of preventing child labour up to 15 years of 
age. That is high; but, perhaps, we may ultimately 
be able to extend the school life up to that age. Then 
the Congress desired to abolish night work for all 
females and all males up to 18 years of age, and in all 
cases otherwise where practicable. There was a 
general desire for an eight-hour day, in three shifts, 





where work was required to be continuous, in other 
cases two shifts, in all others one shift of eight hours, 
On the whole, the Zurich Congress compares favour- 
ably with some former gatherings. There was a 
recognition of practical difficulties side by side with a 
desire for socialistic ideals. Continental workers have 
too much faith in State control and State manage- 
ment ; perhaps we, as a nation, have too little. In 
any case, we go very slowly and cautiously, but we 
make progress. 





The engineering dispute continues with unabated 
vigour. ‘The lock-out has taken effect at Sheffield and 
at some other works elsewhere, but the secretary of 
the Amalgamated Engineers’ thinks that it will not 
extend further. This depends upon circumstances. So 
far it appears that the shipbuilding firms not directly 
affected on the engineers action will go on as before, 
and perhaps the voting of the federated trades will 
encourage them in their present attitude. The voting 
in some of the trades has been peculiar, and in some 
cases significant. The Associated Carpenters and 
Joiners with 8000 members, only returned 1039 voting 
papers, and of these only 172 voted for the eight hours, 
450 for 45 hours, and 417 for 51 hours. Of the Painters 
and Decorators, with 8273 members, only 2202 voted ; 
of these 1418 voted for the eight hours, 442 for 51 
hours, and 342 for 45 hours. he votes do not mani- 
fest a deep interest in the matter one way or another. 
The Employers’ Federation state that 318 firms had 
locked out their workers, of these 29 are in the 
Manchester district, five in Bolton, four in Liverpool 
and Birkenhead, 28 in the Oldham district, pci in 
Yorkshire, and some in Sheffield. There are also 
some 20 firms in Scotland. But the Fairfield Ship- 
building Company still hold out, and have been 
expelled from the federation. Further extensions, it 
is expected, will take place. Already the number 
involved is very great, and the interests at stake are 
vast. As regards London, there has been no new 
developments or departures. The large firms in- 
volved stand to their guns, while the men express 
confidence as to the final result. It is natural that 
both should show a firm attitude in the thick of the 
fight ; but it is also wise that each should recognise 
the material forces of the other. The time will come 
for some movement in favour of negotiations towards 
a settlement, but at present there is little chance of 
any good being done. If the men can prevent the 
pickets from overstepping the law, that will remove one 
cause of irritation, and irritation is needless and mis- 
chievous. 

The latest returns of the number of men affected 
up to the date of the last payment of strike money was 
47,000 men, the total amount disbursed being 32,000/., 
in the following proportions: Engineers, 15s.; allied 
workers, 12s.; non-unionists, 8s. to 10s.; labourers, 
8s. Of the total 21,000 were engineers ; 12,500 allied 
trades, 8500 non-unionists ; and 5000 labourers. It is 
estimated that 50,000 men will be idle during the 
current week. The total number of London firms 
working under the eight-hours system is stated to be 
112; three firms in Shettield, and one in Glasgow. Some 
few cases of intimidation have taken place, notably at 
Paisley, and there was a good deal of excitement at 
Sheffield. Preparations are being made to protect all 
non-unionists who may desire to continue at work 
or return to work, and efforts are being continued 
to induce men to accept employment ; but there is 
a great discrepancy between the numbers said to be 
at work by the representatives of both parties. The 
estimated drain upon the funds of the Amalgamated 
Society is about 10,000/. per week, but strong appeals 
are made for financial assistance, as it is felt that the 
victory of the men will mean an early victory in other 
trades and in the provinces. The mass meeting or 
demonstration in Hyde Park on Sunday was in- 
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the various trades of London so as to make the fight 
a test fight on the question. The day was not so 
propitious as could have been desired by the demon- 
strators, but the trades turned out in considerable 
numbers, and the attendance at the several platforms 
was good, but little of practical utility resulted. 
Proposals are before several unions for general levies 
to carry on the conflict vigorously, but much will 
depend upon whether the non-union men will be or 
can be adequately supported. Even 15s. per week 
for the society men is not a large sum, and that 
amount will have to be supplemented by outside help 
if the men are to stand firm. That is the object of 
the various meetings held. 





The condition of the engineering industries through- 
out Lancashire manifests but little change, except in 
so far as the lock-out has extended or notices expiring 
in relation thereto. It is reported that negotiations 
have been in progress with the view of other firms join- 
ing the Employers’ Federation, but no distinctive step 
has been taken to confirm the statement or rumour. 
At the engineering works not involved in the dis- 
pute, activity is well maintained. All the boiler- 
making firms are well employed, and other branches 
not connected with the engineers’ dispute are busy. 





In the Birmingham district the iron trade has not 
maintained the slight improvement last recorded, and 
the partial recovery in prices have mostly been lost. 
There has been, however, a fair inquiry for the best 
brands of finished iron for engineering, boilermaking, 
chainmaking, and blacksmiths’ purposes, but new 
orders for ordinary merchant qualities have not been 
coming in quite so freely as two or three weeks ago. 

In the Wolverhampton district there has been a 
fair amount of business done in the aggregate, and 
manufacturers report satisfactory inquiries for early 
supplies. There cm been less selling in the tube-strip 
line, but it has been fairly brisk in hoops and rods. 
Manufacturers of common sheets report a slight im- 
provement, but the production is said to be some 30 
per cent. below the usual average. The better quali- 
ties of marked iron are in limited request, due to a con- 
siderable extent, to the lessened demands for plates 
and angles by the great engineering firms. The steel 
trade is busy. The sales of pig iron are reported to be 
about the average. Prices all round appear to be main- 
tained both for raw and manufactured material, with 
the exception of common unmarked bars, for which 
trifle better prices have been obtainable. The 
engineers’ dispute has not as yet touched the dis- 
trict, the men being well employed. The IJron- 
workers’ Journal for September reports that the last 
ascertainment of the average selling price of iron 
was 5/. 1s. 34d., and that the wages of the men 
employed remain as before. At the last meeting of 
the Midland Wages Board a letter of complaint was 
read from the ‘‘ Amalgamated Protective Union of 
Engine Drivers,” &c., when it was decided to confer 
with the North of England Wages Board on the ques- 
tion, or with a firm connected therewith. 





It is reported that some little hitch has taken place 
in connection with the quarrymen’s dispute at Pen- 
rhyn, over two men who were dismissed at the com- 
mencement of the dispute. The management have 
declined to reinstate or re-engage those men, as the 
dispute with them arose out of measuring up contracts. 
They were summoned to the office to explain their 
conduct, but on the advice of the committee declined 
to do so; hence their dismissal. The committee who 
counselled the strike were not dismissed, but only 
suspended. It would be a pity to make those two 
men martyrs now that the dispute has ended. 





The Boot and Shoe Operatives’ report for September 
gives an exposition of the Workmen’s Compensation 
for Injuries Act for the benefit of the members, and 
then goes on to deal with the Traders’ Defence Associa- 
tion in Scotland, which seeks to cripple the efforts of 
co-operative societies by refusing to supply them with 
goods, and by refusing to employ persons belonging to 
such societies. It is but just to call attention to the 
fact that one of the resolutions to be moved at the 
Trades’ Congress in Birmingham proposes to do a 
similar thing, and many trade unions advocate the 
boycotting of all goods not made by trade union labour. 
If it is wrong in the one case it is wrong in the other ; 
the policy of restriction is questionable generally, only 
in some cases more So. 





The telegraphists and other postal employés are 
still busy with their agitation, but the great body have 
adopted the decision of the conference recently held as 
to the policy to be adopted. The employés have de- 
cided to compensate those who were victimised at 
Newcastle from the funds of the association. Mean- 
while 
members of Parliament, with the view of bringing 
their grievances before the public. 





it has been determined to seek the aid of| mp 


shire and Worcestershire and their employers has been 
decided and settled in an amicable manner. The 
workers demanded an advance of 20 per cent. in the 
rates. A conference was thereupon held, with the re- 
sult that varying advances to the men and women 
workers are conceded and agreed to, the workpeople 
resuming work. 





The members of the Amalgamated Society of Car- 
penters and Joiners on the River Weaver having re- 
fused to work piecework, all the members have been 
locked out. Piecework has long been objected to, but 
the society has not been able to prohibit it. Certain 
branches offer facilities for piecework, and the men 
take to it pretty readily. 





The goods guards and shunters on the Great Western 
Railway, following the example of the signalmen, 
have been holding a conference with reference to their 
pay and hours of work. The reply of the general 
manager with reference to less hours, extra pay for 
Sunday work, and other points were deemed to be 
unsatisfactory. Mr. Wilkinson had replied that the 
directors would carefully consider their complaints, 
and that sympathetically, and would improve the 
position of the staff where practicable. But the men 
required amore definite answer, and resolved to go in 
for the whole Birmingham programme. 

The North British Railway workers also have been 
considering their position. They request more parti- 
cularly a readjustment of their working hours, with 
an eight-hours day for some grades and a 10-hours 
day for others. The replies of the manager were not 
considered to be satisfactory, and the committee were 
empowered to communicate their views, and request a 
more definite answer. 





The Gas Workers’ Union report that there has been 
an increase of over 10,000 members in the past year, 
from 25,240 members to 35,353. The finances are also 
in a better condition, with a larger balance in hand, 
in spite of many calls upon the funds. 

The condition of the cotton trade in Lancashire is 
reported to be very unsatisfactory, and even gloomy. 
It is said that nearly 30,000 looms are idle or on short 
time, and other mills are about to be closed. In some 
districts the millowners are requiring a reduction of 5 
per cent., but the unions seem determined to resist it. 

The tinplate workers at the Swansea Tinplate 
Company’s works, which have been closed for some 
time, have agreed to accept 15 per cent. reduction in 
wages to enable the proprietors to restart the works. 
This has been thought to be a wise policy, having re- 
gard to the general condition of the tinplate trade. 





It is reported that the National Miners’ Federation 
have practically expelled the Durham Miners’ Associa- 
tion over the differences as to policy on the Mines 
Eight-Hours Bill. It was only after repeated con- 
ferences and ballots that the latter body recently con- 
sented to join the federation, and now it appears that 
the contributions to the general fund have been 
returned to the Durham lodges. The two bodies have 
not got on very well together in consequence of the 
strong divergences on the eight-hours question. At all 
conferences and congresses 7 antagonistic elements 
come to the front, to the irritation of all concerned. 
The executive council of the Fife and Kinross 
Miners’ Association have resolved to make a demand 
for an advance of 124 per cent. in the wages of the 
miners connected with the association. 

Owing to a strike of hauliers at some of the collieries 
in the Swansea district for an advance of 4d. per day 
in wages, the collieries affected have been thrown idle. 





Some serious riots are reported to have occurred at 
Nieta, in Italy, where the agricultural and other 
labourers have struck for an increase in wages. The 
men attacked the troops with missiles, wounding the 
captain and five men, whereupon the rioters were 
fired upon, many being wounded more or less seriously. 
A great strike of building operatives has taken 
— at Budapest, where some 25,000 persons have 

emanded a fixed day of 94 hours, and a minimum 
wage of about 44d. with ld. per hour extra for over- 
time. Many of the workers are women, and the pay 
is described as miserably small, while the employers 
are netting large profits, for there has been a perfect 
craze for building operations since the Exhibition of 
1895. It is thought that the struggle will be long and 
bitter on both sides. 








BOILER EXPLOSION AT WEYMOUTH. 

A FORMAL oe has been conducted by the 
Board of Trade with regard to the cause and circum- 
stances of an explosion which occurred on the morning 
of July 7 at the South Quay, Weymouth. The com- 
missioners were Mr. Howard Smith and Mr. McIntyre. 
he parties concerned in the inquiries were Mr. J. T. 
Whettam, Jun., builder and contractor, Weymouth, the 
owner of the boiler ; Messrs. Davies Brothers, contractors, 
of Wrexham ; and Edwin James Cox, fitter and engine 


nature of that referred to by Mr. Howa 
did not know how thick the firebox was when he so 
boiler to Mr. Whettam, though it was thinner than when 


ceedings for the Board of Trade, and Mr. Hux 
solicitor, appeared on behalf of Mr. 
Mr. Cox. 

Mr. Gough stated that the boiler was of the vertical 
type, having a plate upon it bearing the name of Sessongs 
and White, Hull. From records in the possession of the 
Board of Trade it appeared that the boiler was made jn 
March, 1875, and was constructed to bear a workin 
—— of 70 lb. to the square inch, having been tested 

y hydraulic pressure to 1501b. The shell was made of 
two rings of plate, the original thickness being 3in. The 
crown-plate was of the same thickness. During the 
22 years of the boiler’s existence it had changed hands 
from time to time, and in 1894 Messrs. Davies Brothers 

urchased it from Messrs. Eckersley and Co., who had 
n contractors for a dock at Liverpool, for 45/., but 
they had to supply it with a great many new fittings, 
During the time it was in the possession of Messry, 
Davies it was worked for about eight months and 
examined from time to time by their engineer 
who was in the habit of inspecting their plant, 
and who informed them in p sores | last that it 
was in good condition. In that month Mr. Whettam 
advertised in a paper for ‘“‘a second-hand Sessons and 
White B petgny with steam winch and vertical boiler, 
mounted on a frame, sound and in perfect condition,” 
and in reply received a letter from Messrs. Davies in- 
forming him that they had one to sell which was in 
perfect working order, and having used it for driving 
50-ft. piles, could —— recommend it as being 
pret efficient. Mr. Whettam went to see the ma. 
chine at Wrexham, and ultimately purchased it for 100/, 
In course of transit to Weymouth some of the fittings were 
lost, and Mr, Whettam employed Mr. Cox, who had appa- 
rently had some experience as a fitter, to connect the 
boiler with the engine, and supply it with new mountings 
in the place of those which had been either lost or 
damaged, and also to make an examination of the boiler, 
Cox did so by sounding it with a hammer, and then re. 
rted to Mr. Whettam that it was in good condition. 

he boiler then appeared to have been worked up to a 
pressure of 50 Ib. to the square inch. Cox was employed 
to look after the boiler and machine, and on the morning 
of Wednesday, July 7, it was driving the pile-driver as 
usual at a pressure of 45 1b. or 50 Ib., when it exploded, 
and the attendant was slightly scalded. The boiler was 

rojected ~d the force of the explosion into the air and 
anded on the bank of the river 35 ft. distant. When an 
examination was subsequently made by Mr. Steele, engi- 
neer-surveyor to the Board of Trade, it was found that 
the firebox had collapsed and ruptured. The crown of 
the firebox in the vicinity of the rupture was found to be 
reduced from the original thickness of 2 in. to} in. This 
reduction was the result of corrosion, and Mr. Steele 
reported that there were no signs of overheating. 

Edward Stanner, in the employ of Messrs. Sessons and 
White, Hull, was examined by Mr. Gough, and corro- 
borated the statement as to the boiler having been made 
by that firm in 1875. He had examined the boiler that 
morning and thought the explosion was due to overheat- 
ing, as he noticed a white mark on the crown of the fire- 
box. The plate, however, was thin. 

Mr, J. T. Whettam, contractor, ‘said he had taken no 
part in the management of boilers, and was not an engi- 
neer. That was the first boiler that he had ever had in 
his possession. When he bought the boiler and _ pile- 
driver he relied upon the statement of Messrs. Davies’ 
engineer that the boiler was in good working order. He 
did not examine it when at Wrexham, and did not em- 
ploy any one there todo so. When he arrived at Wey- 
mouth last February he told Cox to look at it and satisty 
himself that it was sound, and Cox afterwards told him 
that he had got up steam to 60 Ib. and all seemed to be 
working right. The water used was fresh town’s water 
from the main. He was of opinion that the explosion 
was due to the crown of the firebox being thin. 

By Mr. Huxtable: When he gave orders to Cox to 
examine the boiler he had not the slightest reason for 
thinking that the plates were at all weak, as he was 
thoroughly satisfied with the guarantee which Messrs. 
Davies had given him by letter. ’ 
Mr. Howell Davies, of the firm of Messrs. “Javies 
Brothers, Wrexham, said they purchased the boiler and 
pile-driver in 1894 for 45/., and subsequently spent 40/. or 
so on it for repairs. During the time the boiler was in 
their possession they worked it for about eight months at 
a pressure of between 45 Ib. and 50 Ib. on the square inch. 
It was under the general superintendence of an engineer 
in their employ, who was a competent man, but he had 
now left their service, and they did not know his address. 
He examined it when it was bought and pronounced it to 
be a capital boiler ; he also examined it the last time it 
was worked by them at the end of 1895 or early in 1896, 
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Mr. Howard Smith remarked that the witness must 
have known that the plate was thin. Why did he there- 
fore so strongly recommend the boiler? . 

Witness replied that they had worked it, but they did 
not instruct the engineer to examine it before selling, as 
they did not think it was necessary. They paid their en- 
gineer 38s. @ week. . 

Edwin James Cox, a fitter, gave evidence to the effect 
that he tested the boiler by striking it all round with a 
14-lb. sledge hammer ; he also tested the firebox in a 
similar manner, and as everything sounded all right, he 
thought the boiler was in good condition. He had worked 
asa fitter at his brother’s shop for 20 years. 

Mr. Laurence Steele, engineer-surveyor to the Board of 
Trade at Southampton, said he had examined the boiler 
after the explosion, and found that the crown of the fire- 
box had partially collapsed and rent, leaving an opening 
92 in. by 8 in., through which the contents of the boiler 
escaped. The cause of the explosion was the wasting 
away of the crown-plate of the firebox to less than ;% in, 
in thickness, which made the boiler quite incapable of 
standing anything more than a nominal pressure. In 
other parts the plate was only ;%; in. thick, while in one 
part it was only 3) in., or less than } in. thick. The cor- 
rosion existed on both sides of the firebox, and had been 

cing on for 15 years. He saw no signs of overheating. 
The lather had been in a dangerous condition for years, 
and at a pressure of 50 lb. was on the verge of explosion. 
It was impossible for any competent man to make a 
thorough examination except by drilling the plate. 

This concluded the evidence, and Mr. Gough then sub- 
mitted the following questions, on which he said the 
Board of Trade asked the judgment of the Court : 

1. Was the boiler examined hy a competent person 
before it was sold by Messrs. Davies in February last? 

2. Did Messrs. Davies inform Mr. Whettam that the 
boiler was in perfect working order, and, if so, were 
they justified in giving him this information ? 

3. Did Mr. Whettam cause the boiler to be examined 
by a competent person before he purchased it, or at any 
time thereafter, and did he take proper measures to ascer- 
tain the pressure at which it could be safely worked ? 

4. Does Edwin James Cox possess the knowledge and 
experience necessary to enable him to examine a boiler, 
and to determine its working pressure, and, if not, was he 
justified in informing Mr. Whettam that the boiler was 
all right? 

5. What was the cause of the explosion? 

6. Whether blame attaches to Mr. J. T. Whettam, 
Mr. Davies, and Edwin J. Cox, or to either of them? 

Mr. Davis, addressing the Court, contended that his 
firm were not to blame in this matter, they having sold 
the boiler in the belief that it was in good working order. 

Mr. Huxtable, on behalf of Mr. Whettam, submitted 
that his client had done, under the circumstances, every- 
thing which a reasonable man could have done in the face 
of the guarantee given by Messrs. Davies. When the 
boiler arrived at Weymouth, he employed Cox to examine 
it, believing that he was a thoroughly competent man. 

Mr. Howard Smith then delivered judgment, in the 
course of which he said there was no doubt that the explo- 
sion was due to the firebox having become so reduced by 
corrosion, which had been going on probably from the time 
the boiler was made, 22 years ago. With regard to the 
questions submitted by the Board of Trade the Court 
were of opinion that the boiler was not examined by a 
competent person before it was sold to Mr. Whettam. 
and that Messrs. Davies were not justified in recommend- 
ing the boiler as being in good working order. They did 
not think that Mr. Whettam was justified in ae 
Cox as a competent person to examine the boiler. it 
regard to the question of blame, the Court considered 
that Messrs. Davies were to blame in recommending the 
boiler as efficient, as they had not sufficient reason for so 
doing. They were very foolish and somewhat reckless in 
having done so, and consequently blame attached to them. 
With regard to Mr. Whettam, the first point against him 
was that he did not cause the boiler to be examined by a 
— It would have m much wiser on 
his part had he done so, and the Court considered he was 
to blame for the omission. It was a foolish proceeding on 
his part to have relied upon the letter from a firm of 
whom he did not know anything, except that they were 
contractors like himself. There was, however, this point 
in his favour that he had never had a boiler before, and 
probably it might be assumed that he would not know the 
great danger of working one which was not perfectly 
efficient. The Court did not think that Cox was a com- 
— person to examine the boiler, but at the same time 
1e was not to be blamed for the explosion. In the opinion 
of the Court there was much more serious blame attaching 
to Messrs. Davies than to Messrs. Whettam. 

On this finding of the Court, Mr. Gough applied for an 
order for the payment of at least a portion of the costs of 
the inquiry by Messrs. Davies and Mr. Whettam. 

The Commissioners then ordered that Messrs. Davies 
should pay 25/. and Mr. Whettam 20s. towards the costs 
of the investigation. With regard to Mr. Whettam, Mr. 
Howard Smith said they would have been glad in one 
sense not to have made any order at all against him. 
But he ought to have satisfied himself that the person 
he employed to examine his boiler was competent, though 
they were not clear that he employed Cox in that sense. 

nsidering the way in which Mr. Whettam had been 
dealt with, the Commissioners felt that they were justified 
in making a very lenient order against him. 








Beic1an Coxe Exports.—Belgium exported 473, 952 tons 
of coke in the first half of this year; the correspondin 
exports in the corresponding period of 1896 were 413,988 
tons. In these totals the exports to France figured for 
298,996 tons and 246,750 tons respectively. 





ON DYNAMOS.* 
By Mr. W. M. Morpry, Member. 
(Concluded from page 276.) 
36, AmoncG the numerous and complicated actions that 
take place under the brush, there is one that has an 


important influence on the angle of lead—that is, the | 


amount of current flowing in the short-circuit. As the 
coils go successively under the brush and are short- 
circuited, the pre-existing direction of current is continued ; 
then it falls to zero, and then, as the coil passes out from 
under the brush, it rises again in the opposite direction. 
It will be clear from Fig. 12 that this short-circuit current 
may quite perceptibly increase the armature reaction by 
ad ing to the demagnetising effect in the ‘‘ magnetising 
space.” The amount of this current may vary, in 
different dynamos, from very small values up to something 
peace a more than the working current; that is to 
say, when the coil goes under the brush the current may 
either fall quickly or slowly to zero, or it may rise to 
several times the working current before falling to zero. 
The large circles in Fig. 11 indicate the large short-circuit 
current, and show clearly how it may add to the demagnet- 
ising effect. Experiment has shown that by checkin 
this current it is possible to considerably reduce the 1 
angle.+ 

37. Even in a dynamo which works sparklessly and 
well, the short-circuit current may be serious in amount. 
It is harmful in many ways. It causes waste of power, 
both in the short-circuit itself, and in the field winding, 
which must be increased to compensate for it. It reduces 
the output by lowering the sparking limit, by increasing 
the iad, by increasing the drop of volts—by requiring 
larger brushes and commutators than would otherwise be 


used. 

This short-circuit current may be checked by an oppos- 
ing electromotive force, or by a resistance ; the former 
requires structural alterations. 








Resistance in Commutator Leads.—38. The obvious way 
to check such short-circuit currents is by the insertion of 
resistance in the portion of the circuit under commutation, 
as, for example, between the commutator and the collector. 
This is easy ; and, as the resistance is only in circuit as 
the coil passes the brush, and at no other time, an amount 
may be added large in proportion to the resistance of the 
coil short-circuited, but small as compared with the whole 
armature. But this plan, although it possibly has some 
effect on armature reaction, has no marked effect on 
sparking, for a very simple reason. To break a circuit 
without sparking, a resistance should be gradually intro- 
duced, and the circuit broken when the resistance is a 
maximum and the current a minimum. Unfortunately, 
this is not what happens in the case under consideration. 
The resistance is introduced and removed suddenly, 

Experiment has confirmed this explanation. Resistance 
was added to the commutator connections of an armature 
without any noticeable effect on the sparking. The 
amount was varied from something quite small to suffi- 
cient to increase the C R drop about 20 per cent. — 

Resistance in Brushes.—39. By a simple expedient the 
brushes themselves may easily be made to do what is 
wanted. An ordinary brush connects the adjacent sec- 
tions by a path of very low resistance, allowing currents 
to circulate freely, checked by little more than the 
‘contact resistance.” ; 

The study of reactions leads naturally to the perception 
of the qualities a brush should po: . It should have a 
low resistance, so that it may easily carry large currents ; 





* Paper read before the Institution of Electrical Engi- 
neers. 

+ In explaining this effect, a preference may be felt for 
regarding the gain as due to the smaller reversing field 
required (and therefore smaller lead), resulting from the 
more rapid reduction of the existing current ; this comes 
to pretty much the same thing, 


and it should have a high resistance, to prevent the circu- 
lation of large currents. Fortunately, this combination 
of opposite qualities is attainable by lamination across 
the path of the circulating currents. If a brush is slit 
| or divided by insulating divisions (as in Fig. 12), although 
|it is just as effective as before for the main current, it 
| Opposes a much longer path than usual to a short- 
circuit current, which, in consequence, is much reduced. 

40. And the graduation of the resistance, so that it is 
removed gradually from the circuit, is not difficult. A 
little thought will make it clear that, as sparking does not 
occur when a contact is made, but does occur when 
itis broken, we should encourage the current to enter the 
brush at the back, where the brush is making contact with 
the sectors as they successively pass under it ; but we 
should discourage it from entering by the front, where 
the brush is breaking contact with the sectors as they 
successively pass away from it. 

Such a distribution of current is facilitated by making 
a good contact at the side of the brush for which the 
current should have a preference, and a bad contact, or 
none at all, at the front side, where it is desired that 
only a small part of the current should enter. Fig. 13 
shows this arrangement. 

41. Brushes of this sort are easily made—for example, 
by gy together a number of thin plates or layers of 
carbon, or metal gauze or foil, with an insulator between 
the layers except near the end where they are brought into 
contact. With carbon plates a good plan is to stick the 
plates together with an insulating cement except at one 
end, where tinfoil is put between them to insure contact : 
they then form solid blocks like ordinary carbon brushes. 
Such brushes applied in a particular case gave a better 
collection, and only half the lead of ordinary copper gauze 
brushes ; they were distinctly better than ordinary undi- 
vided carbon brushes. 

42. Carbon brushes were originally proposed by Forbes.* 
Their good effect was at one time attributed to small 
friction against the commutator, and to some peculiar 
property by virtue of which the current passed to them 
more easily than to better conductors. Their success 
probably is owing simply to their high resistance, by 
which they are enabled to check reactions after the 
manner described. 

One objection to carbon brushes is that, on account of 
their high resistance, they require to be of larger section 
than other brushes; a density of 75 to 100 amperes per 
square inch being as high as they should be worked. 
If this density is exceeded, they heat very much at the 
contact surface. Possibly they may be made to carry 
larger working currents when made so that the circulation 
of current through them is reduced. What the actual 
current-density is at the contact face in any given case 
cannot easily be determined, as the circular effect so dis- 
turbs the distribution of the current at the face, by 
a at one part and opposing it at another. The 
action of heat in changing the conditions, by varying the 
resistance, may also be worth a passing notice. 

Drag on Buried Conductors.—43. Whether any mechani- 
cal pull is exerted directly on or by the conductors of 
armatures having sunk windings, has been repeatedly 
discussed. It has, of course, been freely acknowledged 
that, in slotted armatures, the support given to the 
conductors by the teeth makes such armatures mechanic- 
ally superior to those having smooth cores. But many 
able persons hold that the advantage goes no further— 
that the teeth act only asso many ‘‘driving horns,” the 
torque coming on the conductors, which are actually 
driven by the teeth through the insulation. If this is the 
case, the conductors ought to be as securely fixed in the 
slots as ible, in order that the racking and hammering 
of the insulating material may not affect the life of the 


windin; 

44, There is considerable importance in this matter, 
both theoretical and practical. The practical considera- 
tions are of the greatest possible importance, for on the 
answer to this question — vital things depend affecting 
the engineering aspects of electrical applications, Con- 
structors of electrical machinery have eee (or have 
often believed they laboured) under a very serious 
disability—one which often seemed to present an effectual 
bar to the thoroughly satisfactory solution of many 
electrical engineering problems. This disadvantage has 
been the use of very unmechanical materials for mechanical 
se It is probable that every electrical engineer 
1as respectfully watched a locomotive take a heavy train 
up an incline, or the ing of an express train at full 
speed, and has thought of what it would involve if this 
work had to be done by the medium of a pull exerted on 
cotton-covered copper conductors tied by piano wire to 
the surface of a smooth drum covered with shellaced 
pee and mica. The unmechanical character of insulators 

as always seemed to stand in the way. 

45. But if there is no drag on a buried conductor it 
changes all this. We need then no longer envy the 
mechanical engineer, for we, too, can put metal to metal 
and make sound mechanical joints, and take our strains 
on the iron and steel parts of the machine instead of on 
flimsy copper and flimsier insulation materials. The 
windings then present no mechanical —— and the 
unmechanical character of paper and cotton ceases to 
trouble us. 

46. It may be thought that this point has long been 
settled, but that there is still much uncertainty about it is 
evident from quite recent utterances. This arises, no 
doubt, from the absence of experimental proofs—definite 
trials do not seem to have nm made. An account of 
some trials is therefore given here : r 

An inductor alternator was used having a stationary 
slotted armature, the polar projection of the rotor being 
of one polarity only. The arrangement is shown diagram- 





* British Patent No, 1288, 1885, 
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matically by Fig. 14. One of the armature coils was 
removed, and in the empty slot was placed a conductor 
consisting of a copper strip 1 in. by 0.1 in., rigidly sup- 
ported at one end, and free at the other. A connection 
was made to the free end by a flexible conductor, and a 
pointer was attached moving over a fixed scale to show 
the deflection of the conductor. The strip was joined in 
series with four of the armature coils, a Siemens dynamo- 
meter, and a non-inductive external circuit. 

47. The following experiments were made : 

(i.) The machine was run at 25 cy without any load 
except on the four coils and the strip (the whole armature 
contained 20 coils). The position of the pointer was 
noted on the scale. The circuit was then closed, and 
the current adjusted to 200 amperes. This caused a very 
perceptible vibration of the strip, the pointer showing a 
mean deflection of about 0.09 in. 

The machine was stopped, and the conductor loaded by 
a weight applied in the middle of the free active portion 
(which was 10 in. long), when it was found that a deflec- 
tion of 0.09 in. was produced by a weight of 4 Ib. 

The calculation given below shows that if the full drag 
came on the conductor it would correspond to about 4 lb., 
so that only about ;\;th of the full drag was borne by the 
conductor in this experiment. 

(ii.) With the machine standing and a_pole-piece 
ne asagg the slot, asin Fig. 13, and the field excited as 
before, a direct current of 200 amperes was passed 
through the conductor: it was heed that the steady 
deflection was rather more than before, viz., 0.12 in. 

From the data given by the tests of this alternator, 
10 in. of active conductor (the length used in the experi- 
ment) would give 1.38 volts at the periodicity used, viz., 
25. 

Assuming no phase displacement, 

200 ampheres 1.38 volts = 276 watts = 12,170 ft.-lb. 
per minute. 

Surface speed at gap, 2590 feet per minute. 

Hence, if the full drag came on the conductor, 

12,170 = 
Drag = 9590 = 4.7 lb. 

The comparison as to the effect of the drag and the 
weight is based on the assumption that the conductor was 
rigid and straight, instead of being slightly curved, as it 
would actually be ; but the error produced by this assump- 
tion is unimportant. 

!t may be explained that in actual work the winding is 
such that each conductor carries about 80 amperes, and 
the ampere-turns in each slot are about 12 times those 
produced by the single conductor with the current used 
in the tests. 

These experiments appear entirely to support the view 
that the drag on the armature is borne by the teeth, and 
not by the conductors in slotted armatures. It is a little 
paradoxical that when teeth are not used the conductors 
need support, but have none; when teeth are provided 
the conductors do not need their support, as there is then 
nothing to drive.* 

Armature Excitation.—48. With leading brushes the 
armature current opposes the field current. But with no 
load, leading brushes assist the field current under suitable 
conditions. That is to say, the effect with leading 
brushes is at no load the reverse of what it is at full load. 

Consider a dynamo running without load. If the 
brushes are given a slight lead, as in Fig. 15 A, a current 
flows through the short-circuited coils in such a direction 
as to assist the field. Further, if a brush is made to span 
a number of sectors, as in Fig. 15 B, this assisting short- 
circuit current may be made to flow not only through the 
coils in advance of the neutral line, but through some of 
the coils behind the neutral line. To get this latter result 
it is only necessary that the short-circuit should include a 
greater portion of the winding in front of the neutral line 
than behind it: then the electromotive force of the 
forward coils will overcome that of the backward coils, 
and a current will be forced through the latter contrary to 
their electromotive force. It will also be obvious that 
if the coils behind the neutral line are short-circuited by a 
brush a demagnetising current will flow, which in a 
similar way may be made to extend to the front of the 
neutral line. Theincrease of excitation obtainable in this 


* On this subject the following interesting observations 
by Mr. Swinburne appeared in Industries and Iron of 
February 2, 1894: ‘Some electricians have difficulty 
in realising that in dynamos with notched armatures there 
is little or no force on the coils. They argue that as the 
conductors produce their full electrical pressure they must 
be cutting the field, and as they move uniformly and cut 
the field uniformly, they must be in a strong tield, and 
must therefore have the same force acting on them as if 
they were on the outside of the armature. There is a 
fallacy here, however. The pressure depends on the rate 
of cutting lines, and the lines mey be moving very rapidly 
in the opposite direction while ti:ey cut the wire, so that 
the actual field in which the wire finds itself may be very 
weak indeed. Imagine a notched armature and field. 
The lines will crowd into the teeth, and avoid the notches. 
Take any one line: as the armature moves, it cannot be 
imagined as being dragged round with it; it must there- 
fore cross the notch to the next tooth. It will do this 
very quickly. To get an idea of what would be necessary 
to imagine the lines of induction, we can think of the 
appearance of iron railings seen through a carriage 
window with a knot or lump on the glass. There are 
practically no railings seen through the knot, and they 
are crowded on each side of it, and as the carriage moves 
they jump across the knot. The same number per second 
passes the knot as any other part of the window, but 


way is considerable. It was found quite easy to raise the 
volts of an ordinary dynamo 20 or 25 per cent. A much 
greater increase could be obtained momentarily, but 
excessive sparking made it undesirable to continue the 
experiment. 

49, This effect is exactly the reverse of the short-circuit 
effect under the brushes referred to in the section of this 
paper headed ‘‘ Brushes and Collection.” But the two 
effects are not contradictory. In one case it is the work- 
ing current in the armature behind the brush, and the 
continuance of the same direction of current under the 
brush, that opposes the field winding. The direction of 
current in front of the brush is always assisting ; it is in 
this latter direction that the short-circuit current is set up 
under the conditions named, and the result is, naturally, 
to strengthen the field. 

50. A rather interesting difference between the con- 
ditions of the magnetic circuit on the two sides of a 
dynamo may be referred to here. It was found, by ex- 
periment with a single-magnet Gramme dynamo, that, 
although the increase of volts was considerable when a 
wide brush was placed on the upper side, no further 
increase occurred when a similar brush was put on the 
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lower side. Fig. 16 shows asingle and a double horseshoe 
form of magnet. In the former, the armature current in 
the magnetising space on the upper side is acting on a 
magnetic circuit, shown by the line L, which passes mostly 
through iron. On the lower side, however, the line 
passes mainly through air, and consequently the effect of 
the current is not sogreat. This difference will of course, 
be most marked in small air space dynamos. 

In a double horseshoe magnet, as shown dotted, the 
conditions on the two sides are similar. 
Effects of this kind are best studied with a Gramme 
armature, as the short-circuit caused by the brush is con- 
fined to the coils on a definite portion of the ring. In a 
drum, the short-circuited coils pass round the armature, 
and consequently the separate effects in the two magnet- 


4 





they are always less dense in the knot. The lines in a 


hole or notch-wound machine must be mentally pictured 
in this way. 


ising spaces cannot be so well observed. f 
This subject is referred to only as illustrating armature 


utility. It may, however, suggest a useful result to some 
ingenious person. 

Internal Ficlds.—51. The consideration of armature 
windings which reduce the amount of field winding 
required, and a recognition of the proper function of the 
field magnet, lead naturally to a revived interest in 
internal field magnets such as were introduced and advo- 
cated long ago by Professors Ayrton and Perry.* There 
is now much to be said in favour of such arrangements. 
In those machines the armature and commutator were 
fixed, while the brushes and the internal shuttle-shaped 
magnet revolved. One only shrinks from recommending 
a return to such constructions because we have become 
accustomed to stationary brushes capable of adjustment 
while in use. But it would be unwise to sacrifice too 
much to retain this convenience. Our dislike to revolving 
brushes is to a great extent a legacy from the sparkage. 
If machines can be made to work sparklessly with brushes 
in a fixed position relatively to the field, then the main 
objection to revolving the magnet and the brushes is 
removed. The objection, even now, has not much force, 
as is evident from the common practice, as in tramcars, of 
running motors where they cannot, or do not, get any 
attention whatever when running. 

52. Internal field magnets have been largely used on the 
Continent, the field magnets being fixed. Siemens and 
Halske and others have made very fine machines of this 
kind. Usually the outside of the armature is made to 
serve as commutator, but sometimes a commutator of 
ordinary form is used. Asa type it is at present more 
especially suited to large sizes, because of the difficulty 
with small sizes of getting sufficient internal space for the 
magnet ; but this difficulty disappears to some extent if 
we can reduce the amount of field winding and the cross- 
section of the field core. ‘ 

If this paper has seemed wap rmar long, indulgence is 
asked on the ground that the object has been to make the 
explanations clear, not to experts only, but to all who 
take an interest in and have a general knowledge of the 
subject. 

My thanks are due, amongst others, to Mr. L. Wilson 
and to Dr. Fleischmann, and in particular to Mr. A. G. 
Hansard, whose very able and willing assistance has been 
of great service to me in the preparation of this paper. 








LAUNCHES AND TRIAL TRIPS. 

On August 25 Messrs. William Dobson and Co. 
launched from their shipbuilding yard at Low Walker a 
cargo steamer of the following dimensions: Length be- 
tween perpendiculars, 325 ft,; breadth, 45 ft. The carry- 
ing capacity will be about 4700 tons on a very light 
draught of water. Triple-expansion engines, having cy- 
linders 23 in., 38 in., and 61 in. by 42 in. stroke, are being 
supplied by the North-Eastern Marine and Engineering 
Company, Limited, Wallsend. 





On Saturday afternoon, the 28th ult., Messrs. Wigham 
Richardson and Co. launched from their Neptune Ship- 
yard, Neweastle-on-Tyne, a steel screw steamer which 
they are building to the order of the Koninklijke Paket- 
vaart Maatschappij, Amsterdam, being the second vessel 
which the builders have in hand for this company. The 
vessel is 220 ft. in length by 31 ft. beam by 18 ft. deep. 
She will be rigged as a two-masted schooner, is being 
built to take the highest class in the Register of the 
Bureau Veritas, and will have accommodation for both 
first and second class passengers. The vessel is intended 
for mail and passenger service in the Dutch East Indies, 
and for this purpose attention is being paid to the venti- 
lation, &c., by which the comfort of the passengers may 
be assured. The engines and boilers are also being con- 
structed by Messrs. Wigham Richardson and Co., the 
former being of the triple-expansion type, and are 
designed to drive the vessel at a good speed. The vessel 
was named the Van der Lijn, the christening cere- 
mony being performed by Miss White. Amongst the 
company present were Sir W. H. and Lady White 
Mrs. Tweedy, Mrs. Boyle, Mr. van Hasselt, the managing 
director of the company, Mr. J. de Bruyn Kops, naval 
architect, of the Hague, and Mr. Metzelaar, superinten- 
dent engineer to the company. 





On Saturday, the 28th ult., there was launched from 
the yard of the Tyne Iron Ship Building Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer, built to the order of Mr. E. C. Thin, of Liver- 
pool, and of the following dimensions, viz.: Length, 
350 ft.; breadth, 47 ft.; depth, 28 ft. 3 in. moulded, and 
to class 100 Al at Lloyd’s on the spar-deck rule. This 
vessel has water ballast fitted right fore and aft on the 
cellular system, and is also fitted with all modern im- 
provements for the rapid loading and discharging of 
cargo, including five double-cylindered steam winches, 
direct-acting steam windlass, steam steering gear by 
Messrs. Harrison Engine Company, Limited, and 
Hasties’ screw gear aft. The engines, which are to be 
supplied by the North-Eastern Marine ec saan Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 25} in., 41 in., and 68 in. in diameter by 48 in. 
stroke, and working at a pressure of 160 lb., and have 
been built under the superintendence of Messrs. Irwin, 
Atkinson, and Young, of Liverpool. On_ leaving the 
ways the vessel was named the Trojan by Miss Lodge, 
daughter of Captain Lodge, the owner’s superintendent. 








Hornska Prer.—The demolition of this pier has been 
commenced. The pier was recently purchased by 
Messrs. Ellis, Tattersall and Co., of Manchester, and its 
demolition is taking place by their order. 





reaction, and not for any immediate purpose of practical 





* Journal, xii., page 335, May 10, 1883, 
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“‘ENGINEERIN “” — PATENT 


CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the ‘Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform "edge of 8d. 

The date of the advertisement of the tance of a@ complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a plete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,912. J. Schmidt, Barmen, Germany. Screw 
Wrenches. [6 Figs.) June 5, 1897.—This invention relates 
to improvements, by means of which it will be possible to 
adjust the head or the jaws of the wrench with regard to its 
position to the handle so as to be able to turn a bolt or a nut 
a few degrees only and then reset the wrench for a new turn- 
ing of same small angle again, instead of having to turn the 
nut at least by 120 deg. or more in order to be able to change the 
position of the wrench on the hexagonal nut. The head A of the 
wrench is made movable on the handle B, that is, so that it can be 
turned on a belt C, holding both together. The upper part of the 





! 


axle-boxes or parts so formed as to their exterior surfaces, and so 
arranged as to occupy the exact positions vacated by the axle- 
boxes of the displaced broad-gauge axle and wheels. The bogies 
may be of any suitable construction, and the transverse beams 
may be supported thereon in any convenient manner for which 
purpose they may be furnished with bearing springs, links, or 
other suitable supporting devices. The figures illustrate one of 
the end portions of a broad-gauge vehicle carried by a narrow- 
gauge bogie and travsverse beam according to this invention. In 
this arrangement each transverse beam 1 which may be built up of 
metal bars of channel section, is pivoted at 2 upon the top of the 
bolster 3 carried up and supported in any suitable way in the 
narrow-gauge bogie 4, the ends of the transverse beam being bent 
downward and outward so as to carry the dummy axle-boxes la 
which are suitably secured to the beam and are adapted as shown 
to carry the bearing springs 5 of the broad-gauge vehicle 6 with 
which the transverse beam is to be used, and to fit the horn-plate 
7 of such vehicle. Each end of the beam may be stiffened by an 
inverted bar 1* of channel section secured between the vertical 
flanges of the channel bars of which the beam is built up. Each 
bogie may be provided with a suitable construction of coupling 
and buffer, as for example with a central coupling and buffer 8, 
arranged to project beyond the buffers 9 of the broad-gauge vehicle 
6carried by the bogies, so that the latter can be coupled to the 
bogies of adjacent vehicles, or with narrow-gauge vehicles pro- 
vided with similar buffing and coupling arrangements; or the 
broad-gauge vehicles, whilst being carried by bogies as described, 
may be coupled together by means of their own couplings. The 
substitution of narrow-gauge bogies 4 for broad-gauge wheels and 
axles and vice versa, can be readily accomplished by the aid of 
suitable lifting apparatus such as hydraulic or mechanical jacks 
operating simultaneously to raise the broad-gauge vehicle. When 
the vehicle is sufficiently raised, the broad-gauge wheels with 
axles, or the narrow-gauge bogies, as the case may be, are rolled 
away and replaced respectively by the bogies with transverse 
beams, or the ordinary wheels and axles, upon which the broad- 
gauge vehicle is then lowered. (Accepted July 14, 1897.) 





head forming the jaw D may be forged or cast solid, or it may be 
made of several plates or pieces riveted together. The rear or 
lower part is forked so thatit can be slipped or stuck upon the end 
of the handle, which preferably has a circular form. The two 
parts forming the fork of the jaw head are provided at their 
circumference with notches E standing radially to the bolt C, and 
only so much apart from each other that there may be left suffi- 
cient metal as is required to give sufficient strength. The handle 
B is slotted in the middle, and in the slot F formed there is fitted 
a sliding piece F! of T-shape, pressed upwards by a spring O and 
guided and held in place laterally by covering plates H on both 














sides, which are riveted together with the slide Fl and made rough 
at their outer sides so that by their means this sliding piece can 
be shifted backwards, out of the reach of the notches E, allowing 
them to turn the head A. This construction allows the head of the 
screw wrench to be adjusted and reset to allow the turning of the 
nut or bolt or of the handle respectively even in very small or 
narrow places. With the object of adjusting the width of the jaw 
so that the new screw wrench may serve within certain limits the 
purposes of an adjustable wrench, holes are bored through the 
sides of the jaw, and into these are fitted pins N of small filling 
plates J of various thicknesses, as indicated in Fig. 3, so that by 
their means the width of the jaw can be reduced. The pins N are 
slit axially so as to act like a spring and give a safer hold when 
put into the holes G. These adjusting plates are kept ready for 
use with the screw wrench on its handle, whichis provided with 
the lateral holes K into which the pins N of the plates are stuek, 
which are then held in place by a covering plate L connected to 
the handle by a pin M, so that it may be turned to one side to 
allow the plates J to be taken out of or replaced into the handle. 
These adjusting plates may be used with an ordinary screw wrench, 
they are held thereon in the same manner as described. Its jaws 
are provided with holes, and the plates are fixed therein in the 
same manner. (Accepted July 14, 1897.) 


RAILWAYS AND TRAMWAYS. 


17,525. E. R. Calthorp, Liverpool, and J.C. Taite, 
London. Means for Conveying Railway and 
Vehicles or Railways. [18 Figs.) August 7, 1896.—This 
invention has reference to improved means designed to enable 
railway or other trucks to be readily conveyed over railways of a 
gauge differing from that over which they were originally de- 
signed to run, and also to enable common road vehicles to be con- 
veyed on railways so as to obviate in each case the necessity of 
transferring loads from one vehicle to another. For conveying 
broad-gauge vehicles over narrow-gauge railways having rails of 
ighter section than that of the rails of the broad-gauge railway 


5123. J. Gowland, Middlestone Moor, Durham. 
Couplers for Locomotives, &c. [2 Figs.) February 25, 
1897.—The coupling consists of two blades a, a! and two jaws 8, b! 
the former having a shackle or hook ¢ for attaching to the draw- 
bar. One of the blades (a) is hinged at d so that it can be turned 
up, and between the blades is a spring e tending to keep open the 
hinged blade a and its jaw. Near the jaw end of the coupling, 
and attached to the rigid blade are two lugs J, one on each side of 
the blades, the upper ends standing some distance above the 
hinged jaw, and the lower ends being attached to opposite sides 
of al, Above the hinged blade is a lever g working on a bolt h 
passed through the upper ends of the lugs f. This lever is some- 
what beak-shaped at the lug end, and the point of the beak ¢ rests 
on the top of the hinged blade a. The other end of the lever ex- 
tends to the joint on which the blade hinges and also rests on top 
of the hinged blade. On the bolt of the hinge d@ works a shackle j 
which is prolonged above the end of the lever already mentioned. 





This shackle is formed into a square-headed arch or loop k, and 
through this arch passes the draw-bar end of the lever g. In 
order to keep the shackle arch k over the end of g, the upper end 
of the cheaile is connected with the lug or lugs f by a spiral or by 
spiral springs 7. To the upper end of this shackle is also attached 
one end of a cord, chain, or equivalent 1 under control of the 
engine-driver or fireman. Assuming the shackle j to be holding 
down the end of the lever g, the beak at the other end will be 
pressing down the hinged blade a, and keeping closed the movable 
jaw b. When the jawsare to be opened for coupling or detaching 
purposes, the cord, chain, or equivalent 2 is pulled, and thus the 
tension of the spring Z overcome, and the shackle arch k removed 
from the end of lever g, whereupon the spring e between the 
blades a, a' will force up the hinged one @ and thus open the 
jaws b, b!, On turning down g and releasing the pull on the cord 
or equivalent i, the shackle arch again passes over the end of the 
lever g forces the beak i against the hinged blade a@ and so closes 
the jaws b, b'. (Accepted June 16, 1897). 


SHIPS AND NAUTICAL APPLIANCES. 


14,661. J. Heathcote, London. (D. Jones, Whareora, 
Whangerie, New Zealand). Apparatus for unchir 
Ships’ Boats. [5 Figs.) July 2, 1896.—a is the boat which 
rests in the chocks } and b! and is maintained in position and 
prevented from swinging by means of the stays or arms ¢ secured 
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for which the vehicle was originally designed, and also it may be 
curves of much smaller radius than the broad-gauge railway, 
there is substituted for each pair of broad-gauge wheels with axles 
at the junction of railways of different gauge, a bolster or trans- 
verse beam adapted to take the place of the said axle and its bear- 
ings and carried by a bogie which is fitted with two or more pairs 
of narow-gauge wheels and is connected to the transverse beam 
by means ofa central pin or other suitable connection, so as to be 
capable of turning or swivelling relatively thereto, The two ends 
of the transverse beam are extended so as to pass, when in posi- 
tion, through the horn-plates attached to the underframe of the 
broad-gauge vehicle, and terminate in or are provided withdummy 




















to the spar d. This spar is carried at the ends by the rods e 
pivoted at f. Upon it is the segmental gear wheel g which gears 
with the toothed wheel h upon spindle i carrying the wormwheel 
j which is operated by the worm & that is operated through the 


tion shown by the dotted lines Fig. 2, so as to hang overboard 
ready for lowering. The boat is swung into this position by rotat 
ing spindle n carrying the cam or eccentric 0, by means of lever 9, 
which thus allows the chock b! pivoted at p to fall or be lowered 
sufficiently for the boat to pass over same. The boat is suspended 
to the spar d by means of the ropes g which pass over the rollers 
rand are wound round the drums s which are carried on the 
— t which gears with the brake wheel or winch uv through 
the medium of toothed wheels v and w. 2 being a band brake 
— by lever y having a pawl z which gears with the rack 1. 
The other ends of ropes q are attached to the releasing mechanism, 
which consists of a weight 3 which is pivotally attached to the 
bent lever 2. This lever 2 is pivotally attached to the loop or eye 
4 which engages upon hook 5 secured to the t a. en the 
boat is lowered into the sea and the weight thereof supported, the 
continued movement of the rope q will, through the medium of 
weight 3, cause the lever 2 to tip and thus release the loop or eye 4 
from the hook 5. The descent of the boat is controlled by band 
brake 2 and lever y. The mechanism is carried in any convenient 
form of frame which is securely attached to the deck of the vessel. 
The pivoted rods m are for the purpose of steadying the bar d from 
swinging from side to side when being moved overboard to the 
position shown by the dotted lines Fig. 2. (Accepted July 7, 1897). 


3228. A. C. Caines, Swansea. Apparatus for Ex- 
ti Fire in Ships, &c. [5 Figs.) February 6, 
1897.—The object of this invention is to enable water to be applied 
with ease and dispatch to any part of the interior of a ship or 
vessel, and where in many or most cases it would be impossible to 
to do so without preliminary preparation, such as shifting cargo 
or the like. The improved means enable the application of the 
water to be localised to the seat of the fire or where required, and 
this without it being necessary to take off the hatches or to de- 
scend into the hold toshift the cargo, According to this invention 
below the deck of the vessel is arranged a series of intercommuni- 
cating pipes A, Al, from which branch pipes B extend downwards 
on the interior of the sides of the vessel. All the pipes are per- 
forated, and are supplied with water by pumps C, and deliver the 
same in the form of jets or spray into the vessel. Cocks D are 
fitted, whereby the delivery of water is or may be localised to one 

















or more sets of the pipes, and consequently to any particular 
part or parts of the vessel required. Thus, for example, there 
may be provided beneath the main deck two or more parallel 
pipes A, Al extending lengthwise of the vessel and connected at 
intervals by transverse pipes E and intermediate pipes F, the 
cocks D being provided, as shown at the parts at or about where 
the series of pipes A, A! and B intersect and communicate with 
each other, the aforesaid cocks D being controlled from the deck. 
The pipes B extend downwards at the interior sides of the 
vessel to about the bilge. All the aforesaid pipes are formed with 
a series of perforations directed towards the interior of the hold, 
and are also perforated laterally on both sides. At the ends of the 
parallel lengthway pipes are transverse pipes which communicate 
with pumps C, the latter deriving their water supply from the sea, 
dock, or river, as shown at the hose pipe C1, Fig. 2, and delivering 
their discharge into the pipes aforesaid. (Accepted June 16, 1897). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17,695. N. Maievski, Ekaterinoslaw, Russia. 
Rotary Engines. [11 Figs.) August 10, 1896.—Referring to 
Figs. 1 and 2, the engine consists of a piece F containing three, 
four, or other number of cylinders in one piece with and equi- 
distant from eachother. The piece F with its cylinders and with 





the pistons working in the latter rotate in the bearings L, which 
support a hollow shaft H H! fixed to the piece F. The rotating 
system F is jointed to two rings or flywheels B by connecting-rods 
mand cranks k. The flywheels B are eccentric with respect to 








medium of the handle 7. The boat can be caused to take the posi- 


the cylinders, and rotate upon fixed annular bosses C in one piece 

























































308 


ENGINEERING. 





[Sert. 3, 1897. 








with the bearings L. In engines of large size the cylinder piece is 
carried by a hollow rotating shaft, and the flywheel in the form 
of a crosshead is carried by a solid rotating shaft. The cranks m 
connect the two rotating systems F and B in the same manner as 
before. Figs. 3 and 4 show a simplified construction of engine of 
the same type. In this case the rods m of the pistons carry at 
their ends rollers R turning freely upon their spindles n. and 
guided by a fixed annular track B placed eccentrically with re- 
spect to the cylinder-piece F. Steam is lead into the engine by 
the pipe 8 which passes into a chamber K, surrounding the dis- 
tributing valve P, by the hollow shaft H!, The distributing valve 
is mounted upon a fixed rod 0, 0! which passes through the shaft 
H, and passes out through stuffing-boxes. It is provided at one 
end with a lever t, hy which it, and consequently the valve P, can 
be turned through 180 deg., which immediately reverses the 
direction of rotation of the engine The degree also of the ex- 
pansion of the steam may be varied by changing the position of 
the valve P (the arc u and bolt w allow the lever ¢ to be fixed on 
each required position). The chamber K communicates with the 
cylinders by means of passages i, i, i, the orifices of which are 
at the proper moment shut by the valve P (which covers two of 
these orifices) or remain open. The valve P being stationary, it 
causes the cylinders each in its turn to be placed in communica- 
tion with the chamber K or with the chamber v (a hollowing in 
the valve P) by which the expanded steam passes out into the por- 
tion H of the hollow shaft which communicates with the outlet 
pipe 8'. (Accepted July 14, 1897). 


11,568. P. M. Justice, London, (Zhe Société Anonyme 
du Générateur du Temple, Paris.) Tubulous Steam Boilers. 
(3 Figs.) May 10, 1897.—This invention consists in the arrange- 
ment and construction of what may be termed a one-sided boiler 
having a single lower water drum or collector (instead of two or a 
greater number) which serves to reduce its size considerably and 
facilitate its installation under conditions where space is an object. 
The figures illustrate a boiler and a modification of same, both 
adapted for burning liquid fuel. The boiler illustrated in Fig. 1 
consists of a drum A or reservoir for steam and water which may 
be connected to a large water drum or collector B by a single 
return tube D outside of the furnace. The drums A and B are 
connected inside by water evaporating tubes E passing across the 
combustion chamber C. The fore part of the furnace is shown at 

The combustion chamber is comprised between the lower col- 




















lector B, the refractory hearth c, the vault of tubes E, and the part 
a 6 forming the wall of the firebox and composed of a thickness of 
firebrick slabs, a sheet of asbestos cloth, or the like, an outer 
sheet metal casing, and a screen G, which is suitably supported 
away from the wall of the firebox so that an air circulation is 
obtained between the two. The course of the products of com- 
bustion is indicated by the arrows, from which it will be seen that 
they may pass along the length of the furnace and return through 
the group of tubes E tothe chimney. The firebox wall @ b can 
be replaced by a close wall of tubes as shown in Fig. 2 connecting 
the drum A with a small water drum d parallel with the lower 
collector B and placed a little higher than the latter. The drum 
D may also be connected to the drum A bya return tube d!, By re- 
placing the hearth c by a grate the same type of furnace can be 
arranged to burn solidfuel. (Accepted June 16, 1897). 


VEHICLES. 


12,688. E. J. Pennington, London. Seis Propelled 
Vehicles. [4 Figs.) June 9, 1896.—This invention relates to 
the provision of a shield or wind guard on self-propelled vehicles 
for the purpose of dividing the air as the vehicle passes through 
it, and thus facilitating the progress of the vehicle ; also to the 
utilisation of the shield for the air currents for various purposes. 
The currents of air caused or diverted by the shield are utilised 
for the purpose of cooling the motor engine, and the water em- 
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ployed for cooling the engine. A represents the wind guard or 
shield, which may be composed of or provided with a number of 
pipes or other receptacles, or a large portion of it may consist of 
two plates connected at the edges so as to leave space between for 


be controlled by the cocks C! and D!, which may be connected 
together and controlled by the driver in any convenient manner. 
B indicates one or more stays by which the shield is supported. 
The shield is shown elevated above the front wheels of the vehicle. 
E are the cylinders of the oil engine, and F the main priming 
tubes of the vehicle. G are the tubes opening to the front of the 
shield A at Al, and having enlarged mouths if desired, as shown, 
and terminating at their other ends so as to deliver the air forced 
through them by the movement of the vehicle in such a manner 
as to tend to cool the cylinders. It may impinge directly upon 
the cylinders, or they may be inclosed by a suitable casing into 
which the air may be delivered. A throttle valve or other means 
may be employed for regulating the passage of the air through 
the pipes G if required. The shield A may be made adjustable, 
or be provided with adjustable wings for the purpose of increasing 
the area or the angle of the shield. If desired the shield may be 
so shaped or arranged as to collect the air and deliver it into the 
pipes G for the purpose of increasing the efficiency of the air 
cooling of the cylinders. The wind guard or shield A may serve 
also the useful purpose of shielding the occupant of the vehicle 
from the draught. (Accepted July 14, 1897). 


1827. W. E. Heys, Manchester. (J.J. Heilmann, Paris.) 








arrangement shown in Fig. 1, the generating dynamo G on the 
vehicle is directly driven by a high-speed petroleum engine P. A 
tank e may be provided for containing water to be used for cooling 
the cylinders of the engine. The current from the dynamo G, on 
its way to the electromotor M, traverses a rheostat 7, the resis- 
tances in which are controlled through the intermediary of the 
handwheel V placed under the hands of the conductor. This 
electromotor is wound in series, and drives the balance gear T 
which allows the wheels torun in different directions. The motor 
is suspended at K upon the axle a and by the springsS. A switch 
controlled by the lever C permits the current in the motor arma- 
ture to be reversed, and consequently also the direction of travel. 
H is the vehicle steering handle, h the petroleum tank, _ a 
pump for circulating the water around the engine cylinders. The 
dynamo may be excited either in derivation or in series. But the 























a thin sheet of water ; the water is applied at one part and removed 
from another part as far as possible away from the inlet. C repre- 
sent the supply pipes, and D the return pipes, both of which may 





field magnets of the dynamo may be excited by a separate dynamo 
which may be driven by the engine P or by a separate engine. 
Fig. 2 represents a modification of the arrangement and construc- 
tion in which the dynamo G is driven by a balanced petroleum 
engine P. The vehicle wheels are driven by an electromotor 
through the intermediary of the balance gear, but without inter- 
mediate gearing, the motor armature rotating at the same speed 
as the axle. The electromotor is mounted upon the vehicle, and 
its armature is fixed upon the hollow spindle d, which rotates in 
bearings fixed to the motor field magnets. The axle traverses 
this hollow spindle, sufficient room being allowed for the play of 
the axle arising from the flexure of the vehicle springs. The arma- 
ture drives the balance gearing through tension springs. Ina 
further modification there is a separate electromotor for each of 
the two vehicle wheels on one axle. Here the wheels are mounted 
upon the hollow motor spindles, which arrangement permits the 
wheels to move independently, as in turning corners. (Accepted 
July 14, 1897). 


15,501. S.C. Davidson, Belfast. Apparatus for 
Governing Impuise Turbines. [12 Figs.) July 13, 1896. 
—These improvements, which refer to the governing of impulse 
turbines in which more than one jet nozzle is employed for direct- 
ing the motive fluid into the buekets thereof, have for object to 
maintain the initial pressure and force of the motive fluid em- 
ployed for driving the turbine in full operation through such of 
the jet nozzles as are in active work, and to regulate the volume 
of motive fluid operating on the turbine, by cutting it off from or 
admitting it to the jet nozzles one by one, so as to drive the tur- 
bine at approximately any required speed, under varying loads. 
A is the turbine wheel inclosed in the casing B with a discharge 
outlet C ; and D D are jet nozzles attached to the inner side of one 
face of the casing B with their inlet ends and opening immediately 
over and communicating with the orifices of ports E. F is an 
annular duct from which the ports E lead ; this duct F communi- 
cates with the motive fluid supply pipe G by the branch duct F!, 
lis a flat ring or valve annulus, and H H are elevated surfaces. 
and H! H! the cutting off edges of the said flat ring or valve 
annulus. These elevated surfaces rest upon the bottom surface 
of the duct F and are kept in position by having springs J 
attached to the back surface of the valve annulus I and bearing 
against the inner side of the cover K. On part of the outer cir- 
cumference of the annulus valve or ring I, teeth L are formed 
which gear with a pinion M mounted on a spindle N passing 
through the cover K and carried by the bracket bearing O. On 
the outer end of the spindle N another toothed pinion P is fixed, 
gearing into a rack Q, supported in guides attached to the stan- 
dard of the centrifugal governor R, the rack Q being operated 
by the raising or lowering of the sleeve S of the governor R. T isthe 
turbine shaft on which the turbine wheel A is fixed and mounted, 
and on one end of which a small pinion U is attached, gearing into 


Electric Motor Cars. (6 Figs.) January 23, 1897.—In the | 


A and causes it to revolve, the motion transmitted to the pulley y 
through the shaft T, pinion U, spurwheel V, and the second shaft 
W. A belt connecting the pulley Y with the pulley Z of the 
governor R transmits the motion thereto, the governing balls flying 
further out or falling inwards as the speed of the turbine is in- 
creased or diminishg¢d, which raises or lowers the sleeve S and 
correspondingly operates the rack Q and pinion P, transmitting 
the rotary to-and-fro movement, as the case may be, of the pinion 
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P, through the spindle N and pinion M to the valve annulus I. 
This movement brings one valve face after another over or off the 
inlet orifices to the nozzles, whereby the supply of motive fluid is 
shut off or opened to the nozzles one by one, and its volume 
thereby regulated so as to maintain in the turbine an approxi- 
mately equal speed of rotation under varying loads, provided the 
maximum load is not in excess of the power for which the turbine 
is designed. (Accepted July 14, 1897). e 











UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Docks 1In New Zeatanp.—The Calliope Dock at Auck- 
land is now chiefly used as a swimming bath. It has been 
offered to the Admiralty for nothing, Aeron its mainten- 
ance is too great a tax.. At Lyttelton there is another 
large dock, while various minor docks are available. 
Wellington now proposes to rival Auckland and Lyttelton 
by the construction of a third at dock. Wellington 
is blessed by nature with a fine harbour, and its wharves 
and facilities for loading and unloading vessels are the 
finest in Australasia. 





Burrer-Stop Co.uision.—In reporting on a buffer-stop 
collision which occurred at Lowestoft Station (Great 
Eastern ag iy on May 13, Colonel Addison calls at- 
tention to the different interpretation put upon the 
Clearing House rule as to the braking of trains entering 
terminal stations by different companies. Some interpret 
it as excluding the use of a continuous brake altogether 
except in emergencies, while others use this brake to 
bring the speed of the train when entering the bay down 
to hand - brake speed, and this latter interpretation is 
apparently that made by the Great Eastern Railway 
Company. Colonel Addison, in common with the other 
inspecting officer, states that hand-brake s' can never 
be defined and will never be adhered to unless drivers are 
obliged to rely upon their hand-brakes when entering 
terminal stations, and he also considers that where the 
continuous brake is thus used there is a tendency to make 
the guards careless in the way in which they “‘ watch the 
speed of the train,” or ‘assist the engine-drivers by the 
use of the hand-brake. The collision was slight but the 
buffer stops were demolished, and the then leading end of 
the leading engine (there were two on the train) mounted 
up the débris on to the platform. There were not many 
passengers in the train, and only two or three complained 





the spurwheel V fixed and mounted on the second shaft W upon 
which shaft a driving pulley X is fixed, and also the small pulley Y 
from which the governor pulley Zis driven by means ofa belt, or | 
sprocket wheels and chain. The action is as follows: The motive | 
fluid first enters the turbiae by the pipe G and passes through | 
the branch ducts F! to the annularduct F, and from there through | 
the openings or ports Eto the nozzles B, from which it issues in 
the form of jets which play into the buckets of the turbine wheel 


at all. There is a great deal—‘‘ more than the usual 
amount” as the report puts it—of doubt as to the exact 
cause of the accident and the amount of responsibility 
resting upon each of the two drivers, but Colonel Addison 
thinks one conclusion may certainly be drawn, viz., that 
the a of two engines on a train is a practice to be 
avoided. 
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YARROW BOILER 





















































STRAIGHT TUBES.—The distinctive feature of this boiler is its 
timpucity, owing to the adoption of straight tubes, these, after lengthened 
experience in practical working, having been found to be thoroughly 
reliable. The advantage of straight tubes is evident. They can be 
cleaned and examined internally and externally with facility, which is 
essential in every boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure necessary with this form of 
boiler is exceptionally low, and consequently but small power is required to 
drive the fans. As evidence of this fact, on the official trial of the Torpedo 
Boat Destroyer “Sokol” (built for the Russian Government in 1895) a speed 
of 29.7 knots was obtained, during three hours, carrying a load of 30 tons, 
the mean air-pressure being 13 in. On the official trial of the First-class 
Torpedo Boat “ Viper ” (built for the Austrian Government in 1896) a 
speed of 26.6 knots was obtained, during three hours, carrying a load of 
26 tons, the mean air-pressure being { of an inch. These low air pressures 
are due to the large area of the air passages, but where economy of fuel is 
no object, the air pressure may be increased without injury to the boiler, 
even till the fuel is lifted off the bars. 


RETUBING.—Oomplete retubing of any boiler can be readily carried 
out without shifting its position, and any defective tube can be removed 
and replaced with rapidity. If desired, manholes on the top of the steam 
chest can be fitted with a view to facilitate the removal of any independent 
tube, but Messrs. Yarrow do not deem such a fitting desirable as the 
advantage gained does not, in their opinion, compensate for the weakening 
of the steam chest and the risk of leakage. 


ARRANGEMENT OF FORCED DRAFT.—The air on its way to 
the fire passes through non-return hinged doors at the sides and then completely 
round the boiler casing, thereby keeping the compartment and coal bunkers 
cool. This arrangement offers greater safety as compared with hinged 








WATER-TUBE. BOILERS. 





dampers placed below the fire bars, where they are liable to get distorted 
through heat, or rendered inoperative by cinders preventing their closing. fF"! 


SPARE TUBES.—The tubes being straight throughout, the number 
of spare ones can be greatly reduced, as compared with what is required 
for boilers having tubes bent in various forms. 


COST OF CONSTRUCTION considerably less than that of any 


other water-tube boiler yet brought out, owing to its simplicity. 


OUTSIDE DOWN PIPES.—As outside down pipes are considered 
advantageous by some engineers, Messrs. Yarrow & Co., Ltd., are prepared 


to fit them if so desired. 
USE OF SALT WATER.—Boilers, to be suitable for lengthened 


service at sea, must be capable of being worked with salt water, which may 
at any time be unavoidable through a leaky condenser. Experience has 
proved that the Yarrow boiler perfectly conforms to this requirement if a 
greater capacity of steam space is provided than would be necessary under 
normal conditions. Scale collecting on the heating surfaces by the lengthened 
use of sea water, can be more readily removed in this type of boiler than in 
return-tube boilers and with very much greater facility than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL.—Exhaustive experiments and long trials under 
working conditions prove beyond doubt that this boiler is second to none in 
economy of fuel, whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the water chambers 
are frequently riveted up so as to avoid the joint at the bottom tubeplate. 
In this case a manhole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 





Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this 
type for vessels of the largest size, or for land purposes where the space is limited, or 
the cost of transport heavy. 





CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTACES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO., Ltd., Poplar, LONDON, 


TO WHOM APPLY FOR LICENSE TO CONSTRUCT. 





INW'O'T"E:.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers 


in every part of the World to construct Boilers of this type. 
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THE RIVER VOLGA, 

Ynsidered as the Great Water Highway of Russia. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 249.) 

VI.—Section from Czaritsin (or the commence- 
ment of the River Akhtouba) to the Caspian Sea. 
There is not a single tributary worth mentioning in 
this section, the largest being the Sarpa, a little 
below Czaritsin, which dries up in summer. The 
distance is 395 miles, with a fall of 643 ft. in summer. 
The character of the River Akhtouba, which 
branches off on the left bank, nearly opposite 
Czaritsin, has already been described. It is some- 
times supposed that in former times this was the 
main branch of the Volga, because old anchors are 
at times found embedded in its sandy bottom ; but 


—from 1525 ft. at Sarepta to 7840 ft. at places 
lower down. 

The banks of the river are soft, consisting chiefly 
of clay and sand, and only in one place are they 
stony, about 74 miles below Czaritsin. They are, 
therefore, continually being washed away, and the 
channel is, consequently, continually changing. 
The left bank, opposite Czaritsin, is thus being 
washed away, and the sand is being deposited in 
the form of sandbanks, which continually alter the 
channel. The approach to the town for steamers 
and barges is spoiled here much in the same way as 
at Saratof ; whilst the stream has attained a width 
of 1% miles. 

The right bank is hilly and wooded at Czaritsin, 
the hills being about 280 ft. high. The hills then 
leave the river, as already stated, diminishing in 
height. High ground returns to the Volga about 
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this is very doubtful. The upper part of this branch 
is used for navigation during high water only, but 
m summer it dries up in some places. From about 
130 miles below Czaritsin, however, there is a con- 
tinuous current in it, even at low water, when the 
depth in still places is as much as 70 ft. 

_ The rise of water in spring above summer level 
is 375 ft. at Czaritsin, 284 ft. at Evotaevsk, 13} ft. 
at Astrakhan, and 10 ft. at the island of Bastia at 
the mouth of the Bakhtemir branch. 

The navigation lasts about 220 days at Czaritsin 
and 270 days at Astrakhan, where it opens between 
March 9and 31, and closes between November 24 
and January 4. 

_ The valley of the river is about 20 miles wide at 
Sarepta, about 16 miles below Czaritsin ; it then 
varies inuch in width, narrowing to six miles in one 
place, and, finally, widening out to 34 miles at the 
commencement of the delta, 270 miles below 
Czaritsin. 
branches, and only seldom is confined in one, and 
that only at low water. A moderate rise of water 
suffices to fill the various branches. One channel 
only is considered the navigable one. At low 
water the width of the stream varies very much 


a) ° . 
The river, generally, flows in several | 


16 miles below Czaritsin—just below Sarepta— 
where it is 90 ft. to 100 ft. high. It then continues 
as a high bank or bluff at the same elevation for 
about 58 miles, and then gradually falls to a height 
of 70 ft. at 130 miles below Czaritsin, and to 50 ft. 
at 250 miles below Czaritsin. Beyond that both 
banks consist mainly of sandhills connected by low 
ground, almost all sand. 

Below Sarepta no more trees are to be seen on 
either bank, except occasionally isolated ones, and 
the river flows between steppes, inhabited by 
nomadic Kalmucks on the right bank and by 
Kirgese on the left bank. : 

In 1870 a salt industry was started in connection 
with the salt lake Boskountchak, a few miles from 
the left bank, whence the salt is conveyed by a rail- 
|way to the Vladimirovka wharf, about 114 miles 
| below Czaritsin. Ten years ago the quantity of salt 
| procured exceeded 160,000 tons per annum. 

The delta of the Volga begins 40 miles above 
| Astrakhan, or 270 miles below Czaritsin, and ex- 
tends over an area of 5300 square miles. 

| Here a station of observation was formed at 
| Petropavlofka, where the greatest flow measured in 
1889 was on June 23, 942,500 cubic feet = 26,180 











tons per second, with a surface velocity of nearly 
7 ft. per second = 4}? miles per hour, and the 
smallest flow in the same year was on August 22— 
161,500 cubic feet = 4480 tons per second, with a 
surface velocity of 1.7 ft. per second = 1} miles 
per hour. But in 1890 the flow was much less, 
viz., greatest on June 20—517,000 cubic feet = 
14,360 tons per second, with a surface velocity of 
5} ft. per second, or over 34 miles per hour; and 
smallest on October 9—71,000 cubic feet = 1970 
tons per second, with a surface velocity of 0.86 ft. 
per second — 0.6 mile per hour. Here the Boozan 
branch leaves the main stream on the left side, and 
empties itself into the sea by seven smaller branches. 
The River Akhtouba joins the Boozan. Less than 
3 miles above Astrakhan the Balda leaves the main 
stream on the left side, and runs in a south-easterly 
direction, separating into three branches before 
reaching the sea. 

At Astrakhan the Koutoum branches off on 
the left side. This branch runs dry in summer, 
except when there is a strong south-east wind. 
Two miles below Astrakhan, the Czarev branches 
off on the left; 4 miles further the Tizan and 
a little further the Chagan (also on the left) 
branch off, the latter joining the Tizan and form- 
ing together the Kamysiak, which is a branch with a 
navigable channel to the sea, 27 miles shorter 
than the channel actually in use, namely, the 
Bakhtemir branch. It has a good depth and 
is fairly straight, but unfortunately its mouth is 
obstructed by a troublesome bar. It was proposed 
50 years ago to form this into the main channel, 
and after much delay and consideration attempts 
were at last commenced in 1858 to dredge away the 
obstacle. But it was found impracticable to main- 
tain a suflicient depth of water on the bar, and after 
having expended 1,622,750 roubles on the attempt, 
the Government at last finally gave it up in 1869 
in favour of the present channel. The Kamysiak 
divides into five smaller branches. Fourteen other 
principal branches of the main stream are enume- 
rated. Each branch before reaching the sea splits 
up into several smaller ones, some of these again 
joining together. Thus the Volga here presents a 
perfect labyrinth of branches, the exact number of 
which is not known, but is estimated at about 200. 

The Bakhtemir branch, which is the principal 
navigable channel, branches off on the right, about 
13 miles below Astrakhan. It sends off innumer- 
able branches on the right in a south-west direc- 
tion, which cut up the shore into a continuous 
string of islets extending 80 miles along the coast 
to the mouth of the River Kouma. 

In the lower part of the Bakhtemir the islands 
consist of clay and sand, or else clay containing 
shells, the outline of which does not appear to have 
been injured by disintegration or detrition. A map 
of the mouths of the Volga is given in Fig. 2 annexed. 

The Bakhtemir conveys more than one-third of 
the whole discharge of the Volga to the Caspian. 
There are no obstructions to navigation in the 
Bakhtemir branch itself, but as it approaches the 
sea it splits into several branches, forming islands, 
and here shallows occur. 

The normal depth of water of 8 ft. is maintained 
in this channel by dredging ; but when vessels have 
reached the mouth of the river—or the sea—at 85 
miles from Astrakhan, their troubles are not over. 
They have still to go 18 miles to the station in what 
is called the 9-ft. roads, 7.e., roads with a normal 
depth of 9 ft., where the transhipment of goods and 
passengers takes place between river and sea-going 
steamers. The Caucasus and the Mercury Com- 
pany, who are the principal navigators of the Cas- 
pian, have established their station here, and all 
others have followed suit. But the station consists 
simply of a number of vessels moored or at anchor 
in an open roadstead away froin land, without any 
shelter whatever, and all the labourers and others 
engaged in the transhipment—amounting at times 
to 10,000 men—have to be accommodated afloat. 
This constitutes a great drawback to the shipping 
business, but, so far, no means have been found of 
remedying the evil. The custom-house station is 
on an island—Biriuchi Kossa—not far off. 

The depth of water is chiefly affected by the 
wind. The 8.E. sea wind drives up the water and 
increases the depth, and the N.W. land wind has 
the reverse effect. The effect of these winds, when 
very strong, is felt as far up the river as Enotaévsk 
—180 miles from the sea. They affect the depth 
of water on the shallows at the mouth of the Volga 
so as to make it range from a minimum of 5 ft. to 
a maximum of 14 ft. (or from 3 ft. below to 6 ft. 
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above normal depth). But it must be borne in 
mind that the effect of the wind on the depth of 
water diminishes as its duration extends. The 
land wind having lowered the water level, the cur- 
rent increases, causing a scour which gradually 
deepens the channel again. On the other hand, as 
the sea wind slackens the current, a greater deposit 
takes place, and thus reduces the increased depth 
of water. The result of this sort of action is that 
if the prevailing winds in any year have been 
N.W., the depth of water on the shallows is greater 
than normal in the following year, and if the pre- 
vailing winds have been S8.E. the depth in the next 
year will be less than normal—a result which has 
been clearly observed. 

The greatest fall of water occurs in the 9-ft. roads, 
near the place where transhipment is effected ; 
here it sometimes falls as much as 5 ft. below 
the normal depth of 9 ft. 

On the whole, the navigation in this part of the 
river is more affected by storms and high winds 
than by shallows, and, except when there is a strong 
N.W. land wind, vessels drawing from 4 ft. 8 in. 
to5 ft. 10 in. of water can pass even at the lowest 
water. 

In this section there are altogether 54 places 
where the channel changes from one side to the 
other, and at 27 of these places regular shallows are 
formed. 

It is considered that the delta is advancing very 
much into the sea, and some have put the advance 
at as much as 1270 ft. per annum ; but there are 
no reliable observations on this point, and the 
ofticials most competent to form an opinion con- 
sider that the advance must be very much less 
than this. 

The quantity of deposit carried down to the sea 
has also not been properly observed ; but accord- 
ing to some observations it is estimated that 35 
million cubic feet of solid matter are carried down 
in 50 days during flood time. 

It may here be mentioned that the navigable 
part of the river is only crossed by two bridges, 
namely, one at Ribinsk, with a headway of 70 ft. 
under it; second, the Alexander Bridge, on the 
line to Samara, with a headway of 85 ft. to 90 ft. 
under it at low water. 

There is also one railway train ferry at Saratof 
to carry the trains on the railway to Ouralsk across 
the Volga. In winter an ice-breaking steamer is 
used to clear away the ice for the ferryboat. 


(To be continued.) 


LITERATURE. 
Electric Movement in Air and Water, 
Inferences. By Lord Armstrone, 
Smith, Elder, and Co. [30s. net. ] 
Many of our readers will remember that a few 
years ago Lord Armstrong gave a demonstration, at 
a conversazione of the Royal Society, of the two- 
fold character of the electric current. This was a 
modification of an experiment made very many 
years before by aid of his large electric machine. 
In that experiment he took two wine-glasses filled 
to the brim with chemically pure water, and con- 
nected them by a cotton thread coiled up in one 
glass, and having its shorter end dipping into the 
other. The two glasses were joined up to the 
machine, the one containing the coil of thread by 
the negative wire, and the other by a positive con- 
nection, On putting the machine into full action, 
the coiled thread was rapidly drawn out of the 
negative vessel and deposited in the positive one, 
leaving for a few moments a rope of water about 
0.3 in. in length suspended between the lips of the 
two vessels. This experiment required the full 
power of the machine in open air, and could not be 
repeated with the machine in London. For many 
years Lord Armstrong was too busily employed in 
other ways to follow the matter up, but when he 
attained greater leisure he returned to it, and 
repeated the experiment by aid of an induction 
coil with similar, although not identical, results. 
In its moditied form the apparatus comprises a 
glass flask partly immersed in a beaker of water. 
In the bottom of the flask there is a hole, and the 
glass is here drawn out into a tapering nozzle ter- 
minating in a short parallel passage about 0.05 in. 
in diameter. Through this a loosely twisted cotton 
string is drawn, part being in the beaker and part 
in the flask, the water standing at the same level in 
both vessels. When the water in the flask is con- 
nected to the positive terminal of a powerful in- 
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duction coil, and that in the beaker to the nega- 
tive terminal, the cotton travels upwards, and the 
water downwards creating a head against its motion. 
If the connections be reversed the motions are 
respectively in the opposite directions. If the flask 
be tightly corked the currents still take place, but 
without any change of level, the inference being 
that the positive water issuing from the orifice turns 
back and returns with the cotton. 

It is to explain these phenomena, and many others 
of an analogous character, that Lord Armstrong has 
published the work now before us. The travel of 
the cotton, of course, is not an essential of the 
experiment, except to show that there is a central 
current flowing in the opposite direction to the 
outer current. The whole apparatus forms a Leyden 
jar with a leak in it, and through that leak the 
positively-charged water flows to reach the negative 
water outside, and the negatively-charged water 
flows to reach the inside. In relation to the 
existence of the two currents in the same orifice, 
Lord Armstrong says, ‘‘ Now, since it can be proved 
that positive electricity acts divergently, and while 
negative acts convergently, it is natural that the 
negative should draw to the interior of the string 
and the positive to the exterior, and so avoid inter- 
ference.” Many experiments are referred to later 
to show the divergent and convergent tendencies of 
the two charges. 

Lord Armstrong finds a clue to the action of the 
water in the phenomena of a smoke ring. In such 
a ring there is a downward motion all over the 
(say) outer surface, and an upward motion on the 
inner surface. He says, ‘‘It is easy to see that 
an action of this kind operating in the dividing 
channel between the two vessels would tend to 
give upward movement to the cotton in the centre 
and a downward movement to the water on the out- 
side. Upon this principle the cotton experiment in 
all its phases can be explained.” He afterwards pro- 
ceeds to describe a large number of experiments 
made, first by means of an induction coil, and after- 
wards by a Wimshurst machine of 16 plates. The 
effects are illustrated by means of a series of very fine 
and beautiful plates, exceeding well printed by a pho- 
tographic process, and doing great credit to all con- 
nected with their production. The earlier plates 
represent the effect of a brush discharge, or a spark, 
over a glass plate covered with dust particles. The 
remainder show the result of an electric discharge 
over a photographic dry plate in a dark-room. The 
experiments were made in many different ways 
with a single electrode, with double electrodes on 
the same side of the plate, with two plates inter- 
posed between two electrodes, with a series of step- 
ping stones of tinfoil between two electrodes, and 
soon. There is wonderful diversity in the figures 
obtained, but they all show the double current—the 
expansive outflow from the positive pole, and the 
contracting inflow to the negative pole. 

In concluding, Lord Armstrong says : 

The salient impression which all this leaves on my 
mind is that electricity is identical with the inherent 
motion of molecules. There can be no such thing as 
motionless electricity. The term ‘ statical ” only implies 
bondage and absence of current. The quantity of elec- 
trical motion in molecules may be enormous. Faraday 
has said that there is probably as much electricity in a 
single drop of water as would produce a thunderstorm, if 
free. I see no reason to dispute it, provided we acknow- 
ledge all states and conditions of electricity as modes of 
motion. It may well be doubted whether molecules them- 
selves are anything more than specialised motions. We 
only recognise them by their forces, and we know 
of nothing else to represent their substance and their 
inertia. Lord Kelvin has shown convincingly that rigidity 
and elasticity, which carry with them the ideas of solidity 
and inertia, together with oscillation in all its forms, can 
be represented by motion. No man can speak with 
higher authority on this subject than he can, and he has 
said, ‘‘It is scarcely possible to help anticipating the 
arrival of a complete’ theory of matter in ah all its 
sroperties will be seen to be merely attributes of motion.” 
3ut, motion of what? At present we assume the 
existence of ether to supply the supposed need of a 
subject, and also to fill up gaps in continuity. But 
is it easier to conceive a continuity of ether than a 
continuity of interacting motions? I confess my in- 
ability to judge, but we are more familiar with motion 
than with ether, and we do not seem to gain much by 
postulating two inscrutables instead of one. The elimi- 
nation of motion would, in one case, mean the exhaustion 
of the universe; while in the other there would only 
remain an impalpable medium, which in the absence of 
motion would be scarcely distinguishable from empty 
space. Endow space with the attributes assigned to 
ether, and the difference vanishes. Motion would then 
stand forth as the ‘“‘absolute” of matter. But much the 
same may be said of it, even if the independent existence 
of ether be conceded. 

It will be seen that these experiments lead Lord 





Armstrong far past the bounds of ascertained know- 
ledge into a field of speculation in which it is difi- 
cult to follow him. The general bend of scientific 
thought is doubtless towards the acceptance of the 
vortex motion of atoms, and this volume is full of 
suggestions which may eventually find a place in 
the general chain of evidence. In any case it is 
worthy of respectful consideration as the work of a 
man who has laboured in many fields, and has left the 
mark of his originality on everything that he has 
touched. In conclusion we may add that the book 
is printed in large type, heavily leaded, on one 
side of the paper only, evidently without any re- 
gard to cost. Apart from the illustrations, how- 
ever, which are splendidly executed, the result falls 
somewhat below what might have been expected, 
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STEREOSCOPIC REPRESENTATION OF 
THE MOTION OF A TOP. 

‘*To those who study the progress of exact 
science, the common spinning top is a symbol of 
the labours and perplexities of men who have suc- 
cessfully threaded the mazes of the planetary 
motion. The mathematicians of the last century, 
searching through nature for problems worthy of 
their analysis, found in this toy of their youth 
ample occupation for their highest mathematical 
powers.” These are the words employed by Max- 
well at the beginning of his article ‘‘On a Dyna- 
mical Top.” (Collected Works, I., page 249.) 

In EnGInEERING, July 17, 1896, page 93, two 
stereoscopic diagrams were given of the curves de- 
scribed by a point on the axis of a top in the 
special cases of six-fold and three-fold symmetry, 
and the accompanying article explained that the 
solution of the dynamical equations can be accom- 
plished only by the use of Elliptic Integrals of the 
most complicated kind. (For a few remarks about 
Elliptic Integrals, see ENGrNngERING of February 
19 last, page 229.) In the cases given the method 
adopted was by a special choice of the constants to 
solve the general integral so as to obtain purely 
algebraical results, the dynamical conditions of pro- 
jection being then determined accordingly. The 
inverse problem, from the dynamical conditions of 
projection, to solve the elliptic integral in all 
its generality, opens up a more complicated ques- 
tion. The theory of the top in general was con- 
sidered so important by Professor Klein, of Got- 
tingen, that he chose it as the subject of his lee- 
tures at the Princeton University Centenary Cele- 
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bration, held last year, the publication of which is | 
eagerly awaited by the mathematical world. Professor | 
Klein afterwards delivered a short address on the 
following special case of the same subject before | 
the American Mathematical Society in New York, | 
published in the Bulletin of the Society, January, | 
1897. When atop is spinning upright, asleep, and | 
a sudden tap is given to it, the axis describes a | 
series of curves called rosettes by him from their | 
appearance, each of the curves passing through 
what may be called the upper pole of the sphere. | 
This motion is beautifully illustrated by the Max- 
well colour top referred to at the head of this 
article, an instrument which any one interested in | 
the experimental side of gyroscopic motion should | 
possess. A gyroscopic pendulum, that is, a pendu- | 
lum hanging vertically by a universal joint, the bob | 
being a flywheel or gyroscope in rapid rotation 
about the axis, describes a similar set of rosette | 
curves when a sudden impulse is given to it. These | 
curves differ from the others by all passing through | 
the lower pole of the sphere. Such experiments | 
have been made by Mr. Ernest Merritt, who has | 
published photographic traces of the curves in the 
Physical Review (American), January and February, 
1897. 

The stereoscopic diagram we now give represents 
specimens of both classes of these curves. The 





simplest possible parameter, viz., that obtained by 
bisecting the periods, and to examine the influence 
of the secular term upon the apsidal angle. To 
secure a closed curve, the apsidal angle must be an 
aliquot part of the circumference, and this was 
effected by interpolation in Legendre’s Tables of 
Elliptic Functions. 

The general dynamical equation for the motion of 
a top is: 


G—-Crz 


v -[ — aoe (A Wah) ——— og 
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where 


y = azimuth. 

cos inclination of the axis to the upward vertical, 
oscillating between <. and 23. 

G = constant angular momentum about the vertical. 

Cr= axis of 


” ” ” 


” 
the top. : 4 
A = moment of inertia about an axis through the 
point of the top perpendicular to the axis of 


figure. 
W = weight of the top. / 
h = distance of the centre of gravity from the point. 


In the special case of the upper rosette curves, 
G=Cr, 





Using the Tables, it was found by successive 
trials that 


v wT 


or] 


when 

k = 0.77384 = sin 50 deg. 42 min. 
the modular angle. The lower limit of the curve is 
given by 

23 = cos 82 deg. 40 min., 

and the intermediate points or nodes where the 
branches of the curve cross each other were then 
calculated. 


In the lower rosette curves, G = — C7, 
Lz 
G = ‘ 
Y=V(AWg wf ans 7 {2 (2 — m1) (c — 2) (2 - 23) } 
and z,= — 1. With the same parameter as before 
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1 ~in{ (z — 4) ( - 2) } 
==> COS ad. PETA Se ’ 
1l-3z 
and with 








337! 











upper curve has an apsidal angle of 144 deg., with 
a tenfold rosette, and closes in on itself after three 
revolutions in azimuth; the lower curve has an 
apsidal angle of 72 deg., similarly with a tenfold 
rosette, and closes in on itself after one revolu- 
tion in azimuth. If the two curves were drawn 
complete from the point of view chosen (the 
zenith), the parts in the neighbourhood of the upper 
and lower poles would overlap and obscure each 
other, and for this reason the polar part of the 
upper curve has been omitted, giving the appear- 
ance of a hole cut in a transparent spherical 
shell which rests on a tesselated pavement. The 
point of the top is supposed to be fixed at the 
centre of the sphere. It is easy to follow the lower 
rosette through a complete course of its convolu- 
tions, but the upper curve is not so easily traced, 
because it crosses the circle of maximum angular 
diameter, the bounding circle of the diagram, and 
makes its way indistinguishably for some distance 
beyond that. 

In our previous article, quoted above, it was 
explained that by making the general integral 
become pseudo-elliptic, the resulting expression for 
the azimuth contained two terms, one of which, the 
secular term, was made to vanish, giving an alge- 
braical expression for the curve. The nature of 
the figure in those cases was therefore due solely 
to the parameter of the elliptic integral of the third 
kind as a fraction of the period. But in the rosette 
curves it is impossible to get rid of the secular term, 
an integral of the first kind, so that the curves are 
now not merely algebraical like the previous ones, 
and a very slight change in the secular term com- 
pletely alters the appearance of the curves, while 
the influence of the other term involving the para- 
meter is comparatively unimportant. In the pre- 
Sent cases, it is therefore sufficient to take the 
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and 

2g = bi 
Choosing a parameter obtained by bisecting the 
periods, the theory of pseudo-elliptic integrals shows 
that we can put 


G = 2+ 2¢ we t* oe 
J(AWgh) f(e+2ey ~ ¢ * ™ 1+2e 
and now we find 
y-pt= 1 gin! J") V2 (z — 23) 
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where the secular term 
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this reduces to Legendre’s standard form 
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The apsidal angle V is obtained by putting 
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& = 2, sin? P + 23 Cos? g, 
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v=2[ 0-9) K +1]. 
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Again by trials, it was found that 
v= 2 


= 
5 


when 
k = 0.42893 = sin 25 deg. 24 min., 
the upper limit of the curve is given by 
2g = cos 98 deg. 10 min., 
and the intermediate points were then calculated. 

We have omitted the mathematical reasoning 
which underlies these pseudo-elliptic integrations, 
but, as we said before, any one with an elementary 
knowledge of the calculus would find it an inte- 
resting exercise to verify the results by difteren- 
tiating them. 

The mathematics of the subject are due to Pro- 
fessor A. G. Greenhill, F.R.S., ‘‘ Applications of 
Elliptic Functions,” page 243, and Proc. Lond. 
Math. Soc., xxvi., xxvii., 1895, 1896. 

The perspective drawings have been made by 
Mr. T. I. Dewar. 

In an article of purely scientific interest appear- 
ing in a technical journal, one naturally expects 
something to be said of the practical applications of 
the theory. The present investigation may be made 
useful in showing us what is the exact state of 
motion of a body spinning upright in the penulti- 
mate case bordering on steady motion. With every 
care in adjustment, it is impossible to secure abso- 
lutely perfect steadiness in high-speed machinery, 
such as the revolving bowl of a cream separator 
making 6000 revolutions per minute, or Sir David 
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Salomons’s revolving mirror making 48,000 revolu- 
tions per minute. 

Associated with the upper rosette curve is an 
intermediate path having the same apsidal angle, 
and oscillating between the latitudes 33 deg. 
12 min. N. and 7 deg. 20 min. S., but not shown 
in the diagram, to avoid confusion with the other 
curves. In Professor Klein’s opinion an inter- 
mediate curve of this nature, but oscillating within 
very narrow limits, might prove useful in determin- 
ing the penultimate forms of the precession and 
nutation curves of the earth’s axis, and might show 
whether or not the rather crude approximation at 
present employed by astronomers can be justified. 

General Drayson, it is well known, holds strong 
opinions on this question, and exact calculation 
might dispose of the difference—which, however, 
only amounts to the fraction of a second of are— 
existing between him and the astronomical world. 





THE BRITISH ASSOCIATION. 
ToRONTO. 
(Continued from page 298.) 

SEVERAL American Societies have chosen Toronto 
this year for the place of their annual meeting. 
The idea is thoroughly practical, as the members 
will have to do no progressive geography before 
welcoming their friends from this side of the 
Atlantic. These learned bodies are the Botanical 
Society, the Mathematical Society, and the Society 
for the Promotion of Engineering Education. They 
held their sessions during the three days preceding 
the opening of the British Association. Of the 
botanists, we shall only say that, judging from a 
notice that was prominently posted in the corridors 
of the university, they seem to form a very eclectic 
class. A good knowledge of structural and physio- 
logical botany does not seem enough for them ; a 
candidate for membership must have an advanced 
practical knowledge of his subject, and must have 
published some papers involving special research. 
Young societies, by the way, often begin by being 
very exclusive, but they ultimately relax and 
become more accessible. 

The Mathematical Society is also in its early 
infancy, but it is healthy and robust. Under the 
leadership of Dr. G. W. Hill it is extending its 
membership and doing thoroughly good work. 
Here we may mention that Dr. Hill is known and 
appreciated not only in the United States, but in 
England and on the Continent. His name is 
known in every university in which pure mathema- 
tics receives adequate recognition. 

At the inaugural meeting of the Mathematical 
and Physical Section of the British Association 
there was no simpler or more accessible member 
than Dr. Hill, unless indeed, it was his neighbour 
Lord Kelvin. Professor Forsyth in his address 
paid the great American mathematician a tribute 
that was as well deserved as it was warmly 
appreciated. 

Among the sixty delegates who attended the 
sessions of the Mathematical Society there are 
many who are well known by their professional 
standing or by their contributions to mathematical 
science. Among these we should mention Dr. 
McClintock of New York, Dr. Hutchinson and 
Dr. Snyder of Cornell University, Professor 
Simon Newcomb of Johns Hopkins, Dr. R. 8. 
Woodward and Professor T.'S. Fisk of Columbia, 
Professor Alexander Ziwet of Ann Arbor, Pro- 
fessor Macfarlane of Lehigh, Dr. Harris Hancock 
of the University of Chicago, Professor Baker of 
Toronto, Dr. Blake of Purdue, Professor Holgate of 
the North-Western University, Professor Newsom 
of the University of Kansas, and Professor Tyler 
of the Massachusetts Institute of Technology. To 
these we must add Miss Ellen Hayes, who, singu- 
larly enough, holds a professorship of mathematics 
in Wellesley College, and Professor Greenhill of 
the Royal Military Academy, Woolwich. 

The new president of the Mathematical Society 
is Professor Simon Newcomb, whose fame is based 
on solid work done not only in physical astronomy, 
but also in the applications of the higher analysis 
to astronomical methods. Dr. Newcomb is deserv- 
edly regarded in both hemispheres as one of the 
leading mathematical astronomers of the day. 
When the writer of these lines saw him a few hours 
ago in Section A of the British Association, he 
seemed to be in feeble health, though vigorous in 
intellect and somewhat aggressive in disposition. 
it is to be hoped that, in the interest of science, 
Professor Newcomb may be able to direct for 
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many a lustrum to come the mathematical work of ; Order Allied to Hermite’s Equation” ; Dr. Hutchin- 
the great university with which he is connected. son spoke on ‘*The Reduction of Hyper-Elliptic 
It is not our intention now to consider in detail | Functions to Elliptic Functions by a Transformation 
the matters recently discussed by American mathe-| of the Second Degree,” whilst Dr. McClintock 
maticians ; we may doso later. It will be sufficient | referred to further researches of his into the theory 
for our present purpose to give the titles of a few | of quintic equations. 
of the papers read in order to carry an idea of | The time was when Cambridge was considered 
the order of the work which American mathema- | the great centre of mathematical learning, and 
ticians take up as one of the distractions of their} Cambridge methods and text-books the only sound 
vacation months. ones; but that is no longer, the exact sciences have 
Dr. Snyder treated of ‘‘ The Geometry of Some | many devoted votaries in the greater universities in 
Differential Expressions in Hexaspherical Co-ordi- | the United States, and their methods of investiga- 
nates ;” Professor Van Vleck had much to say | tion have exerted marked reflex action in the current 
about ‘‘Certain Differential Equations of the Second | of thought in our older universities. 
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The third society mentioned above is the society | 
for the promotion of engineering education. It | 
was founded four years ago, and already registers 
203 members ; four of these belong to England, | 
viz., Professors Unwin, Hele-Shaw, Goodman of | 
Yorkshire College, and Ripper of Sheffield. All | 
who are engaged in the work of engineering instruc- 
tion are eligible for admission. The object aimed 
at is an interchange of views and the discussion of 
methods adopted and results obtained. In this 
way, just as in engineering itself, the experience of | 
one becomes useful to many; time is saved and | 
needless experimenting prevented. 

Thirteen papers were read at the meeting, several | 
of them touching very important points. We shall | 
call attention to some of these in another issue ; | 
one subject which gave rise to a long discussion 
was the uniformity of symbols in engineering text- 
books. There are many quantities, such as angular | 
velocity, the intensity of gravity, moments of 
inertia, the mechanical equivalent of heat, that are 
represented by the same symbol in almost all stan- | 
dard books ; but there are many others in which 
usage differs, such as specific gravity, modulus of | 
elasticity, density, energy, &c. | 





But is it a matter | 
of capital importance that absolute uniformity 
should prevail in minor details ? 

It appears to us that it would be much better 
to endeavour to remove ambiguous notions that are 
still afloat and give clear ideas of fundamental and 
derived units. The symbols for mass and weight 
revived the old controversy, and doughty leaders 
again entered the lists. Professor Greenhill ex- 
pounded again his well-known views, and Dr. 
K. S. Woodward, professor of mechanics in 
Columbia University, defended the current use 
of the word ‘‘mass.” In whichever way mass be 
defined, whether as the quantity of matter or ratio 
of force to acceleration, it is the one thing after 
all which is constant. The weight of a body} 
depends upon place, its mass is the same through- 
out the universe; the former is accidental, the 
latter essential. 

Professor Galbraith, of Toronto, humorously 
interjected that the Government takes care of the | 
masses, or at least, is supposed to do so, whilst 
forces are left to take care of themselves. He 
further suggested that the force unit might be 
defined with reference to a place situated at sea- 
level at 45 dey. latitude, as no international 
jealousies would be stirred up by this location. 

Though these and other reasons were brought 
forward, it is probable that every engineer and every 
professor of engineering remained wedded to his 
own view. Still we cannot shut our eyes to the 
fact that engineering students are often per- 
plexed by the letter g, and this perplexity is not 
removed by saying that the question of mass ». 
weight should be left to the mathematical physicist, 








while the practical man continues to use the term 
weight in its ancient and popular signification. 

Professor J. B. Johnson, of St. Louis Univer- 
sity, and author of highly-esteemed mathematical 
works, expressed his disapproval of the customary 
use of the word ‘‘strain.” He would like to see it 
as a synonym for extension, compression, deflection 
or other distortion, or deformation expunged from 
engineering terminology. It must be remarked, 
however, that the said objectionable term has a 
good hold in mechanics, and that it will be difficult 
to dislodge it. Moreover, the physicist clings to it 
tenaciously, and it is not easy to see how the 
mathematical electrician could get on without his 
stresses and strains in his dielectrics and in the 
space-filling ether. Professor Johnson and others 
ultimately showed themselves disposed to conces- 
sion for the sake of harmony, and to be willing to 
retain the term provided it be considered as synony- 
mous with pull or push [Professor Lodge holds that 
every pull isin reality equivalent to a push], or with 
resistance of a bar, a rope, &c., to an applied force. 
For all other purposes they would replace the term 
strain by deformation. 

The expressions ‘“‘remit stress” and ‘‘ remit 
strain,” so common in some modern text-books, met 
with universal condemnation as being barbarous 
innovations. Indeed, these loose expressions are 
tantamount to such scientific montrosities as ‘‘ unit 
force is proportional to unit acceleration” and 
‘* unit current is proportional to unit voltage.” 

Some members of this learned body were also in 
favour of discontinuing altogether the use of Greek 
letters ; but the discussion showed that the Cam- 
bridge use of a, 8, 6, and y had advantages that 
were very generally recognised and too valuable to 
be given up at the call of some over-zealous 
reformers. 

The question of symbolism in the higher depart- 
ments of mathematics was revived in Section A of 
the British Association by Professor Henrici of 
University College, London. He argued before a 
large number of leading mathematical and physical 
men that the notations usually adopted to denote 
the different products of vectors are insufticiently 
expressive and inconvenient in use. He based his 
system, which he declared to be the outcome of long 
years of experience in teaching, upon the use of 
round brackets for scalar products and square 
brackets for vector products. Thus, if small Greek 
letters denote vectors 


“cc 


(a 8) would be a scalar product, whilst 
[a 8] would denote a vector product. 


He then showed by a number of examples how 
this little innovation in symbolism enabled him to 
arrive at complex expressions in quaternion analy- 
sis that would excite no deterrent effect by their 
ponderous appearance, and would in no way puzzle 





the resources of a first-class printing establishment. 
But it must be added that the discussion which 
followed Professor Henrici’s able exposition of the 
applicability of his notation to the calculus of 
quaternions and its ready adaptibility to the wants 
of the physicist, showed that everything which 
wears the garb of novelty is looked upon with 
feelings of distrust. Dr. Webster, a young mathe- 
matician and physicist of notoriety, welcomed 
the Henrici system on account of its brevity ; but 
there were many others who thought that the old 
Hamiltonian method might still be retained with 
advantage. 

Professor Forsyth, president of the section, was 
fairly carried away from his silent conservatism and 
led to indulge in a lengthy series of interesting 
remarks about some of Professor Henrici’s posi- 
tions. He denied, inter alia, that a very heavy 
formula in Hamilton was the result, as many have 
said, of a happy accident, arid proceeded to show 
that it was logically and easily deducible from 
fundamental concepts. Dr. Forsyth was loudly 
applauded when he laid down the chalk and re- 
sumed the calm serenity of the presidential chair. 
There is still much unrest and disbelief abroad 
with regard to mathematical symbolism, and it is 
not too much to say that efforts to restrict its notation 
are, as yet, premature. Let us have uniformity in 
essentials, but give us liberty in details. Human 
nature, as Professor Galbraith said, rebels against 
formalism carried to extremes. 


Hospitalier System of Symbols. 


Length, Z, 1 Resistance, R, r 


Mass, M Conductance, G 
Time, 7’, t Electromotive force, EF, e 
Area, S, s Difference of potential, 


Volume, V 

Angle, a, B 
Velocity, v 
Angular velocity, o 
Acceleration, a 


me 

Current, J, i 
Quantity, Q, 4 
Capacity, C, ¢ 
Magnetic induction, Z 


Force, F Permeabilit 

7 ‘ r Y> » 
Energy of work, WW Susceptibility, x 
Power, P Reluctivity, v 


Pressure, p 

Moment of inertia, K 

Strength of magnet pole, 
m 


Magnetic moment, SIT 

Intensity of magnetisa- 
tion, £ 

Strength of field, Jf 

Flux of magnetic force, & 


Reluctance, R 
Electrical energy, W 
Power, P 
Resistivity, p 
Conductivity, 
Coefficient of 
ance, L, | 

Magnetising force Jf 


induct- 


Magnetomotive force, ,# 


As for symbols in physical science, the Hospital- 
lier system as revised by a committee at the Chicago 
Electrical Congress met with general approval. It 
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was recently endorsed by the Units Committee of | 
the American Institute of Electrical Engineers. 
Its principal features are contained in the Table in 
the preceding column. 

(T'o be continued.) 








LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lieut.-Colonel Bucknit1, Late R.E. 
(Concluded from page 252.) 

Tr will help reference to enter in tabular form 
the broad results from the 25 cases, whose records 
have now been examined. The danger points given 
on the annexed Table being plotted on our diagram 
(see page 186 ante) point to the conclusion that line | 
C, by far the most important line on the Board of | 
Trade Table, entirely fails to provide safe distances | 
for the smaller charges, say up to 5000 Ib. of No. 1) 
dynamite. 

Danger points 6, 25, 15, 7, and 7 (d, débris), 12, 
14 (d), and 24 all fall outside it—seven out of 25 
records, or 28 per cent. | 





W varies as = ‘ . 
D* 


(a) 
Also 


P varies as W3 ren conve 
where P=intensity of action or sudden pressure 
per unit of surface exposed. 

Professor A. G. Greenhill, F.R.S., discussed the 
concussive effects produced by large explosions with 
Major J. P. Cundill, R.A., in 1888, and was quoted 
as follows in Major Cundill’s ‘‘Dictionary of Explo- 
sives ”’ ; 

‘The sphere of gases suddenly formed on explo- 
sion will vary in radius as the cube root of the 
weight of explosive. Setting aside the effects within 
this radius, which is practically range of flash— 
the effect (as measured by the impulsive pressure) 
P of explosion varies as the square root of the 
weight C of explosive divided by the distance D. 
Thus 

p= ™ Red 
~D 
where m is a constant.” 
The professor’s description of P is rather con- 



































| 
| | 
| | | Actual | a Danger Danger 
No. | Name of Place. | Date. | Charge per Explosive. Senne No 1| Range Range to REMARKS. 
| | | Pound. | Dynamite. | Débris. Houses. 
a = —_ SS ——_—— |-—___——__| 
| ft. ft. 
1 Santander .. ..| Nov. 3, 1893 55,000 No. 1D. 55,000 1540 550 Screened. 
2 Johannesberg ..| Feb, 19, 1895 110,700 No. 1D. 110,700 a 880 In railway trucks. 
276 J 
3 | Keeken .| March 19, 1895 .. { yned oo D. 49,716 a 1310 | Screened. 
4 Leeuwfontein -| Nov. 28, 1895 50,000 No. 1 D. 50,000 400 7 Underground, 
5 Kummel Aug. 3, 1894 6 2,640 N.G, 3,520 - 219 Not screened, 
6 | Black’s Run March 23, 1894 .. 10,000 No. 3D 4,400 | ae ? Ditto. 
99 IG 9 93° P 
7 | Waltham May 7, 1894... | { eae on Sour } 700 900 Ditto. 
8 | Near Frisco July 9, 1892 200,000 40 p.c. D. 106,666 i 880 Ditto. 
9 | ,, Greenock Sept. 3, 1892 40,000 G.P. 10,000 ay Screened, 
10 | Rome i ..| April 23, 1891 600,000 G.P. 150,000 by 4000 . 
il Near Wilmington..| Oct. 7, 1890 .-| 100,000 Brown ? * long ‘6 Not screened. 
prismatic distances” 
12 | Antwerp .. Sept. 6, 1889 12,000 G.P. 3,000 aie 1050 Charge may have 
| been much larger. 
13 Williamsburg 1888 ; - 12,000 No. 1D. 12,000 440 
14 | Aden.. ; May 3, 1888 “e 3,179 B.G. 4,540 1320 = Screened. 
15 | Hancock Nov. 16,1887... 1,800 No. 1D. 1,800 a 440 Not screened. 
f 14,250 No.1D. | 
16 | Near Frisco Jan. 16, 1887 . 1 42,500 37 p.c. D. | 88,000 | 1000 “ae Screened. 
| 25,000 Sic. 
iA ¥ > } | 
17 Near Chicago May, 1886 : aa ot. | \ 49,500 1000 Brick magazines. 
18 | Havre July, 1886 4,500 N.G. 6,000 | a ? Screened. 
‘ ie, . se we aie : f 31,450 3500 
19 Kimberley .. Jan. 10, 1884 66,850 No. 1D. {66,850 | os 1760 Nok meneeiad. 
20 Loch Fyne . ..| Sept. 29, 1883 5,600 G.P. | Ke 440 ~ ? 
21 Regent’s Park  ..| 1874 -” 6 10,000 G.P. | 2,500 - 200 Much screened. 
22 | Stowmarket ..| August 11, 1871.. 27,000 G.C, | 27, a 500 ? Not screened. 
23 | City Point . 1864 5% cil 16,000 G.P. ‘ 500 = Screened. 
24 Erith ch October, 1864 .. 83,000 G.P. 10,750 se 3080 Not screened. 
25 Washington January 9, 1863. .| 32,000 .P. s 2500 - Screened. 
o% s bs . as 32,000 G.P. 8,000 is 350 9 
| ' ( 











Line B includes all except No. 24—the Erith ex- 
plosion—where cottage walls were said to have been 
cracked to distances of a little over 3000 yards, and 
if the distance be plotted at 83,000 Ib. — the 
Board of Trade making no difference for quality of 
explosive over 10,000 lb.—line B just covers it. 
But line B only refers to Government factories, 
&c., where the consent of the Government authori- 
ties concerned has not been obtained. 

In fact, from a scientific standpoint, lines A and 
B may be disregarded. 

The accuracy of the Board of Trade Table stands 
or falls by line C. 

The faults I find in tke line are (1) that it is too 
straight throughout ; (2) and consequently too steep 
in its high ranges; (3) and too flat in its low 
ranges. 

Structural damage being produced by an air wave, 
the danger radii for charges differing in quantity, 
but not in quality, cannot possibly follow a straight 
line plotting. 

They must follow some curve which is far steeper 
for small than for large charges, and in all pro- 
bability they follow the law of inverse squares in 
the lower ranges. 

In the comparatively incompressible medium 
rendered by water, General Abbot, U.S. Engi- 
neers, found after numerous experiments that 
aa C(E + 

p= 

Where W=mechanical work on unit of area on 
target situated at distance D from charge C of ex- 
plosive possessing an efficiency E. 

Approximately, therefore, we may say that for 


a) 


WwW 


fusing ; but apparently his P is really the W of 
General Abbot, and if so the above formula agrees 
with the work formula (a) of General Abbot, and 
this is the practical structural damage formula with 
which we are concerned. 

Professor Greenhill continues : ‘‘ But this applies 
strictly to cases where explosion takes place in an 
incompressible medium, ¢.g., water at a great 
depth,” and considers ‘‘that it may for practical 
purposes be applied to explosions in the air.” 

Major Cundill adds : ‘‘ In practice, local accidents 
of ground, the parts of ignition of the mass, and 
other circumstances will greatly modify the above, 
and abnormal effects may often be produced by the 
evolution of vortex sheets shot out from the enve- 
lope of the suddenly formed body of gases.” One 
might add, a la fougasse. 

Reverting to the diagram of danger points, I 
think that No. 24 may be regarded as doubtful, for 
reasons given already—that No. 14 (d) was excep- 
tional—and that C in No. 12 may have been greatly 
under-estimated by Colonel Ford. Now the largest 
danger range of any carefully recorded explosion 

and how few there are of them!) is No. 7, the 
Waltham Abbey explosion of May, 1894; and 
taking this as the extreme range of danger and 
drawing acurve through it based on formula (a) we 
may, perhaps, be jusified in assuming the distances 
plotted therefrom as sufficiently safe for all except 
populous places—cities, towns, and burghs—for 
which, as already recommended, a 2000 yards 
limit should be imposed for 1 ton or more of high 
explosive (see page 449, ENGINEERING, October 9, 
1896), and drawing this line, it meets the safety 
curve at the point representing 25,400 Ib. of No. 1 





submarine work 


dynamite, 





The curve C:c,:: D?: d?, which is the same 
as formula (a) and also the same as Professor 
Greenhill’s, when plotted above 20,000 lb. becomes 
too steep when examined by the light (dim as it 
is) of our records. The curve is consequently 
drawn to follow an ellipse up to the 90,000-lb. 
point. This curve follows the square-root curve 
with fair accuracy from origin to the 20,000-lb. 
point ; and beyond the 90,000-lb. point a tangent 
is drawn with a constant increment of 35 yards for 
every additional 10,000 lb. Any distance point 
beyond 2980 yards for 90,000 lb. can consequently 
be readily calculated. 

This may appear to be a somewhat rough-and 
ready way of solving the problem of safe distances ; 
but there are, in fact, no other means available, 
No experiments have been made which bear on 
the subject, and the only possible manner to pro- 
ceed was to plot the danger points given by such 
records as search would discover and to place a curve 
around and outside them which appears to give safe 
distances. The extremely conflicting records at 
short ranges formed a difficulty, but this has been 
met so far as populous places are concerned by the 
2000 yards line for all charges from 2000 Ib. to 
25,400 Ib. ; this being the point where the hori- 
zontal safety line for projected débris cuts the above 
elliptical line on the diagram, page 186 ante. 

efore commencing the investigation, I wrote to 
General Abbot about it, and he replied ‘‘ I think 
your method of discussing the subject is admirable 
when the requisite data are available. There is 
generally so little information as to the nature of 
structures injured as to make it difficult to fix any 
standard of comparison. So much influence may 
be exerted by reflecting surfaces that the matter is 
further complicated. For example, my idea would 
be that a street by focussing the wave might largely 
extend the danger radius.” 

It will be seen, therefore, that this great autho- 
rity on all matters connected with explosions ap- 
proved of the method followed in the foregoing 
investigation, rough as it is. 

The following Table gives the distances of the 
proposed safety curve, as also of those now autho- 
rised by the Board of Trade : 


Table of Safe Distances, 


Dwelling-House. Factory. Church. Chapel. 
Hospital. Public Institution, Town Hall, Court of Justice, 
Covered Market. Theatre. Assembly Room. Public Building 
under H.M. Commissioners, Government Factory or Magazine, 
with consent of the Government Authorities. 


College. School, 





\ 


























C (Ib.). D (yards). , C(b.). D (yards). 
} l 

=No. 1 | Board of _ Proposed || =No. 1 | Board of Proposed 

Dyna- | Trade |Improve- || Dyna- Trade | Improve- 
mite. | Practice. ment. | mite. | Practice. | ment. 
500 | 100 .. || 40,000 | 1595 2400 
1,000 150 360 42,000 1590 2440 
2,000 200 575 44,000 | 1655 2480 
3,000 240 725 || 46,000 1720 | 2520 
4,000 280 835 || 48,000 1785 2560 
5,000 | 320 935 || 50,000 | 1850 |. 2600 
6,000 | 365 1020 || 52,000 | 1915 | 2631 
7,000 | 405 | 1095 || 54,000 | 1980 2662 
8,000 | 445 | 1170 56,000 | 2045 2693 
9,000 485 | 1235 || 58,000} 2110 794 
10,000 525 1300 || 60,000 | 2175 2755 
11,000 560 | 1360 62,000 | 2240 2777 
12,000 590 | 1420 64,000 | 2305 2799 
13,000 625 | 1480 66,000 | 2370 2821 
14,000 655 | 1525 68,000 | 2435 2843 
15,000 690 | 1570 70,000 2500 2865 
16,000 720 | 1625 72,000 | 2570 2879 
17,000 750 1670 74,000 2640 | 2892 
18,000 785 1720 76,000 | 2710 2907 
19,000 815 1760 78,000 2780 2921 
20,000 850 1800 80,000 2850 2935 
22,000 | 920 | 1870 82,000 | 2915 2944 
24,000 990 | 1940 || 84,000 | 2980 2953 
26,000 1060 | 2010 86,000 | 3045 2962 
28,000 1130 | 2080 88,000 | 3110 2971 
30,000 120) | 2140 || 90,000] 3175 | 2980 
32,000 1265 2200 || 92,000 3240 2987 
34,000 1330 2255 || 94,000 3305 2994 
36,000 1395 2305, 96,000 | 3370 3001 
38,000 1460 2355 98,000 | 3435 3008 
40,000 | 1525 2400 100,000 | 3500 3015 
| | | 110,000 | 3825 3050 

and so on 














THE BRIDGES-LEE PHOTO-THEODOLITE. 

Tue idea of using the camera as a surveying instru- 
ment has occurred independently to quite a number 
of engineers, though apparently the honour of being 
the pioneer in the matter must be conceded to Colonel 
Laussedat, of the French Army. The credit of in- 
troducing the system on an extensive scale for the 
production of topographic plans must, however, be 
awarded to Mr. E. Deville, the Surveyor-General of 
Dominion lands, who has introduced the method, 
very extensively into his department; no less than 
14,000 square miles of territory being thus sut- 
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veyed during 1893 and 1894, in connection with 
the settlement of the International boundary between 
Canada and Alaska. Since then the method has been 
adopted more or less extensively in the United States, 
and in its own special department seems likely to oust 
all rivals. One great advantage of the camera as a 
surveying instrument lies in the fact that it is much 
less dependent on the weather than is a plane table, 
this latter being the particular instrument with which 
it more especially compares. With the plane table 
all work must be done in the field, whilst with the 
camera, the whole of the plotting being done in theoffice, 
the wet and dull days of winter can be used to work up 
the eg cg meray | the finersummer weather. 
In the Rocky Mountains, Mr. Deville states, plane 
table-work costs at least three times asmuch asa camera 
survey. Moreover, with the latter it is possible to 
make first a rough plot showing only the more pro- 
minent features of the ground, and then, if later on a 
more detailed plan is required, this can be made from 
the original photographs without oe a fresh 
visit to the ground. As with the plane table, any 
required degree of accuracy can be obtained by multi- 
plying the photographs taken. 

The principle on which the method is based rests 
upon the geometric truth that if the bearing of any 
individual object on a — from the camera 
station is known, then the bearing of every other 

oint shown on the print can be calculated if the focal 
Cagth of the lens is known. Two photographs being 
taken of the same landscape from two different 
stations, and the distance and relative bearing of these 
two being known, then the whole landscape can be 
plotted by means of intersections, just as in plane 
tabling, but with the photographic method the whole 
of the work can be done at ease in the office. 

Special cameras have been devised to simplify the 
work, the essentials being a method of marking on the 
negative a vertical and a horizontal line intersecting 
on the axis of the lens. The bearing of the optic axis 
may be obtained from a compass, and noted at the time 
the exposure is made. A more convenient method has, 
however, been devised by Mr. Bridges-Lee, of 6, King’s 
Bench-walk, E.C., who places a compass, having its 
divisions engraved on a vertical ring of transparent 
celluloid, inside the camera in such a position that the 
bearing of the opticaxis is automatically recorded on the 
plate at the same time the exposureis made, A camera 
thus constructed was described in our issue of July 31, 
1896. More recently Mr. Bridges-Lee has made further 
additions to the instrument, which, as made by Mr. 
L. Casella, of 147, Holborn Bars, E.C., now takes the 
form shown in our engraving on page 312. The body 
of the camera is of aluminium, and fits on to a theo- 
dolite base below, whilst at the top is a telescope, 
small, but of excellent quality, which enables the 
instrument to be used as an ordinary theodolite when 
desired, large vertical angles being observed when 
necessary by a prism or mirror attachment. The 
divided horizontal circle enables azimuth readings to 
be made to half a minute of arc, a vernier and readin 
microscope being fitted as shown. The latter is carrie 
ona telescopic arm and can also be used for reading the 
compass bearing through a window in the focussing 
screen. The level shown at the top of the camera 
moves on a circular run, and enables the instrument 
to be levelled without necessitating the turning of the 
camera as a whole. Inside the camera is a frame 
sliding on ways, and carrying in the first place the 
compass already power: ; and, secondly, the cross 
wires, which by their shadows mark on the negative 
the principal vertical, and horizontal lines of the 
picture. When a slide is in place and the shutter 
withdrawn, the frame already mentioned is moved up 
by the milled head shown to the right of the camera, 
until its edges are in contact with the sensitive plate. 
The latter is then carried back with the frame until 
further motion of the latter is arrested by fixed 
stops, so that, whatever the thickness of the plate, 
the distance of the sensitive surface from the lens is 
always the same. The cross strip shown attached to 
the back of the frame is of glass, and carries an accu- 
rate tangent scale, which enables the horizontal angle 
which any object shown on the print makes with the 
optic axis to be determined directly by the use of a 
parallel ruler or a pair of dividers. The two little strips 
of celluloid shown below and at either end of the tan- 
gent scale are removable, and on them can be written 
previous to taking the photograph such data as the 
camera station, its number and elevation, date, &c., all 
of which will then be reproduced on the negative, and 
thus any possible danger of confusing two negatives 
on the subsequent plotting is totally avoided. The 
information recorded on a negative in this way is 
shown in Fig. 2, which is reproduced on the sky of 
each negative. The lens adopted is of the rectilinear 
type, and is used with a fixed focus and a very small 
stop. In order to avoid photographic haze, which 
tends to render distant objects indistinct, isochromatic 
plates and a yellow or green screen are made use of, 
and with this precaution there is no difficulty in 
getting sharpness in the ‘‘ distance” of the picture. 

To secure the stability of the instrument during the 





long exposure entailed by the use of this screen and 
the small lens aperture slanted, it is usual in Canada 
to carry a net, which is hung on the camera tripod 
when set up and filled with stones, the precaution 
being taken of letting the bottom of the net just 
scrape the ground, as others it would swing with the 
wind and cause shaking. 

Having obtained a plan of a survey in the way 
described, the introduction of contour lines is not 
difficult, since the distance of any particular point 
from the camera station is then known, and its depth 
above or below the horizon line in the print is a 
measure of its angular elevation or depression as 
observed from the camera station. The level of a few 
points being thus ascertained, the contours can be 
filled in with considerable accuracy by estimation 
from the appearance of the photograph. 








THE ‘“‘INJENIERO HYATT.” 

Tue Injeniero Hyatt, which we illustrate on page 
313, is a torpedo- boat which has quite recently 
made the voyage from Plymouth to Talcahuano, 
in Chili. She is one of six similar vessels built by 
Messrs. Yarrow and Co., of Poplar, for the Chilian 
Government, being on the new design of first-class sea- 
going torpedo-boat brought out by this firm. The 
vessel is 152 ft. 6 in. long and 15 ft. 3 in. wide. The 
armament consists of two torpedo tubes and three 
quick-firing guns. The bunkers will hold 40 tons of 
coal, which is estimated to give a radius of action of 
about 2500 nautical miles at a speed of 10 knots. The 
vessel has a single screw, and the machinery is of the 
type now usually placed by Messrs. Yarrow and Co. 
in vessels of this description, the engines being triple- 
expansion, with cylinders 18 in., 26 in., and 39 in. in 
diameter, with 18 in. stroke. The boat has two 
Yarrow water-tube boilers. Each boiler will suppl 
steam for about 1000 horse-power, the weight, pat 





ese Government for San Paulo de Loanda. The 

ock is of the ‘‘self-docking” type, its lower por- 
tion consisting of six independent pontoons, which can 
themselves be separated from the rest of the structure 
and repaired or painted one by one. At the ends 
arrangements are made by which, if necessary at some 
future date, the dock can be lengthened by adding one 
or two additional pontoons, and the lifting power corre- 


spondingly increased by 16 to 32 per cent. The prin- 
cipal dimensions of the dock are as follows : 
Length over end pontoons ... 200 ft 
Breadth over outside walls ... ke 68.8 ,, 
as outer ends of pontoons 70.0 ,, 
Thickness of side caissons at top ... Oe 55 
oa = bottom 9.85 ,, 
Space between caissons at bottom... 49.2 ,, 
” ” top 52.3 ” 
Length of each pontoon , 32.5 ,, 
S) between pontoons a 0.98 ,, 
eight of pontoons at centre ze 2 
Distance from top of pontoons to 
top of side walls... eee ie 30.0 ,, 
Dip of dock towards centre... ee 7.87 in 
,, floor towards ends ote 3.94 ,, 
Lifting capacity 1350 tons 


All the six pontoons forming the floor of the dock are 
alike in construction. They are built up of 11-milli- 
metre (0.43 in.) plates connected together with angles, 
and are stiffened in the middle by a diaphragm 8 milli- 
metres (0.31 in.) thick, which divides each pontoon into 
two water-tight compartments. Additional stiffeners 
in the shape of cross-beams are applied to both top 
and bottom of each pontoon at distances of 3.6 ft. The 
bottom of each pontoon was covered after erection with 
a coating of Portland cement ? in. thick. The side 
walls of the dock are each made in one piece, dia- 
phragm plates 0.31 in. thick being used to divide each 
into four compartments, the side walls being at the 
same, time braced and stiffened by cross-beams and 


OrricrAL TRIAL OF THE SEA-GOING TorPEDO-BoaT “ INJENIERO Hyatt.” 


Constructed by Messrs. Yarrow and Co., Limited, Poplar, London. 
Propeller 7 ft. 6 in. in diameter. 


draught, 3 ft. 44in. Load on trial 27 tons. 


February 15, 1897. 
Draught of water, 4 ft. 1} in. aft, 2 ft. 74 in. forward ; mean 
During the three hours’ full-speed trial in the 


estuary of the Thames, the following runs were made over the measured sea-mile on the Maplins : 





























. Revolu- : First Second 
First Second Air . ‘ Speed in : : A 
Number| Steam. | Receiver. | Receiver. | Y8°U4™- | pressure = Time. Knots. | ag — re Slip. 
lb, Ib. Ib. in. in. min, sec. p.c, 
1 175 77 12 24 1} 344 31 23.841 | 
| 25.983 
2 180 77 12 24 13} 345 2 8 28.125 | 26.187 4 
26.391 
3 185 80 14 24 1} | 350 2 26 24.657 
4 190 84 144 24 1 | 365 2 5 28.800 | 
} 27.257 
5 190 84 14} 24 1} 360 2 2 25.714 27.232 
| 27.207 27.219 5 
6 190 84 144 24 1; | ~863 2 54] 28.700 27,207 
| | 27.207 
7 200 86 15 24 1} 363 2 20 25.714 














was experienced with either engines or boilers. 


ing water and fittings, — 9 tons, or 18 tons per 
boat. As is well known, this firm attaches considerable 
importance to the fact of the tubes in their boilers bein 
straight, and as a result of a now somewhat lengthenec 
experience, they find that their type of boiler has an 
economy of at least 10 per cent. superior to the loco- 
marine boilers formerly used in vessels of this class. It 
is also a matter of experience that, owing to the com- 
plete absence of leaky tubes through bad stoking, less 
skill is required in the management of this, type of 
water-tube boiler than was necessary with loco-marine 
or return-tube boilers. No one who has had experience 
in running trials of torpedo craft would, we think, be 
likely to question the fact that water-tube boilers of 
the type under consideration are easier to work at 
high efficiencies than shell boilers. 

Two of the six vessels referred to have been riveted 
up and tried off the mouth of the Thames, and annexed 
we give particulars of one of the official trials. The 
remaining four boats are oe shipped in pieces, it 
being the intention to rivet them together in Chili. 
The Injeniero Hyatt, however, steamed out to Chili; 
she left Plymouth on April 28 last and arrived at Tal- 
cahuano on June 28. She is reported to have encoun- 
tered very bad weather during part of the voyage, but 
this she successfully met, and the passage was made in a 
manner altogether satisfactory. On arrival she made 
an official trial with success, and on being opened up 
for inspection the boilers and engines were found to 
be in a quite satisfactory state, being passed without 
question by the Chilian authorities. 








FLOATING DOCK FOR SAN PAULO DE 
LOANDA. 
WE illustrate on pages 316 and 317 a steel float- 
ing dock recently constructed by Messrs. A. F. 
Smulders, of Rotterdam, to the order of the Portu- 











Mean revolutions per minute during three hours, 355.4, equal to 26.8 knots, average speed, After the three-hours’ speed 
trial, circles were turned to starboard and to port in a space equal to about three times the length of the vessel. 


No trouble 


intercostals and angle-irons. Screw couplings are 
used to connect the side walls with the pontoons. 

The machinery, which is in duplicate, is placed in a 
deck in one of the central compartments of each side 
wall, the various regulating valves being grouped 
together in the engine-room, and provision being made 
for the supplemental valves which would be necessary 
should the proposed extension of the dock ever be exv- 
cuted. In a cabin over the engine-room is placed a wheel 
operating the steam stop-valve and also the recorder 
which indicates the list of the dock in any direction. 
A speaking-tube is also fitted here which enables 
communication to be maintained with the attendants 
on the other side wall. Light foot bridges serve to 
establish communication between the two walls when 
the bottom of the dock is submerged, and iron stair- 
ways lead from the top of the dock to the bottom and 
to galleries arranged along the side walls. 

The centrifugal pumps, which are direct driven, 
have discharge apertures 15} in. in diameter, whilst 
the engines have cylinders 13.78 in. in diameter by 
11,02 in. stroke. The upper part of each pump casing 
is made removable, thus giving access to the interior 
for clearing out such foreign bodies as may on occa- 
sion foul the fan. With a view to diminishing the 
work of the pumps as much as possible, the discharge 
rr are arranged syphon fashion. 

he boilers are of the locomotive type, having each a 
heating surface of 389.6 square feet. They each 
have 40 tubes with an interior diameter of 2.9 in. 
The steam and feed pipes are of copper, and the 
= pipes are either cast iron or of drawn iron 
tubing. 

Bach pontoon is filled with two admission pipes, each 
10 in. in diameter, which are fitted with double valves, 
so that should one get fouled it is always possible to 
— the entrance of water by closing the other. 

he principal suction pipe for each pontoon is 15.75 in. 
in diameter, to which on the one side are connected the 
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FLOATING DOCK FOR SAN PAULO DE LOANDA. 


CONSTRUCTED 


BY 


MESSRS. A. F. SMULDERS, ENGINEERS, ROTTERDAM. 
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two pump suctions, and on the other the various subsi- 
diary suction pipes belonging to each pontoon, valves 
being placed at the junctions of these latter, so that 
when desired the water can be emptied from either one 
of the two compartments of each pontoon without affect- 
ing the other. In the case of the side walls the two 
principal suction pipes are cross-connected by a third, 
15} in. in diameter, by means of which either pump 
can be used to empty both caissons. As already ex- 
plained, the pump discharg? opens at the lowest pos- 
sible level so as to reduce as much as possible the 
necessary pumping head. These discharge pipes, 
which, like the suction system already described, are 
of cast iron, have valves fitted where they pass through 
the walls of the side caissons. 

A capstan fitted with oak handspikes is fixed at 
each corner of the dock on the upper deck. Four 
special adjustable shores are provided on each side of 
the dock, which can be adjusted by means of tackle, 
and hold the vessel docked steady until the permanent 
shores arein place. The latter are simple logs of pine 
of different lengths and about 7 in. in diameter. Each 


the external walls of the side caissons. The plates 
and angles used in this dock are all of mild steel. 





Power AT NIAGARA Fatis.—The Niagara Falls Hy- 
draulic Power Manufacturing Company is enlarging its 
power-house, and has recently awarded several important 
contracts. This company owns a surface canal at the Falls, 
and its power-house is situated in the gorge at the water’s 
edge. he contracts let will involve a large expenditure, 
and will result in a material increase in the capacity of 
the power-house. As it stands to-day, the power-house 
is 50 ft. by 100 ft. A contract for the structural steel 
has been given to the Variety Iron Company, of Cleve- 
land, Ohio, while Messrs. R. D. Wood and Co., of Phila- 
delphia, will make all the necessary valves. A penstock, 


which is to be erected to carry the water from the forebay 
on the top of the cliff to the turbines, will be made by 





compartment of the pontoons is fitted with a float, 
which, communicating with the upper deck of the 


Messrs. Struthers, Wells, and Co., of Warren, Penn- 
sylvania. 


It will have a diameter of 13 ft., and will be 








dock, indicates the depth of water in each compart-, about 300 ft. long. The wheels to be installed , 
ment. Adjustable wooden cradles made out of oak and power-house extension will be made by Messrs. James 
pitch pine receive the vessel when docked. Heavy Leffel and Co., of Springfield, Ohio. 

moving bits are provided along the upper decks, whilst | 
for the attachment of the chains used in towing the | 
dock four massive rings of wrought iron are fixed to! London directorate is announced for the Isle of Man. 
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THE IstE oF Man.—A new steamship company with a 


|The capital is proposed to be 10,000/., with power to 
increase to 150,0002.. The company is to supply a high- 
class steamship service between Liverpool and I douglas. 
It is proposed to build two twin-screw steamers similar to 
the Roatesk and the Reindeer, owned by the (ircat 
Western Railway Company, and plying between Wey- 
mouth and the Channel Islands, to do the passage 
| three hours, and to commence the service in May next. 
The directors of the Isle of Man Tramways and Electric 
Power Company have obtained from. the Manx Legisla- 
ture power to extend the company’s line of electric tram- 
way from Laxey to Ramsey, and arrangements have be "y 
made to construct the extension, which, when completes , 
will result in an electric tramway line with mainly 8 
sea coast for its route. From Douglas to Ramsey the 
| distance is 19 miles. The new line will open out 4 oe 
stretch of country, valuable to agriculturists and —_ ra 
| ing to tourists. The present holiday season in the a 
of Man has been a record one for the company. | o. 
capital of the undertaking is being increased to 300, 000! 
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all steps being bored simultaneously. The large step 
is counterbored for a disc which fits in end of cone, 
this work and the facing of the rim being done with 
the tools 2 and 3; one being for roughing, the other for 
finishing. The hole in small step of cone is then bored 
with the double end cutters in bars 4and 5. As will 
be noticed, short bars project from the tool-holders 1, 
2, and 3. These bars are used for supporting the tools, 
and, together with the ends of the leslen bars when 
in position, run into a bushing in the chuck. The 
tool-holders No. 2 consists of three arms, one cast 
solid with the body, the other two adjustable. <A 
pair of these tool-holders, therefore, can be used for a 
very large range of work. The cutters used in these 
holders require no forging, as they are made from flat 
bar steel and ground only on the cutting edges. As 
will doubtless have been understood from the above 
description of the machine, all the various tools have 
stops, which are independently adjustable. 

For finishing the outside of the cone, the latter is 
placed on an arbor, and with a special tool block, sub- 
stituted for the regular tool post, the five steps are 
turned simultaneously. The facing of the small end 
of the pulley is done with the tools Nos. 2 and 3, the 
arbors having been removed and bushings—bored to 
size of the arbor on which the cone runs—being sub- 
stituted for them. When the tools Nos. 2 and 3 are 
used, the arbor runs in the bushings in these tools, so 
that the latter are well supported. The cone in ques- 
tion, the longest step of which is 16 in. in diameter 
by 34 in. face, is finished complete in 2} hours. 


bogie cars, particular attention being directed to the 
easy suspension of the car bodies, to the absence of 
sound, and to lavatory accommodation. The reason 
for constructing the comparatively short two-axle cars 
of the type which we illustrate, in preference to long 
bogie carriages, lay in the greater ease with which 
the accommodation provided could be adjusted to the 
number of passengers. 

The designs of the company for their corridor trains 
provide for four distinct types of vehicle, viz.: (1) A 
first-class car, arranged as shown in Figs. 1 to 4, having 
two saloon compartments provided with seats which 
can be turned into beds, and one ordinary first-class 
compartment having six seats; separate lavatory 
accommodation is provided for each compartment ; 
(2) A first-class car of the type now being shown at 
the Brussels Exhibition, and which is illustrated in 
detail by Figs. 9 to 31; and (3) a second-class car 
having four compartments containing eight seats 
each, arranged as shown in Figs. 7 and 8. 

The carriage exhibited at Brussels has, as will be 
seen from our engravings, Figs. 9 to 14, a side cor- 
ridor, 274 in. wide extending the whole length of the 
car, and terminating at each end in a covered plat- 
form from which doors open at either side for the 
ingress and egress of passengers, whilst a third door 
communicates with the vestibule, and gives access to 
the next car. Naturally with this end-door system the 
carriages could not at need be emptied as quickly as 
with the usual side-doors, but in long - distance 
journeys where stops are few and far between this is 


as in the partial corridor-car shown by the company 
at the last Paris Exhibition, this feature having been 
much appreciated by passengers. The parcel racks 
are doula, as shown in Fig. 12, the upper rack 
being used for heavier packages, and the lower 
for light objects, such as sticks, umbrellas, &c, 
Each compartment is lighted and ventilated on the 
corridor side by three windows, one at each side, and 
the third in the door. The whole three can be opened 
at will, and to any point desired, the windows being 
held in place where wanted by means of clamping 
screws. On the other side of the compartment there 
are two windows only, which move on velvet-lined 
slides which prevent noise and draughts. The corridor 
is fitted up in teak, with panels of stamped leather, 
which the experience of the company has shown to 
wear well and cost little for upkeep. The lighting on 


this side of the car is through large movable 
windows placed in sets of two, as shown in 
Fig. 9. At night the car is lighted by colza 


lamps, this system being adopted with a view to 
facilitate the working of the carriages over foreign 
lines. In winter they are heated by hot-water pipes, 
the apparatus being at the same time so ssonged as 
to prevent the freezing of the lavatory supply during 
frosty weather. The actual furnace and boiler are 
outside the car below a buffer, as shown in Fig. 11, 
so that they can be attended to without disturbing 
the passengers. 

The underframe, Figs. 15 to 19, is entirely of 
iron, and consists in the main of an I-beam at 








Fig. 3 shows the machine set up for finishing an 


a matter of no importance. The telescopic vestibule is 


each side 11 in. deep, the two being connected to- 
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18 in, diameter by 3 in. face blank gear. This gear is 
chucked by the hub, it is bored, the hub is turned and 
faced, and the rim is faced with the tools shown on 
the turret, these tools being the same as those used 
for the cone, but, of course, differently adjusted. On 
account of the large diameter of the piece, the turning 
of the periphery is accomplished with tools held in the 
turret tool post. As the cross-feed has a micrometer 
index reading to one-thousandth of an inch, it is not 
necessary to use the callipers, except in the first piece. 
The machines are adapted for finishing such parts of 
machines as cylinder covers, stufting-boxes, glands, 
valves, gears, cone pulleys, couplings, commutator bush- 
ings, &c., the machine being specially recommended for 
chucked work on castings, mild steel, &c., but not for 
bar work. The agents in the United Kingdom for this 
lathe are C. W. Burton, Griffiths, and Co., 158, Queen 
Victoria-street, London, E.C., who send their own 
skilled workman to start up the lathe, and to instruct 
customers how to run it to the best advantage. 


CORRIDOR CARRIAGES FOR THE 
EASTERN RAILWAY OF FRANCE. 

In connection with the international train services 
between Calais and Bale the Compagnie de Chemin de 
fer de Est are now introducing a series of first and 
second-class corridor cars fitted with vestibules, per- 
mitting of passage between each and its fellows. The 
new carriages will, in the first place, be put on the 
dining-car expresses, and sec »ndly, on the international 
expresses between Paris and Bale and Paris and Calais. 
In the latter service the new cars are likely to prove 
exceptionally popular, as they will permit of the 
customs examination of hand-bags, &c., being made in 
the train itself, either at the frontier stations, or, 
possibly, even whilst the train is moving, thus avoid- 
ing the necessity of turning the passengers out of their 
seats. 

Although, as will be seen from the two-page en- 
gravings, which we publish this week, and the other 
illustrations given on the present page and pages 
320 and 321, the new carriages are not of the bogie 





type ; they have, nevertheless, been designed to give 
the traveller every comfort to be found in the best | 
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of the type adopted by the Paris, Lyons, and Medi- | 
terranean Railway Company, the Northern of France 
Company, and by the Compagnie Internationale des 
Wagons-lits for the Orient Express, whilst at the same 
time by fixing an adapter they can be coupled up to 
the standard vestibules of the German lines. The 
lavatory is fixed at one end of the car as shown, and 
opens on to the end platform. 

The body of the car is, as shown in Figs. 10 and 11, 
divided up into four compartments opening on to the 
corridor through ordinary doors, which shut tighter 
and are less noisy than sliding doors. Each compart- | 
ment is intended to accommodate six passengers, each | 
seat being divided into two parts by a movable arm, | 
there being a seat for a single passenger on the cor- | 
ridor side of the arm and for two on the other side. | 
The compartments are upholstered in conformity with 
the ordinary standard of the Compagnie de I’Est for 
first-class carriages, the backs and sides of the seats 
being well padded, and the seats themselves being | 
supported on springs, as shown in Fig. 10. In the! 
carriage shown at Brussels the seats are fixed, but in| 
future it is intended to adopt the movable type of seat, 











gether at their ends by cross-beams of channel iron. 
The skeleton thus formed is completed in the longitu- 
dinal direction by two angle-iron stringers and trans- 
versely by two intermediate cross-beams of channel 
iron, and four built-beams running between the points 
of attachment of the suspension springs. Stout gusset- 
plates are used in making the various joints. The 
length of the frame outside the end-beams is 37 ft., 
but nevertheless it is carried on two axles only, spaced 
24.6 ft. apart, the supporting springs being 8.2 ft. 
long and deflecting 2.8 in. per ton of load. The buffers 
are fitted with spiral springs, whilst the drawbars are 
connected to laminated ones. ; 
The use of a double system of springs forms an 1m- 
portant feature in the design of the vehicles. In addi- 
tion to the springs interposed between the frame and 
the wheels, there is a second set through which the body 
of the car is connected to the frames. This is shown 
most clearly in Fig. 9 where the supplemental springs 
are shown up above the main ones. The two sets of 
springs are constructed so as to synchronise, but the 
body-springs are connected to points where the vibra- 
tions have least amplitude. The general effect is to give 
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CORRIDOR CARRIAGES FOR THE EASTERN RAILWAY OF FRANCE. 
M. LOUIS SALOMON, CHIEF MECHANICAL ENGINEER 


(For Description, see Page 318.) 
Fug.9. a levation of Compartment Side 
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a very smooth motion to the car, one free from noise and 
vibration, and which is very similar to that obtained 
with a bogie car, with the exception that there is 
with the eight-spring system as described rather less 
transverse swaying. 

The total weight of the carriage unloaded, but in 
running order, is 16.88 tons, or about 0.7 ton for each 
seat provided. 








NORTHERN OF FRANCE RAILWAY. 

Tue Northern of France Railway is the most pro- 
sperous railway in Europe. It could scarcely fail to 
be otherwise, since it affords direct communication 
between London and Paris, while it is also a section of 
the great route to the Mediterranean, Africa, and the 
East. Most of the French railways are bound hand 
and foot to the Government, their independence 
having been lost in the financial assistance extended 
to them by the French Treasury. The Northern of 
France Railway has, however, not only succeeded in 
working out dividends of 15 or 16 per cent. per 
annum for its proprietors, but it has also been enabled 
to dispense with State assistance, and to enjoy, accord- 
ingly, acertain measure of independence, although the 
French governmental 7égime is so excessively paternal 
that hardly any one under its influence is altogether ab- 
solutely a free agent. Nowhere in Europe is the capi- 
talist more persistently denounced than in Paris—at any 
rate, by the revolutionary element of Parisian society ; 
and yet the French Legislature, ostensibly elected by 
universal suffrage, allows the Northern of France 
Railway to pay dividends of 15 or 16 per cent. per 
annum to its proprietors. The explanation of this 
remarkable state of things is probably the hope which 
the French public entertains of one day benefiting 
from the profits of the railways which have been de- 
veloped upon the concession system. But still the 
contrast between French and English methods is none 
the less striking. From London to Dover the tourist 
passes over a line which only yields its proprietors a 
little over 44 per cent. per annum. From Boulogne 
to Paris the scale of charges is sufficient to insure divi- 
dends of 15 or 16 per cent. per annum. The only 
thing is that the English line is absolutely freehold, 
while the French line is leasehold, and in another 50 
years is—in theory, at any rate—to help to relieve 
the pressure of French taxation. 

Whatever the future may have in store, however, 
the Northern of France Railway is certainly an under- 
taking of which the French may be fairly proud. The 
capital expended by the company tothe close of 1896 
was 62,313,353/. as compared with 61,392,629/. to the 
close of 1895, showing an increase of 920,724/. In the 
general expenditure of capital to the close of last year 
works figured for 41,785,238/., and rolling stock for 
13,622,643/. The heavy outlay made for rolling 
stock reflects the magnitude of the traffic passing 
over the system, and shows that the management is 
energetic and efficient. In the course of 1896 further 
capital was expended for rolling stock to the extent of 
184,351/., the new plant delivered comprising 19 loco- 
motives, 10 tenders, and 572 trucks, while at the com- 
mencement of the present year further plant was in 
course of construction as follows : 20 compound pas- 
senger engines, 50 compound engines adapted for both 
passenger and goods trains, 47 passenger carriages, and 
2248 trucks. The Northern of France Railway has also 
deemed it advisable to devote attention to the estab- 
lishment of an efficient maritime postal service be- 
tween Calais and Dover, and with this object it has 
ordered from the Société des Ateliers et Chantiers de 
la Loire two paddle-wheel steamers, which will cost 
160,000/.. The steamers are to be thoroughly first- 
class in every respect ; they will be 3434 ft. in length, 
and 354 ft. beam; their displacement will be 1700 tons, 
and they will be fitted with triple-expansion engines 
working up to 7000 horse-power and developing a 
speed of 214 knots per hour. The first steamer is to 
be ready for service at the close of this year, while 
the second will be brought into working two months 
later. Of course in the ordering these steamers and 
In its general arrangements the Northern of France 
Railway is affected to some extent by English influ- 
ences; it is, in fact, largely Anglicised. But the 
Northern of France Railway does not benefit from a 
large English traffic only; its profits have also been 
materially augmented by the success which has 
attended the working of coal during the last 30 years 
in the departments of the Nord and the Pas-de-Calais. 
The coal of these departments is not only useful for 
working purposes, but it has had the effect of materi- 
ally extending manufacturing operations in the North 
of France. Roubaix, for instance, has become a kind 
of French Bradford, and Tourcoing does not lag far 
behind. The importance of the coal traffic of the 
Northern of France Railway was indicated by a move- 
ment of 11,148,850 tons last year, as compared with 
10,865,200 tons in 1895, 10,339,460 tons in 1894, 
10,035,325 tons in 1893, 10,073,585 tons in 1892, and 
10,261,825 tons in 1891. The revenue derived 
from this class of traffic last year alone was 1,700,2651. 
The working of coal in the departments of the Nord 


and the Pas de Calais should be placed to the credit of 
Napoleon IIT. and his advisers. The Second Empire 
landed France in great disasters, but itis none the less 
true that the industrial prosperity now enjoyed by the 
North of France is largely attributable to the intelli- 
ome encouragement which Napoleon III. and _ his 

inisters gave to coal-mining in the two departments 
just mentioned. 

We have observed that the prospect of the Northern 
of France Railway and the other great French com- 
panies reverting to the State some 50 years hence, has 
a tendency to reconcile the French public to onerous 
charges against which they would probably other- 
wise chafe. But we must also take account of 
the interest taken by the French generally in financial 
matters, and of their tendeney to make small invest- 
ments—and in some cases, indeed, considerable invest- 
ments—upon their own account. The better type 
of French working man has generally some Go- 
vernment rentes or some shares or obligations 
of the six trunk lines. The obligations, or small 
debentures, are especially a favourite medium of in- 
vestment. These obligations are nominally for 20/. 
each, and they are redeemable at that rate. They bear 
interest at 3 per cent. per annum, and at one time 
they were obtainable at 12/. each. But since interest 
rates began to decline in Europe, the issue price of 
French railway obligations has been gradually harden- 
ing, until last year the Northern of France Railway 
succeeded in obtaining 19/. 2s. for its 20/. bonds. It 
is obvious that the existence in French society of a 
number of persons who have a pecuniary interest in 
French railways has a tendency to strengthen the 
monopoly which the Legislature has sanctioned, and 
which is based upon principles which would never 
find favour in Great Britain. For the present, at any 
rate, the Northern of France remains a highly profit- 
able State-preserved monopoly. The revenue acquired 
upon the system in 1896 was 8,272,426/., as compared 
with 8,008,022/. in 1895, showing an increase last year 
of 264,405/., to which passengers contributed 133,332/., 
and goods 120,127/., the balance being derived from 
miscellaneous sources. Notwithstanding the great pro- 
sperity of the Northern of France Railway, the system 
continues to be worked with the severe economy charac- 
teristic of the French. The working charges for 1896 
were 4,152,063/., as compared with 4,132,603/. in 1895, 
showing an increase of only 19,460/., while the traffic 
receipts, as we have just stated, exhibited an increase 
of 264,405/. The ratio of the working expenses to the 
traffic receipts stood last year at 50.19 per cent., while 
in 1895 it was 51.61 per cent. ; in 1894, 52 per cent. ; 
in 1893, 51.81 per cent. ; and in 1892, 50.76 per cent. 
In 1888 the ratio of the working expenses to the traffic 
receipts was only 45.38 per cent., so that it has been 
increasing of late years, although it was brought down 
again in 1896. Upon the whole, there is much to ad- 
mire, although, at the same time, there is a good deal 
to deprecate, in the Northern of France Railway. It 
is remarked sometimes that France is a stationary 
country, but it cannot, with any justice, be affirmed 
that the Northern of France Railway is a stationary 
railway system. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 2, 1897. 

Prices in most iron and steel markets manifest a 
hardening tendency, due more to the prudential with- 
drawing of very low quotations than to the vigorous 
demand, though more iron and steel are selling than 
for some time. Manufacturers are all looking for an 
improving distribution. The larger business of the 
past few weeks has been done for the most part at 
very low prices. Pig-iron production will show an in- 
crease from this output, particularly in Bessemer. 
Forge irons will rule low, because of fierce competi- 
tion, and the relatively disadvantageous position occu- 
pied by iron when compared to steel. The plate and 
structural mills continue to book large orders, but, so 
far as known, prices have not advanced on large 
buyers. Heavy ore shipments continue, and great de- 
posits of ore are being uncovered. At southern pig- 
iron points prices are firm. Charcoal irons have 
moved up a little in the north-west. The pivot on 
which prices rest is the volume of demand for winter 
work. That will not be known for, perhaps, a month. 
The daily press is teeming with great expectations 
from an immense wheat crop. Conditions among the 
agricultural population are evidently improving, but 
the accidental crop is a slim foundation for such anti- 
cipations. 








BELGIAN BriquetTEs.—The exports of briquettes from 
Belgium in June amounted to 55,694 tons, as compare 
with 37,298 tons in June, 1896, and 44,115 tons in June, 
1895. ‘The aggregate exports in the first half of this year 
were 270,985 tons, as compared with 234,195 tons in the 
corresponding period of 1896, and 228,486 tons in the 
corresponding period of 1895. In the latter totals the 
exports to France figured for 121,938 tons, 100,269 tons, 





and 90,714 tons respectively. 


d | rolling load of 4000 Ib. per lineal foot. 


THE FATAL DERAILMENT AT 
WELSHAMPTON. 


Ir will be recollected that on the evening of June 11 
an excursion train from Barmouth drawn by two engines 
left the rails just after passing through Welshampton 
station (Cambrian Railway), and was totally wrecked. 
Out of the 337 persons on toed 11 were killed (nine on 
the spot) and 17 injured, in many cases severely. 

The train consisted of two six-wheeled coupled goods 
engine, each weighing 393 tons, two six-wheeled tenders 
(each 31 tons), and 15 coaches (equivalent to 164). The 
leading coach was a four-wheeled Lancashire and York- 
shire Company’s van, all the rest of the stock being Cam- 
brian, and having either six wheels or bogies. On the 
outward journey the Lancashire and Yorkshire van was 
the last vehicle, and had a bogie coach next to it, but as 
four-wheeled stock must not be marshalled, according to 
the Cambrian Company’s regulations, next to bogie car- 
riages, the bogie was transposed before the return journey, 
so that it was the next carriage but one to the van. 

The two engines and leading tender and the two hind- 
most carriages kept on the rails, but all the other vehicles 
were scattered to right and left of the line. The leading 
van me parted from the trailing tender, and there 
were some 130 yards between this tender and the rest of 
the train when they came to rest. There is a falling 
gradient at the spot, but the line is quite straight and the 
train being late, it was going at a good speed, but with 
steam shut off, at the time of the disaster. The first 
intimation that the enginemen had was the noise and a 
sudden pull from behind. Before they could apply the 
brake (vacuum) it went automatically on, owing to the 
parting of the train. The damage to rolling stock was 
very severe, and the permanent way was completely 
destroyed, and the rails torn up for 114 yards. A signal 
wire was cut, and a telegraph pole knocked down. 

Colonel Yorke, who inquired into the accident on 
behalf of the Board of Trade, and whose report has now 
been issued, comes to the conclusion that the Lanca- 
shire and Yorkshire Company’s van was not responsible 
for the accident. The regulations of the Lancashire and 
Yorkshire and London and North-Western Companies, 
over whose lines the excursion had to run, require that 
trains of this length should have two vans, and so, as only 
one Cambrian van had been sent, the Lancashire and 
Yorkshire van was attached. He attributes the disaster 
rather to the running at high speed over poor permanent 
way, and he thinks that the tender with high centre of 

avity and 12 ft. wheel base most probably left the rails 
See the van, the latter having a 15-ft. wheel base, and 
weighing less than a third of the tender. The ballast was 
soft sand, and the van  oage g into it, and thus acted as 
a buffer to the rest of the train, bringing it to a stop with 
disastrous suddenness. 

While the Cambrian Company have recently spent a 
good deal in improving their stock, stations, and signalling 
arrangements, the improvement in permanent way, 
though already begun, has not kept pace with the other 
improvements, and Colonel Yorke strongly recommends 
the gery 4 to have the whole line — and reported 
upon, and then cause a programme to be drawn up of the 
work necessary to be done to it during the next few years; 
a limit of weight and speed being at the same time laid 
down for those portions which, in their present condition, 
are unsuitable for fast traffic or heavy engines. 

Further, the inspecting officer thinks that as long as 
the road is weak, trains 2 Bere be of such a length as not 
to necessitate the use of two engines, as he considers that 
two engines would produce more lateral strain than one, 
though he admits that on this point engineers are not 


agreed. 

As regards the question as to whether the Lancashire 
and Yorkshire four-wheeled van was rightly placed or 
not, Colonel Yorke points out that the Cambrian Com- 
pany and not the Lancashire and Yorkshire Company 
was responsible for this. A light four-wheeled vehicle 
always oscillates considerably, and to put it at the end of 
a train would only tend to increase this oscillation. As 
to whether it was possible that this van was squeezed 
off the rails by the heavy coaches behind, he argues that 
this does not depend so much on the disparity in the 
number of wheels of the vehicles composing the train as 
on the difference of the weight of these vehicles. While 
commending the regulation of the Cambrian Company that 
four-wheeled stock should not be directly attached to 
pa 2 stock, the gallant colonel points out that this re- 
gulation should consistently apply to all vehicles with 
rigid wheel base, as the end of a bogie carriage overhangs 
the outer rail of a curve toa much greater extent than that 
of any such vehicle. Such a rule, however, would be, as 
he remarks, impracticable, while so many varieties of roll- 
ing stock exist on our railways. ; 








BripGInG THE Mississtpp1.—A contract has just been 
concluded by the Chicago and Alton Railroad Company 
with the Lasig Bridge and Iron Works, of Chicago, for 
the construction of a new bridge over the Mississippi at 
Louisiana, Missouri. The new structure is intended to 
replace an existing bridge, which was built in 1873, when 
loads were much lighter than they are now. The new 
structure will be a single-track bridge of nine spans, and 
will carry two locomotives of 123 tons each, followed by a 
There will be five 
spans of 158 ft. each, a draw span 440 ft., and three other 
spans respectively 257 ft., 226 ft., and 316 ft. long, making 
the total length of the bridge 2029 ft. The foundations 
will be masonry on piles, and the bridge will be 12 ft. 
above the high-water mark. The new bridge will be 
built under the old structure, and there will be no inter- 





ruption of traffic. 
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There is again an increase in the 
orders for steel, and deliveries are being pressed for. 
Prices, although unchanged, are very firm. The current 
quotations are: Angles, 5/. per ton; plates, 5/. 5s.; and 
bars (round, flat, and square), 6/. per ton. 


Glasgow Copper Market.—At the forenoon session of 
the Glasgow copper market last Thursday no business 
was reported, but the price was unchanged. The price 
fell 2s. 6d. per ton in the afternoon in ayegethy with 
the dull opening of the market in London. There were 
no dealings in copper at the forenoon market on Friday, 
and the price lost other 6s. 3d. per ton; nor was there any- 
thing done in the afternoon, though the quotations re- 
covered the forenoon’s drop. At the forenoon meeting of 
the market on Monday no sales were reported, but the price 
rose 5s. per ton. The market was unchanged in the after- 
noon—nothing done. At last, yesterday forenoon one lot 
of 25 tons was sold, the price being unchanged. There 
was nothing done in the afternoon. One lot of copper 
was bought in the forenoon, when the price rose 1s. 3d. 
per ton. Other 25 tons changed hands in the afternoon 
at the forenoon prices. 


show but little change. 


Glasgow Main Drainage: South-Side Schemes.—Mr. A. 
B. M‘Donald, Glasgow city engineer, has prepared and 
issued a memorandum for the consideration of the Sewage 
Committee of Glasgow Corporation, which deals at con- 
siderable length with main drainage of the city, and with 
theconstruction of the works authorised by the Corporation 
Sewage Act. When the Sewage Bill was in Committee, 
an assurance was given, says Mr. M‘Donald, that the 
drainage of the southern districts of the city would be 
considered within & short period, and that diligence 
would be exercised in the preparation of a scheme 
for submission to Parliament. In fulfilment of that 
undertaking a special committee of the Corporation 
has had the matter under consideration, and, after 
discussing various proposals, has agreed on a plan 
whereby the municipal area on the south bank of the 
river, as well as certain of the territories occupied by 
other local authorities, may be completely drained by two 
systems of main sewers adapted to the separate Sonal 
of the low-lying areas adjoining the river and the higher 
lands situated further south. The proportion of drainage 
which may be conveyed westward to the works without 
yumping is nearly equal to that which, derived from 
Con levels, will require to be pumped. The leadin 
features of this scheme are now sufficiently elaborat 
to enable the corporation to enter on negotiations with 
the local authorities whose co-operation it is desirable to 
insure, and it is intended to meet with some of them on 
an early date. 


Glasgow Corporation Tramways: New Car for Electric 
Route to Springburn.—At the invitation of the Glasgow 
Tramways Committee, the members of the Town Council 
yesterday paid the annual visit to the tramway dépdts, 
more especially that of Coplanhill, on the south side of 
the city, where all the manufacturing operations, repairs 
of cars, &c., are carried on. At this dépdt the visitors 
had the opportunity of seeing a new car, which has been 
schemed in view of the application of electricity to the 
driving of the cars on the Mitchell street and Springburn 
route, on the overhead or trolley system. This car differs 
from those at present in use in several important respects 
It may be described asa double car, with seneubesanions 
for 46 passengers; but in consequence of the floor 
being raised to admit of the electrical apparatus 
being placed below, it is found that no outside seats on 
the roof of the car can be provided for, as the bridge over 
the roadway at St. Rollox comes too low. The major 
portion of the car is practically one of the existing cars, 
capable of carrying 18 passengers. Then there is another 
portion, with a footboard between, and having windows 
fitted with blinds to keep out the rain and wind, or which 
may be opened when desired, and the compartment be 
used as a smoking saloon. Both in front and rear there is a 
platform for the accommodation of those passengers who 

refer to travel in the open air. The car is tastefully 

fitted up, while for lighting purposes there will be an 
electric bee at each of the three points. There is a bogie 
at each end of the car. 


New Water Pipe from Gladhouse.—The principal busi- 
ness before the Works Committee of the Water Trust at 
a meeting held yesterday was a report by the engineer on 
the expediency of laying a new pipe to bring in the addi- 
tional supply of three or four million gallons of water per 
day during the summer season from Gladhouse. It was 
stated in the report that having considered the question 
fully, the engineer was satisfied that 3,000,000 gallons per 
day additional for 100 days could be obtained from Glad- 
house during the summer season, at a cost, including way 
leave, of 23,5001. In the event of a first pipe at present, 
Alnwick Hill Reservoir, it was pointed out, ran very 
quickly down, and it was highly desirable that they should 
have this additional water coming into it. The com- 
mittee unanimously approvec of the engineer’s report, 
and made a recommendation accordingly to the Water 
Trustees. 


New Shipbuilding Contracts.— Messrs. Gourlay Brothers 
and Co., Dundee, have contracted to build a fast passenger 
steamer for the General Steam Navigation Company. 
She is to be ready for next season’s pleasure traflic on the 
Thames.—The proprietors of the Laird Line are said to 
be intent on adding to their fleet of steamers, which will 
— the company in the front of the Channel trade, so 

ar as speed is concerned. 


Reduction in the Price of Aberdeen Gas.—On the 
occasion of their annual meeting, the Aberdeen Corpora- 
tion Gas Commissioners last week reduced the price of 
gas from 3s. 4d. to 3s, 2d. per 1000 cubic feet, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change, inquiries were 
numerous, prices were stiff, and a good deal of busi- 
ness was transacted. There were complaints that 
shipments so far this month were not over satisfactory, 
but there is every reason to believe that they will im- 
prove, for there is a lot of iron to be cleared, and it is 
not likely that quotations will decline much, seeing that 
Cleveland pig is scarce, makers’ stock being small and the 
quantity of iron in the public stores being less than for 
some considerable time past. There were buyers who 
endeavoured to purchase No. 3 g.m.b. Cleveland pig iron 
at 41s. 6d. for prompt f.o.b. delivery, and a large business 
might have been done at that price, but sellers were not 
prepared to accept such terms. A good few sales were re- 
corded at 41s. 9d., which was the general quotation. There 
were makers who held out for 42s., and in some cases they 
realised that price. The lower qualities of pig iron were 
steady, but they were more plentiful than No. 3. For 
No. 4 foundry 40s. 9d. was ae and grey forge was 
about 39s. 9d. Middlesbrough warrants, after realising 
41s. 10d., eased a little, and closed 41s. 8d. cash buyers. 
East coast hematite pig was only in moderate request, 
and, in fact, as was to be expected, the demand has 
gradually fallen away in consequence of prospects 
of few steel ship-plates being required, owing to 
the continued strike in the engineering trade. About 49s. 
may be = as the price for early seine f of Nos. 1, 2, 
and 3. Middlesbrough hematite warrants fell to 48s. 3d., 
but later in the day they rallied a little, and by the close 
were 48s. 6d. cash buyers. Spanish ore was firm, rubio 
being put at 14s. 3d. ex-ship Tees, and freight were stiff, 
6s. 3d., Bilbao-Middlesbrough being paid. To-day the 
only change in the market was in Middlesbrough war- 
rants, which, after fluctuating a little, closed 41s. 74d. 
cash buyers. 


Blast-Furnacemen and the Eight-Hours’ Question.—At 
last there is a likelihood of some definite understanding 
being arrived at with regard to the blast-furnacemen’s 
claim for an eight-hours’ shift, but it is felt that the ques- 
tion may not be settled so easily as was at one time ex- 

cted. However, the Cleveland Ironmasters’ Associa- 
tion have agreed to meet the men’s representatives on 
Monday next to discuss the question. uch may be said 
both for and against the claim. 


Manufactwred Iron and Steel.—These two important 
branches of the iron trade show very little change. Ship- 
plates present the least favourable condition and produc- 
tion will diminish more and more with the continuance of 
the difficulty in engineering. Producers of most articles 
up to the present keep pretty busy, but new orders are 
not over numerous. Bar prices are well maintained on 
the basis of 5. 5s. for commoniron bars. Ship-plates and 
ship-angles, both iron and steel, range between 5/. and 
5i. 2s. 6d. Heavy sections of steel rails are nominally 
41. 10s. net at works. 


Coal and Coke.—Bunker coal is in steady sale, but the 
supply is abundant, and quotations vary a good deal 
with different collieries. Gas coal is in fairly good re- 
quest, and prices are maintained. Manufacturing coal is 
somewhat dull. There is a rather more acaitel on ply 
of coke, and about 13s. 3d. is the figure now for blast- 
furnace qualities delivered here. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Installation of the Master Cutler.—Mr. Maurice G. 
Rodgers, managing director of Joseph Rodgers and Sons, 
Limited, cutlery manufacturers, Sheffield, has been duly 
installed Master of the Cutlers’ Company of Hallamshire. 
It is regarded as a remarkable fact that although Mr. 
Rodgers is the direct descendant of a firm which has been 
established more than 200 years, he is the first of the race 
to fill the office of Master Cutler, or to join any public 
body. There was a very large attendance of the managers 
and workmen to witness the ceremony. The Master 
Cutler, in acknowledging the honour conferred upon him, 
said it would be his duty to carry out the policy of the 
Cutlers’ Company, which had always been a policy for 
the welfare of the city at large. He hoped to he able to 
do away with some of the dishonest trading abroad, 
by which Sheffield was being robbed of its good 
name. He moved a vote of thanks to Sir Alex- 
ander Wilson, Bart., for the way in which he had 
fulfilled the duties of Master during the past year. 
Mr. H. H. Andrew, in seconding, said it had been a very 
great gratification to the members of the company that 
so distinguished a member as Sir Alexander Wilson should 
have been in office during the Jubilee year of Her 
Majesty’s reign, and that he should have been recognised 
in so special a manner when Her Majesty visited Shef- 
field. Sir A. Wilson, in reply, said it had been his desire 
to see the business of the company conducted to a success- 
ful issue in every way, and to maintain the fame and 
prestige of their ancient and honourable guild and its 
reputation for hospitality. He expressed regret at the 
retirement of Sir H. isler Lack, the Comptroller- 
General of Patents, Designs, and Trade Marks, saying 
he had been a consistent friend of the Cutlers’ Company. 
They had also sustained a great loss by the death of 3 r. 
Mundella, who was one of their — helpers in Parlia- 
mentary matters. The Master Cutler will give his feast 
later in the year, there being difficulty in obtaining the 
attendance of prominent politicians so soon after Parlia- 
ment has risen. 


Electric Light at Rotherham.—At a special meeting of 
the Rotherham Town Council it was decided to apply to 








the Board of Trade for a provisional order empowering 
the Council to supply electricity for lighting and ordinary 
purposes within the district. The corporation own the 
gas works, but it was pointed out that there was nothing 
antagonistic between the two lights, and as the electric 
light is looked upon as the light of the future they did 
not want to be behindhand in regard to it. 


Electric Trams at Shefield.—The Sheffield Corporation 
at their meeting to-day accepted the tender of the Barrow 
Hematite Steel Company, Limited, for the supply of 
rails and fishplates required for the conversion of two 
sections of the present route into the electric overhead 
system and for the construction of a line through the 
centre of the city uniting the two sections for 15,960/, 
Further time has been given to the firms who are tender. 
ing for the construction of the overhead system. 


The ‘‘ Iron Man” in the Pit.—There is a great deal of 
unrest in some parts of the Yorkshire coalfield with respect 
to the increasing use of coal-cutting machinery. At the 
Altofts Collieries, near Normanton, matters have come to 
a crisis. The men were dissatisfied with the rate of re. 
muneration they received, and on a ballot being taken a 
great majority showed themselves in favour of a strike, 
About 2000 men are affected. 


_ The Engineers’ Dispute.—The dispute in the engineer. 
ing trades at Sheffield is rather extending than otherwise, 
and is being carried on with much quiet determination 
on both sides. What is the precise situation is not easy 
to ascertain, as the information furnished by the two 
parties to the struggle is absolutely contradictory, 
According to the men the engineering departments at 
the large works are silent; that there have been break- 
downs in other shops and no one to repair, and 
that generally such a condition of things exists as 
will compel a settlement before long. A very different 
story is told on the other side. The employers 
say that with the aid of foremen draughtsmen, senior 
apprentices, intelligent labourers, and non-unionists, they 
are carrying on more pressing work, and are quite able to 
effect any repairs that might be needed in other parts of 
the works. Experienced strikers are being put on as 
smiths, and other men are coming on as strikers. Not 
only are the employers very firm, but they say they are 
suffering less inconvenience than they expected, and are 
practically indifferent how long the struggle lasts, The 
latest development at Leeds is an alleged determination 
on the part of employers to bring in outsiders, so that 
some of the more pressing work might be gone on with. 


The South Yorkshire Coal Trade.—The returns of the 
coal trade with Hull during August are, so far as tonnage 
is concerned, highly satisfactory. From 83 collieries 
there went 248,704 tons as against 231,488 tons in August 
last year, being an increase of 17,216 tons. In the eight 
months 1,704,720 tons were sent, as compared with 
1,497,140 tons in the first eight months of 1896; this is an 
increase of 206,800 tons, or 13.8 per cent. The increase 
was principally in the exports to foreign countries, chiefly 
to Russia, Sweden, and Norway. If prices were only a 
little better, coalowners would be doing well now. At 
home there has been a considerable improvement in the 
house-coal trade, but the demand for manufactures’ fuel 
has in consequence of the strike began to fall off, and 
some works are this week taking much less than their 
usual quantity. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—A comparatively restricted business has been 
passing in the steam-coal trade ; stocks have accumulated 
at — and the demand for immediate shipment has 
fallen off. Prices have been somewhat easier; the best 
descriptions have made 10s. 9d. to 11s. per ton, while 
secondary qualities have brought 9s. 6d. to 10s. 6d. per 
ton. The house-coal trade is beginning to show more 
activity. The demand for patent fuel has fallen off, but 
not to any very considerable extent. Coke has shown 
little change ; foundry qualities have made 17s. to 17s. 6d. 
per ton, while furnace ditto have brought 15s. to 17s. per 
ton. Iron ore has been steady; the best rubio has made 
13s. to 13s. 3d. per ton. The manufactured iron and steel 
trades have shown little change as regards prices, but 
they have been adversely affected by the engineers’ strike; 
heavy section steel rails have made 4. 10s. to 4/. 12s. 6d. 
per ton, while light section ditto have brought 5/. 7s. 6d. 
to 5/. 10s. per ton. 


Port Talbot Railway.—A number of business gentlemen 
made a trip on Tuesday over the Port Talbot Railway and 
Dock Company’sline, whichruns from Port Talbot to Port- 
y-Rhy], adistance of 17 miles, joining the Great Westernat 
the latter place. The line was laid out by Mr.P. W. Meik, 
assisted by Mr. Case, as resident engineer ; and the works 
were commenced in February, 1895, by Messrs. Pearson 
and Sons, the contractors. The first part of the line runs 
along the Dyffryn Valley, and the party were very soon 
at Bryn, where a station has been erected. The effect of 
the new line has already been felt at this place, and an 
old colliery which used to be worked by the Bryn Col- 
liery Company, but which has been idle for between 20 
and 30 years, has now been opened again. The next 
matter of interest is a tunnel through the hill dividing 
the Dyfiryn Valley from the Garw Valley, which necesi- 
tated a boring 1010 yards long. Another stop was at 
Maesteg, where a station has been built. The train 
then ran down through the Garw at a more rapid rate 
than it had pulled up the hill on the other side, and it 
was very soon near the Garth Pit, where a viaduct has 
been built. It is 330 ft. long, and at the highest arch it 
is 70 ft. high. The last halt was made at Port-y-Rhyl, 
when the engine changed ends, but the train did not go 
right to the terminus. ‘The homeward journey was 
accomplished without incident, The first load of coal 
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taken over the line was a consignment of 400 tons, which 
was sent from the Garth pits by the Garth-Merthyr Col- 
liery Company on Monday night, and shipped for Ireland 
in the steamer Redlormie. 


Lynton and Barnstaple Railway.—The directors of the 
Lynton and Barnstaple Railway Company report: ‘‘ The 
expenditure on capital account to June 30, 1897, amounted 
to 69,3252. 7s. 6d. The directors regret to state that the 
contractors have failed to complete the line within the 
contract time. The board have used every effort to obtain 
completion, and on behalf of the company have always 
fulfilled their part of the contract. The locomotives and 
rolling stock are ready for delivery, and the stations will 
be complete whenever required. An application was 
made to the Board of Trade for authority to increase the 
capital, and the Board of Trade certificate has been duly 

nted. It is expected that the line will be completed 
in from two to three months. It would, however, be un- 
advisable to open it at the beginning of winter. The 
directors, therefore, propose to commence running trains 
jn January, so that everything may be in working order 
for the summer traffic.” 


The Rhymney Valley.—The iron and steel works are 
pretty well employed, but new orders are not coming in 
so freely as could be wished. 


New Lighthouse.—The Trinity Board has decided to 
erect a new lighthouse at the Foreland, near Lynton. 


Keyham Dockyard Extension.—The Keyham Dockyard 
extension has made considerable progress during the past 
few months. When the extension was first decided on in 
1893, it was calculated that the total cost of carrying it 
out would be 2,000,0007., and during the year 1894-95 
1000/. was spent in making the preliminary arrangements. 
As the work has advanced it has been found that the 
original estimate is altogether inadequate; in fact, the 
Lords of the Admiralty have now decided to spend 
3,175,0007. upon the extension, this amount including 
175,0002. for fixed machinery such as cranes, sheerlegs, 

umping engines, &c. Sir J. Jackson, the contractor, is 
Cone six barges built, each with a carrying capacity of 
1250 tons ; they have been ordered expressly for removing 
mud from the extension site. Loading jetties will be 
built and will necessitate new moorings for the boathouse 
and bathing-tray belonging to the Royal Naval Engineer- 
ing College, in addition to which new slips will have to be 
provided at some other part of the dockyard foreshore 
for the repair of boats belonging to the Dockyard Reserve. 
Up to the present 188,204/. has been spent on the exten- 
sion; and as the number of workmen employed is gra- 
dually increasing, it is expected that another 350,000/. 
will be expended during the next seven months. The 
extension is expected to be completed by 1903. 


The Electric Light at Gloucester.—At a meeting of the 
Gloucester City Council on Tuesday, a report prepared 
by Mr. Hammond, electrical engineer, on an electrical 
sapply and dust destructor works for the city was con- 
sidered. It was resolved to establish electrical supply 
works with a dust destructor attached, to lay down mains 
in a list of streets mentioned, and to apply to the Local 
Government Board for power to borrow a sum not ex- 
eg 50,0002, for the purpose of carrying out the 
works, 








Prussian State Ratiways.—The receipts of this system 
in April and May amounted to 9,200,000/., or 250,050/. in 
excess of the corresponding collection in the correspond- 
ing months of 1896. 





An Hypravutic Liresoat.—A new steam lifeboat has 
just been completed for the Royal National Lifeboat 
Institution by Messrs. Thornycroft, of Chiswick, and 
named the Queen, and she has made a short trip down 
the Thames in order to test the new combined oil and 
coal fuel, the vessel being fitted to consume both coal and 
liquid fuel. For the latter, Russian Astatke oil, which 
has a flashing point of 380 deg., is used. The Queen, 
which is the largest of the three steam lifeboats in the 
lifeboat fleet, is fitted with hydraulic propulsion, a 
system which has proved so well suited for steam boats. 
By the adoption of this system the danger which is asso- 
ciated with the paddle and the screw when operations are 
being carried out in the near neighbourhood of a quantity 
of wreckage or near sandbanks 1s avoided, while speed is 
not interfered with in any way. The length of the new boat 
over allis 55ft., her extreme breadth over belting 16 ft., and 
at a loaded displacement of 30 tons her specified speed is 
8} knots. Her mean draught on which she has run the 
measured mile is 2 ft. 11 in. She is fitted with two coal 
bunkers and four oil tanks, capable of carrying three tons 
of coal and 3} tons of oil—an equivalent of nine tons of 
coal. The boat is constructed of steel (Siemens-Martin) 
and minutely sub-divided by steel bulkheads into water- 
tight compartments, being protected around the sides 
by stout wood belting. The speed already attained is 
8.91 knots, but this it is expected will be exceeded on 
further trial. Her total consumption of combined 
fuel on a two hours’ run was 840 Ib. The Queen 
carries a crew of nine men, and is able to accommo- 
date 40 passengers. She is to be stationed at New 
Brighton for service in the port of Liverpool, which 
branch has contributed 3497/.—including 1000/. from the 
Liverpool Docks and Harbour Board—towards the cost, 
which was 50007. The steam lifeboat Duke of Northum- 
berland, at present stationed at New Brighton, is to be 
transferred to Holyhead on the arrival of the Queen. 
The only other port possessing a steam lifeboat is Har- 
wich, This is t e City of Glasgow, which was built in 
—_ The committee of the institution are about to 
uild two others, one of which will be stationed at Pad- 
stow, on the coast of Corn wall, and the other at Grimsby. 





MISCELLANEA. 


THE telephone connection between Berlin and Buda- 
Pesth was to be opened September 1, and is another im- 
portant link in the European long-distance telephone 
system. A conversation of not more than three minutes’ 
duration costs 4 marks (4s.). 


The Board of Trade returns for last month show an 
increase on the month in imports of nearly 900,000/., and 
a decrease in exports of over a million and a half. Onthe 
exports for the eight months of the year the decrease is 
over three millions, while the imports show an increase of 
nearly 114 millions. 


The increase in the goods traffic on most railways has 
resulted in a marked want of goods carriages in various 
countries, and this has again called forth a regular busi- 
ness in letting goods carriages for hire. Denmark has 
already some time ago been compelled to hire goods car- 
riages from Germany, and now the Swedish State Rail- 
ways have hired 400 goods carriages from a Berlin firm. 


The use of sea-going lighters or ee is considerably 
on the increase in Hamburg, since the opening of the 
North-Sea Baltic Canal. Still lighters of 300 and 600 
tons capacity are the most common, their cost being 
some 30,000 to 60,000 marks, or 15007. to 3000/.; there 
are only two or three hands on board, and they generally 
stand the sea very well. It has been suggested that 
similar craft would answer well, for instance, for export 
of Swedish iron ore, the more so as the Ems-Dort- 
mund Canal will give easy access to the coal deposit in 
Westphalia. 


One of the New York printing-machine builders has 
succeeded in producing extremely accurate gear-wheel 
castings by the simple device of using a machine-cut 
metal pattern, and Ha the mould in a core oven 
before the pattern is removed. Under these conditions 
the metal mould expands whilst the clay tends to shrink, 
with the result that on cooling the pattern can be with- 
drawn, leaving behind it a perfect mould. Wheels cast 
in this way show, it is stated, the tool marks on the 
original pattern, and customers have accepted them as 
machine-cut wheels. 


A Parliamentary paper showing the gross liabilities of 
the State under the funded and other debts, and the esti- 
mated assets, &c., has just been issued. This states that 
the gross liabilities on March 31, 1896, were 652,540,105/., 
and these were reduced by 7,630,528. (on balance) during 
the succeeding twelvemonth, making the gross liabilities 
on March 31 last 644,909,8477. The reductions were as 
follows: Under Funded Debt, 1,448,146/.; terminable 
annuities, 4,409,518/.; and unfunded debt, 1,842,800/. 
There was an increase under ‘‘ other capital liabilities” of 
70,2062. The Funded Debt at the close of the financial 
year 1896-7 was 587,698,732/. 


The Denmark State railways have adopted a very 
sensible and practical plan from the — of dealing 
with the terrible Gjentofti railway collision, where about 
40 passengers were killed and some 70 passengers more or 
less severely injured. They have appointed a commission, 
consisting of four gentlemen, one of whom, the judge in 
the Commercial Court, to whom all claims for compensa- 
tion have been sent in, the State railways having at once 
admitted their duty to compensate the sufferers. The 
matter is being dealt with, not on a strictly legal basis, 
but quite as much from a view of fairness, and it is ex- 
pected that all the cases will be settled in this manner, 
and that none of the sufferers or their relatives will bring 
their claims before any court. 


The selected list of contractors who will tender for the 
construction of the national harbour at Dover have 
received an intimation that the plans and specifications 
of the works are ready. According to them the tenders 
should be in the hands of the Government authorities 
in a few weeks from the present time. The work at the 
eastern and western ends of the harbour will be pr: 
with simultaneously so as to expedite the construction. 
The lengthening of the Admiralty Pier seaward, which 
will form the western arm, is to be pi ed with at 
once, as it is necessary for the protection of the enlarged 
Continental and commercial harbour which is being con- 
structed by the Harbour Board. Before the eastern arm 
can be commenced a considerable area of the foreshore 
under the cliffs is to be reclaimed. 


A new method of laying dust on the road bed is now 
being tried on the West Jersey and Seashore division of 
the Pennsylvania Railroad, being the invention of Mr. 
J. H. Nichol, an assistant engineer to the company. The 
device consists in sprinkling the ballast with a heavy 

troleum oil. The quantity of oil needed is 2000 United 

tates gallons per mile, and the distribution is effected 
from special cars, shields being provided to protect the 
rails from the spray. The operation is effected at the rate 
of four miles per hour. The use of the oil in this way was 
inaugurated last April, and up to August over 100 miles 
of track had been treated on the branch named, whilst a 
certain amount of work had also been done on other of 
the company’s branches. The experience gained so far 
shows that one application of the oil is enough for at 
least one season, ar the road is then absolutely free from 
dust. 


In a paper on the preparation of timber for under- 

und use, contributed by Mr. J. Bateman to the 
British Society of Mining Students, the author stated 
that mine timber is subject to decay from various causes, 
such as warm moist air; but the most serious cause is the 
chemical action set up by the cotton mould fungus. The 
latter is the white fluffy material which is seen clinging 
to timber, especially in return-air ways. Various schemes 
have been tried to prevent the attack of timber in this 





way, such as keeping water constantly trickling down the 
wood, steeping it in brine, charring the surface, or white- 
washing it, and impregnating it with creosote. This last 
answers best. The timber is placed in a wrought-iron 
cylinder, and the air exhausted thence, a vacuum of 9 Ib. 
to 12 Ib. per square inch. Creosote is then forced in 
until the pressure reaches 100 lb. per pamnes inch. Pine, 
fir, &c., will absorb about 10 lb. to 11 1b. of creosote per 
cubic foot, whilst oak, and other woods, will take about 
6 lb. per cubic foot. 


From a report of the British Consul-General in Odessa, 
which has age been published, it appears that British 
coal, which was once an important item of import at 
Odessa, declined last year, even when compared with the 
meagre figures of the preceding year. Russian coal, 
though inferior in quality, is favoured by a heavy Customs 
duty and has proved a formidable competitor to the 
British commodity, and it is to be feared that, with the 

wth of coal mining in Russia, a further decrease may 

expected. There is, however, the Consul-General adds, 
no immediate prospect of any further serious decline in 
the import of British coal, owing to the fact that a con- 
siderable drain on the home supplies has followed the 
Imperial Ukase of last year, ordaining that the Baltic 
fleet should only consume Russian coal, and that the local 
demand for coal fuel continues steadily to increase. The 
coal consumed locally was once exclusively British, 
whereas the latest statistics show that out of a total of 
265,960 tons, representing the amount consumed during 
the year, Russia supplied 183,490 tons, England only 
81,470 tons. 


The sixteenth Congress of the Sanitary Institute will 
be held this year at Leeds, from September 14 to18. In 
addition to the usual meetings for the reading and dis- 
cussion of papers there will be an exhibition of sanitary 
appliances. On Monday, September 14, the President 
will deliver his inaugural address in the chemistry class- 
room of the Yorkshire College; whilst there will be 
a reception by the Lord Mayor in the Art Gallery 
on September 15, at 8.30 p.m.; and a lecture to 
the Congress will be delivered on September 16, at 
8.30 p.m., by Mr. H. P. Boulnois, city engineer, Liver- 
pool. A popular lecture will be given, in the same place 
and at the same hour, by Mr. P. byer, medical officer 
of health, on September 17. The sectional meetings will 
be held in the Town Hall. Section I.: ‘‘ Sanitary Science 
and Preventive Medicine,” will be presided over by Mr. 
F. Pridgin Teale, F.R.S.; whilst that on ‘‘ Engineering 
and Architecture” (Section II.) will be under the 
presidency of Mr. Lewis Angell, M.I.C.E., F.R.L.B.A.; 
and that on ‘‘Chemistry, Meteorology, and Geology,” 
under Mr. W. Whitaker. F.R.S. There will be in addi- 
tion conferences on River Pollution, Municipal Repre- 
sentatives, Medical Officers of Health, Municipal and 
Country Engineers, Sanitary Inspectors and Domestic 
Hygiene. Further particulars can be obtained on appli- 
cation to the secretary, Mr. E. White Wallis, F.S.S., at 
the Parkes Museum, Margaret-street, London, W. 


A circular has been addressed to the various chambers 
of commerce throughout the United Kingdom by Sir 
Courtenay Boyle, as chairman of the Commercial Intelli- 
gence Committee, stating that the Board of Trade has 
appointed a committee, consisting partly of officials, 
partly of commercial representatives, to consider and 
advise as ‘to the t means of procuring and diffusing 
among British traders at home more prompt and accurate 
information than is at present available from public 
sources respecting supply and demand in colonial and 
foreign markets, and as to the desirability of instituting 
some exhibition or museum of samples. The questions 
appended to the circular are: 1. Do you consider that 
British traders can be more adequately supplied with 
commercial intelligence? 2. Do the present consular 
and colonial reports, in your opinion, require amend- 
ing or supplementing in any points, and would it 
be an advantage to the commercial public that these 
re 
] 


ed pa should be summarised so as to collect together 
a 


the “information bearing on this or that parti- 
cular subject or industry? 3. Do you consider that 
substantial advantages, justifying expenditure of public 
money, would result from: (a) The 7 gan re ogy of 
special commercial agents in the British colonies, and 
as is already the case to some extent in foreign countries? 
(b) The employment of special agents on special missions 
to this or that country in connection, first with one in- 
dustry, then with another? (c) The establishment of a 
commercial inquiry office? (d) The establishment of a 
museum of samples with local museums affiliated? 4, 
How far do you consider it of importance to obtain very 
speedy information? In other words, is it probable, in 
our opinion, that telegraphic intelligence will constantly 
in demand? 5, Can you make any further suggestions 
bearing on the subject of the inquiry ? 





AGRICULTURAL IMPLEMENTS IN Russ1A.—It is notified 
that the Russian Government will place agricultural im- 
plements upon the free list as from January 1, 1898. 





Soutn Arrican GoLp Mininc.—The extraction of gold 
in the Witwatersrandt district in July showed a slight re- 
duction as compared with June ; it amounted, however, 
to 242,479 oz,, as compared with 203,873 oz. in June, 1896, 
199,453 oz. in June, 1895, 167,953 oz. in June, 1894, and 
126,169 oz. in June, 1893. The aggregate extraction in 
the first seven months in this yearamounted to1,630,9100z., 
as compared with 3,281,874 oz. in the whole of 1896, 
2,277,635 oz. in the whole of 1895, 2,024,159 oz. in the 
whole of 1894, and 1,478,473 oz. in the whole of 1893, 
The output for the whole of 1897 appears likely to range 
between 2,700,000 oz. and 2,900,000 oz. 
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NOTICE TO AMERIOAN SUBSORIBERS. 

We beg to announce that American Subscriptions to EnentaERine 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wingy, 53, East 10th-street, New York, 
and Mr. H. V. Houmgs, 44, Lakeside Building, Chicago. The 
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THE TRADES UNION CONGRESS. 

THE meeting of the Trades Union Congress pos- 
sesses more than usual interest this year, at any 
rate for engineers, from the fact that perhaps the 
most important struggle that has ever taken place 
between capital and labour is now in full swing. 
As a rule, these congresses do not lead to any sub- 
stantial results. The proceedings consist mostly 
of the proposing of resolutions condemning some 
person or persons, and these aggressive proposals 
are carried almost as a matter of course ; for your 
Congress is nothing if not condemnatory. Hap- 
pily, however, these damning resolutions are very 
much like the terrible cardinal’s curse, for ‘‘ nobody 
seems a penny the worse.” The Congress cannot 
complain that it does not receive countenance from 
the ‘‘ pampered classes.” It was welcomed to Bir- 
mingham, where the meeting has taken place this 
year, by the Lord Mayor of that city, whilst the 
beautiful Countess of Warwick, one of the brightest 
stars of England’s aristocracy and fashion, sent a 
special invitation to the delegates to visit her at 
Warwick Castle, and, later, her sincere regrets that 
she could not receive them in person owing to indis- 
position. Itis a delicate and difficult thing for a 
Lord Mayor to address in a sympathetic manner a 
congress stuffed full of combustibles like the 
Trades Union Congress. It must be very like 
touching off one of Mr. Brock’s set-pieces, and Sir 
J. Smith, who this year occupies the chair, once 
filled by Mr. Chamberlain, did wisely to retire 
when he had delivered his amiable platitudes. 
Some of these, however, must have sounded 
strangely to the more ‘‘ advanced ” of his audience. 
For instance, when he spoke of the virtues of ‘‘ in- 
dividual liberty of action to the fullest extent ;” 
the ‘‘good relationship between capital and 
labour ;” ‘‘ that no trade should be hampered un- 
necessarily,” and ‘‘that all disputes should be 
settled without strikes,” Sir John did well not to 
stop to hear the practical comments on the way 
these ends are to be reached as suggested by mem- 
bers of the Congress. 

The chief business of the meeting took place on 
the second day, Tuesday last, when the President, 
Councillor J. V. Stevens, read his address, which, 
however, was of a less bellicose character than that 
of some of his predecessors. He referred to the 
legislation in favour of the working classes which had 
taken place since the Congress last met in Bir- 
mingham, now 28 years ago, and claimed for the 
organisation the credit of these measures from the 
extension of the franchise down to the Parish and 
District Councils Act. We are by no means in- 
clined to minimise the influence the Congress may 
have had in helping forward enactments which 
have tended towards the improved condition of the 
people at large, for it is impossible to advance one 
class without the whole nation being benefitted ; 
but surely some credit might be given to those not 
aftiliated to the Trades Union Congress for the list 
of measures given by Mr. Stevens. In speaking 
of the insistance by the Government of trade union 
wages and trade union hours of labour, and the 
‘¢ fair wages resolution ” of the House of Commons, 
the speaker was more within the mark, for these 
measures were doubtless due to trades union in- 
fluence. It is, however, one thing to gain an end, 
but. quite another thing to prove its benefit to 
those on whose behalf it has been urged. By the 
curious lack of some mental faculty, the trades 
unionists never seem able to grasp the moral con- 


5| tained in the fable of the dog and the shadow, and 
_ | cannot see that by clutching at a visionary benefit 


they may lose the solid advantages they possess. 
Like the piece of meat in the tale, an industry 
once swept away in the stream of trade competition 
can hardly be recovered, and that is the danger of 
all those strikes into which the trade union official 
enters with so light a heart, 








The chain-makers of Cradley Heath and the 
nail-makers of East Worcestershire afforded the 
President of the Congress a legitimately telling 
example of the hardships of labour, hardships 
which some of the members of the Congress evi- 
dently attributed to the ogre ‘‘ Capital,” to judge 
by the cries which were called forth by the re- 
ference. It is a fact, however, that these chain- 
makers and nail-makers carry on their operations in 
the most primitive fashion, and it is the competition 
of labour-saving machinery which keeps their re- 
muneration down to starvation point. Mr. Stevens 
apparently puts much faith in legislative inter- 
ference and trades union action, but neither Parlia- 
ment nor trades unions, nor any other influence, can 
force the rate of wages above a point at which the 
labour ceases to be remunerative. - But, though 
an artificial stimulus can do nothing to perma- 
nently benefit a trade, artificial restrictions can 
effectually destroy or degrade it. Thus, trade 
unions have done much in the past to prevent 
cheaper production, and the policy seems to be 
ever gaining ground. Obstacles are put in the way 
of the adoption of labour-saving appliances, and 
men are forbidden by the strictest laws of the 
unions from doing the best they can in rapidity of 
output. Such measures must of necessity recoil on 
the heads of those that frame them, or, rather, on 
their unfortunate followers. The nail-makers of 
Worcestershire have to compete with machines 
that neither tire, nor get sick, nor even want 
feeding. The battle is almost an hopeless one, 
but still something is wrung by hard necessity 
from the margin that yet remains; but Mr. Stevens, 
if we understand him rightly, would push these 
helpless nail-makers from their slender foothold in 
the trade by insisting they should be paid what is 
styled ‘‘a living wage.” How this increase in 
wages would be brought about we are not quite 
sure, whether by Parliament—as in the fair wages 
resolution—or by trades union action, is not 
apparent ; but, as we have said before, neither 
Parliament nor the trades unions can make people 
buy nails that they do not want, or those they do 
want, at a higher price than they can get them 
elsewhere. 

It is said, however, in this particular case, that 
the middleman is the sinner. He makes enormous 
profits by grinding the nail and chain-makers down 
to starvation wages and selling the goods at high 
prices. We do not profess to have any personal 
knowledge of this branch of industry, but we have 
heard this tale for some years past, as hundreds of 
others must have done, and our ever-increasing 
wonder is that no one should have rushed in to 
take a share of these ‘‘ enormous profits ” of the 
nail and chain factors. Our general experience is 
that in any industry in which the making of 
enormous profits has become notorious, the influx 
of competitors has been so great that profits, if 
any, have ultimately become of an entirely inverse 
description. Now if this approximately constant 
rule had applied to the me and nail-making 
industry, it is evident that the operators would have 
had a competition for their labour and would have 
received the usual benefit of a fair market 
price. We will suppose, however, that the factor 
does make ungodly gains at the expense of the poor 
sweated workmen and women, and that for some 
occult reason others do not strive to appropriate a 
share of this golden harvest. In that case we will 
make a practical suggestion to the Trades Union 
Congress, in the proceedings of which practical sug- 
gestions are so regretably deficient. There was 
much talk of the union of unions, and levies of 6d. 
or a 1s. a week on all workmen of every trade ; the 
thousands that would thus be put at the disposal 
of the labour leaders weekly being sufficient to make 
the mouths of the most bloated capitalists water. 
Now, instead of spending these vast sums in more 
or less profitless strikes—that at the best ‘must 
injure labour some what, even if it injurecapital more 
—let some very small part of the funds be devoted 
to supplying certain of these chain and nail makers 
with iron and coal, and then assist them further by 
carrying their wares to a proper market. We have 
heard of the existence of a “‘ ring,” but we refuse to 
believe that any ring is able to make users of chains 
and nails pay more for those articles than they are 
obliged to do, and the ‘‘enormous profits” of the pre- 
sent factors would give a fair margin for cutting rates. 
It is to be feared, however, that the low wages of 
the unfortunate persons referred to are more due to 
more natural causes than to ‘‘ enormous profits” of 
factors ; and even if such were not the case, the 
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programme we have sketched out would hardly be 
‘* spirited ” enough for the trades union leaders. 

We have dwelt at some length on this one inci- 
dent because so much that may be said upon it 
underlies the principles of modern trades unionism 
as they are put in practice, or endeavours are made 
to put them in practice. The chain and nail-makers 
afford an extreme instance, perhaps the strongest 
the trade unions could bring forward ; but, as we 
have attempted to show, it is possible there may 
be excellent reasons why a strike would be the 
reverse of beneficial to the operatives in the trade. 

On the great question now before the public, the 
engineers’ eight-hours day, Mr. Stevens had nothing 
that is new to add; but an important step was 
taken by the Congress in passing the resolution 
moved by Mr. Curran, of the Gasworkers’ Union. 
This resolution expressed ‘‘entire sympathy with 
the present struggle of the Amalgamated Society 
of Engineers and others to obtain an eight-hours 
working day,” and expressed ‘‘sincere trust that 
all the trades represented at this Congress will 
come to the aid of those affected, both morally and 
financially.” How far the executive of the unions 
will fall in with the suggestions as to financial aid 
is the important point, and will decide whether the 
resolution shall remain a ‘‘ pious wish” or a sub- 
stantial reinforcement to the Amalgamated Engi- 
neers during the struggle. It appears that from 
Mr. Pickard’s speech that the miners have voted 
5001., which, at any rate, is an earnest of their 
good wishes, and it remains to be seen how far the 
other unions will follow this example. Certainly 
the Amalgamated Engineers have set an example of 
unselfishness, and have cast their bread upon 
the waters to the extent of 156,000/. during 
the last 46 years. We may, however, leave this 
part of the subject for the present, as we shall 
have occasion to return to it again. We may, how- 
ever, point out that the policy of combination 
need not be confined to one side, and it is possible 
that Capital, since it has learnt the lesson of imita- 
tion, may take a leaf out of Labour’s book. There 
is, indeed, a precedent in this direction in the 
great Australian strike of a few years back. 

We have already discussed this question at 
length on more than one occasion, and our readers 
are aware that we should cordially support an eight- 
hours day, even with nine-hours pay, were we 
assured that the measure might be adopted with 
security, that is, without losing a still larger share 
of the engineering industry than we have already 
done. The President referred to the success of the 
nine-hours’ movement, which took place about 
25 years ago, but as Sir Benjamin Browne has con- 
clusively pointed out in an excellent and most 
moderately worded letter to the Times, the benefits 
conferred on the men by their victory have not 
been so unqualified as many suppose. Certainly 
there have been periods of depression in the engi- 
neering industry since then, during which workmen 
have suffered grievously. How far this may have 
been due to the action of the workmen, how far to 
natural causes, and how far to the defects of 
management on the part of employers must always 
remain an open question, but certainly the opinion 
of one so eminently capable of forming a true and 
unbiassed estimate—both on account of his position 
and his great natural ability—as Sir Benjamin 
Browne is worthy of all respect. Mr. Stevens is in 
favour of ‘‘ an eight-hours’ day by legal enactment, ” 
and later on Mr. W. Thorne proposed a resolution 
to the meeting, which was duly carried, that ‘‘ the 
time had arrived when the hours of labour should 
be limited to eight hours a day in trades and occu- 
pations, and instructing the Parliamentary Com- 
mittee to bring this about.” Fortunately for the 
working classes at large, the Parliamentary Com- 
mittee of the Congress have not such sweeping 
powers as the wording of the motion would lead 
one to suppose, and Parliament may refuse to be 
controlled by that body. It is, however, 
manifest that no machinery could be devised 
for putting such a law in force, even were 
it passed. In large factories, doubtless, there 
would be no difficulty, but how persons could be 
prevented carrying on ‘‘ occupations” for a longer 
period than eight hours, it would pass the wit of 
man to devise. The inevitable result of such an 
enactment would be a check to the factory system 
—upon which our whole material advance is 
founded —and a partial return to the baleful 
system of cottage or garret industries. Sug- 
gestions have again been put forward of late 
that a way out of the present difficulty would 





be found by conceding the eight-hours day and 
working double shifts. Putting aside the ques- 
tion of increased pay demanded—for the eight hours 
are to be paid as nine—employers in the engineering 
trade would gladly indeed fall in with the eight- 
hours movement were the double shift—or, as some 
have suggested, the treble shift—system readily 
workable. To work 16 hours in place of nine would 
mean such a decrease of the proportion of esta- 
blishment charges as would afford a reasonable 
profit in itself. Machines, as we have said, do not 
get tired like men, and would do their double duty 
without extra pay—their pay being in the shape of 
interest on first cost ; neither do machines wear out 
asa rule, they become obsolete with the progress of 
invention. The double shift would not increase 
rent and other standing expenses of a like nature. 
The double-shift system therefore holds out golden 
inducements to the engineering employers, but un- 
fortunately these inducements have been proved to 
be largely illusory in the engineering trade. The 
difficulty of overseeing—which, in spite of trade 
union objections, is still a necessity—is alone one 
of serious importance, for a foreman cannot work 
16 hours any more than an ordinary workmen, 
and with a shift of foremen comes a dividing of 


responsibility. In machine-tool work in erecting, 
and in nearly all operations excepting those 


involving large numbers of small parts, it is a 
most difficult thing to get one workman to 
carry on a job commenced by another; and 


when anything does go wrong and the defect ; 


is, perhaps, only found out some time after, 
who is to blame? The difficulties, and some others 
of a like nature, have hitherto prevented the double- 
shift system being followed in the engineering trade 
proper, although in some other industries, such as 
that of the manufacturing chemist, for instance when 
continuity of process is an absolute necessity, the 
treble-shift system has been necessarily practised ; 
and it is somewhat amusing to see how some of the 
employers in these industries set themselves up as 
shining examples for the benighted engineering 
employer to follow. But though there are diffi- 
culties in the way of double shifts for engineering 
works, they are doubtless to be overcome if both 
masters and men will cordially co-operate in bring- 
ing about the change. It would lead to an exten- 
sion of piece-work and sub-contracting in the shops, 
as this would be a necessity in order that respon- 
sibility for good work should be thrown on two or 
more workmen. Certainly the unions would have to 
consider some substantial alteration of their rules, 
and, generally, greater freedom would have to be 
accorded to the men in making arrangements with 
their employers ; in fact, freedom of contract, such 
as would be by no means palatable to the union 
leaders, would have to be the order of the day. 

It is said that this last point is the one upon 
which the issue of the present strike chiefly 
turns; it is a fight between employers and 
union leaders as to which shall be the directors 
of works. That an outside irresponsible authority 
should have despotic control of a large number of 
industrial establishments is so monstrous, and 
withal so foolish a thing, that it has never been 
publicly put forward even by the most advanced 
trades unionists; nevertheless, the tendency is 
distinctly in this direction. ‘‘I am instructed by 
the joint committee to inform you that all overtime 
must cease,” says a union secretary, addressing the 
proprietor of works in a communication we have 
before us, and all manner of things are insisted 
upon, from the appointing of foremen to the dis- 
missal of a works manager, by edicts hardly less 
peremptory. 

It is, however, unnecessary to continue the dis- 
cussion of these matters. We have handled them 
in a more unreserved manner than they are likely 
to be treated at a Trades Union Congress, and at 
the time of writing the meeting is not much more 
than half through, as it began on Monday and 
does not conclude until to-morrow. It is possible 
that the subsequent proceedings may afford matter 
for further comment, and if so we shall return to 
the subject. 








PLUMBAGO. 

Every engineer knows the efficacy of black- 
lead in regard to a hot bearing. The old-fashioned 
millwright always kept a small store of it in reserve, 
and often when called in to a peculiarly obstinate 
‘*neck,” which had resisted all the efforts of the 








loca] mechanic, it enabled him to gain a reputation 














for skill which was scarcely deserved. Great as 
were the lubricating qualities of —— it was 
not, however, in those days a substance for daily 
use. It could be administered with most beneficia] 
effect to a bearing which had got out of order, much 
as a dose of medicine can be given with advantage 
to a disordered stomach. But just as a patient 
cannot safely adopt a diet of drugs without develop. 
ing more ills than he seeks to cure, so it was 
found that the habitual use of plumbago was at- 
tended with serious drawbacks. It had a rapid 
wearing effect, and both necks and steps suffered 
from it. The fact was that the material was never 
pure; pure solid plumbago is, we believe, only 
mined at Keswick, and that is much too expensive 
for general use. Ordinarily plumbago is found 
associated with quartz, and, unless special precau- 
tions are taken, some of the latter material keeps 
company with it to the end of its career. When 
the blacklead is used for stove polish this is not a 
very serious matter, but on a line shaft, or in the 
cylinder of a steam engine, powdered quartz is 
evidently matter in the wrong place. 

Experience shows that the lubricating quality 
of plumbago is greatly enhanced if it be applied 
in the form of flakes rather than in powder. The 
minute scales seem to attach themselves to the 
rubbing surfaces as a gilder applies gold leaf, and 
they make an effective covering which fills up all 
tool marks and abrasions. There are, we are in- 
formed, only two places in the world where plum- 
bago is found in this form—in Ceylon, where a 
limited quantity exists, and in the renowned mines 
at Ticonderoga belonging to the Joseph Dixon 
Crucible Company, of Jersey City, N.J., U.S.A., 
and of 1, Gresham-buildings, London. It is a long 
and complicated process to reduce the flakes to 
the most useful size, and at the same time to en- 
tirely free them from every trace of quartz, but it is 
not beyond the power of the mechanic to perform. 
When we remember that a Hungarian milling plant 
will obtain a dozen or more distinct products from 
a grain of wheat, varying from the dust and sand 
contained in the crease of the berry to the whitest 
of flour, it is easy to understand that the separation 
of two such different substances as plumbago and 
silica can be effected with absolute certainty, pro- 
vided an adequate plant be provided for the purpose. 

It is now some years since the supply of pure 
flake plumbago—or, as it is called commercially, 
flake graphite—commenced in America, and already 
it has attained to very large proportions. Its in- 
troduction in England is more recent, but there is 
no doubt its use will extend here also as its quali- 
ties become known. At the Stevens Institute of 
Technology the lubricating qualities of graphite 
were investigated by Professor R. H. Thurston, 
from whose report we take the following tabular 
results. Experiments made on oil testing machines 


Brier SumMARY OF TESTS. 
First Test,* 
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Best sperm oil 335 | 48 2000 | #11 7,198 
Dixon’s _ perfected | | 
graphite, mixed | 
with enough water | 
to distribute it | 4 
over bearings 120 48 2000 30 19,636 
Second Test.+ 
Best sperm oil i [ 335 60 2000 51 | 33,360 
Best quality of lubri- | | 
cating grease ..| 335 60 2000 51 33,360 
Same grease contain. | 
ing 15 per cent. of 
Dixon’s perfected 
graphite .. | 885 | 60 2000 | 293 | 194,941 








* Under same number of pounds pressure and travelling at 
same rate of speed, the graphite did nearly three times more work 
than the best quality of winter sperm oil. 

+ The grease without the graphite gave no better results than 
the sperm oil ; but when 15 per cent., by weight, of Dixon’s per- 
fected graphite was added, the bearings were run nearly six times 
longer at the same high rate of speed. Furthermore, where the 
graphite was used there was no cutting, and the bearings were 
in perfect condition. 


are far from being complete analogies of what 
occurs in actual practice, owing to their being no 
vibration or alternating stresses to favour the ad- 
mission of the lubricant, but they may generally be 
accepted as giving fair comparative results between 
various samples of lubricant, In this case the 
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results showed that graphite in water was nearly 
three times as effective as the best sperm oil, even 
when used very sparingly, while graphite in grease 
was nearly six times as effective in equal quantities. 

Probably our readers would place more confidence 
in the lessons of experience than in laboratory tests 
of a lubricant, and these distinctly show that no 
form of lubricant secures the sweet working of 
valves and pistons so effectually as does flake 
graphite. It would be an interesting experiment 
for one of the firms manufacturing electric light 
engines, guaranteed to give so many per cent. 
efficiency, to try comparative tests between engines, 
one lubricated with oil alone, and one with oil and 
graphite, and see how far they bore out Professor 
Thurston’s results or those of Professor Kingsbury, 
who found that while heavy mineral oil gave a co- 
efficient of friction of .14, equal volumes of oil and 
graphite gave one of .07. Ona locomotive the use of 
graphite enables the lever to be notched up with ease, 
even with the steam pressure on. In air pumps it acts 
admirably, while its effect on bearings which cannot 
otherwise be kept cool is too well known to need 
more than mention. On some lake steamers in 
America graphite in water is being fed into the 
cylinders by sight feed lubricators, te the entire 
exclusion of oil. This is a plan which would be 
worth trial in places where the feed water contains 
large quantities of sulphate of lime, which often 
gives great trouble in boilers when it becomes 
mixed with greasy water from the hotwell. Some 
engine users have even gone so far as run their 
cylinders dry rather than take the risk of introducing 
oil into their boilers. 

As to the use of graphite in bearings there is 
little need to say anything. As already stated its 
employment in such way is ancient history, but 
formerly it was confined to emergencies. Like the 
“cooling treatment” of a byegone generation of 
doctors, it was very effectual, but the patient could 
not stand much of it. Now that plumbago free 
from grit can be obtained, there is no reason against 
using it continually, provided that care be taken 
to secure the pure material, and rigorously to 
avoid all others. For bearings which are known 
to run warm, and are therefore liable to cut if 
neglected in the least, it is false economy to with- 
hold it. Every one knows how an engineman will 
pour oil by the pint on to a bearing which he anti- 
cipates is going to give trouble. 

Graphite is good for many things besides cy- 
linders and bearings. It makes an excellent grease 
for gear wheels, and can be rendered waterproof, 
so that a running stream of water will not remove 
it. Capital jointing material can be made from it, 
one that never sets hard like red-lead. It is used 
with boiled oil as a paint for bridges, roofs, and 
structural ironwork, while its value in crucibles is 
acknowledged all over the world. 








THE WEATHER OF AUGUST, 1897. 

Avueust, 1897, was warm in the east, slightly 
above the normal temperature in all other parts of 
the British Islands. The east and north had 
normal rainfall, the west an excessive quantity of 
rain. Many thunderstorms gave large local rain- 
falls. Notwithstanding the number of rainy days 
the duration of sunshine was longer than usual. 
London had some sunshine on every day, amount- 
ing to 202 hours, Parsonstown 149, Aberdeen 186, 
each a considerable excess on the normal. The 
mean pressure and temperature of the atmosphere, 
at extreme positions to which the Isle of Man is 
central, were as follows: 





| 
‘ Mean | 7»; 
ses Mean Difference Difference 
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in. in, deg. deg. 
North 29.70 below 0.11 £6 above 1 
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. The distribution of rainfall in frequency and quan- 
we may be roughly inferred from the following re- 
sults : 











Places. Rainy Days. Amount. Phas Normal. 
| in. in. 
Sumburgh . ie 20 8.54 more 0.10 
Scilly .. ee 25 3.44 » 090 
Valentia 24 7.21 » 2.36 
Yarmouth 17 2.18 less 0.12 
cs 2 Se 








The wind was from eastward on 10 days. The 
daily general direction of the winds over the 
kingdom give a resultant from S.W.; or taking 
their estimated force into the computation, S.W. 
by S., and the mean distribution of barometrical 
pressure indicates S.W. by W. The mean tem- 
perature of the air in the shade at 8 a.m., Green- 
wich time, for the entire area of the British 
Islands, at sea level, was on the Ist 50.5 deg., it 
rose to 65 deg. by the 4th, fell, with small fluctua- 
tions, to 55.5 deg. by the 23rd, attained 59.5 deg. by 
the 26th, and was 57 deg. on the 31st. The highest 
temperature, 90 deg., was reported at Cambridge on 
the 5th; the lowest, 37 deg., at Braemar on the 
17th. Thunderstorms occurred on the Ist, 2nd, 
4th, 21st in north Scotland; 6th, 18th, 19th in 
Ireland ; 8th in south England ; 11th in Scotland ; 
5th, 18th, 24th in England ; 19th, 25th, 26th, 31st 
in south-east England. On the 12th 1.01 in. of 
rain was measured at Aberdeen ; 27th 1.02 in. at 
Jersey, 1.19 in. at Spurn Head ; 30th, 1.75 in. at 
Bellmullet ; 31st, 1.22 in. at Spurn Head, 1.03 in. 
at York. The greatest atmospherical pressure, 
30.25 in., occurred on the third ; the least, 29.1 in. 
on the 31st. The weather notations indicated clear 
days to have varied between 12 in the east and 2 in 
the west ; overcast between 19 in the west and 6 in 
the east ; fog was reported on 2 days in the north, 
on 1 day in the south and in the east district. 

During the four weeks ending the 28th the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
42, Channel Isles 51, east England 50, south-west 
England 49, south and north-east England 48, cen- 
tral England 47, north-west England 41, west Scot- 
land 39, east Scotland 38, south Ireland 36, north 
Ireland 34, north Scotland 27. The weekly per- 
centages for the whole kingdom were 52, 38, 42, 
and 38. 

The death-rate in the metropolitan district was 
24, and for the 33 great towns of England and Wales 
corresponded to an annual rate of 27.4 per 1000 of 
their aggegate population. The deaths from diar- 
rhoea were 621 in the week ending the 14th, and 
since have been decreasing. 

This age has witnessed the apotheosis of the daily 
weather-forecaster. And yet what can be more 
evident than that the art of forecasting weather is 
‘‘in the air?’ For the results are vague and un- 
satisfactory. Nobody asks to see the forecaster’s 
credentials. There ought to be an examination 
to protect the public. But whoare to be the 
examiners ? At least the forecaster should be 
required to confine his performance to a single 
statement for a definite locality. A duplicate fore- 
cast for the same locality, on the same day in the 
same newspaper, ought to be regarded as a twice- 
told tale ; but the Times does not think so, since 
it started two performers on the 13th. 








A NEW THAMES LOCK. 

THE improvement to the upper part of the tidal 
Thames which followed the construction of the 
Richmond Lock and Weir has very naturally led 
those inhabiting the districts immediately below 
the new lock to desire that their part of the river 
shall in turn receive a similar benefit. It took a 
great many years’ patient work before Parliamentary 
consent was obtained for the carrying out of the 
Richmond scheme. All manner of authorities, more 
or less eminent, foretold all manner of dreadful 
things that would occur to the Thames if any attempt 
were made to interfere with the natural ebb and flow 
of the tides, but so far these prophecies of evil have 
not been fulfilled, and no doubt their originators 
would prefer they should be buried in oblivion. It 
was said that the channel immediately below the 
then proposed weir would speedily silt up, and the 
deterioration of the river bed would ultimately ex- 
tend downwards until the port of London would 
be destroyed and its shipping would leave it; 
the metropolis would, in fact, cease to be a 
port at all. The Richmond weir has now 
been in position two or three years, and so 
far there has been little, if any, change in the 
character of the river, certainly there has been 
no serious degradation of the water-way. What 


would have occurred had a fixed weir been erected, 
it is needless to speculate upon, but an obstruction 
which is only in position for a part of each tide 
evidently has little influence of an. undesirable 
nature below, whilst the benefit to the river above 
is immense. 

As a matter of fact, the interference of the Rich- 








mond Weir is not with the natural flow of tides, 
for that was destroyed ages ago. A beginning was 
made by the Romans when they commenced the 
embankment of the lower river. Since then the 
meddling with nature has gone on, although very 
often one piece of man’s handiwork has counter- 
acted another. Thus, embanking and dredging 
leads to a more uninterrupted, and, therefore, more 
rapid flow of the tide, an action which is checked 
by the erection of bridges. The stronger tides natu- 
rally cause an increased energy of scouring action, so 
that the particles of solid matter brought down by 
the river are held longer in suspension, and are 
carried more rapidly to the sea. The building of 
bridges, on the other hand, causes obstructions to 
be placed in the bed of the river, and thus the 
tidal energy is broken up into eddys and does not 
reach so far up stream. The older bridges, with 
their rude heaped-up foundations, offered far 
greater obstruction than do the more recent con- 
structions, in which the greatly improved methods 
of modern engineering enable foundations to be 
put in that have little more cross-sectional area 
than the above-water piers raised upon them. 
Old London Bridge was the most notable instance 
on the Thames of a tidal obstruction. It extended 
almost as a solid wall over a great part of the river’s 
bed; so much so that the opening provided for the 
passage of craft was impassable against tide, and 
and could only be negotiated in the direction of the 
flow with considerable danger to small craft, so 
sudden was the descent. The river ‘‘above bridge” 
was, in fact, practically a vastly elongated lake 
with a stream trickling into it at the top end over 
Teddington Weir (for the natural Thames is but a 
brook amongst the rivers of the world), and an 
outlet of small sectional area at its lower end. 

The re-construction of London Bridge altered all 
this at a blow ; and London possessed once more 
its primeval mud banks, but rendered loathsome 
by the pollutions of the city. All who have reached 
middle age can remember what this ultimately 
led to, and how Parliament itself was interrupted 
by the foul odours that arose from the putrefying 
flats exposed at the ebb tide. But though Old 
London Bridge was gone there remained smaller 
barriers which kept the water up in the higher 
reaches. Blackfriars, Westminster, Battersea, 
and Putney had bridges, the foundations of 
which occupied immense spaces, and acted as partial 
dams. All these have been removed within the 
memory of persons who would resent being described 
as old. Then there were the mud flats referred to, 
notably the unlovely areas which once occupied the 
site of the Thames Embankment. Over these the 
tide flowed, and on the ebb the water covering 
them helped to block the restricted channel to 
the sea. Thus the up-country water was retained, 
much of it until the flood once more made and 
filled the river bed ; in short, the oscillation of the 
tides was less manifest in the upper reaches, and 
there was always a fair water-way. 

All modern improvements seem to combine to 
degrade the upper tidal Thames. The water com- 
panies suck up its very substance ; wharves, ware- 
houses, and embankments encroach on the fore- 
shore ; above and below an enormous amount of 
dredging has been done. We have now only 
Vauxhall and Kew Bridges as serious tide checkers, 
and both of these are doomed, whilst the new 
scheme for giving a vastly improved water-way 
from the Nore to the docks will be one of the 
most important changes ever made in the Thames, 
if carried out, as it doubtless will be. Now the 
tidal water rushes up the river with a velocity 
hitherto unknown, and ebbs back with correspond- 
ing rapidity. What will occur in a year or two 
when the new improvements are completed, it is 
difficult to imagine. The tidal wave flowing in 
north-about, from the German Ocean, travels in an 
ever-narrowing area and meets the Channel tide 
coming through the Straits almost at the mouth of 
the Thames, the divide being about Dover at first, 
but afterwardstravelling westward. The consequence 
isa heaping of the wateron the Kentand Essex coasts, 
and here the estuary of the Thames forms an outlet 
for the clashing tides. There is no bar to the river, 
and the flood rushes up the ever-narrowing channel, 
carried by its own momentum, so that at London 
Bridge the level may be actually above that at 
Sheerness. We have consequently far higher tides 
than of old, and the water ebbs out to a corespond- 
ing degree. When a prevalence of high winds in 
the right direction coincides with spring tides 
and heaps up the water at the Nore, we have 


328 





ENGINEERING. 


[SEpt. 10, 1897. 








flooded riparian districts on the tide-way, al- 
though the banks of the river have been so 
much raised during the last few years to meet 
this new danger, that not much damage results 
beyond the submerged basements to certain 
dwellings, the occupants of which are too poor 
to take the precautions necessary to keep 
out the water. But though the upper tidal Thames 
does not now possess many terrors as a cause of 
floods, its proper function as a water highway is 
largely destroyed by the straightening and enlarging 
of the channel below and the narrowing of it above. 
The water comes with a rush and goes as rapidly. 
The ‘ gentle river,” of which the poets sung, has 
gone, and in its place we have a small stream flow- 
ing at the bottom of an altogether disproportionate 
bed, excepting for the short period when the flood- 
tide rushes in and the ebb rushes out again. For the 
greater part of the day the Thames between Putney 
and Richmond is all but useless for navigational 
purposes. 

So far as cargo-carrying vessels, barges, and 
lighters are concerned, the present conditions are 
not unfavourable. The chief traffic on the upper 
tidal part consists of that which has Brentford 
Ferry as its goal, although the advantages of water 
carriage on the canalised part of the Thames are being 
daily extended, quantities of freight being now car- 
ried as far as Reading and even to Oxford by means 
of barges ; a new type of steam lighter, which will 
not only carry itself, but can tow a dumb barge or 
two, being found very successful. At present, 
however, the bulk of the freight stops short at Brent- 
ford, where there is not only a fairly commodious 
dock, the property of the Great Western Railway 
Company, who have a branch line in connection 
with it, but also the entrance to the Grand Junction 
Canal, which gives connection with almost the 
whole of the vast network of water-ways in Eng- 
land. It would seem that just above this point would 
have been the natural position for a tide-way lock 
to have been placed, thus giving fair water always 
in Sion Reach, which is one of the most beautiful 
stretches of water throughout the whole length of 
the Thames, although there are probably few who 
recognise the fact. ‘The Richmond and Twicken- 
ham people, however, were left to fight for their 
lock themselves, and, indeed, received much oppo- 
sition from those immediately below, and they 
therefore placed the new weir where it was most 
convenient for themselves. 

It is the pleasure traftic that is most affected by 
the modern conditions which govern the Thames, 
and this is a matter of no small importance to our 
vast overgrown metropolis. The river is, if the 
misnomer may be excused, London’s chief play- 
ground. We spend many thousands annually on 
our urban parks and yardens, but nothing is given 
to the Thames ; in fact, the pleasure traffic is taxed 
to supply the lion’s share of the income of the 
Thames Conservancy, so far as the upper river 
is concerned, and it actually supports to a large 
extent the business traftic. Numberless persons 
get health and recreation in the thousands of 
skiffs, gigs, sailing boats, and other craft which 
crowd the river throughout the summer months, 
and the steamboat passenger traftic would be vastly 
extended between Putney and Teddington were 
there but water to float the craft. Simply as a 
jleasure resort we could better afford to lose Hyde 
Park than the river, even in its present deplorable 
condition. How deplorable, a small pamphlet 
which is now before us effectively shows. It con- 
sists of ‘‘The Report of the Thames (Western) 
Improvement Committee,” who are the repre- 
sentatives of the riparian districts between 
Richmond Lock and Wandsworth Bridge. No 
names are given of whom the committee is formed 
—a piece of modesty rare with such bodies—the 
report being simply signed ‘‘F. Maynard, Hon. 
Secretary, Chiswick.”” We have not heard of this 
committee before, and guther that it has been 
recently constituted; and, further, that its object 
is to promote the erection of a lock and weir— 
probably similar to that at Richmond—which is 
to be placed at a point just below Hurling- 
ham. Under the auspices of this body, Mr. 
Edgar Shand has made a survey of the river, and 
the soundings published show how small a title the 
Thames has to the name. The committee express 
the opinion that ‘‘6 ft. to 7 ft. of water should be 
held up at the proposed lock above the average low- 
water level of spring tides,” a demand which 


appears modest enough for the tidal part of the 
Under the present 


chief river of the kingdom. 





conditions the depth of water at low tide isin places 
no more than 1 ft. to 3ft. Steamers drawing no more 
than 18 in. of water are unable to get up stream and 
have to lie aground for hours, whilst ‘‘ boys with their 
trousers tucked up actually walk round the vessel.” 
Along the edge of the water there is naturally less 
depth, and many of the boat-builders complain that 
even light skiffs holding only three or four persons 
cannot get within several yards of the ‘‘ hards” to 
land passengers, although, of course, the water 
would not be over the tops of their boots. 

Whether a half-tide weir at Wandsworth would 
injure the Pool is a matter upon which we will not 
express an opinion. So far as our observation 
goes the Richmond Weir has not caused the state 
of the river to be worse at Isleworth, Kew, or 
Chiswick, and we see no reason why this should 
not be taken as a precedent. The promoters of the 
scheme will, however, have to make out a strong 
case here, for, desirable as it is there should be 
water in the river between Putney and Richmond, 
we cannot afford to handicap the shipping interest. 
What other objections to the scheme there may be 
we are not aware, for the report to which we have 
referred gives, perhaps naturally, only the ‘‘ pros,” 
and not the ‘‘cons,” of the question. It has been 
said that drains would be choked, but the report 
denies this, and gives instances. There are a few 
barge builders who use the foreshore, and require 
a rise and fall of tide over it, for these operations. 
This point the report also dwells upon, and states 
that the barge builders would not be prejudiced, 
and we believe Mr Thornycroft, whose interests 
are far beyond those of all the barge builders in 
the district, favours the proposal and holds it would 
not be detrimental to his business. The towing 
and barging interests would not be prejudiced, as 
they hardly use the river, excepting when the tide 
is up, and then the weir would be raised and open; 
in fact, the additional depth of water would be an 
advantage to all craft. 

Of this, however, we may be sure, that if the 
weir be made it will increase greatly the beauty 
of the western part of London, and add immeasur- 
ably to the resources of the Metropolis for healthy 
exercise and recreation. 











JAPAN AND FORMOSA. 

Even the warmest admirers of the Japanese will 
admit that their administration of Formosa during 
the past two years has not enhanced their reputa- 
tion for good government. The verdict of most 
foreign critics has been very severe, and the 
majority of Japanese who have written or spoken 
on the subject admit the justice of the strictures 
which have been passed. All are willing to re- 
cognise the difficulty of the task which fell to the 
Japanese when they acquired Formosa, and do not 
expect very rapid progress for some time in the 
construction of roads, railways, telegraphs, and 
other works which have caused such a transforma- 
tion in the economic conditions of Japan. Still, 
the inhabitants of the island had a right to expect 
that before this time effective steps would have 
been taken to protect life and property. If the 
reports which have appeared in the foreign news- 
papers be true, much of the difficulty of adminis- 
tration has been caused by the cruelty and in- 
capacity of the Japanese authorities, and both of 
these have been admitted by some of the leading 
journals in Japan. No doubt in a country like 
Formosa it is difficult to restrain the excesses of 
subordinates, but in some cases these become so 
great as to cause fierce protests from foreigners 
and Japanese alike. Large numbers of Chinese 
are leaving the island rather than become Japanese 
subjects. No doubt this was to be expected, 
but the numbers have been much increased by 
the bad administration of the Japanese, for the 
Chinese are not by any means patriotic and would 
have been content to have remained if their lives 
and property had been secure. Those who cannot 
afford to leave the island are very discontented, and 
some of the bolder spirits have become open rebels, 
and have given the military authorities considerable 
trouble, and some of the Japanese journals do not 
hesitate to say that the latter have become the 
laughing stock of the Formosans. They even hold 
the local authorities responsible for the recent out- 
break of plague on account of their neglect of ordi- 
nary sanitary precautions. We especially regret to 
learn that the engineer-in-chief in the governor- 
general’s office has been suspended on the charge 





of receiving a bribe from a constructing company. 





He was a past student of the Imperial College of 
Engineering, and had done good work in Japan, 
and great things were expected of him in Formosa, 
but having yielded to the temptation to become 
auickly rich, we are afraid his professional career, 
at least in that part of the country, has been brought 
to a premature close. The affairs of Formosa are 
now receiving great attention in Japan, and 
strenuous efforts are being made to place the 
Government of the island on a satisfactory basis. 
Imperial ordinances have recently been issued 
dividing Formosa into six prefectures and three 
administrations. There is to be a governor in 
each prefecture and a chief in each administration, 
and they have been provided with large staffs, and 
if these do their duty they ought, in a compara- 
tively short time, to make a great improvement in 
the condition of affairs in Formosa. 

When Formosa was annexed to Japan it was 
thought by those who knew the island that one of 
the objects of the chief Japanese would be to develop 
the sugar industry. Nodoubt that was one of the 
objects, and is being steadily kept in view, but there 
is a great deal of preliminary work to be done. The 
cultivation of sugar in Formosa is carried on in a 
very crude manner, and the first step, therefore, is 
to improve that. The next is to develop the means 
of communication. At the present time two com- 
plete sugar refineries are being made in this country, 
one for Osaka and the other for Tokyo, but for some 
years to come the greater part of the crude sugar 
which is used will come from Java and Manilla. 
Sugar manufacturers, however, may take it for 
granted that before many years have passed, the 
Japanese will have developed the resources of 
Formosa and erected refineries to such an extent 
as to have given them a practical monopoly in the 
markets of the Far Kast. 

The report of Mr. Bonar, the British Consul at 
Tamsui and Kelung, for the year 1896, which has 
been recently published, shows that as yet the occu- 
pation of Formosa by the Japanese has not made 
much difference on British trade. The trade of 
that part of the island for the year under review 
presents no features worthy of note, excepting 
that there has been a marked increase in the value 
of import trade, particularly attributable to a more 
settled state of affairs than prevailed in 1895, so 
that in this respect the two places reported on 
have been specially fortunate. The gross value of 
the trade in 1896 was 1,402,7291., showing an 
increase of over 47,0001. as compared with the 
previous year. Of the total value of imports, 
Great Britain’s and the colonies’ share is 25 per 
cent., China 50 per cent., United States of America 
74 per cent., Germany 2% per cent., France and 
colonies 9 per cent., and other countries 6 per cent. 
The increase is mostly in produce from China, 
although British trade shows a slight increase. The 
Japanese Government have forbidden the importa- 
tion of opium, and arrangements have been made 
for taking over the small stocks still held by foreign 
merchants. None has been openly imported since 
February last, but a considerable quantity has been 
smuggled into the island, and it will be curious to 
observe the success of the Japanese in their efforts 
at total prohibition. In Japan itself the regula- 
tions are very strict, and it is difficult even to pur- 
chase what is necessary for medicinal purposes. 

English cotton and woollen manufactures have 
held their own, but the competition is becoming 
very severe with Japanese manufactures and native 
cloths of inferior manufacture. The amount im- 
ported by foreign merchants is very small, the 
trade being almost entirely in the hands of the 
Chinese. About 12,000 to 14,000 packages of lead 
are now annually imported to make linings for tea 
and camphor boxes. The import of German beer 
has quadrupled itself, and is a large item at 95971. 
Japan-brewed beers find no favour in Formosa, and 
the light beers of German manufacture are evidently 
quite harmless. The importation of cement is likely 
to become very considerable in the near future, if 
all the improvements in the way of harbour works 
at Kelung, projected by the Japanese Government, 
are carried out. American flour shows an increase 
of 50 per cent. over last year’s import. The import 
of kerosene oil of all kinds is returned at 1,350,000 
gallons, valued at 21,386l., and of this 1,150,000 
gallons came from America and the greater part of 
the remainder from Russia. The other articles of 
import do not call for special remark. The trade 
of Kelung is very small compared with that a 
Tamsui. 

The chief articles of export are camphor and tea. 
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Coal has practically ceased to be an article of ex- 
port. The mines are not being worked, and even 
if work should be resumed it is very doubtful 
whether any of the coal will find its way out of the 
island. The following Table gives a return of all 
shipping at the ports of Tamsui and Kelung during 
the year 1896 : 
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This Table is interesting in itself and also as in- 
dicating the position which the Japanese are taking 
in shipping in Chinese and Korean ports. Though 
the number of British ships entered and cleared at 
Tamsui and Kelung in 1896 is less by 24 than in 
1895, the tonnage has remained the same. German 
shipping shows a marked decrease both in ships 
and tonnage. Mr. Bonar remarks that if the 
Japanese companies are at any time to run success- 
fully between the ports of Formosa and of China, a 
trade at present almost entirely absorbed by British 
steamers, it will be necessary for them not only to 
increase the number of ships already visiting the 
island, but to build steamers suitable for the bar of 
the Tamsui River; so far the better class of 
Japanese steamers must confine themselves to 
Kelung. The Nippon Yusen and Osaka Shosen 
Companies’ steamers visit all the ports of import- 
ance between Kelung and Kobe, and occupy from 
34 to nine days on the voyage. There is a very 
considerable trade in Chinese junks, but as the 
Japanese are likely to note the suggestions of the 
Consul on the matter of shipping, it is probable 
that in a very few years these will disappear. 

Great improvements have been planned for the 
harbour of Kelung, and some of them are in pro- 
gress, and everything points to its becoming the 
naval station for Formosa. Mr. Bonar evidently 
thinks that the harbour of Tamsui has advantages 
from a commercial point of view, and doubts 
whether the experiment of a naval and commercial 
port at Kelung is likely to prove a success. Doubt- 
less, however, the Japanese Government are at the 
present moment more anxious for naval than for 
commercial supremacy in Formosa. 

The statistics of 1896 show plainly enough that 
British trade has held its own. Mr. Bonar is of 
opinion that British and the export trade in the 
hands of British firms is not likely to diminish in 
the near future by the advent of Japanese merchants 
of experience and standing. The trade in the 
hands of the Japanese does not extend further than 
the dealing in articles of Japanese and foreign 
origin, wines and beers, &c., which the foreign 
residents can no longer do without. There seems 
to be a good opening for some enterprising foreign 
merchants in all the ports of the island. 

The railway system of Formosa is still ina very 
rudimentary condition, only some short lines, very 
imperfectly constructed, being in existence. 
Charters for an extensive railway scheme to the 
south have. been granted to private companies 
under a Government guarantee of 6 per cent., but 
so far there are no signs of railway construction. 
W hat with the material required, bridges to be 
built, &c., large contracts must sooner or later be 
made ; but the headquarters of the company being 


in Osaka and Tokyo, probably no share of them 
will fall to Formosa merchants. Roads have been 
made in some parts of the island, but very much 
still requires to be done. Postal arrangements 
remain in a primitive condition, and special mes- 
sengers are the only reliable means of communica- 
tion between the capital and the leading port of 
North Formosa. Wages are much higher in For- 
mosa than in Japan, and there is, therefore, 
great inducement for Japanese to settle in the 
country; even native labour is 50 to 75 per cent. 
more than before the Japanese occupation. It is 
evident that while Formosa may play an impor- 
tant part in the industrial and commercial deve- 
lopment of the Far East, there is a great deal of 
preliminary work to be done before it becomes an 
influential factor. 








NOTES. 
THe Nortu Sea-Battic CANAL. 

Accorp1nG to the official statistics the canal has 
during the year ending March 31, 1897, been 
used by 19,960 vessels, which had to pay dues, the 
aggregate tonnage being 1,848,458 tons net. Of 
the above tonnage 1,407,345 tons came upon 
steamers ; of this 351,139 tons came upon vessels in 
regular fixed trades. The number of steamers which 
passed through the canal was 8287, and of these 32 
were over 1500 tons net, 75 between 1500 and 1000 
tons, 383 between 1000 and 600 tons. Of the sailing 
vessels 13 were over 400 tons and 693 between 400 
and 100 tons. Of the above total of 19,960 vessels, 
17,862 were German, 828 Danish, 455 Swedish, 
375 Dutch, 219 English, 99 Russian, 85 Nor- 
wegian, 13 French, 6 Belgian, 18 of various other 
nationalities. 9950 vessels came from the West, 
and of these no more than 187 from British 
and 34 from other ports which were not Ger- 
man ports on the North Sea or the Elbe. 
10,010 vessels came from the East, of which 4395 
came from German ports on the Baltic, 692 from 
Swedish, 587 from Danish, 529 from Russian, and 
15 from Norwegian ports. The rest came from 
places within the canal, or on the Upper Eider. 
Only 262 of these vessels went to English ports, 
and 79 to ports other than German, Dutch, or 
Belgian. The canal dues amounted to 928,399 
marks, and with tug dues to 1,007,969 marks, or 
about 50,0001. 


Notes FROM THE Far East. 

From the report of the Imperial Railway Bureau 
of Japan for the year ending March 31, 1895, we 
find that the paid-up capital of the State and private 
lines is one hundred million yen (10,000,000/.) ; the 
mileage in operation 2102 miles ;_ the gross receipts 
are 14,530,528 yen; the passengers carried, 
35,769,489 ; the goods, 4,271,435 tons ; the train 
mileage, 11,963,064 miles ; locomotive engines, 415 ; 
carriages, 1657, and wagons, 6152, so that the 
gross earnings on the Japanese lines are 14$ per 
cent. of the paid-up capital. It is interesting to 
note the extent to which Japanese silver coins are 
now in circulation in the various parts of the Orient. 
Of all the currency in Singapore and its neighbour- 
ing territories, nine parts out of ten are Japanese 
silver coins. The total amount of such coins 
cannot be less than from sixteen to twenty million 
yen. If the sums circulating in Siam, Annam, 
Burmah, Sumatra, and Borneo be added, the whole 
will probably aggregate some fifty million yen. It 
is, however, being pointed out by those who are 
interested in the matter, that should these coins 
become exchangeable for gold at a profit of from 4 
to 5 per cent., as is likely to be the case under the 
new currency regulations, they will inevitably gravi- 
tate to Japan, and produce troublesome results. 
From Shanghai we learn that a Chinese syndicate 
has been formed for the purpose of starting a ship- 
building yard and dockyard. Land for the purpose 
has been purchased, and the machinery and plant 
have been ordered from England, and it is expected 
that the establishment will be ready to build and 
repair ships by the close of the year. It is stated 
that the Huangpu, Shanghai’s water-way to the 
Yangtze, is rapidly becoming a shallow canal, and 
the leading settlement in the Far East is con- 
fronted by the contingency of falling into the list 
of inland marts. The Shanghai Chamber of Com- 
merce has invited Mr. De Rijke, a well - known 
Dutch engineer, who has long been resident in 
the Far East, to report on the matter. It seems 
as if the Chinese were being infected with the 
Japanese spirit for industrial enterprise. An asso- 
ciation, calling itself the ‘‘ Fountain of Wealth 














Syndicate,” has been formed for the purpose of 
developing the natural resources of the province of 
Chihli, and ultimately of the four other provinces 
lying north of the Yellow River, namely : Shantung, 
Shansi, Shensi, and Honan. The chief promoter is 
Mr. Yao. The Viceroy Wang and the Tsung-li- 
Yamen are said to have sanctioned the scheme, 
despite the avowed intention of using foreign 
appliances and methods. 


BritisH-MADE PROJECTILES. 

We have received details of trials made at Shoe- 
buryness to test the efficiency of some English- 
made projectiles, and it is pleasant to find that 
foreign manufacturers are not likely to hold an 
unchallenged command of the market in this branch 
of industry—a matter that seemed at one time 
almost probable. Two 6-in. projectiles, made by 
the Hadfield’s Steel Foundry Company, were fired 
at an armour-plate treated by the Harvey process, 
and which was 8 ft. square and 6 in. thick. This 
plate had been struck on its upper part by two 
6-in. forged-steel shot, but with a maximum pene- 
tration of about 23 in., the remaining about 70 per 
cent. of the area of the plate untouched. The two 
Hadfield projectiles had velocities respectively of 
1960 ft. and 1940 ft. per second, and they pierced 
the 6-in. plates and 2 ft. of wood backing, they 
being found 15 ft. to 20 ft. at the rear buried 
in the sand butt. Though the projectiles were 
broken, no part was left in the front of the 
plate, the whole going through. The way in 
which the timber backing, &c., was broken 
up and damaged was sufficient evidence of the 
energy possessed by the mitralle of broken shot 
after it had passed through the plate, and it was 
pointed out that had a similar effect taken place on 
aship during action, the damaged caused by the 
flying splinters would be very great. We under- 
stand this is the first time a Harveyised plate has 
been pierced at Shoeburyness. We are glad to 
hear that Messrs. Hadfield have, during the last six 
or eight months, supplied several thousand armour- 
piercing projectiles to the British Government. 
This is doubly satisfactory as showing, in the first 
place, that at least one Sheffield firm can produce 
projectiles which will stand the severe trials im- 
posed by the Ordnance Committee; and, secondly, 
that the military authorities of this country are not 
so prejudiced against home manufactures as some 
would have us to believe. That their confidence 
in this case has not been misplaced is proved by the 
fact that Messrs. Hadfield have not, as we learn, 
had a single rejection or broken shot during all the 
trials made by the Ordnance Committee. We are 
further informed as to previous trials made with 
these projectiles. A 6-in. armour-piercing shot 
was fired against a 9-in. Sheffield plate made of 
special steel and water-hardened, with the result 
that it passed through unbroken and was found 
20 ft. in the rear. The results are noteworthy as 
showing that steel armour is not proof against 
these projectiles, even when the thickness is 50 per 
cent. greater than the calibre of the shot. Of 
course, there must be sufficient energy to effect 
penetration, but that is a question of gun, not pro- 
jectile. 


M. Morssan’s Work WITH THE ELECTRIC 
FURNACE. 

Perhaps hardly sufficient attention has been paid in 
this country to the admirable researches of M. Henri 
Moissan, the eminent French physicist, which have 
extended so largely our knowledge of the various 
carbides, silicides, and borides which are produced 
only at the extremely high temperatures attained 
by the electric furnace. It appears indubitable 
that M. Moissan was the first to produce calcium 
carbide by this means; but, as usual, such discoveries 
only benefit the public when some commercial man 
has the foresightand enterprise to takethe matterup, 
find new applications for the product, and lay down 

lant capable of producing it on a business basis. 

his honour belongs undoubtedly to an American, 
Mr. T. W. Willson, who produced the carbide 
quite independently of M. Moissan’s work. Curi- 
ously enough, another of M. Moissan’s discoveries 
has had a practically identical history. The remark- 
able carbon-silicon compound first noted by him was 
re-discovered by Mr. George Achesonand introduced 
commercially under the name of carborundum, and 
is now being manufactured on an enormous scale at 
Niagara Falls, being utilised as an abrasive. From 
a recent review of M. Moissan’s work in Le Genie 
Civil, it appears that M. Moissan has investigated 
the properties of many other carbides produced in 
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the electric furnace. Some few metals will not 
unite with carbon even at the highest temperatures 
attained, amongst them being gold, bismuth, and 
tin. Others, such as copper and silver, dissolve 
small quantities of the element without forming de- 
finite carbides such as copper and silver, and 
finally, there remains quite a large class forming 
carbides of simple and definite composition, 
and separating out in the crystaline form. Of 
these many produce acetylene when in contact with 
water. The lithium compound being the com- 
position C,Li,, gives, when decomposed by cold 
water, about 9.5 cubic feet of the gas per pound of 
the carbide employed. The calcium, barium, and 
strontium carbides act similarly, whilst, on the 
other hand, the aluminium carbide Al, C, when 
decomposed with water yields pure methane, in 
which property it resembles the similar compound 
of glucinum. Many other carbides give rise, when 
in contact with water, to mixtures of hydrocarbons, 
amongst which are found acetylene, methane, 
ethylene, and other liquid or solid hydrocarbons in 
small quantity. The manganese compound C Mn, 
yields a mixture of hydrogen and methane, and the 
uranium compound, Ur, C,, gives with cold water 
hydrogen, ethylene traces of acetylene, and a con- 
siderable quantity of liquid and solid hydrocarbons. 
It is probable that should the reaction be made at a 
higher temperature, the yield from the latter com- 
pound would closely resemble crude petroleum. 


Tue Prorosep STEEL WorKS IN JAPAN. 

One of the leading Japanese journals, the Hochi 
Shimhun, publishes an account of an interview 
with Mr. Yamanouchi, the chief of the proposed 
Government steel works in Japan, in which some 
particulars are given, some of which we will note. 
The site of the establishment is Yahatamura, Toga 
County, Fukuoka prefecture. Already the site is 
being prepared, and the residences of the officials 
and the workers, and some public conveniences, 
such as eating-houses and baths, the latter being as 
essential as the former to Japanese of all classes. 
The site was selected on account of the abundant 
supply of coal in the neighbourhood, as it is esti- 
mated at least 216,000 tons will be required 
annually for the 60,000 tons of steel which it is pro- 
posed to produce. Already the output of coal is 
very large, and about 2,000,000 tons of it are yearly 
exported to Wakamatsu over the Chikuho Railway. 
In addition, a considerable quantity is carried to 
the same destination by means of the canal which 
was constructed some time ago by the Marquis 
Kuroda. In a few years the Kyushu Railway will 
be continued, and the Kokura Railway will be com- 
pleted and it is expected that there will be a large 
addition to the coal trade of the district. The pig 
iron and iron ore will be conveyed by sea from 
Kamaishi in the north of Japan. The ships which 
carry these materials to ~ salt by way of 
Wakamatsu will, on their return voyages, carry coal, 
so that they will be fully utilised. It was feared 
that the harbour at Horanoumi was inadequate for 
large ships, but Mr. Yamanouchi says this is not 
correct, and that according to a survey made by 
the Wakamatsu Harbour Improvement Company 
it is suflicient for the anchorage of ships of 1500 or 
1600 tons. As there is no factory making suitable 
coke for the use of the iron works, it is proposed 
to establish a coke factory on the sea coast near 
Horanoumi. As to the designs, Mr. Oshima, the 
chief engineer of the works, is now on a tour of 
inspection of foundries in America and Europe, 
and is making plans with an expert in Germany. 
It is probable that the machinery will be supplied 
from Germany, although at the time that Mr. 
Yamanouchi spoke, that matter had not been 
determined. All the materials for the foundry 
will be transported by rail, and a branch of the 
Kyushu Railway will be made right into the works, 
which will be furnished with rails throughout. The 
machinery will arrive in Japan next year, and 
some experimental work will be done in 1899, 
From 1900 onward the estimated amount of steel, 
that is, 60,000 tons per annum, will be manufac- 
tured. Mr. Yamanouchi says that the fear some- 
times expressed that Japan is deficient in raw 
material—iron ore—is wholly groundless. Besides 
Kamaishi, there are other iron fields, and of late 
iron mines have been discovered in Kyushu, so 
that no want of raw material will be felt, though 
pig iron will be imported from foreign countries 
when necessary. When the works are completed 


fully 2500 hands or more will be employed. The 
total cost of the works is estimated at 4,095,000 


yen, of which 963,000 yen will be for buildings and 
2,296,100 yen for machinery and its erection. 


Giascow Harsour Extension. 

The visit of the Duke and Duchess of York to 
Glasgow to-day marks the conclusion of one of 
those extensive engineering enterprises which have 
so largely contributed to the prosperity of Glasgow. 
In the forenoon they open a new tidal dock, and 
after luncheon lay the foundation of new art 
galleries now building on the site, and partly with 
the net proceeds, of the 1888 Exhibition ; so that, as 
the citizens claim, they do not forget the cultivation 
of art in the pursuit of wealth. The new dock, 
which was fully illustrated and described in Enet- 
NEERING, vol. xlviii. and vol. lxi., adds 3764 lineal 
yards to the quayage of the harbour, making it 
8.36 miles, and 34.66 acres to the water area, 
bringing it to 204.80 acres; and when it is remem- 
bered that 35 years ago the length of quays was 
only 4376 yards, and the water area 70 acres, the 
progressive policy of the Clyde Trust will be 
appreciated. At the same time, the river and 
harbour have been dredged and straigthened, so 
that they are now navigable for vessels drawing 28 ft. 
The new dock is oblong in plan, and two piers 
have been built out from the east wall 1188 ft. and 
1524 ft. long and 250 ft. wide, adding materially to 
the length of quay; while at the western end a 
central space has been left—immediately within 
the entrance—for vessels up to 750 ft. in length 
canting, and moving into either the three tidal basins 
at the east end. The dock is admirably equipped 
with an hydraulic installation, and the travelling 
cranes are of 35 cwt. lifting power, and cost each 
380l., while the machinery for hydraulic installation 
cost 75311. There are independent steam cranes up 
to 150-ton lifting power for shipping heavy machi- 
nery. ‘T'wo storage sheds have been provided 
at most of the quays instead of the single-storey 
buildings formerly used, as they increase the 
floor space. The imported grain is placed in 
the upper floor, and loaded into lorries or wagons 
by shoots, so that 40 bags of 140 1b. weight can 
be loaded in 10 minutes by three labourers. The 
ground floor is used for the exports. Adjacent 
to the dock, and with entrance from the central 
basin to which we have referred, a large graving 
dock is being made. It is progressing satisfac- 
torily. The length is 880 ft., which makes it the 
largest in the kingdom, and Mr. James Deas, the 
engineer to the Clyde Trust, who is responsible 
alike for design and construction, in anticipation of 
future naval progress, determined that the dock 
should be of adequate width. At the entrance it 
is 83 ft. wide, the walls being plumb. Thus, where 
cattle quietly browsed less than 30 years ago, Glas- 
gow has now three graving docks and two tidal 
docks, with about 4} miles of quay, whence ships 
sail for almost every country in the world, and the 
annual report of the Trust presented at this week’s 
meeting showed that the harbour revenue for the 
year ending last June was 410,190/., the net sur- 
plus 44,7551., while the vessels arriving or leaving 
the harbour made up a total of 4,082,052 tons, the 
weight of goods imported and exported being 
5,307,700 tons. 


Tue RELations or Brivain AND JAPAN 
witH Hawaltl. 

The proposal to annex Hawaii to the United 
States of America has not received the attention 
in this country which it deserves. When we com- 
pare the amount of discussion which has taken 
place on the subject in the Japanese journals, and 
the action taken by the Japanese Government, we 
might almost come to the conclusion that Japan 
was a more important factor in the politics of the 
Pacific Ocean than Britain. Probably it will be 
said that in this particular question the interests 
of Japan are greater than those of Britain, but 
this will be disputed by those who have care- 
fully examined the subject. When we remember 
that the Sandwich Islands afford the only available 
landing - place in the North Pacific for the all- 
British cable across the Atlantic vid Canada and 
the Pacific to the colonies, but also the only place 
of call in mid-Pacific on the highway of trade and 
travel with Australia, China, and the Far East. 
Should the Panama or Nicaragua Canals ever be 
completed, these islands would be on the direct 
route to Japan and China, and would form the only 
available coaling and supply stations with the Far 
East. With regard to the British Pacific cable, it 
will become an impossibility if Hawaii is annexed 





to the United States, as it is quite impossible to 





stretch a cable from Vancouver to any island south 
of the equator that may be controlled by Britain 
without an intermediate resting-place, and the 
only one provided by nature in some part of the 
Hawaiian Islands. Canada and Australia have a 
deep interest in these islands, in fact, they occupy 
quite a unique position, which has been, to a large 
extent, overlooked by British statesmen, although 
those of America seem to be well aware of it. 
There is no wish on the part of the Japanese to 
annex the islands or even to obtain any political 
control over them, but they feel that they have 
interests which must be safeguarded. Probably 
they have magnified their importance in order 
to insure that they may receive due atten- 
tion. The trouble with Japan arose through 
a demand for the settlement of a claim made 
by the Japanese Government on _ behalf of 
Japanese Emigration Agency, because some Japa- 
nese labourers, who had been engaged to work on 
the sugar estates, were prevented from landing at 
Honolulu, thus occasioning a loss to the agency of 
20,0001. This claim was taken up by the Japanese 
Government, and there can be no doubt that it 
and the resulting trouble have been used as a lever 
for forcing the hand of Mr. McKinlay and his 
administration. The threat of establishing closer 
relations with Great Britain, or of concluding 
reciprocity treaties with Canada and Australia, 
probably influenced the United States far 
more than the Japanese bogie, as the executive 
must be perfectly well informed regarding the 
actual facts of the case. There can be no doubt 
that the industrial position in Hawaii at the pre- 
sent time is a most difficult one, and some of those 
who write on the subject say that there is no choice 
between annexation to the United States and indus- 
trial death. Some time ago the United States sent 
a special commissioner to investigate the condi- 
tions of labour, and his figures show that the 
natives are rapidly disappearing, and their places 
are being taken by Chinese and Japanese. 
Chinese fill the positions of storekeepers, clerks 
in the hotels, millmen, teamsters, &c. On the 
sugar plantations the number and _ nationality 
of labour is by the last report 1615 Hawaiians, 
2268 Portuguese, 12,193 Japanese, 6289 Chinese, 
and about 715 of other nationalities, a total of 
23,780. The Hawaiians are the best workmen; 
the Portuguese to-day are considered the ‘‘ bone 
and sinew ” of the Islands, as the most industrious, 
quiet and peaceable; Chinese next, and the Japa- 
nese last. The Commissioner does not seem to have 
formed a good opinion of the Japanese, who, he 
thought were ambitious to become the owners of 
the plantations. He concludes his report by saying 
‘** Tt needs no words to paint a mental picture of 
what will become of these islands when once the 
Japanese become the employers of labour and the 
moneyed power. The planters would naturally 
dispose of their possessions.and leave the field to 
the undisputed influence of the subjects of the 
Mikado, who would be monarchs of all they sur- 
veyed, and instead of the heritage of the islands 
going to the American people they would go to the 
Japanese forming a greater Japan.” Probably 
these opinions are one-sided, and the fears expressed 
unfounded, but we would like to be assured that 
all the aspects of the Hawaiian problem have been 
considered by the British Government. 








NEW VESTIBULE TRAIN FOR THE | 
SOUTH-EASTERN RAILWAY COMPANY. 
Tux South-Eastern Railway has not always been noted 
for the unrivalled excellence of its carriage stock on all 
branches of its system, as those using the loop line 
are aware. But other men other manners, and by the 
latest addition to the stock of the company, its officials 
have put it in the very front rank among the railways 
of the kingdom, so far as one branch of its service 
is concerned. We hope “the loop” is following suit. 

Through the courtesy of the South-Eastern manage- 
ment we lately had an opportunity of inspecting a 
new vestibule train which has just been completed for 
the Continental express service. The train in ques- 
tion well illustrates the progressive policy of the com- 
pany during the last few years, and shows that under 
able management the much and, for so long, justly 
abused southern lines can be as enterprising as others. 
Happily, the South-Eastern now possesses 1n Mr. 
Alfred Willis a manager who may be depended upon 
to take full advantage of all opportunities that 
may occur for improving the position of the com- 
pany, and there are no sounder measure3 towards 
this end than improving the stock. Although the 





train has been constructed in England by the Metro- 
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olitan Railway Carriage and Wagon Company, of 
Birmingham, from the designs of Mr. H. 8. Wain- 
wright, the carriage and wagon superintendent of the 
South-Eastern Railway Company, it is but fair to say 
that the advance was suggested by American practice. 
Mr. W. S. Laycock, of Sheffield, the well-known rail- 
way contractor, has had considerable experience in the 
railways of the United States, and he has been much 
impressed by the many points of excellence com- 
bined in Transatlantic practice. We understand that 
the order for these cars was really placed through 
him, and the South-Eastern officials freely acknow- 
ledge that his knowledge of American practice in car 
equipment has been invaluable; and certainly Mr. 
Wainwright, in conjunction with him, has embodied 
in these cars a combination of some of the best 
English and American features, together with an 
amount of artistic decoration of the highest 
order. The latter result, of which we shall speak 
more fully later, is chiefly due to Mr. W. R. 
Reid, of the firm of Messrs. Morison and Co., of 78, 
George-street, Edinburgh, who have supplied the 
decorative features and upholstered work. Whilst 
speaking of those who have borne the leading part in 
producing this really beautiful train of cars the name 
of Mr. Rawlins must by no means be forgotten. As 
the manager of the Birmingham Carriage and 
Wagon Company he has naturally taken a leading 
part in the work, and, indeed, has made this 
model train an object of special attention. On 
previous occasions we have referred to the good 
work carried out under the superintendence of Mr. 
Rawlins, notably in the case of some carriages built 
to the order of Mr. James Livesay for South America. * 
In describing these carriages, we said it was ‘‘ to be 
hoped that, it having been proved rolling stock of this 
kind could be built in England second to none of 
other countries, a further extension of the business 
might follow.” It is, therefore, gratifying to fin 
that this order for the train now under consideration 
has been kept in the country, and we have to thank 
both Mr. Willis and Mr. Laycock for the fact. 

The new train consists of eight cars, namely: One 
first-class drawing-room car, one first-class buffet, one 
second-class car, three third-class cars, and two third- 
class brakes. We propose in an early issue publishing 
drawings illustrative of these carriages, and in the 
meantime may give the annexed particulars. 

The principal dimensions of each description of car 
are as follows: 


Ft. In. 
Length of body over corner posts 50 0 
Width of body over mouldings... ss 8 4 
Length over diaphragm face-plates of 
vestibules ... ~ ae bss eas 57 6 
Length over headstocks ... ae a 54 7 
+ centre to centre of bogie bolsters 38 3 
Wheelbase of bogie trucks oh one 8 0 
Length of axles from centre to centre of 
journals... oS ee ae ne 6 8 
Size of axle journals 9 in. long by 4in. 
in diameter. 
Width centre to centre of European 
buffers... ‘ee PP ns sg 5 8 
Height from rail to centre of European 
buffers... eck - aa ~ 3 5 
Height from rail to centre of American 
coupler... See i es os 3 2 


The train is furnished with American vestibule con- 
nections and couplings of the most recent form, and 
in addition to the American couplers, each car is pro- 
vided with corner or European buffers for use when 
the cars are required to run with ordinary carriages. 
This is a novel arrangement, the buffer-rods being 
made in two parts, one part being tubular. The 
object of this is that when the American coupler is in 
use, the corner buffer-rods may be put back into the 
tubular case out of the way, without necessitating the 
removal of any springs in connection with the arrange- 
ment. This part of the train will be more fully under- 
stood when we publish the detailed drawings. In the 
underframing of these cars the wood stringers and 
steel sole bars run the entire length of the car between 
the headstocks and the buffer-beams, the arrangement 
being designed to afford a rigid construction of the 
entire frame. The body framing is secured to the 
under frame by a 4 in. steel plate 33 in. wide, the full 
depth of the side below the window sill. This is 
attached to the framing under the window sills and 
pivoted to the steel sole bar, the arrangement being 
what is known as the Challender Truss. The plate 
extends the full length of each car body, and is 
screwed to all upright parts in the framing. The 
ee hag cy of construction may be left to be ex- 
lained by the drawings we are about to publish. 
wach car is fitted with Messrs. J. Stone and Co.’s 
patent system of electric lighting, with double accu- 
mulators, the current for each car being generated by 
a dynamo fixed thereon, and driven from one of the 
axles. The novelty of the system is the method of 
getting a constant voltage, independent of the speed 
at which the train is going. Instead of allowing the 
oA EASES Eee ie aad 
* See ENGINEERING, vol. xxxix., page 251. 








speed of the dynamo to vary, and regulating the mag- 
netic field to correct for this, the dynamo is sus- 
pended so that its weight gives the necessary ten- 
sion to the belt. The weight of the machine and 
the torque on the armature then exactly balance 
each other at normal output. Any further effort 
causes the dynamo to be pulled nearer to the driving 
axle ; this slackens the belt and allows it to slip over 
the dynamo pulley. Thus a condition of equilibrium 
is reached, and a further increase of sp is im- 
ossible. The accumulators are placed in two wooden 
oxes in the centre of the carriage and attached to the 
underframing. The lighting throughout is of a 
generous description in all classes. 

Each car is heated by an independent hot-water 
heater; and the ventilation of the cars is provided 
for by means of torpedo air extractors hed in the 
clerstory. The cars are mounted on four-wheeled 
bogie trucks, made of Fox’s patent pressed steel frame- 
plates; and the automatic vacuum brake is fitted 
throughout. The American vestibules and auto- 
matic couplers were obtained from Mr. Laycock. 
We shall give some particulars of the very beauti- 
ful decorative work which has been carried out 
by Messrs. Morison and Co. when we publish the 
illustrations, at which time we hope to have had an 
opportunity of making a trip on the train, and thus 
seeing it in the course of regular work. 








DEFLECTION IN STEAMERS. 
To THE EDITOR OF ENGINFERING. 
Srr,—Your correspondent ‘‘ Queror” (see page 301 ante) 
asks regarding the deflection, or, as nautical men would 
call it, the sagg of his ship. The dimensions of the ship 
in question are not stated, but judging by the weight 
carried, 250 ft. will not be far from the length, nor will 
23 ft. be from the moulded depth. Sagging to the extent 
of 2} in. with such a vessel is not a result to expect, but, 


d | judging from the evidence recently given before the Law 


Courts of Edinburgh, some designers assume that their 
vessels will sage sufficiently to make it worth while to 
provide against by building with cambered keels. Even 
with the extreme assumption that ‘‘ Queror’s” ship did 
sagg 2} in., and that wholly within the midship half- 
length, the extension of the bottom pacers produced 
thereby would not exceed 7, percent. of their length—a 
small matter. It is not conceivable that 36 tons of cargo 
put into Nos. 2 and 3 holds instead of No. 1(where it was 
evidently wanted for trimming) could produce the sagg 
claimed. Is it not possible that there was water in tan 
and bottom, and that the remainder coal in bunkers was 
understated ? 
Yours truly, 
OBERT T, NAPIER. 
Glasgow, September 7, 1897. 





To THE EpIToR OF ENGINEERING. 

Srr,—In reply to “‘Queror” it is a very common thing 
for steamers to deflect 2} in. without injury, but this can 
be avoided by loading the vessels in Nos. 1 and 2 holds 
before putting cargo into Nos. 2 and 3 holds ; 36 tons dis- 
tributed over Nos. 2 and 3 holds would not in itself have 
produced a deflection of 24 in. 

Yours faithfully, 

Cardiff, September 7, 1897. AJAX. 








TREATMENT OF WIRE ROPES. 
To THE Eprror or ENGINEERING. 

Srr,—Can any correspondent inform me whether crane, 
and more especially sheer-legs’, wire ropes should be 
lubricated when the component wires are already gal- 
vanised ? 

And if so, perhaps some user of sheer-legs’ ropes will 
kindly inform me leah your columns what oil or grease 
he can recommend. I am told that there is as much wear 
and tear in a large wire rope caused by the friction of the 
wires against each other when in work as there is by the 
action of the weather and external friction. 


Yours obediently, 
September 7, 1897. Bocuum. 








TANK LOCOMOTIVES. 
To THE EprTorR OF ENGINEERING. 

Srr,—I believe it is now beginning to dawn on many 
people that in many cases the locomotive power on many 
of our lines is not equal to the work which it is called 
upon to perform. 

In many cases the engines are scarcely able to keep 
time; much less have they any reserve power in case of 
necessity. 

J hear that the Brighton and South Coast line are en- 
gaged in building new engines, and I hope they are con- 
structing tank engines, that class having answered so well 
on their system, and if so, I hope the new machines will 
be even improvements in the way of size and power on 
their predecessors. : : 

I very much wonder that the different companies do 
not do more to develop the tank engine. 

Its more frequent adoption for all except fast expresses 
covering more than 40 miles an hour, would, I feel confi- 
dent, be for the benefit both of passengers andshareholders. 

Take the case of a train weighing, say, 200 tons 
without the engine, booked at a speed of about 35 miles 
an hour. =a ahs 

Surely a locomotive on the tank principle, weighing 
about 50 to 55 tons, with two pairs of driving wheels 
about 6 ft. in diameter, a leading bogie, and a pair of 





trailing wheels, would be more efficient than an ordinary 
engine wei; hing, perhaps, 36 tons, with the same driving 
wheels? In the latter case you have a comparatively 
light engine, which, besides the train, has to draw a 
tender as heavy as a long bogie railway carriage. In the 
former case you not only get over the necessity of hauling 
the tender, but you positively get a more powerful engine, 
from the fact that the greater weight gives greater adhe- 
sion to the rails; in other words, more tractive power. 
That a tank can or safely be placed above a boiler 
in the case of an engine having 6-ft. drivers is, it may be 
said, certain. In an English engine the top of the boiler 
is about 2 ft. above the top of the wheels. Add 2 ft. more 
for the tank, and you get an engine 10 ft. high. This is 
no excessive height. It would be thought nothing of in 
America where the gauge is the same as ours. 

Now, if you want to increase the power of your engine, 
you can turn the pair of trailing wheels into a third pair 
of drivers by enlarging them, and if you do not like so 
long a rigid wheel , you can make the centre pair of 
driving wheels flangeless. Such engines exist in Belgium, 
where there are sharp curves, and they are very econo- 
mical in working. 

I have alluded to fast express trains, by which I mean 
50 miles an hour. Here, under present conditions, you 
want wheels over 6 ft. in diameter, and, though I fully 
believe they could be perfectly worked by tank engines, 
yet I suppose their adoption for this class of train would 

considered too much of an innovation. As a matter 
of fact, I have little doubt that the tank engine I have 
suggested, with two or three ye of 6-ft. wheels accord- 
ing to the weight of train (and the gradients), would give 
a very good account of itself in a run from Paddington 
to Bristol, and prove itself economical in coal con- 
sumption. 

T am, Sir, yours truly, : 
CHARLES CLINTON. 

Penge, September 6, 1897. 


ENGINEERS ON TEA ESTATES. 
To THE EpiTorR OF ENGINEERING. 

Srr,—I would ask to be granted a small space in your 
valuable columns to give my views upon a subject which 
I fear a very little is known about at home. 

The subject to which I refer is that of engaging “‘ engi- 
aoe assistants,” as they are called, on the tea estates in 

ndla. 

It would be the applicants to advertisements I see 
appearing in your wide-known journal ENGINEERING for 
such appointments that this subject is intended to 
concern. 

I think it only right these applicants should be fully 
aware of the kind of life they are entering upon when 
agreeing to accept the appointment offered them, what 
the work will consist of, and the ultimate result. 

We will presume the applicant is young, energetic, 
and ambitious, anxious to do credit to the profession for 
which he has been trained, sometimes at considerable 
expense to his parents or guardians. 

irstly, he is asked to bind himself for a term of three 
years—never less, to go out to India as an engineer on a 
tea estate, on a salary of 150 rupees per month, rising by 
yearly increments of 25 rupees to 200 rupees per month, 
and generally a pony allowance, which is about 20 or 25 
rupees per month. 

his must not be looked upon as an addition to the 
salary offered, as it is absolutely necessary to keep one, 
if not two, ponies, which always absorb the allowance 
granted. . , . 

Sometimes the pony is given, an merally a ve 
rusty steed, with saddlery and Sectay m the nena 
case the assistant has to buy his Pony, and in the latter, 
the pony, &c., is given, but no cash allowance. 

is may seem inviting enough when explained by the 
agents at home, but he will only have to wait until he 
arrives on the garden, when he very soon learns where 
the difference exists between the agent’s explanation and 
the stern reality. 

He will find that he cannot live on less than 100 rupees 
per month, which only includes the bare necessities to 
keep himself well and healthy (a very important thing in 
India), and does not include clothing or any extra 
luxuries. 

We will now take an average-sized estate. What 
amount of engineering will be found there? The ma- 
chinery and plant will consist of three roller, three firing 
machines, a pair of sorters or sifters, and an air propelling 
fan for withering, all driven by a 12 horse-power semi- 
— engine or a horizontal and locomotive type 

oiler; so that where an eugineer’s services are called into 
requisition is when a slight breakdown occurs and he is 
supposed to repair it. Again, once a year, during the short 
period in which the factory is idle, he is called upon to 
put the machinery in good working order for the coming 
season, which takes about a month, perhaps. 

During his spare time, ¢.¢., when is not engaged in 
his professional duties, he will be called upon to make 
himself generally useful on the estate. There is neces- 
= a good deal of this spare time thrown upon his 

ands, 

What happens at the end of his three years, supposin; 
he has given satisfaction, and kept in good Rest, ool 
wishes to increase his professional experience? The three 
years on a tea garden will be worth little more than lost 
time, if used as a link in the chain of experience, even if 
he ae in India; and should he return home, which he 
probably would do if he wanted to continue an engineer- 
ing career, he would find the three years ‘‘ experience” in 
India a drawback more than anything else in obtaining 
an appointment. 

_An ‘engineer assistant” gets exactly the same con- 
sideration as regards salaryas an ordinary garden assistant; 
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the one holding a profession while the other may be any- 


The tea garden engineer should be arranged for in the 
same manner that the tea garden doctor is, 7.c., 20 or so 
gardens subscribe towards a medical man, who visits the 
various gardens periodically, and by this means a good 
salary can be offered, and a competent man’s services 


secured, 

It could be done quite as efficiently with an engineer, 
and it would save young fellows going out to India to 
meet with wholesale disappointment. 

Found faithfully, 
OnE Wuo Triep It. 

Calcutta, August 16, 1897. 


THE ENGINEERS’ STRIKE. 
To THE EDITOR OF ENGINEERING. 

Sir,—The real position of men and masters is not quite 
fairly represented by two of your correspondents in last 
weeks’ journal. As I understand the position, it is this: 
For a long time past certain engineering and other firms 
have gradually, and one after another, been adopting the 
eight hours’ working day, which, with them, has become 
a settled institution. 

Some seven weeks ago the ‘“‘ Amalgamated Engineers ” 
made an effort, which was perhaps precipitate and ill- 
advised, to force forward more rapidly the eight-hour 
movement. 

On this a large number of firms—and in London, too, 
of all places—conceded the men’s demand and adopted 
eight hours, which is now the system in a great number 
of shops in different parts of the country, and including 
many important firms. 

Now a so-called ‘‘Employers’ Federation” has been 
attempted to be formed with the object of cutting the 
eight hours’ movement off in the middle. If they succeed 
they will no doubt speedily demolish the tail end of the 
reptile: but what is to become of his head ? 

It may be quite true that the avarice of Scotch and 
North of England employers, and the implied incompe- 
tency of their workmen, prevent the adoption of eight 
hours in the north; although coal and iron are under 
their feet, and wages lower than elsewhere; while 
London, where there is neither coal nor iron, where 
wages, rents, rates, and taxes are all at the highest, has 
more than half adopted it. But is not right-about-face 
a little late ? 

The letter of ‘‘ Vice-Admiral” is involved and unfor- 
tunate. The men who are fighting to-day have landed 
half their forces. The ‘‘ federation” is formed in time to 
join the reteat. The ‘‘sight of the enemy” is ancient 
history. The “forts” are dismantled. It’s a case of 
stolen steeds and stable doors. Besides, what does he 
mean by ‘‘the nation,” which “is fully aroused”? The 
sons of the men who won (by God’s help) when the 
Armada went to pieces, and who won, too, at Trafalgar 
and Waterloo, may be wearing corduroys to-day, but 
their daughters, the housemaid and the cook, can on occa- 
sion stitch a red stripe upon the outside seam. There is 
a nation outside of epaulettes. 

It might be good policy for the men who have not yet 
obtained the 48 hours to compromise on 50 or 51, but if 
they do the 48-hour shops will obtain the best selected 
craftsmen in the country, and the longer-houred shops 
will have to be content with seconds, 

There are advantages, especially in large towns where 
one or two hours per day are spent in railway trains, &c., 
in a five-day week, i.e., say 10 hours a day for five days, 
and a whole holiday Saturday. 

The suggestion of Mr. Atherton is worthy of atten- 
tion, but 1t seems to leave out of consideration, as usual, 
the working man’s wife. To ask a woman to wait upon 
her husband, her sons, her daughters, and the lodger, 
from 3 a.m. to midnight, every day in the week, and 
perhaps in some cases on Sundays, is, of course, to be 
expected in this unchivalric age; but natural bodily ex- 
haustion might possibly interfere with the arrangement. 

If it be adopted, the ‘‘early shift” must arrive at the 
works at 3.30 a.m., and, in a room furnished for the pur- 
pose, must be provided with hot tea, coffee, cocoa, bread- 
and-butter, &c., at cost price. 

The morning meal being thus provided for, the ‘* Ather- 
ton” system appears well worth trying; and it would 
certainly ant for quick delivery, which has been made 
of so web importance in this up-to-date but degenerate 
age. Might one suggest three shifts during the winter 
months ? 








. Iam, Sir, faithfully yours, 
Stafford, September 6, 1897. J. FERRABEE. 





PERSONAL.—Messrs. Fielding and Platt, of the Atlas 
Works, Gloucester, inform us that they have opened a 
London office and showroom at 73A, Queen Victoria- 
street (opposite Bread-street), for the further develop- 
ment of their gas and oil-engine business. This new 
branch will be under the management of Mr. D. B. 
Macbride, who has had qonaidéeshie experience in this 
class of business, having for many years very successfully 
represented a well-known firm of gas and oil-engine 
makers in London. 





CATALOGUES.—We have received from Messrs. John- 
son and Phillips, of the Electric Cable Works, Old 
Charlton, a copy of their new cable catalogue. The sub- 
ject matter is divided up into a number of separate sec- 
tions, commencing with plain uncovered wires, and going 
on to dynamo coils, ee 4 covered cables, &c. The con- 
ductors are further arranged according to their sectional 
area, and are grouped according to the number of strands. 


—The Conduit and Insulation Company, Limited, of 63, 
Queen Victoria-street, E.C., have sent us a copy of their 
new price lists of conduits and accessories. 





MEAN PRESSURE INDICATOR FOR HIGH SPEEDS. 
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Tuer ordinary indicator diagram obtained from an 
engine running at high rotational speeds is often a 
very imperfect record of what actually takes place in 
the engine cylinder. This is owing chiefly to the error 
introduced by the inertia of the moving parts; and 
the error increases with the speed of rotation of the 
engine. For torpedo-boat, electric light, and other 
high-speed engines, a statement of the indicated horse- 
power is accepted by the cautious and well-informed 
as 5 avsegageed only, and in many cases the attempt 
to obtain a record log the indicator is given up. For 
many reasons the abandonment of the indicated horse- 
power unit of measurement is much to be regretted, 
and with a view of solving the problem of obtaining 
the mean effective pressure on the piston at all 
speeds, however high, the instrument illustrated on 
the present page has been devised by Professor W. 
Ripper, of Sheffield. It will be remembered that 
Professor Ripper referred to this indicator at the recent 
Birmingham meeting of the Institution of Mechanical 
Engineers, and in our report of the proceedings we 
stated that we proposed shortly illustrating and more 
fully describing the instrument. Through the courtesy 
of the inventor we are now able to supply the follow- 
ing details : 

The instrument is shown in sectional elevation and 
plan in Figs. 1 and 2. There are two barrels, in each 
of which works a piston valve over ports in the barrels. 
The barrels are each surrounded by a chamber to which 
works a piston valve over ports in the barrels. The 
barrels are each surrounded by a chamber to which is 
connected a pressure gauge for recording the pressure 
of the steam entering the chamber. The valves are 
arranged to work so that the chamber surrounding one 
barrel is connected continuously with the steam side 
of the piston only, while the chamber surrounding the 
other barrel is connected continuously with the ex- 
haust side of the piston only. The mean pressure in 
the first chamber is the mean pressure on the steam 
side of the piston; and that in the second chamber is 
the mean pressure on the exhaust side of the piston. 
The pressures in the respective chambers are recorded 
by a pressure gauge attached to each chamber, the 
oscillations of the finger of the gauge are reduced to 
a minimum by throttling down the gauge cock, as is 
now done with the gauges on the receivers of com- 
pound engines and the vacuum gauges. Instead of 


two separate gauges a single differential pressure gauge | ! 
| included very 


may be used as shown in Figs. 3 and 4, from which 
the average pressure difference on the two sides of the 
piston may be read directly. The higher the speed of 
the engine the less the angle of oscillation of the gauge 
pointer, and the less need for throttling the gauge 
cocks in order to read the mean effective pressure. 

The action of the arrangement is as follows: M. V., in 
Fig. 1, is the main steam valve, and E. V. is the exhaust 
steam valve. The pipes leading from each end of the 
engine cylinder, are so arranged that each connects one 
end of one indicator barrel with the opposite end of the 
other barrel, as shown by the arrows. The valves are 
shown in mid-position, which is their correct position 
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Both valves move together and are worked by the 
same lever. 

Suppose steam admitted to the top side of a vertical 
engine cylinder when the piston is at the top of its 
stroke, then admission steam enters the instrument at 
A and B, and steam from the exhaust side of the 
piston enters at Cand D. The valves M. V. and E.V. 
now move downwards, uncovering their respective 
ports and communicating the admission steam pres- 
sure to the forward pressure gauge F. P. G. ;_ while 
at B, the port being shut, no steam from this side of 
the piston can influence the exhaust pressure gauge 
E.P.G. Meanwhile the steam from the exhaust side of 
the engine has entered the instrument at C and D. At 
C the port is closed, and there is no connection with 
the forward pressure gauge F.P.G., while at D the 
port is open, and direct communication is made between 
the exhaust steam and the exhaust pressure gauge 
E.P.G. In both cases the respective ports are open 
during the full stroke of the piston. On the return 
stroke the admission steam and the exhaust steam 
again communicate directly with their respective pres- 
sure gauges throughout the whole lengths of the 
stroke. 

The piston valves of the indicator are without lap, 
and they may be worked by a lever connected with 
an eccentric set 90 deg. ahead of the engine crank, or 
by an equivalent motion which may be easily obtained 
without an eccentric in an engine having the main 
cranks at right angles. The instrument may be run 
continuously, as there are no working parts to get out 
of order, or it may be made to record a continuous 
mean pressure line on a continuously rotating drum. 








LkEDS AND LiverPooL Canat.—The report of the 
directors of the Leeds and Liverpool Canal Company 
for the half-year ending June 30, states that the dis- 
bursements on capital account during that period 
amounted to 32,189/., the bulk of which—19,307/.—was 
devoted to the reconstruction of the canal, 9724/. having 
been expended on land, works, and general improve- 
ments. The latter item, the directors state, included an 
advantageous purchase of land opposite to the entrance of 
the Liverpool docks, where space is urgently required for 
widening the canal, and also 10001. towards a new ware- 
house at Bradford. The amount spent on improvement 
has been about the same as in the second half of 1896, and 
heavy work in Liverpool and Bootle, as 
well as continued dredging and re-construction of the 
banks near Wigan and elsewhere. With regard to 
revenue, the directors observe that the receipts were, 
to some extent, prejudiced by frost in January, which 
caused delay and obstruction, but not an entire 
stoppage of the traffic. The depressed state of the cotton 
industry in Lancashire also caused a diminution in the 
receipts. The amount available for dividend is 18,693/., 
and the directors recommended a dividend at the rate of 
2? per cent. per annum, which will leave 1849/. to 
carried forward. In 1896 the dividend was 24 per cent. 

r annum with 4816/. carried forward. The reason (V12., 

rought) which rendered it desirable last year to carTy 
forward so large a sum did not exist this year, the water 


when the engine piston is at the end of its stroke. | supply being ample. 
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20-KILOWATT DYNAMO AND ENGINE. 
CONSTRUCTED BY THE ELECTROTECHNISCHE INDUSTRIE, SLIKKERVEER, HOLLAND. 


i 


We illustrate on this page a steam dynamo recently 
constructed by the LElectrotechnische Industrie 
(formerly Willem Smit and Co.), Slikkerveer, Holland. 
The dynamo is of 20-kilowatt capacity, giving 250 
amperes at 80 volts when driven at 300 revolutions 
per minute. The engine has two cylinders, each 
180 millimetres (7.1 in.) in diameter by 180 millimetres 
(7.1 in.) stroke, and is designed to take steam ata 
pressure of 100 1b. per square inch, the cut-off being 
fixed at a quarter the stroke. The makers state that 
at full load this engine has shown on a careful test a 
steam consumption of 39.7 lb. per electrical horse- 
power hour, 50 per cent. more being required at half 
load ; which must be considered a very fair perform- 
ance for a non-compound non-condensing engine of 
only about 40 indicated horse-power. To secure the 
uniformity of speed so essential in electric-light work, 
the engine is fitted with a special governor constructed 
by Messrs. Schiffer and Budenberg, of Buckau, which 
controls the speed from no load up to full load within 
3 percent. The packings both to piston and slide- 
rods are metallic, and the main bearings are lined with 
white metal. The valves are balanced, as are also the 
cranks, whilst very perfect arrangements are made to 
secure satisfactory lubrication of the various working 
parts. When running the whole of the engine is 
closed in by movable covers, which, whilst not prevent- 
Ing ready access to the different bearings, &c., in case 
of need afford a very necessary protection against the 
splashing of the lubricating oil Rs the engine-room. 
The dynamo has cast-steel field magnets, and is com- 
pound wound, the series winding being on a separate 
spool, which is slipped over the shunt coils, an air 
space of about 4 in. being maintained between the two 
for the purpose of ventilation. The adjustments are 
such that the voltage does not differ sensibly between 
full load and no load. 








INDUSTRIAL NOTES. 
As the Trades Union Congress which assembled at 
Birmingham on Monday last, has not completed its 
deliberations, we defer a general review of the proceed- 
ings until they terminate. The Congress opened under 
iness on the part 
representatives of 
The members of the Parliamentary 


excellent auspices, and with a r 
of the city to do honour to the 
organised labour. 








Committee met at the end of the previous week, as is 
now usual, in order to see, in conjunction with the 
Birmingham Trades Council, that all arrangements 
were complete, and to consider certain matters of 
procedure. The number of the older unionists nomi- 
nated for the committee has been reduced by two, 
and these are important delegates—Mr. John Wilson, 
M.P., the Durham miner, and Mr. James Maudslay, 
the representative of the Cotton Operatives. Both 
are notable in their way, but have given offence to 
the new leaders, or the latter have taken offence for 
some reason or other; hence they find no place on 
the list. One very significant fact in connection with 
the Parliamentary Committee is that they formulated 
a resolution in favour of an eight hours’ day for all 
trades, and upon that recommendation they appeal to 
all for sympathy and support on behalf of the engi- 
neers. ‘This greatly widens the issue. The engineers 
say that the movement is peculiar to, if they do not 
actually say that it is confined to, London. By 
making it national they hope to attract some extra 
support ; but does not the resolution rather invite 
united action on the part of allemployers? The number 
of delegates attending the Congress is not so great as in 
some recent years ; but this is due to the New Stand- 
ing Orders with respect to trades and labour councils. 
Otherwise the gathering is quite as representative as 
usual. 





Efforts have been and are being made to extend the 
influence of the Employers’ Federation, and to induce 
other firms to join. In this respect there has been 
some success. It is now certain that 378 firms—in- 
cluding most of the largest in the country—are taking 
united action on the eight hours question: this list 
shows some 60 additional firms since the last list was 
published, ‘The strain upon the Amalgamated Society 
has thereby increased. It is pretty evident, too, that 
many industries dependent on engineering, as, for 
instance, shipbuilding, will be brought to a standstill, 
if not voluntarily suspended. In this case the recom- 
mendation of the Trades Congress in favour of other 
unions helping the engineers cannot be largely bene- 
ficial.- Hence the trial of strength must become soon, 
if it is not already, acute. At Rochdale one firm gave 


notices last week, whereupon all the men were autho- 
rised to withdraw. At Sheffield it was intimated, or 








rumoured, that the moulders were to be discharged in 
certain firms ; it then appears that the men determined 
to come out as a body, which will involve some 1000 men 
besides labourers. The Amalgamated Society is send- 
ing out delegates and agents to address public meet- 
ings, and evoke sympathy and bring about support. 
The Bricklayers’ Union has voted 500/. and promises 
more as the struggle goes on. The votes of other 
bodies are being taken, and levies are being made on 
an extensive scale. The resolution of Congress is in- 
tended to stimulate the unions, and it will un- 
doubtedly do so. A good deal of these donations and 
levies will go to the support of the non-union men, 
and the remainder in support of the Society men on 
the dispute list by giving to them additional pay. It 
is felt generally that the struggle is momentous and 
important beyond the ranks of those directly con- 
cerned. It is the pioneer fight, and both sides re- 
cognise its importance as regards the eight hours. 

Two questions have been agitating the men and the 
employers : firstly, the extent to which non-union men 
will remain at work, or return to work after the pres- 
sure has been felt ; and the other is whether men can 
be imported from other centres or from abroad, The 
secessions from the Union, the men allege, have been 
comparatively few, just as only a few have broken 
away from theemployers. The reports differ as to the 
extent of non-union workers. There have been rumours, 
since contradicted, of importing foreign workers. 
On the subject of foreign competition, the employers 
and the men are distinctly at variance. The latter 
think that there is no danger, and they quote opinions 
of men competent to judge upon facts of a quarter of a 
century ago. The employers say that things have 
materially changed ; that mechanical appliances have 
reduced the disparity between native and foreign 
labour, and that the danger is thereby increased. 
The fact is unquestionable, and the Employers’ Federa- 
tion quote the following rates of pay in Belgium: 
‘* Liége.—Fitters, 18s. 4d. to 22s. 6d., 60 hours per 
week; turners, 18s. 4d. to 28s. 9d., 60 hours; 
machinemen, 13s. 9d. to 18s. 4d., 60 hours; ship 
labourers, 12s. 6d. to 15s., 60 hours. Antwerp.— 
Fitters, 21s. 3d. to 26s. 3d., 60 hours per week ; 
turners, 21s. 3d. to 26s. 3d., 60 hours ; labourers, 15s. 
to 18s. 4d., 60 hours ; boilermakers, 23s. 9d. to 26s. 3d., 
60 hours ; joiners and carpenters, 18s. 9d. to 21s, 3d., 








334 





ENGINEERING. 


[SEpT. 10, 1897. 








60 hours. The working day is from 7 a.m. to 6 p.m. 
for six days, less one hour per day for dinner ; 60 
working hours per week. In some places work stops 
at 4 p.m. on Mondays, but in these cases only 58 hours 
are paid for. Ghent.—Head erectors, 28s. 9d., 66 
hours per week ; erectors, 23s. 3d., 66 hours ; fitters 
and turners, 18s. 3d. to 22s., 66 hours ; slotters and 
planers, 12s. 4d. to 19s. 3d., 66 hours; moulders, 
8s. 3d. to 20s. 8d., 66 hours ; labourers, 12s. 4d., 66 
hours. The day averages 11 hours, sometimes six 
hours being worked before and sometimes after dinner; 
stoppage two hours earlier on Mondays takes two 
hours off the pay. Overtime at Antwerp counts after 
12 hours’ work. Night work gets time and a half. 
Belgian employers use precisely the same machines 
as we do and get 12 hours’ work per week more out of 
them than the Amalgamated Society of Engineers would. 
If our foreign trade should fail, neither wages nor 
hours of labour can be of much interest, for where 
work fails there is too much leisure and too little 
money, and the men and their families will be the first 
to feel the pinch. 

The latest returns as to the actual number of engi- 
neers on strike and locked out state that the total in 
receipt of pay was 22,734, or double the total number 
of members in the Union at the date of the great lock- 
out in 1851. Of the total, the secretary states that 
1800 were in receipt of unemployed benefit prior to the 
dispute. It was further stated that, owing to the 
large grants, donations, and subscriptions, only about 
5000/. were required from the union funds. The 
number of firms giving the eight hours in London is 
reported to be 230, an analyses of 140 of these firms 
by the Employers’ Federation gives the following 
somewhat remarkable results: Not in existence, 1; 
unknown (not in directories), 13; in financial diffi- 
culties, 5; entered twice under different names, 4 ; 
Government shops, entered three times, 3; small 
jobbing concerns, working solely for the larger 
firms, 51; Trinity House (!), 1. Not in the engi- 
neering trade: Battersea Vestry (!), 1; brewers, 4; 
distillers, 2; contractors, 1; newspapers (!), 4; 
Army and Navy Stores, 1; Co-operative Stores, 1 ; 
miscellaneous, 14, Makers of specialities (15): fire 
engines, 2; motors, 2; electric workers, 2; cycles 
(one with six men),2; gas engines, 2; ammunition, 
4; brassfounding, 1. Pattern-makers (one with three 
men), 4; working eight hours before agitation began, 
4; deny having granted eight hours, 2; conceded 
under pressure of work, or compulsion, and waiting 
only opportunity to revert to nine hours, 9. The 
largest firms said to have conceded are the two makers 
of fire engines. One of them has conceded pro tem., 
on condition that the old system be restored if the 
men do not win. The other has granted an advance in 
wages in lieu of the reductionin hours. This disposes 
of 140 of the “ glorious total.” Inquiries into the others 
are being made. The co-operative societies are promising 
large support to the men, and it is said that the Whole- 
sale Society, Limited, will propose a grant of 3000/. 
The rumour that one great union would support the 
engineers up to the extent of 100,000/. cannot be 
correct, as there is no union in existence that could 
grant that amount, nor even one-half of it. It is 
said that pressure is being brought to bear upon men 
in work not to pay the levies ; but this would extend 
the area of the lockout, as the men in work would 
undoubtedly resist the pressure. But all such rumours 
must be taken with considerable caution. 

The condition of the engineering trades throughout 
Lancashire is being more and more affected by the en- 
gineering dispute. It has not greatly extended, 
although there have been some additional notices 
given, and others appear to have been threatened. 
As the engineers cease work other branches are 
affected, until the body of men out by reason of the 
dispute is large. The centres chiefly affected are the 
Manchester and Salford district, Oldham and Bolton. 
The firms not involved in the dispute are busy 
enough in all cases; and those affected are finishing 
up the work in hand as best they may ; but the latter 
scarcely dare put any new orders in hand. The 
list of unemployed has so increased that the pro- 
portion is far beyond anything experienced for a long 
period. 





The strike in the iron safe trade in the London dis- 
trict continues at Messrs. Hobbs, Hart, and Co.’s, and 
the men are sanguine of success. It is reported that 
one of the small firms in tha trade had granted a re- 
duction in hours without any reduction in wages, and 
it is thought that others will follow suit. The Society 
is a small one, but the officials state that strike-pay is 
assured for some time to come. Other unions are 
affording assistance, so as to enable the men to main- 
tain their position. The name of the union is the 
Iron Safe Engineers. The men contend that their 
wages are lower, and their hours longer than those of 
men in similar branches of the iron trades, and there- 
fore they say that the demands made are not un- 
reasonable. 





The condition of trade in the Wolverhampton dis- 





trict is quieter. The buying is limited to small quan- 
tities to meet early requirements as a general rule. 
Merchants do not feel disposed to speculate at the 
present time; all is too uncertain as regards future de- 
liveries. But specifications have been coming in re- 
gularly for the completion of existing contracts. 
Makers are thus enabled to keep up their prices fairly 
well, as no extensive stocks exist or are being created. 
Only a few struggling firms discount prices in order to 
secure orders. The singular thing is that dealings with 
pig iron have been on a tolerably large scale ; some 
heavy lots of best foundry and forge pigs have changed 
hands. The engineers’ dispute seems not to have 
touched the district. It is reported that the agents 
of the Employers’ Federation have been busy endea- 
vouring to make converts, but that no very decisive 
action has been taken. 





In the Birmingham district inquiries were rather 
more numerous in the iron market at the close of last 
week, and prices were a shade firmer, in spite of the 
general state of the engineering trades. So far the 
engineers’ dispute has not affected Birmingham, though 
efforts have been made to draw in the firms engaged in 
that industry. In many branches of the iron trades 
there is plenty of room for improvement, but tliere is 
not very much to complain of so far. In the black 
sheet trade there is no improvement; and as the con- 
sumption is not equal to the production there is a fear 
of a further fall in prices. There is little change in 
other departments. 

One of the most gratifying incidents in connection 
with recent labour disputes has been the way in which 
Lord James of Hereford’s award has been received by 
the employés of the North-Eastern Railway Company. 
The men have passed a unanimous resolution of thanks, 
while the company passed a minute in the same spirit, 
and the directors presented his lordship with a gold 
pass over their lines. 





Two rather important conferences took place last 
week in connection with the tailoring trades. The 
first was that of a section of the master tailors at St. 
James’s Hall, London, when it was proposed to insti- 
tute a kind of Master Tailors’ Guild. One such had 
been established years ago, but it collapsed. It is 
curious to find that in a paper on ‘‘ The Tailors’ Vic- 
torian Academy,” the author expressed regret with 
respect to the decline and disappearance practically 
of the apprenticeship system. Some of the speakers 
supported the inclusion of foremen tailors in the 
National Association ; others opposed it. Then a con- 
ference of foremen tailors took place in the same hall, 
when it was proposed to form a joint committee of 
masters, foremen and operatives to put down sweating, 
especially in the bespoke trades. One of the pressing 
questions discussed by the masters was the enormous 
influx of foreign labour. This they regarded as an 
evil to be checked. It is important to note this at the 
present time, in view of the dispute in the engineering 
trades. There is a threatened lock-out in the tailoring 
trade of Manchester. It arose out of a very trivial inci- 
dent. Oneofthelocalemployerssometimeagodischarged 
one man; the men thereupon threatened a strike. The 
Employers’ Federation took the matter up, when the 
men ceased work at the shops of the chairman of the 
Federation. Non-unionists went in, but the Union 
men stood out. Now a general look-out is threatened 
unless the ‘‘ boycott” is removed. The matter is too 
trivial to be thus exalted into a general strike and 
lock-out, and the men’s Union ought to take steps to 
put an end to the dispute. 





The dispute in the cotton industries has quickly 
developed into a strike. About 3000 operatives, 
mostly weavers, left their work at Clitheroe last week, 
by refusing to agree to a 5 per cent. reduction in 
wages. The whole industry of the town was thrown 
into astate of confusion by the stoppage, and trade 
generally is paralyzed. The employers declared that 
there was no possibility of compromise, the only ques- 
tion being whether the mills shall be closed or 5 per 
cent. reduction be agreed to, and the general condition 
of the textile trades supports this view. The men’s 
unions seem, however, to be of a different opinion, and 
a struggle appears to be inevitable. Still there is the 
joint committee ; they may be able to smooth matters, 
and suggest a compromise. But if other towns follow 
the lead of Clitheroe, the difficulties will increase. 





The strike of navvies and labourers at the Barry 
Docks has lasted two months, and no settlement seems 
yet to have been arrived at. The Navvies’ Union 
sought to increase the wages from 5d. to 54d. per hour, 
and to insist upon certain conditions which they 
allege are given in the district. The men sought 
arbitration, but the contractors refused to recognise 
the Union, and would not agree to any reference. 
The Barry Trade and Labour Donnell have issued an 
= ney for financial aid. It appears that the men and 
their families are suffering sadly, hence the appeal. 











The Navvies’ Union is unable of itself to continue the 
strain upon their funds without outside aid. 





The Hartlepool shipowners have resolved to resist 
the demand of the Seamen and Firemen’s Union for an 
advance in the rates of pay from 4/. 5s. per month to 
4/. 10s. per month, with the result that a strike is 
threatened. 





The screeners at the Bridgewater Trustees Moseley 
Common Collieries recently refused to accept a reduc- 
tion in wages of 4d. per day—from 3s. to 2s. 8d. All 
the men have been discharged, boys were taken on to 
do the work at ls. 6d. per Sey, and the manager re- 
ports that the work is done equally well and expedi- 
tiously. 





The postal employés, and especially the telegraphists, 
continue to complain of the action of the Post Oftice 
authorities, and of the Treasury, but the threats of a 
strike are no longer made. It is felt by the men that 
if they were to proceed to extremities they would lose 
the support of Members of Parliament, and after all 
the final pressure rests with them as regards any great 
State department. But the agitation is being kept up 
in various centres with the view of influencing the 
postal authorities and the Members in various con- 
stituences. 





The gas stokers employed by the Blackburn Corpo- 
ration applied to the corporation for an eight-hour 
day, and a week’s holiday in each year. The gas 
committee refused the week’s holiday, but they ex- 
pressed willingness to give the eight hours at the 
present rates of wages provided that the men carbonised 
a certain quantity of coal each day. New retorts are 
being put in with a view to carry out the new arrange- 
ments when the agreement is ratified. 





The South-Western Railway employés are pressing 
the directors with respect to better conditions of 
labour, and especially with regard to Sunday work 
and Sunday pay. It appears that the general manager 
refused to see a deputation on the subject, and the 
men have placed the matter in the hands of the officials 
of their Union. 





The effects of the engineering dispute are being felt 
in some of the colliery districts, and it is possible that 
the movement for an advance in wages will be post- 
poned in consequence. 





The Thames watermen and lightermen are asking 
for the support of the Trades Congress for a very 
drastic series of reforms, and they ask that the whole 
management of the river traffic and inspection of the 
craft shall be in the hands of Government officials, 
Their programme would necessitate almost a complete 
sub-department of the Board of Trade if the reforms 
sought were conceded. It is very curious—but Go- 
vernment employés complain of State action; those 
not under the Government crave to be there. But 
the latter are a decreasing number compared with 
a few years ago. Inspection is all very well, but 
when the whole control is in the hands of State 
officials that is quite another matter. 








Tur GREAT CenTRAL Rattway at LovcHBoroucH.— 
Considerable activity has prevailed at Loughborough 
during the last few days in connection with the works in- 
volved at that town by the extension of the Great Central 
Railway system to London. About 150 men are now 
employed near Moor-lane, where ground is being levelled 

ind other preparations are being made for the construc- 
tion of sidings, buildings, &c. The only actual work at 
present in hand is the goods shed, but platforms for the 
passenger station, and the various station offices will be 
commenced in the course of the next few weeks. The 
contract for the builders’ work at the Loughborough 
station has been let to Mr. H. Lovett, of Wolverhampton, 
whose tenders have also been accepted for similar work 
at Rothley, Birstall, and Quorn. 





MIDLAND AND GREAT NoRTHERN JoInT RAILWwAys.— 
Progress is being made with an extension of the Midland 
and Great Northern Joint Railways (eastern section) 
from North Walsham to Mundesley. The line com- 
mences by a junction at North Walsham with the Great 
Yarmouth section of the existing railways. It then 
curves round the town, crossing over the Aylsham and 
Antingham roads by girder bridges. An elliptical arch 
bridge carries the Swafield _ over the line, and a 
girder bridge of 55 ft. span is provided for crossing @ 
canal. At Sunnyside there will be a skew girder bridge. 
About three-fourths of a mile further on the line reaches 
Knapton, where a station will be built. This will be the 
nearest station for Bacton and Happisburg. After leav- 
ing Knapton the line crosses the Edinthorpe and Paston 
roads by arch bridges, and then takes a long sweep to 
the left. The Mundesley station will be a handsome 
structure of red brick, with stone dressing and a clock 
tower on the roof. Ample accommodation has been pro- 
vided for the large excursion traffic which is anticipated. 
The line has been laid out by Mr. Marriott, C.E., Mr. 
Glenny being the resident engineer. Traffic is expected 
to be commenced next spring. 
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THE DIFFUSION OF SULPHIDES 
THROUGH STEEL.* 
By E. D. Camppett, Ann Arbor, Michigan. 
In 1893 the author read a paper on the diffusion of sul- 
phide of iron through steel, beforethe American Institute 
of Mining Engineers. In this paper} five experiments 
were described, in which the rapidity with which the sul- 
hide of iron used diffused through steel at a bright red 
ad was strikingly shown. 

In these experiments, bars of soft steel 2.5 centimetres 
thick, 5 centimetres wide, and 15 centimetres long were 
used. The steel had the following composition: Carbon, 
0.17 per cent.; silicon, 0.00 per cent.; phosphorus, 0.11 

or cent.; total sulphur, 0.074 percent. The sulphide of 
jron used in the above experiments was a sample of the 
ordinary fused sulphide, used for the generation of hy- 
drogen sulphide ; it contained 20.62 per cent. sulphur. 

The first purpose of the experiments was to decide 
whether or not an unquestioned chemical compound 
could diffuse through steel at a bright red heat. The 
statement has been made that, because carbon will diffuse 
through steel at a bright red heat, the diffusing carbon 
must be in the condition of an element. If it were pos- 
sible to get sulphide of iron to diffuse through steel, 
then the statement that, because carbon will diffuse, 
therefore the diffusing carbon is in the condition of an 
clement, is without weight. The diffusing element may 
or may not be ina chemically combined form. 

A brief discription of two of the experiments above 
mentioned will suffice to show the extent to which the 
work was carried at that time. In one case a hole 
12 millimetres in diameter and 30 millimetres deep was 
drilled in one edge of one of the above-described bars. 
This hole was filled with 10 grammes of sulphide of iron, 
and closed by driving in a short steel plug, turned to 
accurately fit the hole. The bar, so prepared, was then 
placed in a muffle furnace, brought to a bright red heat, 
and maintained at this temperature for four hours. An 
examination of the bar showed the hole to be nearly 
empty, except fora thin film. Drillings taken from the 
bar at various points, some within less than 2 millimetres 
of the original hole, showed no perceptible increase in 
the percentage of sulphur in the bar. The scale formed 
by the oxidation of the iron at the temperature employed, 
showed portions ge ge eg per cent. of sulphur. It 
was evident from this that the sulphide had diffused 
through the bar. 

In the second case the bar was prepared like the first 
one, except that the hole containing the sulphide of iron, 
instead of being plugged, was left open, and the bar was 
so placed in a Hoskin’s muffle furnace, that the interior 
of the hole could be observed through a small chimney 
in the top of the muffle. The bar was brought to a bright 
red heat, and the sulphide was noticed apparently to 
settle rapidly, almost as soon as uchialts melted. 
When most of the sulphide had diffused, the bar was 
quickly withdrawn from the furnace and quenched in 
water; a distinct odour of sulphuretted hydrogen was 
perceived on quenching the bar. _ Drillings of the bar 
taken in the immediate vicinity of the hole showed no in- 
crease of sulphur above that originally present. 

In the autumn of 1893 further experiments were under- 
taken to determine the conditions best suited to the dif- 
fusion. A different sample of sulphide of iron from that 
employed in the above experiments was used at this time. 
The results obtained were rather unexpected, for it was 
found that when a bar, prepared like those previously de- 
scribed, was heated, little or no diffusion took place. The 
temperatures to which the bar was heated, whether oxi- 
dising or reducing, were varied without apparently in- 
fluencing the result. The work was again taken up in 
the fall of 1894, and experiments carried on for several 
months with apparently little or no better success than 
those of 1893. The identical bars used in the first experi- 
ments were employed, but the sulphide used failed to 
diffuse to any appreciable extent. It was not until the 
beginning of 1896 that the property of diffusing through 
steel was found to be peculiar to an oxysulphide of iron, 
instead of a normal sulphide. This peculiarity is proved 
and illustrated by the work described below. 

A normal sulphide of iron, FeS, was prepared as _fol- 
lows: About 450 grammes of ordinary fused sulphide 
was placed in a clay crucible, contained in a Hoskin’s 
gasoline furnace. The crucible containing the sulphide 
was covered with a crucible cover, perforated with a large 
hole, and on top of this cover was cemented a second 
inverted crucible, having a hole about 20 millimetres in 
diameter in the bottom, The second crucible extended 
above the top of the furnace, and through it sulphur 
could be introduced, without disturbing the crucible con- 
taining the molten sulphide. By this means it was easy 
to maintain the molten sulphide at an atmosphere of 
sulphur for any desired length of time. Experiments 
made by keeping the molten sulphide in an atmosphere 
of sulphur for varying lengths of time showed that all 
oxide present was reduced, and the composition became 
constant when normal ferrous-sulphide was obtained. 

The steel employed for the diffusion tests described in 
this work was kindly furnished by Mr. M. J. Moore, 
chemist, of the Illinois Steel Company, Joliet, Illinois. 
‘ Bessemer steel billet, having the following composition : 

arOon, 0.10 per cent.; phosphorus, 0.103 per cent.; 
manganese, 0.52 per cent., was heated and drawn down 
under the hammer to a thickness of 2:5 centimetres and 
a width of 5 centimetres. This bar was then cut into 
M000) 9, 10, and 15 centimetres long, weighing about 500, 

), and 1500 grammes respectively. he short pieces 


: Seated read before the Iron and Steel Institute. 
Kips ransactions of the American Institute of Mining 
npineers, vol. xxiii., page 621. 
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were the ones employed in the diffusion tests to be de- 
scribed. The holes for containing the sulphide were in all 
cases drilled vertically in the narrow side of the bar ; the 
holes were in all cases 12 millimetres in diameter and 
3 centimetres deep, thus leaving about 6 millimetres of 
metal on each side of the hole and 2 centimetres beneath. 
The holes were placed at varying distances from the ends 
of the bars, these distances being stated under each ex- 
periment. When a hole, after being filled with the sul- 
phide, was plugged, it was done by accurately filling a 
short tapered steel plug to the hole, and then driving it 
in witha hammer. In examining the interior of a plugged 
hole after a diffusion, it was almost always found neces- 
sary to drill out the plug, as it would be firmly welded in. 

The furnace used for heating the bars was an assay 
muffle furnace, heated with gasoline. The muffle was 
10 centimetres high, 15 centimetres wide, and 25 centi- 
metres long, provided at the back end with a small 
chimney 10 centimetres high, to increase the draught of air 
through the muffle, when an oxidising atmosphere was de- 
sired. Owing to the weight of the bars and the thinness 
of the muffle bottom, it was found desirable to reinforce 
the latter with a heavy false bottom 1 centimetre thick. 
When an oxidising atmosphere was desired, the chimney 
was left open, and the front of the muffle loosely closed 
with the dem When a reducing atmosphere was wanted 
the chimney was covered with a piece of mica, two or 
three large pieces of charcoal placed in the muffle, and 
the door closed and luted with fireclay. Bars heated to 
a bright red heat for several hours in a muffle so prepared 
showed no signs of oxidation other than a slight blueing 
of the surface. 

Experiment 1.—The hole in a bar 15 centimetres long 
was filled with 20 grammes of normal ferrous sulphide, 
FeS, and the bar so placed in the muffle that the open 
hole could be observed through the ee he 
muflle was then brought to a bright red heat, re- 
quiring 35 minutes. In 15 minutes more the sul- 
phide was observed to melt down; the temperature was 
maintained at a bright red, with an oxidising atmo- 
sphere, for 1 hour and 25 minutes longer. The flame 
was then turned out, and the bar allowed to cool slowly. 
The sulphide was found to have simply melted down in 
the hole, but with no evidence of diffusion. In two or 
three other instances, where normal sulphide of iron was 
used in open or in closed holes, the same results were 
obtained. 

Seeing from Experiment 1 that the normal sulphide of 
iron, FeS, would not diffuse, we prepared a subsulphide 
in the following manner: 175 grammes of the normal 
ferrous sulphide was melted in a crucible, with the in- 
verted crucible for a cover, arranged in the same manner 
as for making the normal sulphide. When the normal 
sulphide was perfectly liquid a little sulphur was added 
to msure complete reduction of any oxide that might be 
gy then very fine pure iron wire, tied up in little 

undles of about 10 grammes each, was dropped in. At 
first the iron was very rapidly absorbed, but the absorp- 
tion became slower, and, although the temperature was 
increased almost to a white heat, finally ceased, and 
apparently unattacked bundles of wire were observed 
immersed in the liquid sulphide. The crucible was then 
drawn from the furnace, and the liquid sulphide poured 
into a flat iron mould. This sulphide was hard, brittle, 
and of asteel-grey colour, with a slight yellow tinge. The 
analysis of the sulphide showed the following compo- 
sition : 


Per Cent. 
Si0, 9 
May. 
 ..: 75.59 
s 22.66 


Assuming the sulphur and iron to be combined as a 
mixture of ferrous-sulphide, FeS, and subsulphide, Fe2S, 
the above would give : 


SiO, ... 0.10 
Al,0s... 1.66 
Fe Pa 5.84 
FeS ... 92.41 

Total 100.00 


Experiment 2.—A bar 5 centimetres long was prepared 
with two holes, omells distant from the centre and ends. 
Each hole was filled with 12 grammes of the above sul- 
phide, and one of them plugged. The bar was placed 
in the furnace upon two supports, made by wrapping 
small pieces of iron 2.5 centimetres long, 6 millimetres 
wide, and 4 millimetres thick, with platinum foil. These 
supports were used to prevent any oxide formed during 
the operation from coming in contact with the muffle 
bottom, and also to prevent absorption by the muffle 
bottom of any diffused sulphide, experiments havin 
shown that this absorption took place to a very mark 
degree. The bar was heated to a bright red heat, in an 
oxydising atmosphere, for 2 hours.and 15 minutes. The 
miekels in the open hole had sunk very po end while 
that in the plugged hole showed no sign of diffusion. 

Experiments 1 and 2 having shown that neither normal 
ferrous sulphide, Fe S, nor a subsulphide, approximately 
Fe,S, would diffuse, we next made an oxysulphide in 
the following manner: 400 grammes of ee fused 
ae such as is used for making hydrogen sulphide, 
and containing 23.6 per cent. of sulphur, was ground 
and intimately mixed with 13 per cent. of its weight 
of fine magnetic oxide of iron, Fe,0,. This mixture was 
put into a fine-grained clay crucible, and melted as 
quickly as possible. Although the crucible was not kept 
in the furnace more than five minutes after the sulphide 
had melted, the molten sulphide was observed to have 
penetrated in many places completely through the cru- 
cible. The crucible was withdrawn and the sulphide 
poured into a cold mould, Although the crucible was 


kept in the furnace so short a time after the sulphide was 
ealied, it absorbed almost one-half its weight of the 
molten sulphide before the latter could be poured out. 
baer oxysulphide obtained gave the following results on 
analysis: . 


Per Cent. 
Si0, ... 0.81 
Als... 1.61 
MnO ... 0.15 
aR 
Be teRae  eS o 
Total 90.32 


Undetermined oxygen = 9.68 percent. Combining the 
sulphur as ferrous-sulphide, FeS, and the remaining iron 
as ferrous-oxide, FeO, gives : 





Per Cent. 

SiO, ... , 0.81 
Als... 1.61 
MnO ... 0.15 
FeS. 59.62 
FeO 36.16 
Total 98.46 


The above calculation would make the molecular ratio 
of ferrous-sulphide, FeS, to ferrous-oxide, FeO, in the 
oxysulphide, 4 : 2.97, or, practically, 4:3; and if the 
oxysulphide were a definite compound, its composition 
ny 2 expressed by the formula Fe,S,0,. Owing to 
the difficulty of obtaining the molten sulphide in a clay 
crucible, no attempt was made at this time to obtain the 
oxysulphide in a pure condition. The properties of the 
sulphide obtained above are illustrated by the following 
experiments : 

Experiment 3.—This was undertaken to show the rate 
and completeness of the diffusion of the above oxy- 
sulphide. A bar 5 centimetres long was used, with two 
holes equally distant from the centre and ends. Each 
hole was filled with 9.65 grammes of oxysulphide, and one 
of the holes tightly plugged, the other being left open, so 
that the diffusion could be watched as it took place. The 
bar was supported upon the ——- supports, the open 
hole being ous j beneath the chimne the muffle. 

9.65 grammes of the same oxysulphide was placed in a 
small covered porcelain crucible, which was then placed 
near the bar to determine whether or not the oxysulphide 
lost weight by heat alone. The furnace was lighted, and 
the temperature of the bar raised in an oxidising atmo- 
sphere. The bar attained a dull red heat in 30 minutes, 
and a full red in 50 minutes. At this time the sulphide 
in the open hole was observed to melt, and to commence 
to disappear rapidly ; in from 10 to 15 seconds from the 
time the sulphide was observed to begin diffusing, the 
greater part of the sulphide had diffused through the 
steel, leaving only a small portion adhering to the sides 
of the hole, and a small piece, a few millimetres in dia- 
meter, in the bottom of the hole. The heat was turned 
off five minutes after this time, and the bar allowed to 
cool. On drilling into the plugged hole, the sulphide 
appeared to have diffused to practically the same extent 
as in the open hole. A rather thin scale of oxide was 
found on the surface of the bar, and this, on removal and 
analysis, showed 0.50 per cent. sulphur. It will thus be 
seen that the oxysulphide had diffused through the steel, 
and the ter part of the sulphur been oxidised by the 
air at the temperature at which the operation was con- 
ducted. The results of the first experiments described in 
1893 proved that when the sulphide diffused through 
steel there was practically no retention of the sulphur by 
the metal. The oxysulphide in the porcelain crucible, 
placed near the bar of steel, melted in the crucible, but 
without change in weight. 

Experiment 4.—This was planned to demonstrate 
that when diffusion of the oxysulphide takes place, 
the diffusion extends throughout the entire length of 
the bar, and not merely through the thin-walled metal 
between the holes and the sides of the bar. A bar 10 centi- 
metres long was used, with the hole 12 millimetres from 
one end. In this hole was placed 12 grammes of oxy- 
sulphide of iron, the hole being left open. Atthe further 
end of the bar, a strip of sheet asbestos, about 3 centi- 
metres wide, was so fastened that the ends of the strip 
were in contact with the top and bottom of the bar for a 
distance of about 2 centimetres. The asbestos was re- 
tained firmly in position by a wire passing around it. 
No portion of the asbestos was within less than 6 centi- 
metres of the hole containing the oxysulphide, the object 
being to apply an absorbent material to two points of the 
bar, as far removed as possible from the diffusing oxysul- . 
phide. If the sulphide diffused as far as this material, it 
must have diffused through the entire bar. The bar, 
with the asbestos attached, was placed upon platinum 
supports, and the temperature. brought to a bright red in 
an oxidising atmosphere. In 45 minutes from the time 
of lighting the furnace, the bar had attained the full heat, 
the sulphide had melted and diffused, and the flame was 
turned out. The portions of the asbestos in contact with 
the bar, both at the top and at the bottom, were found to 
be black and saturated with oxide of iron, due to the 
oxidation of the diffused sulphide. 

In order to study the behaviour of other sulphides than 
that of iron, cuprous sulphide was made by heating pure 
copper wire in a covered crucible, and treating as in the 
preparation of the normal sulphide of iron. When the 
copper was a full red, sulphur was added, and the tem- 
perature raised almost to a white heat, with frequent 
additions of sulphur for a little over two hours. In this 
way a nearly normal cuprous-sulphide was obtained, as an 
analysis of the product showed 78.44 per cent, of co 7 
the theory for ie normal sulphide, Cu,S, being 79.8 per 
cent. 

Experiment 5.—The bar used in this experiment was 5 





centimetres long, with the hole equally distant from the 
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ends, and of the usual size. In this was placed 12 

ammes of cuprous sulphide, and the hole plugged. The 
yar, placed upon platinum 8. aeingg was “~ at a bright 
red, in an oxidising atmosphere, for 2 hours and 45 
minutes. On drilling into the hole, the cuprous sulphide 
was found to have simply melted down, without diffusion. 
The scale on the outside of the bar was analysed, but 
found to contain no copper; no evidence of diffusion 
could be discovered. 

Experiment 6.—This was made to determine whether or 
not the oxysulphide of iron, when mixed with cuprous 
sulphide, would diffuse, and if it did diffuse, whether 
cuprous sulphide would be carried along with it. 

A bar 5 centimetres long was used, with two holes 
equally distant from the ends and centre. In one hole 
was placed 6 grammes of cuprous sulphide, together with 
6 grammes of oxysulphide of iron, both ground and mixed 
before being introduced into the hole, which was then 
tightly plugged. In the parallel hole was firmly pressed 
4 grammes of ignited asbestos, this hole also being 
plugged. The bar so prepared was raised on platinum 
supports, and brought in an oxidising atmosphere to a 
bright red heat, at which temperature it was kept for two 
hours. The scale, which was formed on the outside of 
the bar by oxidation, was much smoother and stronger 
than when iron alone was present. The scale was 
divided into three portions—that from the bottom, middle, 
and top of the bar weighing respectively 25, 19, and 24 
grammes. On drilling into the first hole, the sulphides 
had apparently diffused, except for a lining of cuprous 
sulphide in the lower portion of the hole. 

On opening the hole containing the asbestos, the latter 
was found to be soaked for 6 to 7 millimetres in depth, 
the lower portion of the asbestos being apparently un- 
changed. This altered portion of the asbestos was re- 
moved, weighed, and analysed. The bar was then 
weighed, and two holes drilled in it, one between the two 
original holes, but near the top; the drillings from these 
holes were mixed and analysed, to find the amount of 
copper retained by the bar. The distribution of the 
copper after the diffusion is best shown in the following 
Table : 

Weight 


Per Cent. of | Weight of 
| 











Grammes. | Copper. |Contained Cu. 
_ ae - 400 | 0.026 | 0.106 
Asbestos a - 6 8.06 | 0 483 
Top scale... 24 | 2.47 | 0.593 
Middle scale. . : 19 | 1 94 0 368 
Bottom scale ; 2h 6.91 | 1.730 
Total 3.280 


The 1.420 grammes of copper unaccounted for in the 
above Table as the difference between the total copper 
added and that recovered, undoubtedly constituted the 
lining in the lower portion of the hole. A determination 
of the per cent. of sulphur (2.92) in the scale, showed the 
presence of 1.990 grammes, out of 2.600 grammes of sulphur 
originally present in the sulphides. The analysis of the 
asbestos containing diffused sulphide showed : Iron, 24.28 

er cent. ; copper, 8.10 per cent. ; sulphur, 9.98 per cent. 
f the iron shown in this had been derived from the oxy- 
sulphide diffusing without decomposition, and the copper 
from cuprous sulphide, also diffusing without change, 
then the theoretical percentage of sulphur which would 
have accompanied the amount of iron and copper shown 
by analysis, would have been 10.12 per cent., whereas 
that actually found was 9.98 per cent. The latter figure 
would go to prove almost conclusively that not only does 
the oxysulphide of iron diffuse unchanged, but that the 
cuprous sulphide passes also without decomposition 
through the steel. 

Experiment 7.—This experiment, like No. 4, was in- 
tended to show that when diffusion of cuprous sulphide 
was brought about by means of the oxysulphide of iron, 
the diffusion also took place throughout the entire length 
of the bar. The bar used was 12 centimetres long, with 
a hole 12 millimetres from each end, thus leaving 5 centi- 
metres of steel between the two holes. In one hole was 
placed 6 grammes of copper sulphide with 6 grammes of 
oxysulphide of iron, both ground and mixed, and the 
hole then plugged ; the other hole was filled with ignited 
asbestos, and also plugged. The bar, raised upon plati- 
num supports, was brought, in an oxidising atmosphere, 
to a bright red heat, and kept there for three comme 
Upon opening the first hole, the sulphides were found to 
have almost completely diffused. The upper part of the 
asbestos was found to be converted into a hard, dark- 
coloured mass, weighing 1.2 grammes, and containing 
0.276 grammes of copper, thus demonstrating the distance 
to which the copper sulphide may be carried by the dif- 
fusing oxysulphide of iron. 

On sawing a vertical section through the hole originally 
containing the sulphides, it was found to be lined in the 
lower portion with cuprous sulphide, Cu.S. On polishing 
this section, etching, and examining microscopically, the 
outline of the original hole appeared to be perfectly sharp, 
and there was no evidence that the steel had been attacked 
by the sulphides which must have entered the metal at 
this point. 

The next sulphide operated upon was that of nickel. 
This was prepared by heating pure nickel wire under the 
same conditions as those used in making cuprous sul- 
phide. The metal was heated and kept in an atmo- 
sphere of sulphur until it had taken up all the sulphur 
with which it would combine. Several experiments 


proved that when nickel is heated with sulphur, and the 
sulphide produced kept melted in an atmosphere of 
sulphur, the sulphide Ni,Ss is the result. 

Experiment 8.—To determine whether nickel sulphide, 
like cuprous sulphide, could be made to diffuse by mixing 
it with oxysulphide of iron. 


The bar used was 5 centi- 





metres long, prepared with two holes, as in Experi- 
filled 


ment 6, one with asbestos and plugged, the other 
with 6 mmes of nickel sulphide and mmes_ of 
oxysulphide of iron, both ground and mixed before being 

laced in the hole, which was afterwards plugged. The 

ar, upon platinum supports, was hea‘ in the usual 
manner, and kept at a bright red for 2 hours and 
50 minutes. On drilling into the hole, practically all of 
the nickel sulphide seemed to have remained in it, after 
melting down. The scale formed on the bar was divided 
into two parts—that from the lower and that from the 
upper part of the bar—the scale from the lower portion 
weighing 24 grammes, and showing 0.26 per cent. of 
nickel or 0.023 grammes; thus it will be seen that 
although there was 4.26 grammes of nickel in the nickel 
sulphide used, only 0.085 grammes diffused through the 
bar. The asbestos showed no change in appearance. 

The above experiments were selected from forty diffu- 
sion tests, extending over a period of about ten months, 
distributed in three or four intervals during the past 
three years. The following possible explanation of the 
observed phenomena might be offered. The oxysulphide 
being an extremely mobile liquid at the temperature at 
which the experiments were performed, would readily be 
absorbed by any porous body. The rapidity of its o " 
tion by the crucible, while being made, shows this. If 
steel is at all porous at a bright red heat, then the oxy- 
sulphide would diffuse through these pores and be drawn 
rapidly into any porous absorbent material, such as 
asbestos, or scale from the superficial oxidation of the bar. 
The retention of so small an amount of copper by the bar 
after diffusion takes place, shows that although pores may 
exist in the steel, their volume is extremely minute, com- 

red with that of the metal. The tendency of the dif- 

using sulphide to accumulate towards. the Lene part of 

the bar, as shown in Experiment 6, would show the in- 
fluence of gravity on the diffusing sulphide, and that it 
diffuses in a liquid and not gaseous form. 

The fact that pure cuprous sulphide will not diffuse, 
although a mixture of pure cuprous sulphide and oxy- 
sulphide of iron will do so, can only be explained by the 
assumption that pure cuprous sulphide is not sufficiently 
mobile, when liquid, to enter the extremely fine pores 
in the steel, but that its mobility is pectaon | sufficiently 
by diluting with the extremely mobile oxysulphide of 
iron to enable absorption, and difusion through the bar, 
to take place. 

The failure of the greater part of the nickel sulphide, 
Ni,S,, to diffuse, even when mixed with oxysulphide of 
iron, would clearly show the greater difficulty of obtain- 
ing this body in a sufficiently finely divided state to enter 
the pores of the steel. 

The above experiments were made in the spring of 
1896 ; and, in the following autumn, the work was again 
taken up, the object being to produce, if possible, the 
oxysulphide in a pure condition, 

An examination of the analysis of the oxysulphide arti- 
fically produced gave a ratio of FeS : FeO of practically 
4:3. To determine whether this were accidental or not, 
we produced another oxysulphide, having, as will be 
shown below, a composition almost identical with the 
above. This was done by mixing ordinary sulphide of 
iron, containing 26.3 per cent. of sulphur, with 40 per 
cent. of its weight of precipitated magnetic oxide of iron, 
Fe,0,, both materials being ground before mixing. A 
large porcelain crucible, wrapped in asbestos to prevent 
cracking, and supported in a fireclay ring, was used for 
containing the sulphides. This crucible, filled with the 
mixture of sulphide and oxide, was placed in a Hoskins’s 
furnace and heated until the mixture was melted, a cover 
being kept on the crucible during the operation. When 
the mixture which was first introduced had melted and 
settled fresh portions were added, until the crucible was 
full of molten sulphide. After keeping the sulphide in 
themolten condition for about 10 minutes the furnace was 
turned out, and the crucible allowed to cool. On cool- 
ing, the button was found to have the shape of 
the crucible, the latter having been broken into small 
fragments by the expansion of the oxysulphide on 
sohdifying. A clean button, weighing 1035 grammes, 
was obtained. On breaking open this button, the upper 
two-thirds was found to have a distinctly crystalline 
structure, many individual faces, some of them 7 milli- 
metres in length, were preceptible, although ‘no entire 
crystals could found : 635 grammes of the distinctly 
crystalline oxysulphide was separated, the remaining 400 
grammes being compact, and showing only slight evidence 
of crystalline character. Although the entire 635 grammes 
seemed to be homogeneous, the portion used for studying 
the properties was obtained by selecting pieces having 
one or more crystalline faces. This oxysulphide is of a 
steel grey colour, with a blue tinge. The specific gravity 
is 4.834. It is quite friable, grinding easily to a fine 
powder. 

The amount of oxides, other than that of iron, was de- 
termined as follows: A weighed sample of the oxy- 
sulphide, placed in a tarred platinum dish, was dissolved 
in HNO;. After solution and evaporation to dryness, 
the nitrates were converted to oxides by gradually heat- 
ing the dish to a full read heat in'a mufflefurnace. From 
the total weight of oxides thus obtained was deducted the 
ferric oxide, Fe,O;, calculated from a volumetric deter- 
mination of the iron. The analysis of the oxysulphide 
gave the following results : 


Per Cent. 
Oxides, other than iron 4.22 
Iron ... bss as 65.88 
Sulphur er aos 21.30 
Oxygen (by difference) 8.60 
100.00 


The oxides, other than iron, consisted principally of 
SiO, Al,Os, and K,O, derived from the »orcelain in 











which the sulphide was melted and from impurities in 
the precipitated Fe,O,. 

On treatment with hot HCl (1.1) the sample goes com. 
pletely into solution, except a small residue of SiO.. All 
of the sulphur passes over as H,S, as was shown by ab- 
sorption of the evolved in K and H and subsequent 
determination, after oxidation, as BaSOs. All of the 
iron was found by titration to exist in the solution as 
FeCl,. The fact that all of the sulphur passes over as 
H,8, and that all of the iron exists in the solution as 
FeCle, would prove that all of the iron must have existed 
in the oxysulphide in the ferrous condition. For, had 
there been any ferric iron originally present, part of 
the sulphur must have been oxidised by the ferric iron to 
prove sulphur, which would have remained behind, sus. 
pended in the selution. 

If we deduct from the total percentage of iron 65.88, 
the amount of iron, 37.19, necessary to form FeS with 
the sulphur present, we obtain 28.68 per cent. This 
would require, theoretically, 8.20 per cent. of oxygen to 
form FeO, whereas the amount obtained by difference in 
the above analysis is 8.60 per cent. Calculating all of 
the sulphur as FeS, and the remainder of the iron as 
FeO, the above analysis would become : 

Per Cent, 


4.22 
58.49 
36.89 


Oxides, other than iron 
Pes. ... ae 
FeO 





99.60 


The molecular ratio between FeS and FeO in the above 
is 4 : 3.085, again practically, 4: 3, and the composition, 
as in the earlier diffusing oxysulphide, would be ex- 
pressed by the formula Fe8,0., The solution of this 
oxysulphide takes place according to the equation: 
Fe,S,O; + 14HCl = 7FeCl, + 4HS + 3H20. The non- 
crystalline portion obtained with the above crystalline 
oxysulphide contained 20.70 ad cent. of sulphur. 

A second crystalline oxysulphide was obtained by melt- 
ing down, under similar conditions, a mixture containing 
a smaller proportion of the sulphide. The yield of crystal- 
line oxysulphide was only about one-third, about two. 
thirds being non-crystalline. Analysis showed the crystal- 
line portion to contain—iron, 65.21 per cent. ; sulphur, 
21.21 per cent. ; while the non-crystalline portion gave— 
iron, 65.80 per cent., with only 18.96 per cent. of sulphur. 
This would indicate the tendency of a distinct chemical 
compound to crystallise out. 

Having thus obtained a crystalline oxysulphide of prac- 
tically the same composition as the diffusing oxysulphide 
used in the earlier experiments, we expected it to diffuse 
with equal facility. On testing the diffusibility in the 
manner described in Experiment 3, however, the author 
was surprised to find that there was little or no diffusion, 
the sulphide simply melting down in the hole. Further 
experiments were then undertaken, to obtain, if possible, 
a pure diffusing oxysulphide, but although more than 
40 different waldibies were made, none was obtained 
which would diffuse completely, although partial diffusion 
was obtained in many cases. The extent to which diffu- 
sion took place varied in these latter samples from 
nothing to five-sixths of the sulphide. The exact condi- 
tions, whether chemical or physical, governing the forma- 
tion of the diffusing oxysulphide, have not as yet been de- 
termined, although the author hopes to continue the 
work later on, and to make further attempts to solve 
this question. 

He would here acknowledge his indebtedness to his 
several assistants, Messrs. G. Wallace, Firman 
Thompson, E. B. Hart, and Armand Miller, for the care 
with which they have conducted the laboratory work in 
the above experiments. 
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Dursan.—The depth of the bar has increased to 20 ft., 
—— there has not been anygreat amount of dredging 
of late. . 





Gas at Spaupinc.—The Spalding Urban District 
Council has decided to build a new retort-house for the 
local gas works, at an estimated cost of 20007. The house 
is to accommodate 12 beds or retorts, of which it is pro- 
posed to put in six in the first instance. 


Soutu AustTrIAN Rariways.—At the close of last year 
the South Austrian Railway Company owned 708 loco- 
motives, 666 tenders, 1688 passenger carriages, 12,297 
goods and mineral trucks, and 65 snew ploughs. In the 
course of last year the company let contracts for 27 loco- 
motives, 103 nger carriages, 13 baggage vans, and 
333 goods trucks. 





BLAst-FURNACES IN THE UNITED STATES.—The number 
of furnaces in blast in the United States at the commence- 
ment of August was 152, as compared with 154 at the 
ns of February, 173 at August 1, 1896, 215 at 
February 1, 1896, 200 at August 1, 1895, and 179 at 
February 1, 1895. The weekly productive capacity of the 
furnaces in blast at the dates named was as follows: 
August, 1897, 165.378 tons ; February, 1897, 162,95 tons ; 
August, 1896, 157,078 tons ; February, 1896, 198,599 tons ; 
August, 1895, 180,525 tons; and February, 1895, 163,391 
tons. The weekly productive capacity of the furnaces In 
blast has moved on as follows month by month this year: 
January, 159,720 tons; February, 162,959 tons; March, 
169,986 tons; April, 173,279 tons; May, 170,528 tons; 
June, 168,380 tons; July, 164,046 tons; and August, 
165,378 tons. Stocks of pig in the United States show 
a tendency to decline. At the commencement of August 
they amounted to 933,958 tons, as compared with 1,004,612 
tons at July 1, 1,050,252 tons at June 1, 1,038,639 tons at 
May 1, 1,029,831 tons at the beginning of April, and 
1 023 603 tons at March 
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SOME POINTS IN CYCLE CONSTRUCTION.* 
By Mr. F. J. Osmonb, of Birmingham. 


Tux rapid development of the modern bicycle is mainly 
if not entirely due to the influence of the racing track in 
securing the extinction of the least fit. The advance has 
been made by a lengthy and expensive process of trial 
and error; but this process would have nm far more 
tedious and expensive, if it had been left to the judgment 
of the average rider to decide what constituted fitness. It 
is in the final struggle at the end of a well-contested race 
that the fine shades of difference in the speed of machines 
have been discriminated. This method of experiment 
may eventually give place to others more scientific and 
more exact ; but the latter are hardly likely to be so 
popular. 

: tt is now generally understood that the property of 
speed, possessed in such various degrees by cycles, is 
mainly a negative property: that is, 1t is the absence of 
any means of dissipating the energy transmitted through 
the mechanism ; in fine, the whole question is one of efti- 
ciency. The best machine both for racing and for ordinary 





FACTOR OF SAFETY. 
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Fig... | 





has a disastrous effect in marring a sudden effort or in 
aggravating a steep hill. 

Friction.—In a machine with well-constructed bearings 
friction is mainly due to the chain. The consequent loss 
has been variously estimated ; as low as 1 per cent. of the 
total power has been recently given. If this were correct, 
chain driving would be the most efficient means of trans- 
mitting power at present known. Probably, however, the’ 
loss was measured when the chain was not doing any 
work, which would make the test fallacious. About 5 per 
cent. seems nearer the truth. The means of avoiding 
these various sources of inefficiency may be considered in 
detail ; and at the same time the means by which the 
ordinary stresses in a vertical plane may be met with a 
minimum of material. 

Factor of Safety.—It has been said that the factor of 
safety for a cycle frame is about 1}. If this is understood 
to mean that a machine designed for a 12-stone rider 
should not be ridden by one exceeding 15 stone, it is pro- 
bably not far out in most cases; yet a well-built frame 
will carry a steady load at least 10 times this weight with- 
out injury. The difference between these two statements 
is due to the fact that the front part of the frame is ex- 
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Large Tubes.—Although there is an evident advantage 
in increasing the diameter of tubes subjected to bending 
and tension, yet, as the thickness must be reduced in order 
to retain the same weight, a limiting ratio of diameter to 
thickness is soon reached, which cannot be exceeded 
without danger of the tube failing through buckling 
induced by some small local stress due to dents, &c. 
This ratio is much smaller when the tubes are curved, as 
in handle-bars, which if made of too thin metal will fail 
at the bend, and not at the junction with the stem, where 
they ought to fail first if their strength is calculated from 
the bending moment only. In multicycles, where heavier 
tubes are necessary, the diameters may be considerabl 
increased with great advantage to the general creagih 
and rigidity. For tandem and triplet cycles the author 
makes tubes 25 percent. larger in aan than for single 
machines, which gives about 50 per cent. more rigidity for 
the same weight. 

Aluminium Frames.—The advantages of aluminium 
and its alloys, as compared with steel, have n so often 
urged that a few facts may be interesting. The best 
aluminium alloys have about 16 per cent. less strength 
and rigidity when drawn into tube than a steel tube of 
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riding is that which is most efficient. The principal 
causes of inefficiency in a cycle are—want of rigidity, and | 
friction : a cycle which should be absolutely rigid and 
entirely without friction would have an efficiency of 100 
per cent ; that is to say, it represents an ideal perfection | 
Which cannot be exceeded, and cannot actually be 
attained, 

Rigidity.—Of these two sources of inefficiency, it is | 
pro bable that want of rigidity is the most important. It 
Lowe this particular that cycles differ far more than in 
riction ; and it is invariably found that the more rigid 
senine is also the faster. The cause is twofold. Firstly, 
the work done in springing the frame out of shape at each 
— of the foot is not spent in driving at the end of the 

ip mage but only in lifting the foot at the beginning 
. the upstroke. The amount of exertion wasted in this 
the ha, be fairly estimated by sitting on a machine with 
_ Ww reels fixed, and alternately applying and relieving 
‘ © pressure of the foot on the pedal: the more springy 
Se ange the greater will be the fatigue experienced. 
Ing ly, the springing of the frame causes a general con- 

end of instability, due partly to the alteration of the 

— through lateral movement of the pedals, and 
be the wheels being forced out of line, thereby 
= the machine to swerve from side to side instead 
eos thn’ a true course. Although the loss of efficiency 

4S Cause May seem slight, the sense of instability 
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posed to shocks which must cause bending stresses near 
the head H, Fig. 1; forif the two front tubes are arranged 
so that their axes intersect vertically above the axle of the 
front wheel, the stresses are only pure tension and com- 
pression, so long as the force acting through the front axle 
is purely vertical. It is evident that this is not the case 


| when the front wheel meets a brick or other obstacle 


which represents a force acting obliquely, as at O ; whilst 
when the wheel drops on the other side of the obstacle, 
there is a shock which is vertical as indicated at V. It is 
i sible to avoid bending; and the best com- 
promise is obtained by making the axes of the two tubes 
meet some distance behind the perpendicular through the 
front axle, as shown in Fig. 1. This consideration is 
sufficient to justify the present —— of frame with short 
head H and rao Aer top-tube T. Any considerable 
obstacle surmounted by the front wheel causes two distinct 
shocks, the first oblique and the second vertical; and these 
shocks will in comme tend to bend the front tubes first in 
one direction and then in the other. The bending moments 
are greatest close to the head, just where the tubes have 
been weakened by brazing; it is therefore necessary to 

rovide some local strengthening. This the author gives 

y shrinking a reinforcement about 4 in. long upon the 
outside of the tube ends, as shown in Fig. 2; the tubes 
are brazed together at the ends, tapered in a lathe, and 
the whole then brazed into the lug, as shown in Fig. 1. 
By this means the part weakened by the brazing ates 
within the reinforcement, and breakage is practically 
impossible. 
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the same weight and outside diameter ; but owing to its 
much greater thickness the aluminium tube can made 
of larger diameter without danger of buckling. For 
handle-bars aluminium has greater advantages ; and if it 
could be readily plated it would be really valuable for 
this purpose. The difficulty of jointing is much against 
it in most cases. For the comparison of strength and 
rigidity the tubes tested were both 1 in. outside diameter 
and practically of the same weight per foot; the steel 
tube was 20 gauge, or 0.036 in. thick, and the aluminium 
alloy 12 gauge, or 0.110 in. thick. The superiority of 
the steel tube was due to its greater mean diameter ; 
making allowance for this, the strengths and stiffnesses 
of the two materials are nearly equal. The maximum 
stress in the steel tube was 52 tons per square inch, and 
in the aluminium alloy 18.7 tons per square inch. The 
effect of a blazing heat was to reduce the strength of the 
steel by 45 per cent., thus bringing down its maximum 
stress to 28.6 tons per square inch; the stiffness was un- 
affected. 

Testing of Tubes.—In testing tubes it is necessary to 
take special precautions in order to avoid buckling by 
local stress. For example, if the tube is supported at 
the ends and loaded at the centre, it should be of con- 
siderable length, say 3 ft. for 1 in. diameter; and the 
load should be suspended by a broad leather strap, so as 
to distribute the pressure over a large surface. rough 
the neglect of these precautions the results of many pub- 
lished tests have been rendered entirely merge he 
advantages so often claimed for ‘‘ webbed” tu are 
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apparent only when the tube is tested in short lengths 
and loaded in the centre ; under these conditions a plain 
tube is crushed in at the point where the load is applied, 
which is also the point of maximum compression stress 
due to the bending; it therefore fails prematurely from 
a local stress, which has no counterpart in the working 
stresses of a cycle. When tested with proper precautions, 
webbed tubes are both weaker and less rigid, weight for 
weight, than plain tubes, a result which accords with 
theory. The same may be said of various other sections. 
It is in many cases better to test by brazing a solid plug 
into one end of the tube and having clamped this end, to 
load the other end; in this way all unfair stress is 
avoided. Corrugated tubes have the advantage of resist- 
ing local stress better than plain tubes; but they are less 
rigid, weight for weight, and present difficultiesin jointing, 
as seen in Fig. 3. Nickel steel is as rigid as carbon steel, 
and has the advantage of a higher elastic limit; it is 
therefore well suited for the two front tubes of a cycle, 
which are the most subject to vibration. In other parts, 
where the elastic limit is not so nearly approached, it has 
no advantage over ordinary steel. It is a mistake to sup- 
pose that the mildest steel is the safest under vibration ; 
owing to its low elastic limit it is more liable to break off 
short from vibration than harder steel containing up to 
0.8 per cent. of carbon. 

Means of Securing Rigidity.—In considering the design 
of a safety-bicycle frame, too little attention is generally 
paid to what may be called the driving stresses, that is, 
those set up by the pressure of the foot upon the pedal, 
which causes lateral distortion of the frame. There are two 
distinct cases to be considered—first, when the pressure of 
the foot is balanced by a pull at the handle on the same 
side ; and, second, when there is no pull at the handle. 

In the first case, when the pressure of the foot is 
balanced by a pull at the handle on the same side, the 
distortion is confined mainly to the front part of the frame, 
consisting of the head tube, the upper and lower front 
tubes, and the seat-socket tube. Each member of this 
quadrilateral is subjected to both torsion and bending. 

f any one of these members is so strengthened that its 
bending and twisting are diminished, then the strength of 
the adjacent members is also increased, so that much 

reater forces are required to produce a given distortion. 
Now, the head tube being short compared with the other 
members, an increase in its thickness is accompanied by 
an increase in the stiffness of the frame out of all propor- 
tion to the increase of weight. This stiffness is also in- 
creased up to acertain point by shortening the head tube. 
The long heads in vogue a few years ago rendered the 
frame more springy, while the present pattern of frame, 
with horizontal top-tube and comparatively short head, 
is much better in this respect. The torsion of the seat- 
socket tube is greatly diminished if the rear part of the 
frame is rigidly connected, instead of being merely bolted 
together. When the torsion of the head tube and seat- 
socket tube is thus minimised, rigidity is secured by pro- 
viding top and bottom front tubes of suitable diameter 
and thickness. 

In the second case, when the pressure of the foot is not 
balanced by a pull on the handle, the distortion is not 
confined to the front part of the frame, but every member 
is twisted and bent simultaneously. The rigidity thus 
depends mainly on the joints throughout the frame. In 
Fig. 4 is shown the nature of the distortion observed in a 
machine wanting in rigidity. Here it will be seen that 
the wheels and the frame are nolongerin the same plane ; 
the wheel inclines to one side of the vertical, and the 
frame to the other, and the direction of the inclination 
alters at each stroke of the foot. The stresses thus set up 
are much the same as if the wheels are fixed, and the 
frame twisted by means of the seat pillar P. If the joints 
are made merely by flattening the ends of the tubes and 
then bolting up, as shown in Fig. 5 on the preceding page, 
the frame is liable to be rickety ; because under bending 
and twisting stresses such joints will give more than the 
whele length of the tube. This source of weakness is 
avoided in the author’s practice by brazing the back forks 
F and chain-stays S together, without any flattening or 
weakening of the section, and by reinforcing the joint 
with a wrapping of sheet steel, as shown in fig. 6. At 
the junction of the seat-socket tube the back forks are also 
brazed on: and the solid end piece, after brazing in, as 
shown in Fig. 7, is recessed to take the seat pillar bolt. 
This connection is so rigid as to permit of dispensing with 
the usual bridge above the back wheel. In the same way 
the ends of the front fork are stiffened so as to increase 
the lateral rigidity greatly, as compared with the usual 
make of flattened tube fork end. In the fork crown the 
weakest feature of the ordinary double-plate pattern is 
the smallness of the brazing surface, as shown in Fig. 8, 
which sometimes results in the tearing apart of the joint. 
This is remedied by fitting the fork blades into a prac- 
tically continuous socket joining the crown plates, as 
shown in Fig. 9 ; thereby so greatly increasing the brazing 
surface as to reduce the maximum stress on the solder, 
and to eliminate all chance of breakage. 

Chain Stays.—The chain stays are, perhaps, the most 
important part of the frame of a cycle ; they are certainly 
the part about which the greatest difference of opinion 
exists. Before the extreme importance was realised of a 
narrow tread for constituting a straight running machine, 
round chain stays of { in. diameter were often used, 
which gave ample stiffness; but now that there is a 
premium on every eighth of an inch under 5 in. clear 
width between the pedals, it is necessary to reduce this 
diameter to about in. Now a tube of round section 
£ in. in diameter is only about half as stiff as one j in. in 
diameter of the same weight, and has only about 70 per 
cent. of the strength. It therefore becomes necessary to 
use a section giving greater rigidity and strength than 
the ordinary round tube. The choice lies between oval, 
rectangular, and D-sections. The last of these has 





been chosen by the author as the most suitable, in con- 
sideration of the nature of the stresses to be met. The 
weight of the rider puts the chain stays in tension ; 
but this tension is small compared with that produced 
when the foot is exerting its maximum pressure on the 
pedal. The nature of the deformation produced bythe chain 
tension may be investigated by tightening up the chain, 
and then squeezing its upper and lower spans together. 
It will be seen that both of the chain stays are thereby 
bent towards the chain side, because, being connected by 
the back axle, one cannot move without the other ; and 
the final result is a bending in four places, two on each 
side, as shown in Fig. 10, namely, close to the bridge, 
and close to the back axle. The chain stays designed 
by the author are shaped with a slight bend in the 
middle, as shown in Fig. 11, so as to clear the crank end. 
This construction has been criticised as causing a bending 
moment at that point, tending to buckle inwards the stay 
on the chain side ; but experiment shows that the total 
bending moment is not amaximum at that point, and that 
consequently the slight inward bend does no harm. On 
the ae hand, a sharp bend near the bridge is a source 
of weakness, which is best guarded against by using a steel 
casting at this point, instead of merely bending the tube. 
The bending moment, which is due to the back axle not 
being exactly in line with the back forks in some portions 
of the ‘‘chain adjustment,” amounts in extreme cases to 
about 70 inch-pounds, which means only a small stress on 
the D-tubes that are used. The stress, moreover, is per- 
fectly symmetrical, and causes no lateral distortion of the 
frame. The advantage claimed for the radial or swing- 
ing adjustment—namely, that the axle is always in the 
centre line of the back forks—is thus of small account, 
and is far more than counterbalanced by the want of 
lateral stiffness in that adjustment. By the “ chain ad- 
justment” is meant the path of the back axle along the 
slot provided for the purpose of adjusting the tension of 
the chain, as shown in Fig. 12; when the back forks are 
bolted to the axle, as at A in the radial adjustment, the 
weight of the rider is taken direct by the axle ; but when 
the frame is brazed together at this point, the axle moves 
away from the point where the centre lines intersect, 
as at b. 

D-Z'ubes.—On the subject of D-tubes for chain stays 
there exists some amount of misapprehension. They 
were introduced by the author partly because the flat 
inner surface is convenient for the nut on the back axle 
to be locked against, Fig. 19; and partly because, for 
the same width and weight, they are more rigid than 
either round or oval tubes. It must be borne in mind 
that, in order to attain the requisite rigidity, it is neces- 
sary in general to increase the section of chain stays be- 
yond what is required for mere strength; it is therefore 
the rigidity of the different sections that has to be com- 
pared, and not their strength. It has been argued by a 
recent writer on cycle construction that, weight for weight, 
a tube of semicircular section is only 1 per cent. stronger 
than a tube of circular section, if both are of infinitesimal 
thickness. Now the D-tubes employed by the author are 
not of semicircular section, and her are at least 20 gauge 
or 0.036 in. thick. A semicircular tube is about 16 per 
cent. stiffer than a circular tube, weight for weight, if 
both are of infinitesimal thickness; and when the thick- 
ness becomes finite the advantage isstill greater. A §-in. 
semicircular tube of 20 gauge or 0.036 in. thickness is 
about 25 per cent. stiffer than a 3-in, circular tube of the 
same weight, since the thickness of the latter must be 
about 17 gauge or 0.054 in. and its mean diameter is 
therefore less. The section used by the author, however, 
is not semicircular, but much more resembles the shape of 
the letter from which it takes its name, as shown in Fig. 13 
on the preceding page. Theoretically a rectangular 
section is the best possible ; but its appearance on a cycle 
is so hideous as to be out of the question. If for equal 
weight the relative stiffness of a tube of circular section, 
8 in. in diameter and about 17 gauge thickness, be repre- 
sented by 100, then the results of tests of oval and D and 
rectangular sections, all three rolled from a round tube 
of 48 in. diameter will compare as follows: 


Round tube, 0.65 diameter x 0.054 thick- 


ness, relative stiffness ... Sue se 100 
Oval tube, 0.65 wide x 1.125 deep, x 

0.036 thick, relative stiffness... — 119 
D-tube, 0.65 wide x 1.070 deep x 0.036 

thick, relative stiffness ... so 5a 1364 
Rectangular 0.65 wide x 0.825 deep x 

0.036 thick, relative stiffness ... sea 146} 


Tt will thus be seen that the D-section now adopted is 
only about 7 percent. less stiff than the rectangular, which 
is the best that can be rolled out of a round tube of the 
same diameter and to the same width. 

Various webbed sections have from time to time been 
pro: d; and advantages have been claimed for them 
on the strength of tests which mainly show resistance to 
local crushing in one particular direction, and give no in- 
dication whatever of the value of the section when made 
up into a cycle. Tests made on webbed D-tube, by 
brazing a plug into one end and loading the other, show 
that it is 6 per cent. less strong and 15 per cent. less stiff 
than plain D-tube of the same weight and external size. 
It is important to realise that the material of a tube 
should be kept as far away from the neutral axis as pos- 
sible. This applies to various other sections, such as 
those shown in Figs. 14, 15, and 16. 

Multicycles.—The necessity for lateral rigidity is even 
more apparent in multicycles than in single machines. It 
is found that any want of unison in the efforts of the 
riders has a disconcerting effect, which greatly detracts 
from the peee and from the power of going up hills. It is 
only by the employment of tubes of larger diameter that 
the increased distorting stresses can be properly met. 
The form of frame now generally adopted, shown in 








a 
Fig. 17, was first used by the author in 1895, and has 
for its principal feature a horizontal tube running from 
the bottom of the head, parallel with the top tube which 
starts from the top of the head ; the lower line of tube 
is braced by means of light diagonals to a single bottom 
tube of 1? in. diameter. This form of frame, whilst not 
superior in strength or rigidity to that having diagonals 
running from the top tube to the bottom without an inter. 
mediate tube, as shown in Fig. 18, possesses a great com. 
mercial advantage in the fact that frames can be built of 
different heights without altering the angles of the lugs, 
simply by raising the top tube. It is advisable to unite 
the rear end of the intermediate tube to the back forks by 
a short fork, as shown at A in Fig. 17, which increases 
the lateral rigidity. There seems to be a general tendency 
to duplicate the back fork in multicycles; but greater 
rigidity can be secured by means of a single fork of large 
section, provided that it is properly connected to the top 
of the rear seat pillar lug, asshown in Fig. 17. In thesame 
way asingle tube of 1#in. diameter connecting the various 
crank brackets gives greater rigidity than the more usual 
arrangement of two 1-in. tubes, placed either side by side 
or one above the other. The method devised by the 
author of fixing the back axle by nuts locking against the 
inner surface of the chain stays, as shown in Fig. 19, 
gives a rather wider spread to the back forks than is 
usual, which is an advantage in improving the bracing 
between the axle and the seat-pillar lug. 

Chains.—The great advantage of a roller chain, Fig, 20, 
when exposed to mud or dust, led the author to consider 
why the block chain, Fig. 21, was so generally admitted 
to be the faster of the two; and the conclusion he came 
to was that it is a question of smoothness of running, 
The roller chain links were at least 1 in. long from centre 
to centre of eyes, whilst those of the block chain were 
alternately 0.4in. and 0.6in. By shortening the links 
therefore to 4 in., he concluded that the roller chain 
would run more smoothly, and consequently be faster 
than the block chain. It was found, indeed, that roller 
chains of §-in. pitch were already contemplated by the 
chainmakers ; but as this length is slightly in excess of 
the longer of the block-chain link, there is no advantage 
in smoothness or speed. It was questioned whether the 
chain and wheel of 4-in. pitch, shown in Fig. 22, could 
be made a success in practice ; but experience has fully 
justified the expectations on this point. The smoothness 
of running with gearing of this pitch is remarkable, 
whilst its excellent behaviour when covered with mud or 
dust renders a casing almost superfluous. 

Gear and Crank Length.—The question of gear is so 
closely connected with that of crank length that they 
cannot properly be considered separately. For it is evi- 
dent that a gear of 60 in. does not represent the same 
conditions with a 6-in. crank as when one of 7 in. is used; 
and similarly it would not be reasonable to expect that a 
leg 36 in. long will be suited by a length of crank which 
suits a leg 32 in. long. The length of crank must be 
decided by the rider’s natural length of stride, and the 
ratio of multiplication of gear to length of crank must 
depend upon his muscular development ; both of which 
data may be approximately ascertained by measurement. 
The ~ is then the product of the two factors so deter- 
mined, The maximum ratio of multiplication for road 
riding is about 12 times, and the minimum about nine 
times. The maximum length of crank may be taken as 
about 74 in., and the minimum 6 in. Hence the gear 
may vary from 90 in. down to 54 in. 





COMPARATIVE FUSIBILITY OF FOUNDRY 
METALS.* 
By Tuos. D. West. 


In the advance of founding to a basis of greater exact: 
ness, it is often as essential for us to have information on 
the fusibility of the metals that we make mixtures from, 
as to know the effect of one metalloid on another in chang- 
ing the physical character of iron. This is realised when 
we consider how easily a formulated mixture can be pre- 
vented from giving calculated results by one metal having 
a lower fusing-point than another when charged in 4 


“oe. 
Vhile this isa subject of importance to the general and 
heavy-work founder, who is often called upon to take 
several different grades out of a cupola at one “‘ heat,” it 
is also of importance to the specialty and _light-work 
founder, who may be changing irons or may not havea 
correct analysis ; for when he knows that one combina- 
tion of certain metalloids requires greater heat than some 
others, he is in a much better position to decide whether 
it is the iron, atmosphere, blast, fuel, mischance, or his 
own mismanagement that makes the cupola irregular in 
its meltings, so that it produces ‘‘ hot iron ” one day an 
‘* dulliron ” the next, with resulting bad work or heavy 
losses in castings. : 
Believing that it is often as much the particular com. 
bination of the metalloids as the physical character of 
the iron which causes grades of iron to differ in, their 
fusibility, I decided to experiment in order to learn, if pos 
sible, the effect of different combinations of the metalloids 
on the fusing point of iron. In searching for appliances 
that would give reliable data, I failed to find anything 
satisfactory, and therefore set to work to devise some 
thing that would meet the requirements, and at the same 
time withstand criticism. One objection I have to past 
methods of testing the fusibility of metals is the failure 
to provide conditions similar to those in actual founding. 
For example, I feel confident that the gases emanating 
from the fuel when combined with the blast have an 
effect upon the chemical constituents of metals. I have 


* Read before the Pittsburgh Foundrymen’s Associa 
tion, June 28, 1897. 
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studied out the design of cupola shown in Fig. 1, which is 
an original arrangement, so far as I know. The method 
adopted gives only comparative results, and does not show 
the degree of heat required to fuse any of the metals. 
Observations may be made, and conclusions derived from 
them, as to the difference in the time of melting which any 

ade of metal requires over another, when the two kinds 
of iron are charged in the respective sides shown. It will 
appear on examination that like conditions prevail in both 
apartments, and that if one grade starts or comes down 
quicker than another, we know it to have a lower fusing 
point. By a series of such tests we are a in position to 
formulate a scale, showing the combinations of metalloids 
requiring the hi hest heat, with the relative gradations of 
others down to that most readily fused—a Table I am now 
labouring to originate. 

The comparative test cupola shown in Fig. 1 is not an 
expensive affair, and is such as might often be a valuable 
adjunct to the laboratory of metallurgists, blast-furnaces, 
foundries, &c., besides being useful for the production of 
small castings, of one mixture, or any which it may be 
desirable to make of two separate grades of metal. As 
an example of what may be ys in this line, I would call 


Fig 1. 
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attention here to a casting made, 24 in. by 4 in. by 6 in., 
one-half of which was cast of re-melted steel, and the 
other half of a high silicon or a very soft grade of cast 
iron. This cupola is also useful in other lines. For 
instance, the other day we found it necessary to have a 
much harder iron in replacing a worn-out 36-in. worm 
gear wheel than our regular run of speciality iron would 
give us. Instead of taking the chances of contaminat- 
ing part of the regular heat with a foreign mixture, we 
ut in the regular form of a straight slanting sand bottom 
eading down to one tap-hole, in the comparative test 
cupola, Fig. 1, started the fire and charged on about 
120 lb. scrap steel and white pig iron (broken to small 
size) promiscuously in both sides of the cupola. When 
all was ready, the blast was put on and in three taps we 
caught the metal in a hand ladle, pouring it into about 
200 lb. of iron from the regular heat, which was held ina 
crane ladle standing in readiness for its reception. The 
time of this heat was about 10 minutes from the putting 
on of the blast. The value of this to founders who occa- 
sionally, or even at every heat, may want a few castings 
— a harder mixture ora softer one than the regular 
1eat needs no comment. 

In designing this cupola I arranged for a centre blast, 
besides having outside tuyeres on the plan shown. This 
permits of the greatest possible uniformity of combustion 
throughout the area of the cupola, and affords every 
opportunity of regulation should the heat, from any cause, 
be greater in any one portion than in another. This re- 
gulation is secur y diminishing or increasing the 
volume of blast by valves attached to branch pipes, not 
shown, leading to the tuyere openings AA, BB, and E. 
It may be asked, How is it possible to know when there 
is perfect uniformity of heat all over the cupola area? 
This is indicated by the colour of the flame emanatin 
from the open top of the cupola. If any difference pc | 
exist there, in the top area of either side, the eye will 
detect it as quickly as the steel maker can note changes 
taking place in a Bessemer converter by means of the 
spectroscope. 

In operating this cupola the sand bed is put in with 
two slanting bottoms, as seen at H H, thus preventing 
either metal, as it comes down, from mingling with the 
other. The centre tuyere has three pieces of 4-in. round 
iron laid over its opening, as seen at M, to prevent the 
fuel from dropping into it and stopping its blast passage. 
Good kindling is used up to within, say, 12 in. of the 
top. On this coke, broken to egg size, is then placed. 








The coke is poked down as the fire burns, until there is 
a solid bed of live coals up to within 12 in. of the top. If 
the metal to be fused is of a light character, or easily 
melted, it is then charged at this height; but if it is 
heavy or hard to liquefy, then the bed of live fuel should 
extend up to about 9 in. of the top. In cases where a 
strong blast cannot be obtained, the should be lower 
in both cases, from 2 in. to 4 in., according to the weak- 
ness of the blast pressure. The blast is started slowly, 
increasing the volume gradually for the first two minutes 
until all the force is on. The tap-holes at D, D are left 
open, so as to permit the metal to flow out as fast as it 
melts, thus allowing a record to be made of the metal’s 
first and last appearance. Of course, should the cupola 
be used simply for the purpose of melting metal to 
pour a casting, it could then be stopped and tapped, 
in the same way as any cupola used in ordinary 
practice. If the cupola is employed for testing the com- 
parative fusibility of metals, it will require about eight 
men to operate it—one for timekeeper, one to charge on 
fuel evenly and poke it down, so as to preserve a solid 
fire until the iron is about half down; one at each tap- 
hole to keep it open, that the metal may flow freely ; and 
then, if the metal is to be caught into moulds, two men 
on each side to take away the filled moulds and replace 
empty ones. If the cupola is only to be used to obtain 
metal for a small casting, or to record the time of fusing 
by letting the metal down into a ‘‘pig” as it comes out, 
then two men are sufficient to operate it. In charging 
any metal for a comparative test, care must be exercised 
to have the ‘‘bed” of fuel the same height on both sides, 





‘*‘Fusion Test of Irons, when the Carbon was in a Com- 
bined Form (Chilled or White Iron), or Graphite Form 
(Non-Chilled or Grey Iron), with all the other Metalloids 
Constant.” : 

It is to be understood that in making note of shop experi- 
ence, observations, or tests, the physical nature of the metals 
as well as their chemical composition is to be detailed. 

The importance of this work will be the better under- 
stood when it is stated that at the present time some are 
laying claim to tests proving (the question of themetalloid’s 
influence seeming to have never been entertained) that soft 
grades of all irons will melt down faster than hard irons. 
The contrary has chiefly been my experience, and appears 
to be the general expression on this question. Still, I 
hold, as stated in the early part of this paper, that results 
are often affected by combination of the metalloids, as 
well as by the physical character of the iron, and I 
believe my second paper will bear me out in this 
assertion. As this paper is carrying me to a greater 
length than I expected, I will close by presenting the fol- 
lowing Tables I. and II., and comments on the 
character of the irons used. I desire here to thank Dr. R. 
Moldenke, the able metallurgist of the McConway and 
Torley Company, malleable iron founders of Pittsburgh, 
for the very valuable assistance he is giving in this work 
by furnishing metals and complete analyses of any irons 
Ihave thought necessary to have analysed in carrying on 
these experiments. I also desire to thank Mr. D. K. 
Smith, chemist of the Alice Furnace, Sharpsville, Pa., for 
aiding in the work as timekeeper and taking a close 
record of each ‘‘ heat.” 


TABLE I.—Comparative Fusine Tests or Hicu anp Low Simnicon AND HicH AnD Low SuLpHuR Irons. 















































| 
Heat Number 1 2. | 3 4 5. 6. 7 8 
Blast turned on... _ as 6 cop. 2S 1 35 213 2 084 4 21 1 56 1 44 2 26 
Harder iron running as a * Pe 1 57 1 39 2 21 2 124 4 27 2 02} 1 50 2 32} 
Softer af Peete aie ode eee 1 40 2 214 2 13} 4 28 2 02 1 504 2 344 
First mould of harder iron filled ee rie 1 59 1 42 2 24 216 4 313 2 064 2 55 2 37} 
s softer a | 201 143 2 24 2 154 4 32} 2 07 2 55} 2 38} 
Second mould of harder iron filled ‘ 1 43 2 26 217 4 36 2 57 2 40 
Pm » softer ia 1 44 2 26 2 164 4 38} 2 68 2 41 
Third mould harder iron filled . 1 44 2 274 2 174 
-“ softer * sa ne a ‘is 1 45 2 28 2 172 
Harder iron all down or $5 eS Fad 2 19} 1 49 2 374 218 4 37 2 094 2 02} 2 it 
Softer ” <99 fe a ee ae 2 22 150 2 39 2 18} 4 40 211 2 05 2 48. 
Form of iron charged... ee Ee of Oe Block Pig Block Pig Block Pig Block 
Weight of iron charged each side se wel 150 65 100 54 40 35 64 50 
Time of melting .. es os sg ..| 25 min 11 min 16} min. | 6 min 13 min 10 min 15 min. | 15} min 
First iron to melt .. Se es ay ..| Hard Hard Hard Hard Hard Soft Hard Hal 
Time exceeding its mate .. we 45 sec. 1 min 10 sec 45 sec. 1 min, 15 sec. (1 mn. 308,/1 mn. 45 5. 
First iron all down ae Pe re ..| Hard Hard. Hard Hard Hard Hard Hard Hard 
Time exceeding its mate .. ...2mn. 30s.| 1 min, r mn. 308.| 30sec. 83min. {1 mn. 308./2mn.158.| 1 min. 
also to have each grade of metal as nearly uniform in TABLE II.—Chemical Analysis. 
size as possible, and evenly charged. After this, coke | — ici. Sais 
is filled in until the cupola is stocked to its brim, when Analysis Letter. | | mere | D 
it is ready for the blast. mya ang ~ a 
The first test heat we made, as given in Table I., con-| Total carbon .. = «. -.) 4:25 | 4 4.15 | 4.10 
sisted of 150 lb. on each side, it Boe ut in with 50 Ib. — avehen ~<— | = = = 
in two charges after the ‘“‘bed” of 50 Ib. was on. This| Sulphur |) 2)! a ee 6 el “03 
plan was found to be objectionable for comparative] Manganese .. ..  ../ 18 | .19 | .26 34 
testing, as it was seen that errors might easily be made| Phosphorus... —..|__.192 129 655 | .085 


by reason of uneven charging, the escaping flame making 
it too hot for the charger to do good work. After this 
‘*heat” no more metal was charged than the ‘‘bed” 
could well carry, thus permitting all iron to be carefully 
charged before the blast went on. The plan adopted in 
these tests was to make at least two casts of each grade, 
the first being that of the metal in its original state, each 
de being broken to uniform size as far as possible. 
his, in being melted down, was run into moulds that 
ave blocks weighing about 15 1b. each, and in size 2% in. 
y 4in. by 6 in. long. For the second cast of each grade 
these blocks, in the larger ‘‘ heats,” were broken into 
two pieces, but where there were only two blocks for each 
side they were charged whole. he idea of running 
the first cast or “ heat” of pig metal or scrap into blocks, 
as stated, was to obtain metal that would be closely uni- 
form in size and weight, the better to insure light condi- 
tions in making a comparative test—an important re- 
quisite. This isshown in Table I, in the columns marked 
alternately ‘‘ pig” and “ block.” 

Up to the time of writing this paper I have made 19 
comparative casts, but only give results of eight of them 
here, for the reason that in the case of others I desire to 
make experiments that will involve much time, and that 
should be compiled with the second series to give com- 
pleteness to the results in that line of inquiry. As the 
first series of tests is distinct in showing what effect low 
silicon and high sulphur has upon the fusibility of iron, 
as compared with high silicon and low sulphur, with the 
carbon and iron closely constant, I have permitted the 
appearance of this paper at the request of our secretary. 

he purpose is, also, to prosecute other investigations in 
the same lines, so that when my second paper is ready, 
its subjects can be discussed from the standpoint of re- 
gular shop experience or observation. By way of sug- 
gestion to any interested in this new line of re- 
search, I will outline fields which have so far opened 


themselves to my mind. What I am giving you in 
this paper is under the head of cag = ae) : — 
i an 


Tests of High and Low Silicon and 
Low Sulphur Tenens That which I have outlined so 
far for my second paper will comprise comparative tests 
under the following heads: Second series: ‘Fusion 
Tests of High and Low Carbon Metals.” Third: ‘‘ Fusion 
Tests of Steel and Cast Iron.” Fourth: ‘Fusion 
Tests of Wrought, Malleable Iron, and Cast Metals.” 
Fifth: ‘* Fusion Tests of Ferro-Silicon, Manganese, and 
General Founding Iron.” Sixth: ‘Fusion Tests of 
Extremes in High and Low Phosphorus Irons.” Seventh : 





Iron by difference 94.32 | 94.56 98.77 | 92.74 





Referring to the above Tables, attention is first called 
to the analyses. The column under A is that of hard 
iron in heats Nos. 1 and 2 of Table I.; B is that of a white 
iron used for heats Nos. 3 and 4; C is that of a mottled 
iron used for heats Nos. 5, 6, 7, and 8; while D is the 
analysis of a soft iron used as a constant, to present a 
contrast to all the hard irons, throughout the eight heats. 
It may be stated;that drillings for analyses were all taken 
from the blocks as they came from the first casts of the 
original pig or scrap metal. 

In all the ‘‘ heats” the hard iron is seen to have come 
down first, excepting one case which is found in heat 
No. 6; and that the flow of hard iron ended soonest in all 
the heats. Thus, as far as these tests go, they show that 
hard iron will melt faster than soft. hile I desire to 
reserve for my next paper any comments as to cause and 
effect in relation to the chemical composition of these 
irons, I will say that the irons used correspond in their 
analysis to irons employed in general founding; and 
whatever my next paper may show as to results, this 
paper goes to confirm the general impression existing 
among founders that hard iron will melt more readily 
than soft grades, using the terms ‘‘hard” and ‘‘soft” 
asthey are generally accepted. or all this, Iam of the 
opinion that we can have a combination of the metalloids 
wherein the softer iron would be the first to melt. What- 
ever the results found in the varied experience of broad 
founding as to the fusibility of metals, it is to be re- 
membered that if we desire accurate knowledge of cause 
and effect, we cannot ignore chemistry in this line any 
more than we might now think to do so in formulating 
our mixtures of iron; and I believe the day is coming 
when we shall consider reliable data upon the com- 
parative fusibility of our irons to be often of as much 
value as a knowledge of their chemical constituency. 





An interesting discussion followed the reading of the 
paper. Dr. Richard Moldenke contributed the fol- 
lowing : : HAT So 

“Long experience with the melting of iron in Siemens- 
Martin furnaces having given me the impression that 
hard irons melt faster than the soft ones, and knowing 
this to be the accepted view among the trade, I was not 
a little astonished to see claims advanced insisting on the 
contrary. At the time I thought it likely to be owing to 
some radical difference in the composition of theirons that 
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were used, and was therefore more than pleased to hear 
Mr. West advance the idea of making comparative tests 
to settle the matter definitely. It has remained for him 
to devise a most excellent system of melting to accom- 
plish this result, and I for one have been much interested 
in the working of this ‘twin shaft cupola,’ if I may so 
eallit. It will give us a ready means of comparing the 
fusibility of the required brands of iron going into our 
cupola charges. The few words I have to add relate to 
the melting of iron in the open-hearth furnace, where 
there is obviously no difficulty due to the rate of melting, 
since everything charged is supposed to make up a bath 
of uniform composition. : 

‘*T made two experiments, charging simultaneously in 
each case two pigs of equal weight and shape, one being 
soft, the other hard. It will be observed that in the open- 
hearth furnace, filled up with a charge just melting down, 
these two pigs thrown on top of the white hot metal, and 
in the full heat of the furnace, could be closely watched 
with the aid of blue glass spectacles. In the first experi- 
ment I was surprised to find the soft pig melting first. It 
became soft and could be broken up by the bar, behaving 
much like plumber’s wiping metal when it is just soft 
enough to 4 worked. This soft pig when thus crushed 
down looks like silver, and makes one wish for time and 
opportunity to study the characteristics of the carbons 
while in this state. The hard pig, on the contrary, re- 
tained its form remarkably well, not disintegrating as the 
soft one did, the melted portions dropping off like water. 
Further investigation developed the fact that the soft 
iron, which melted first, was about 55 points higher in 
carbon than the hard iron. Mr. West, in his second paper, 
will go into this question fully, as he is making extended 
experiments in this line. 

‘* The other trial was with two irons of the same brand, 
shape, and weight, but running in composition, thus: 


Soft. Hard. 
Total carbon 3.66 3.77 
Graphite ... 3.37 .68 
Silicon .75 44 
Manganese oo .23 
Phosphorus 126 140 
Sulphur 02 02 


‘* These irons, you will notice, differ only in the silicon, 
and the consequent proportioning of their combined and 
graphitic carbons. In melting the above pigs of iron 
under exactly the same conditions, the hard iron went 
first. It held its form well, but in melting ran like water, 
and was melted before the soft iron was half gone. This 
soft iron melted sluggishly, and did not hold its form 
while melting as well as the hard iron. It was very 
interesting, even if trying to the eyes, to observe the 
whole process, and now that Mr. West has gone into the 
matter so thoroughly, we will be certainly able to crys- 
tallise our ideas and know what we may look for in making 
up important charges.” ; 

Mr. E. A. Kebler, of Matthew Addy and Co., in con- 
nection with his remarks on the subject, presented some 
correspondence he had received in 1892 on this subject. 
A letter from Mr. W. C. Unwin, dated Kensington, 
London, April 12, 1892, is as follows : 

“‘The statement that white iron is more fusible than 
rrey iron has often been made. For instance, in Blox- 
coats ‘Metals’ (‘Text Books of Science’), page 39, we 
have: ‘The larger proportion of metallic iron contained 
in the grey cast iron causes it to require a higher degree 
of heat before it begins to exhibit signs of fusion, but 1t is 
capable of becoming very liquid . . . while cast iron, on 
the other hand, is softened at a rather lower tempera- 
ture.’ Then this is applied to explain the formation of 
grey iron on page 45: ‘The production of white iron, 
when the supply of fuel is deficient, has been plausibly 
referred to the lower temperature of the furnace.’ 

‘‘Now I doubt this theory, and though I have not a 
fixed opinion either way, I don’t think the evidence for 
the lower fusing point of white cast iron is satisfactory. 
I think the statements are very much due to a theory 
about the infusibility of pure iron (right, no doubt), and a 
theory that grey iron is a mixture of pure iron and car- 
bon. In fact, grey iron is a complex ey in which silicon 
is essential. I cannot find that the temperatures have 
been directly observed. 

“Truly yours, 
**W. C. Unwin.” 

Mr. Kebler recalled the statement of Bell that the tem- 
perature of molten iron suitable for steelmaking is about 
2192 deg. Fahr., and in the same connection read a letter 
from F. W. Clarke, chief chemist of the United States 
Geological Survey, in which the latter cited the melting 

yoints of various metals as given by Le Chatelier, as 
kao, substituting Fahrenheit for Centigrade: White 
cast iron, 2075 deg. ; grey cast iron, 2228 deg. ; soft steel, 
2687 deg.; half soft steel, 2651 deg. ; hard steel, 2570 deg. 
Highest heat of Bessemer converter, 2084 deg. Fahr. 

After some further discussion, in which Mr. West 
urged the members to take a hand in experiments along 
the line suggested, the meeting adjourned. It was decided 
that no meetings be held in July and August, and that 
the next meeting be on Monday evening, September 27. 





Tue Frencu In ArGENTINA.—The San Cristobal and 
Tucuman Railway, which was built with French capital, 
has been taken over by the Argentine Government. The 
consideration for the transfer is 10,584,472 dols., to be 
represented by Argentine 4 per cent. external bonds. 
The Argentine Government originally guaranteed interest 
upon the capital invested in the line, but this interest 
has not been fully paid up to December 31, 1895, although 
44,445/. has been sanieall how further interest which has 


accrued from January 1, 1896. 











LAUNCHES AND TRIAL TRIPS. 


Messrs. CHARLES CONNELL AND Co., Scotstoun, 
launched, on the 21st ult., a steel screw steamer built for 
Mr. T. B. Royden, Liverpool. The dimensions are: 
Length between perpendiculars, 400 ft. ; breadth moulded, 
49 ft.; depth moulded, 31 ft. 3in., carrying about 7600 
tons. The engines are of the triple-expansion type, with 
large single-ended boilers fitted with Howden’s system of 
forced draught. They are being constructed by Messrs. 
David Rowan and Co., Glasgow. 





Messrs. Hall, Russell, and Co., Aberdeen, launched on 
August 28 the screw steamer Ingeli, the latest addition 
to the large fleet of direct Natal steamers, owned by 
Messrs. John T. Rennie, Son, and Co., of London and 
Aberdeen. She is 342 ft. long, 41 ft. beam, 27 ft. 14 in. 
deep. The Ingeli is fitted out for first and second class 
passengers, state rooms being arranged both above and 
below deck, and amidships, and aft, to suit all climates 
and tastes. All the latest luxuries for ocean traffic are 
being provided for passengers in delicate health, as well 
as for those travelling on pleasure. Electric apparatus of 
various kinds for lighting, ventilating, heating, and 
cooking will be provided. reseaneds deck is arranged 
with awnings for hot weather, and the usual deck machi- 
nery for quick dispatch of cargo is provided. The machi- 
nery consists of triple-expansion engines of high power, 
driven by large double-ended boilers. 





Messrs. Joseph L. Thompson and Sons, Limited, of 
the North Sands Shipbuilding Yard, Sunderland, launched 
the s.s. Port Victoria on the 30th ult. She has been 
built to the order of Messrs. W. Milburn and Co., of 
Newcastle and London, and is 354 ft. long between per- 
pendiculars, 48 ft. 6 in. breadth extreme, and 25 ft. depth 
moulded. She has six transverse water-tight bulkheads, 
and shifting boardsright foreandaft. The vessel is intended 
for Messrs. Milburn’s well-known Australian line, and has 
been specially constructed to meet their cargo require- 
ments. There are five main hatchways, worked by nine 
powerful steam winches, supplied with steam by a large 
multitubular donkey boiler, working at 180 lb. pressure. 
The engines and boilers have been constructed by Messrs. 
John Dickinson and Sons, Limited, Sunderland, the 
sizes of the cylinders being 24 in., 40 in., and 64 in. in 
diameter by 45 in. stroke, supplied with steam by two 
large multitubular boilers, working at 180 lb. pressure. 





The navy of the Argentine Government is about to be 
strengthened by the addition of a vessel floated from one 
of the building docks at Messrs. Laird Brothers, Birken- 
head Iron Works, on Tuesday, August 31. This ship has 
been specially designed by the builders for service as a 
naval training or school ship, in the carrying out of which 
the builders have been in constant communication with 
ofticers of the Argentine Naval Commission, of which, 
at present, Captain Don Onofre Betheder is chief. The 
vessel was named the Presidente Sarmiento. The 
approximate dimensions are: Length, 270 ft.; beam, 
43 ft.; displacement, about 2750 tons; draught of 
water will not exceed 20 ft. The hull is of steel, 
built with double bottom, and very carefully sub- 
divided into 24 principal water-tight compartments, 
with coal protection along the machinery spaces. The 
bottom is sheathed with teak to 4 ft. above the water 
line, and is coppered. The stem, stern, and rudder frames 
are of bronze. She has a clipper bow, handsome stern, 
with gallery and stern walk, poop, forecastle, and steel- 
woe bulwarks, the material and workmanship throughout 
eing equal to the requirements of the British Admiralty. 


The accommodation, specially roomy and well ventilated, |. 


provides for a total number of 400, each rank having 
separate and specially allocated quarters. Workshops for 
each class of midshipmen and apprentices are suitabl 
supplied with machine tools, &c. She is full ‘‘ ship rig,” 
carrying a large spread of canvas, as it is intended to do 
a great part of her cruising under canvas—and in view 
of this she is fitted with a Bevis feathering propeller, boat 
equipment, including two steam boats on an ample scale. 
The engines are direct-acting inverted triple-compound, 
driving a single feathering screw propeller of sufficient 
power to give a speed of 13knots. ‘There are four boilers, 
each pair being in a separate water-tight compartment with 
its coal supply—two of them of the Niclausse type and 
two ordinary cylindrical tubular, and in addition there is 
a separate boiler for auxiliary purposes. The distillers 
are of specially large capacity and are in duplicate. The 
electric light installation is also in duplicate, whilst there 
isa powerful refrigerating apparatus and chamber. The 
armament, which is of the most modern by Armstrong 
and Nordenfelt, comprises five 4.7 in., two 14-pounder 
Maxims, four 6-pounder, four 3-pounders, and = em sub- 
sidiary armament, as well as three torpedo tubes. The 
ammunition hoists are to be worked electrically, and all 
means of transporting ammunition and projectiles of the 
most modern. There will be two powerful search lights, 
as well as special system of signals. 





The London and Glasgow Engineering and Iron Ship 
Building Company, Limited, Govan, launched, on the 31st 
ult., a steel screw steamer for Messrs. Maclay and McIn- 
tyre, of Glasgow. The dimensions of the vessel are 370 ft. 
by 46 ft. by 27 ft. 6 in. moulded, and about 4100 tons 
gross, with poop, bridge, and topgallant forecastle. She is 
designed to carry about 6200 tons deadweight on a com- 
paratively small draught of water, which will enable her 
to enter and leave many ports with a full cargo on board. 
She is built to Lloyd’s highest class for a three-deck ship, 
and is fitted with six large steam winches, steam steering 
gear, and steam windlass. There is a double bottom 
throughout the ship, except under the boilers, and the 
after peak is fitted as a water ballast or fresh-water tank 





up to the upper deck. The arrangements generally have 
been designed with a view to give the largest deck area 
available for carrying cattle, timber, &c. The vessel is 
fitted by the builders with triple-expansion engines. The 
cylinders are 23} in., 39 in., and 641n. in diameter respec- 
tively, with a stroke of 48 in. The surface condenser is 
placed at the back of the engines, and it, together with 
the air and circulating pumps, are of large capacity. The 
latter are worked by levers from the low-pressure engine, 
the feed and bilge pumps being driven by the same gear, 
There are four auxiliary steam pumps, one for ballast 
purposes, which can also be used as tiles pump or as an 
auxiliary circulating pump; a duplex pump for general 
purposes ; a special feed pump with float tank and auto- 
matic control ; and a smaller duplex pump for the winch 
boiler. To maintain the supply of fresh water for the 
boilers, a large Morison’s evaporator is fitted in the 
engine-room with requisite connections. The main boilers, 
two in number, are single-ended, 14 ft. 3 in. in diameter by 
11 ft. 3 in. long, each boiler having three furnaces; the 
working pressure is 180 1b. They are fitted with Howden’s 
forced draught. A winch boiler of large size is fitted on 
deck. The vessel was named Kassala. 





Messrs. W. Doxford and Sons, Limited, of Sunderland, 
launched on August 31 the turret-deck type screw steamer 
Titania, 350 ft. by 46 ft. by 27 ft. 6 in. moulded, built to 
the order of Mr. Wilh. Wilhelmsen, of Ténsberg. The 
vessel has a gross register of 3690 tons, steams 10 knots, 
= is classed under the special survey of Det Norske 

eritas. 





Messrs. Mackie and Thomson, Govan, on the 3ist ult., 
launched the Exeter, the Falmouth, and the Greenock, 
three screw steamers of 150 tons each, for Messrs. Hagerup, 
Doughty, and Co., Grimsby. The vessels will be sup- 
ea with triple-expansion engines by Messrs. Muir and 

ouston, Kinning Park. 





Messrs. John Fullerton and Co., Paisley, launched, on 
the 31st ult., a steel screw steamer of about 500 tons, 
which has been built to the order of Messrs. Joseph Fisher 
and Sons for the Frontier Town Steamship Company of 
Newry, for their coal-carrying trade to that port. Com- 
ound engines of 600 horse-power are to be supplied by 
Messrs. Hall Brown, Buttery, and Co., Govan. 





The s.s. Alpha left West Hartlepool for her trial trip 
on the 4th inst. She isa steel screw steamer of 280 ft. 
in length, 39 ft. breadth, and 18 ft. 2 in. depth, and has 
been built by Messrs. William Gray and Co., Limited, 
for Mr. B. J. Van Hengel, of Amsterdam, through 
Messrs. E, A. Casper and Co., of West Hartlepool. She 
has triple-expansion engines of the Central Marine Engine 
Works’ manufacture, having cylinders 19 in., 304 in., and 
51 in. in diameter, with a piston stroke of 36 in., steam 
being supplied by two steel boilers working at a pressure 
of 10 lb. per square inch. A full steam trial was made, 
when everything was found to be in perfect order. 





The s.s. Herakles, built to the order of the Salvage 
Company Neptun, of Stockholm, was launched on the 
4th inst. at the yard of the Elsinore Iron Ship Building 
and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel to the highest class at British 
Lloyds, and her dimensions are 182 ft. by 30 ft. by 
16 ft. 4 in. depth of hold. The engines are of the triple- 
expansion type with surface condenser indicating 1100 
horse-power. In the vacant berth the keel of a steam 
ferry for the Danish State Railways has been laid down. 





Messrs. Ramage and Ferguson, Limited, launched a 
pneumatic grain elevator built to the order of the London 
Grain Elevator Company, Limited, for use at the docks 
in London. The whole process, even to weighing, 1s 
automatically done, the discharge being at the rate of 
120 tons per hour. The pneumatic system, known as 
Duckhams’ patent, was recently fully illustrated in ENcI- 
NEERING. The barge is 70 ft. by 24 ft. by 15 ft. moulded. 
The barge was named Chicago. 





The Mallard, torpedo-boat destroyer, went out from 
Chatham for a three hours’ coal-consumption trial on the 
7th inst. The results were satisfactory. The steam pres- 
sure in boilers was 211 lb. per square inch, with an air 
pressure in stokeholds of 2.87 in., and the revolutions per 
minute were 398.1 starboard and 395.9 port. The engines 
developed 5749 horse-power, and the ship attained a mean 
speed on the three hours’ continuous run of 30.201 knots, 
and a speed of 30.794 knots as a mean of six runs on_ the 
measured mile. The coal consumption was economical. 
The Mallard, which was built by Messrs. J. I. Thorny- 
croft and Co., will now be prepared for her second series 
of trials, 








Newrort News.—The Newport News Shipbuilding and 
Dry Docks Company is making extensive additions to its 
already large plant at Newport News. One of the addi- 
tions under way is an extension of the machine shop, 
which will be 100 ft. wide and 200ft. long. This building 
will be used for finishing and erecting marine engines 
and other machinery used in connection with the large 
steel vessels which the company hasunder way. Thecentra 
portion of the building will be 50 ft. high, and will be 
supplied with an electric travelling crane capable of lift- 
ing and carrying a load of 50 tons. On either side of the 
central space will be a gallery arranged for small machine 
and fitting tools. The building is to have a steel frame 
work throughout, and the roof is to be covered with corru 

ated iron. The Berlin Iron Bridge Company, of Eas 
erlin, Connecticut, has a contract for furnishing and 
erecting the steelwork of the building. 
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the advertisement of the t of a ip specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


26,672. O. Maychrzak, Berlin. Mowing and Reap- 
ing Machines. [15 Figs.] November 24, 1896.—The improve- 
ments relate to such mowing or reaping machines, in which the 
stalks are cut by means of scissor-like operating cutting tools, the 
stalk coming thus between two knives, of which either both move 
with regard to one another, or of which the one stands still 
whilst the other moves thereover. These knives are connected in 
such machines to form either chain-like endless bands and pass 
over a comb forming the counter-blades, or there are two of such 
combs, which have a to-and-fro movement. The improvements 
relate both to the form of the knives and also to their arrange- 
ment and propulsion and to various other parts. The arrange- 
ment shown here is only intended for the working with draught 

_ animals. The machine consists of a plate A, which rests behind 
upon the axle C provided with large barrel-wheels B, B, and on 
the front part upon the movable axle d provided with a single 

“«vheeldrum D. The axle d is journaled in a fork d! which turns 

in the socket d3. By a chain disc d4 upon the pin d3, and by the 
chain @5 the axle d can be turned by means of the cranks c and 
the machine can be guided. As the barrel wheels B are consider- 
ably larger than D the plate A receives an oblique position inclined 
forward. Before the roller D are also arranged two rollers D!, 
which generally do not touch the ground, and touch it only if a 
































hollow of the ground comes into the way of the machine in order 
to prevent the rollers falling into the hollow or the front edge of 
the plate A falling upon the ground, as the rollers D1, when the 
roller D comes to the hollow, have already passed the latter and 
are on flat ground. The plate A carries on the front a comb-like 
steel plate E, the projections e of which act as knives and form 
the one-half of the cutting arrangement. Over these knives slides 
the linkchain F. The latter consists of links, two sides of which 
are formed as knives. Such a chain is laid over the guiding rollers 
4G, G, and the last link #5 at the right side is connected to a draw 
spring g fixed on the frame A, and the last link /5 on the left side 
is connected with a draw-rod g! leading to an eccentric g2 upon 
the shaft Hl. When, therefore, the axle C turns by the motion 
of the machine, the rod g! pulls by its backward movement 
on the chain F, whilst by the forward movement the spring g 
moves the chain F in the opposite direction, whereby the knives 
J, J! make a to-and-fro movement over the comb blades e, and cuts 
the stalks being between the latter. Upon the shaft C is also 
keyed a spurwheel H, into which engages the pinion / of the 
shaft H!, The latter, which drives also the eccentric g2, drives 
Dy means of the shaft H?, H® the chain gearing K!, upon the 
chains K of which are provided the points k ; the latter trans- 
port the cut stalks falling upon the plate A, and deliver them 
Sidewards. (Accepted July 21, 1897.) 


ELECTRICAL APPARATUS. 


13,975. The British Thomson-Houston Com : 
Limited,London, (W. B. Potter, Schenectady, N.Y., 8.4 
Electrical Bond or Connection for way an 

like Rails. [3 Figs.] June 8, 1897.—The rails A, Al are con- 
nected by the fishplates B and BI, and secured by the bolts C in 
the usual manner. The plates D and D! of the rail bond are 
connected by the bundle of laminated co per E. The plate D, Dl 
are bolted to the lower flange of the raile A, Al by the bolts F, 
the huts of which are prevented from turning by means of the 
bevelled spring-washers L. In constructing the improved rail 
bond the ends of the bundle of laminated copper E are preferably 
inserted in a mould, and the metal forming the plates 5 D! cast 
around them. If desired, holes K, K, indicated by dotted lines, 
may be left in the ends of the lamine E, which will be filled with 
the molten metal, and will further increase the conductivity of the 


bond and prevent the plates D, D! from separating from the 
ans strips E. The laminated bundle of copper E is prefer- 
ably provided with a bent or curved portion to enable the 


lates of the bond to be properly adjusted with respect to the 
‘ ote holes in the lower flange of the rails. The construction of 
pe tno rail-bond is designed to do away with all machine 
— os ond that required to straighten or true the plates. When 
js = D, D' are put into the press for the purpose of 

raightening them, they are also roughened for a limited area, 
something in the manner of a course file. This forms a series of 
points between which are small pockets G. which, when the plates 





are assembled in place, are filled with the plastic compound I. To 
prevent the escape of the mercury, the portion J of the plates 
D, D near the outer edge is left smooth. In assembling the im- 
proved rail-bond, the ends of the rails A, Al are smoothed or 
brightened, and the plates D, D', with a limited amount of 


“s Fig.7. 
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plastic compound filling the pockets G, placed in position and se- 
cured to the lower flange of the rails by the bolts F. The plastic 
compound I fills in the smaller pocket G, and a smaller portion 
will also cover the surfaces J, thereby increasing the conductivity 
or the joint at this point. (Accepted July 14, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


29,554. H. K. Spence, Edinburgh, A. Eivlecuiis: 
W. G. Beveridge, and S. M. Beverid e, Kirkcaldy, 
Acetylene Gas Generators. [4 Figs.] December 23, 1896. 
—this invention relates to improvements in acetylene generators, 
and has for its object the production of a generator which, when 
once started, continues its action automatically, that is to say, it 
automatically gives the required supply of water to the carbide 
chambers when required, and where two carbide chambers are 
employed, when the one chamber is exhausted the other chamber 
is automatically brought into action. The generator is provided 
with two carbide chambers F1, and comprises a round tank A 
closed at the bottom, but having a removable top a. Inside the 
tank A is a gas-containing bell B. The tank A is filled with water 
to the required height, and the bell B dips into it ; the bell rising 
and falling according as the bell is being filled and being ex- 
hausted respectively. The automatic arrangement by means of 
which the one carbide chamber is started after the other is ex- 
hausted is as follows: At the top of the one side of the bell B 
there is a fixed horizontal plate-piece L. Lying flat on the front 
of this plate-piece is another plate L!, which is held in guides 7 
and which is made to move sideways. Situated at the upper ends 
of the valve-rods g is a horizontal lever M, which is pivoted at 
its centre to the water tank G1. To start the apparatus the handle 
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M! is operated in the one direction which raises the one arm of 
the lever M and lifts the water valve-rod gy. This allows a supply 
of water to fallon to the carbide. The generated gas immediately 
passes into the bell, which rises until the bell is filled. As the gas 
is consumed the bell descends until the one stop /1 on the side of 
the bell strikes one of the hinged projections H which is at the 
top of the water valve-rod g. The said valve is thus opened again 
and another supply of water is dropped on the carbide, thus 
generating another supply of gas. The bell thus rises again 
automatically, and the same action goes on until the gas in that 
one chamber is nearing exhaustion. This exhaustion causes the 
bell to fall tosuch a lowness that a V-shaped stop N at thecentre 
of the sliding bar L! on the bell B strikes one of two projections P 
which are secured to the inner side of the water tank A at a point 
below the top of the water valve-rods; the said projections P 
being pivoted and weighted so as to allow the bell to rise. Owing 
to the V-shape of the bell-stop N the sliding bar on the bell is 
shifted to the one side. This shifting brings another stop /2 on 
the other end of the sliding bar L! in contact with the projection 
H of the other water valve-rod, whereby the said valve is opened 
and the supply of water given to the other carbide chamber, 
whereby the same action takes place as with regard to the first 
carbide chamber. The exhausted chamber can then be opened 
and recharged. (Accepted July 21, 1897.) 


MILLING AND SEPARATING MACHINERY. 
ae J. Heinstein, Heidelberg, Germany. 


Rotary Grin or (2 Figs.] Sep- 
tember 19, 1896.—The object of this invention is to came seteny 
grinding or crushing mills to be worked continuously. A further 
feature of the improved mill is, that in it the material goes 
through the several grinding or crushing stages, in one and the 
same apparatus, including the preliminary breaking progress, the 
crushing or grinding proper and the sifting. The improved 
grinding mill is particularly fitted for use in the ceramic industry, 
where it is necessary to keep the material from contact with 
metal. The crushing takes place in an inclined cylinder a, the 
angle of inclination being adjusted as desired. Rotary motion 
may be imparted to tbe cylinder by means of friction rollers 7, the 
shafts of which are supported by bearings in standards m, n, and 
are driven by means of worms p on a shaft mounted in bear- 
ings on standards g, the said worms gearing with wormwheels o 
on the shafts carrying the rollers 7. A roller 7, carried by a 
standard s, is provided at the lower end of the cylinder a to sup- 

rt it in position. The cylinder a may be fitted with a separate 
inner lining of iron, porcelain, or other suitable material. The 
in*erior of the cylinder a is divided into two or more compart- 
ments, each of which is adapted to receive balls of a suitable size, 
contiguous compartments being separated from each other by 





perforated partitions or sifting frames. Where there are two 
compartments in the cylinder, the material is charged through a 
central aperture by a funnel or hopper g2 on which it can rotate, 
and falls into the tirst compartment, where it is subjected to pre- 
liminary crushing by a large balle. After undergoing this pre- 
paratory treatment it passes into the second compartment ey A 
a perforated plate or sifting frame c, which keeps back all the 
pieces that are too large to pass through its meshes or perfora- 
tions. The material is then further crushed in the second com- 
partment, by means of smaller balls f, while a sieve d, having a 
mesh of the required size, allows the material to drop through a 
discharge-pipe k capable of rotating on, or in, a shoot A if re- 





quired. The grinding may, if desired, be divided into more than 
two successive stages, by the provision of the required number of 
further compartments. In the case of materials which cannot 
readily = through the sifting frames, their progress can be 
assisted by means of a blast or current of air, which can be drawn 
through the shoot h by a suction fan, whereby the finely divided 
material is exhausted. Where the material requires to be treated 
by wet process, the finely divided portion will be flushed through 
the machine, which in that case combines the action of a a 
apparatus with its proper operation, since the coarse material wil 
sink below the finer, while the latter, being in suspension in the 
ony will float along towards the outlet. (Accepted July 21, 
1897. 
MINING, METALLURGY, AND METAL 
WORKING. 

14,693. T. Levoz, Stenay, France. Casting Ladles 
for Steeland Iron. [3 Figs.) June 17, 1897,—This invention 
relates toa casting ladle for steel and iron consisting of two trun- 
cated cones connected at their bases, the mouth being closed by a 
lid and the casting spout provided within with a refractory brick 
which serves to skim the metal. The ladle shown consists of two 
truncated cones, united at their bases and connected by bolts and 
keys. This arrangement serves to facilitate the removal of scraps 
of cold metal. Above the ladle has a lid A and a spout B, within 
which is — a movable brick C, made of refractory clay, very 
hard, and of special shape. This brick skims the metal and allows 
the metal to flow free from scoriae. The metal is poured into the 








S 


«9 Ksssssssss3 


ladle to a convenient height, and is distributed to the moulds by 
the spout B. The bulge in the shape, at the level of the clamping 
rim favours the metal remaining fluid, permitting it readily to flow 
through the passage p, p!, between the bricks C, and the face of 
the spout B. The brick is at least 4 to 5 centimetres thick, its 
thickness varying with the size or capacity of the ladle. The 
operator, in casting, has only to see that the passage p, p! is always 
full, so that the metal exerts a certain amount of pressure on the 
brick C. The scoriae will then always float at the top behind the 
skimming brick, — very clean and very fluid metal to be 
cast. On the other hand, the lid prevents contact of the metal 
with air and also glare or heat reaching the operator’s face. (Ac- 
cepted July 21, 1897.) . 


RAILWAYS AND TRAMWAYS. 


15,882. W. Belcher, Kingston-on-Tham Surzey. 
Automatic Couplings for Raiiway and e Ve- 
hicles. [3 Figs.) July 18, 1896.—Upon the underframe G of 
carriage or truck is mounted a hook A having a spring upon the 


Fig. 7. 








Fig.3. 
0 -« 4° 


inner end of the drawbar A! forming a hook carrier. This _—— 
attached bar A! allows of a free movement of the hook A, whic’ 





is also freeto move vertically upon its pivot a. The hook I is re- 
ceived by a shoe or guiding striking-plate B on each carriage end 
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inside the buffer; this shoe being mounted upon a pivot b, and 
shaped somewhat as a fan or a guiding trough, with its inclina- 
tion downwards away from the carrii The shoe is mounted 
upon the outer link end F of the drawbar, so that it may receive 
the engaging end of the oppositely-placed hood A carried upon the 
other carriage. The inclination of the shoe or striking-plate B when 
in the coupling position is made such that when the hook A from 
the opposite carriage strikes the inclined surface it is caused to 
slide up the plate and drop into the recess at the upper end of 
the shoe, met thus engage with the link end F of the drawbar, so 
as to effect an automatic coupling of the carriages or trucks when 
they are brought together, and when the buffers H are slightly 
compressed. To alter the inclination of the striking plate B,a 
link or rod C is attached to the outside of the plate, and this rod 
is connected to a lever or handbar E, which is pivoted to the 
carriage on its underframe. This lever is arranged so as to be 
free to be moved from each side of the vehicle. The plate can 
thus be placed in the coupling position whenever it is desired that 
the carriages should automatically couple themselves on — 
together. To release or uncouple the hook A from the link en 

of the drawbar D, the hand lever E is moved from either side of 
the vehicle to a sufficient extent to cause the back inclined por- 
tion B! of the striking plate B to lift the inner end of the hook A, 
so that it may be raised free from contact with the link end F. 
Should the buffers be compressed sufficiently when the lever E is 
drawn back to relieve the grip of the coupler, the hook will free 


itself when the vehicles are drawn asunder, this result being | 


brought about by the back-inclined portion B' of the striking- 
plate orshoe. (Accepted July 21, 1897.) 


14,083. J. Fink, Paderborn, Germany. Railway 
Rails. (2 Figs.) June 9, 1897.—This invention relates to a 
railway rail divided into two parts, which rail serves simul- 
taneously as a travelling rail and longitudinal sleeper, and the 
parts of which are arranged in such a way to one another that 
they may be easily taken apart and interchanged. When the rail 
is worn, the two parts may be separated, reversed, and put 
together again so that the two head parts of the rail when they 
are no longer suitable for use may take the place of the longi- 
tudinal sleeper parts, whilst the two parts used as a sleeper may 
serve as a rail-head. This railway rail further enables trains to 
travel free from jolting, because the two parts of the rail are 
arranged to overlap or break joint with one another at the ends, 
so that the rim of the wheel travels unimpededly over the joint 
of the one-half of the rail, as it is always maintained by the un- 
interrupted part of the rail at a constant height. The rail consists 
of two equal-sized and equal-shaped right-angled parts A, Al. 
The right-angled shanks b!, b2, b®, b4 of both halves of the rail are 
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so thickened at the edges at the points a}, a?, a3. a4 that when 


two such shanks are one against the other they together 
form the upright and head of the rail, while the other twoshanks 
form the extended foot and take the place of a longitudinal 
sleeper. In order to better secure the track, the shanks forming 
the longitudinal sleepers are fixed by means of screws d to iron 
or wooden cross sleepers 8. 
protective arrangement in the case of derailing, whilst when re- 
versed and placed upright they form together the head of the 
rail. The two shanks connecting the head of the rail to the foot 
are fastened together by means of screw bolts c, the ends of the two 
half rails being arranged in such a way against one another that 
the points of juncture or joinings of the one-half rail lie about 
the middle of the opposite half rail which is unbroken at that 

int. In the case of sharp curves and gradients the track may 
»e secured in position by means of elbow-pieces g. The under 
stopping of the rails may take place in the same manner with 
wooden cross sleepers. (Accepted July 16, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


5638. J. Griffin, Uckfield, Sussex. Improvements 
in Mechanism for Lowering and Releasing Ships’ 
Boats. [2 Figs.) March 3, 1897.—These improvements are 
more partioularty applicable to the boat-lowering and releasing 
mechanism forming the subject of Patent No. 9729 of 1896.—The 
object of this invention is to enable the boat to be lowered by 
one of the occupants, instead of a man being necessary to operate 
the lowering gear from the vessel or ship, while, when the boat 
has been sufficiently lowered, it can be easily released, and by 
this means the whole of a ship’s crew may enter the boats before 
casting off, thus doing away or obviating the risk of the boat 
being stove in against the ship’s side while waiting for the man 





Fig .1, 

















usually employed in operating the lowering gear. To one end of 
the brake lever, c2 described in said Patent No. 9729, is con- 
nected a cord or flexible connection, @ which passes over sheaves 
or pulleys p, pl, p2, and p*, two of which are conveniently 
arranged or carried on the davit d, while one is carried by the 
frame f, and another suitably pivoted or connected to the brake 
lever c*, the end of the said cord or flexible connection then 


passing into the ship’s boat b, where it may be made fast in any | 


convenient manner. By this means any person within the boat 


is enabled to control the lowering gear by pulling the cord or 
flexible connection a which applies the brake, and thus regulate 
~the lowering of the boat as desired. 


In order that the boat may 


The thickened edges a', a4 serve as a | 


be released when sufficiently lowered, there are provided two cords 
c, cl, secured one to each releasing hook h, h!, which is of a 
similar construction to that described in Patent No. 16,687 of 
1896, the ends of these cords, or flexible connections, being con- 
| nected to a third cord, or the like g passing over a pulley }! of 
| the pennant 62, which is suspended between the davits d, d. The 
| cord g passes down into the boat, which is indicated by dotted 
| lines, so that when the boat has been sufficiently lowered it is 
| only necessary to sharply pull the cord g which simultaneously 
“trips” the hooks h, h1, thus releasing the boat at both ends. 
| (Accepted July 21, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,341. C. M. Sharp, Greenock, Renfrew. Appa- 
ratus for Burning Liquid Fuel in Furnaces. (2 Pe] 
September 26, 1896.—The improved apparatus comprises a 
vaporiser A of metal having an inlet B for water or steam under 
pressure, and an inlet C for the steam generated or superheated 
within it. The inlet B is connected by a pipe D provided with a 
regulating valve E led from a water tank having a head of water, 
or from the town supply whereby the requisite pressure may be 
obtained ; means being provided for stopping the water supply 
and for admitting live steam instead when desired. The outlet 
C is formed by a tube extending upwards within the vaporiser A 
to such an extent as to insure the discharge of steam only, and 
the outlet C is connnected to a pipe F outside, terminating in a jet 
| nozzle G directed towards the vaporiser A. The nozzle G con- 
| tainsan oil chamber to which oil is led by a pipe K from a tank 


| (gy as ) 





Fig. 2. 
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L, the steam jet being preferably directed through the oil chamber, 
and the supply of both steam and oil being regulated by means 
of valves. In the operation of the apparatus water is led into 
the vaporiser A, w: r in starting is heated for a short time by a 
flame arising from oi] burned in an open cup H attached to the 
lower side of the vaporiser A, or a fire may be kindled on the 
firebars I of the boiler J for this purpose. The steam generated 
in the vaporiser passes to the spray nozzle G by way of the out- 
let C and pipe F from which, on the oil being ignited, a hot flame, 
due to the combustion of the oil and decomposition of the steam, 
is directed on to the vaporiser A, thereby affecting vaporisation 
of the water contained in it. When the vaporiser A attains a 
high temperature and steamis generated in the boiler J under 
which the apparatus is fitted, live steam may be passed through 
the vaporiser instead of water, and the steam within is super- 
heated and in passing from the spray nozzzle G is the more 
readily decomposed. (Accepted July 21, 1897.) 


| 4451. H. McPhail, Wakefield, Yorks. Steam 
| Superheaters. (7 Figs.) February 18, 1897.—This invention 
| has reference to an improved arrangement whereby the steam is 
| caused to pass, on its way from the boiler to the engine, through 
a tubular superheater of special construction placed at the rear 
end of the boiler in the external flue. The said superheater com- 
| prises steam boxes or chambers connected by tubes which near 
| the lower edge of the boiler, bend with a gradual curvature and 
then pass upward in a vertical or approximately vertical direc- 
| tion. ais the boiler, a! are the internal flues thereof, and a? is 
the boiler setting in which are formed the external flues or smoke 
passages a@%. 0, bl are the steam boxes or chambers of the super- 
heater. c,c, are the tubes thereof, the portions of which in 
proximity to the lower box b are horizontal, while the portions 
extending behind the boiler up to the steam box b! are vertical, 
or approximately so. Between these horizontal and vertical 
portions the tubes have a gradual curvature of large radius, as 
indicated at cl. The gradual curvature of the parts e’ admits 
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of the passage through the tube of devices for removing obstruc- 
tions. In the arrangement shown, che steam is collected in a 
| suitable anti-priming pipe d, whence it passes through a pipe e, 
extending down through the water space of the boiler, and com- 
municating with the lower steam box or chamber b of the super- 
heater by means of an elbow f. From this box the steam passes 
through the tubes ¢ to the upper box or chamber }!, and is then 
led through a flanged coupling toa tube g having a horizontal 
portion situated below the water level, and a vertical portion 
extending through the top of the boiler shell, this latter 
portion communicating with the steam pipe by which the steam 
is conducted to the place where itis to be utilised. In some cases, 
however, the said steam pipe may be connected direct to upper 
steam box bl, the tube g being dispensed with. In the arrange- 
ment shown, the superheater is of such a width or is so arranged 
in the boiler setting that it is heated by the gases from both 
internal flues a', which gases flow between and around the 
tubes c on their way to the flues a*. (Accepted July 21, 1897.) 


TEXTILE MACHINERY. 


16,063. J. Miniszewski, G. Semenoff, and J. Aivass, 
St. Petersburg. Loom Shuttles. [4 Figs.] July 20, 1896. 
|—For threading the end of the yarn through the side hole of 

shuttles as heretofore constructed it is necessary for the workmen 
| to suck the air from said hole, which is very prejudicial to health, 
This invention enables the workman to effect the same result by 








blowing air into the side hole of the shuttle. As shown in Figs. 1 
and 2, the shuttle is provided with an inclined transverse hole c 

in which is arranged a conical tube or sleeve a preferably made of 
china clay ; in the middle of this hole c there is another vertical 
hole at right angles thereto and also provided with a tube or 
sleeve 6 of china clay, the upper end of which is flush with the 
transverse tube a, the said tubesor sleeves having a smooth inner 
surface. The end of the yarn wound on the 1 after being rolled 
with the fingers into a small ball is placed in the inner opening 
of the vertical hole 6. It will then be sufficient to slightly blow 
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air into the transverse hole c and through the side hole in the 
transverse sleeve a, as indicated by the arrows to force the small 
ball, that is to say, the end of the yarn easily through the sleeve a 
out of the shuttle. In the arrangement shown in Figs. 3 and 4 
the conical hole in the shuttle is made in two parts d and e¢, sepa- 
rated by a vertical hole b. The inner end of the part e is tapered 
or contracted and is in line with the geometrical axis of the part 
or sleeve d. Moreover the bore e d is not inclined, but is arranged 
at right angles to the shuttle. The action is the same as with tlie 
preceding arrangement. (Accepted July 21, 1897.) 


MISCELLANEOUS. 


3027. F. Beeby, London. Pressure Gauges and 
like Instruments, [4 Fiys.] February 10, 1896.—The object 
of this invention as respects pressure gauges is to show simul- 
taneously the pressure at the moment of observation and the 
maximum pressure since the instrument was last set. As respects 
vacuum gauges and the like, the object is to give analogous simul- 
taneousindications. In a pressure gauge, according to this inven- 
tion, steam acts upon two independent gauge mechanisms, each of 
which may consist of a piston working against a spring. Each 
piston, by means of teeth on an intermediate segment, gears with 
a separate pinion, each pinion operates an index finger, and both 
fingers move over the same dial. One index finger may be moved 
from right to left, and the other from left to right, the dial being 
graduated accordingly. A pawl takes into the teeth of one of the 
pinions, and prevents the return of one of the index fingers. When 
steam acts upon the gauge, both pistons will be moved, each index 
finger will travel, and each will indicate the same pressure. When 
the pressure falls, one index finger will indicate the true pressure, 
but the othér index finger will continue to indicate the maximum 
pressure, its return being prevented by the click or pawl. In order 
that the instrument may not be tampered with by admitting the 
steam to act upon the normal gauge alone, and not upon the maxi- 
mum gauge, the steam is caused to pass through a three-way cock 
or valve, so arranged that the steam can be shut off altogether, 
or made to act upon the maximum gauge alone, or upon both 
gauges, but cannot be made to act upon the normal gauge only. 
a, a are cylindrical chambers, in which are fitted steam-tight 
pistons b, 61, The chambers are surrounded with an outer metal 





casing c. Steam entering through the pipe d passes, when the 
plug e¢ is in the position shown in Fig. 4, P 2 tr the passages f, fl 
into the chambers a, al, and into the space left between the 
chambers and the outer casing c. The steam raises both 
pistons b, bl against the action of the springs y, g}, thereby 
rotating the index fingers h, h! by means of the connecting-rods 
and quadrants and the pinions i, 7!. On the same axis with the 
pinion 71 is a ratchet k, into the teeth of which takes a pawl /, 
thereby allowing the index finger A! to turn in one direction only. 
When the valve e is in the position shown in Fig. 3, steam passes 
into one chamber a! only.and into one-half only of the space left 
between the chambers and the outer casing c, a partition m pre- 
venting the steam from filling the remaining space. Stops are 80 
placed on the valve-casing that the valve can never be moved to 
such a position that steam can act upon the piston b without at 
the same time acting upon the piston bl. The index finger /1 of 
the maximum gauge is from time to time set to zero by the in- 
spector or person whose duty it is to do so; a reliable and effec- 
tive check is thus obtained upon the pressure to which a boiler 
has been subjected. A ding to a modification, in order to use 
existing gauges, the dial of the maximum auge is separated 
from that of the normal gauge ; the above Seecribed three-way 
cock or valve prevents the normal gauge being used by itself. 
(Sealed March, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tur Svurz Canau.—The transit revenue collected by the 
Suez Canal Company in July was 228,400/., as compared 
with 236,000/. in July, 1896. The number of ships which 
passed through the canal in July was 225, as_ compar 
with 246 in July, 1896. The aggregate transit revenue 
collected in the first seven months of this year was 
1,715,1337, as compared with 1,946,9362. in the corres- 
ponding period of 1896. The number of vessels which 

through the canal in the first seven months of this 
year was 1783, as compared with 2131 in the corresponding 
period of 1896. 
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THE STOCKHOLM EXHIBITION. 
No. IT. 


Foremost in another class of Swedish works con- 
nected with the metallurgical industry stands the 
Sandviken Company, whose pavilion lies close to 
that of Stora Kopparberg. Compared with the latter, 
the Sandviken steel works are quite a modern con- 
cern, everything being held within a smaller com- 
pass, but that this company has worked its way to 
the very front is admitted on all sides. The founder 
of the Sandviken Works was Mr. G. F. Gérausen, 
of Gefle, who after protracted experiments and 
much labour in the year 1858, succeeded in pro- 
ducing steel direct from pig iron. Finding that 
there was an increasing demand for the steel, 
and that his old works were altogether inade- 
quate, he secured the present Sandviken site, and 
in the year 1862 a limited company was started 
under another name, for the purpose of making, 
besides tool steel, steel railway tyres, which were 
then only made by an English firm and Krupp at 
Essen. The new plant comprised a 15-ton steam 
hammer. Water power was installed at these 
works, but was soon found insufficient, and steam 
was then resorted to. The tyres were cast with 
a comparatively large diameter and broader than 
the finished tyre should be. The tyre ingot was 
afterwards placed within an outside cold ring with a 
tightly-fitting plug inside, which prevented it from 
changing its shape. The superfluous width was then 
hammered down, and it was considered that the 
ingot, being unable to move either inwards or out- 
wards, became consolidated and thoroughly sound. 
This work obviously required a heavy hammer, and 
it was only some years afterwards that the hammer- 
ing on a beak anvil was introduced, when a 5-ton 
hammer was found to be sufficient. The old hammer 
has since been principally used for shafts and other 
heavy forgings. Gun forging was also taken in 
hand in the early days of the company, but again 
abandoned on account of the growing demand for 
tyres. The failure of a Stockholm bank necessitated 
the reconstruction of the company, and the present 
company, the ‘* Sandviken’s Iernverks Aktiebolog,” 
dates from 1868, since which time it has constantly 
prospered. Extensions soon became necessary ; a 
second blast-furnace was added, and in 1875 new 
Bessemer works were erected, comprising an Eng- 
lish blast-engine of 450 horse-power. 

As the tyre manufacture gradually became unre- 
munerative, the Sandviken Company turned their 
attention to other outlets for their high quality char- 
coal steel; and in 1880 a new rolling mill was erected 
for the manufacture of strips for large welded tubes, 
neither English nor German steel at the time weld- 
ing sufficiently well. This was a profitable trade for 
several years, but England and Germany gradually 
got into the way of making suitable steel. Increased 
attention was then given to shafts and forgings, and 
several new steam hammers had to be erected. 
Another product, in which there was a good trade for 
several years, was wire rods, and then the company 
itself began to draw wire, first round and sub- 
sequently flat wire for umbrella ribs, clock springs, 
corset steel, &c. In 1884 a cold-rolling mill for 
rolled hoops was added. This branch has since 
much . extended, and the Sandviken Company is 
now capable of cold-rolling hoops up to 13 in. wide. 
The extension of this trade made an enlargement 
of the hot-rolling mills for manufacture of raw 
material necessary, and in 1893 a new rolling-mill, 
covering an area of 60,000 square feet, was 
added. This shop comprised, to commence with, 
three rolling mills, the respective maximum 
breadth of the hoops produced being 18 in., 6 in., 
and 2 in. 

In addition to the strips for lap-welded tubes, the 
company later on took up the making of solid blooms 
for the one English firm which at that time made 
weldless bicycle tubes from this raw material. The 
increased trade, however, called for increased facili- 
ties in making, and the Sandviken Company was 
asked whether they could not devise a method for 
manufacturing hollow blooms. This was not an easy 
problem, but it was ultimately successfully solved, 
and special plant of considerable capacity was laid 
down for this new manufacture, which has become 
one of considerable importance. The manufacture 
. = a oe a to those intended 

or cycle tubing, they being m i 
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The Sandviken works comprise at present three 
blast-furnaces, Bessemer works (open-hearth works 
are in course of erection), 13 steam hammers, 10 








rolling mills, wire-drawing mill, cold-rolling mills, 
saw-making plant, spring works, &c. There are 
28 boilers and 35 steam engines, with an aggregate 
capacity of about 4100 horse-power, in addition to 
which there are seven turbines of about 700 horse- 
power. The consumption of charcoal amounts to 
some 25,000 tons annually, and the annual pro- 
duction of steel is about 20,000 tons, nearly all 
more or less finished material of high quality. 

Over 1800 hands are employed. A large number 
of the workpeople and their families, over 3700 
persons, live in the company’s houses without 
paying any rent. The company has built a church 
and pays its own clergyman, and has its own 
doctor, its own apothecary, and its own hospital, 
all medical aid to the workmen being free. The 
company has built four schools and pays 13 teachers 
—assisted by a State subsidy—and over 800 children 
have free education, the men paying no school rates 
whatever. The company has also built water works, 
a bath-house—where 150 men in the hour can get a 
Turkish bath ; there is a benevolent society and an 
old-age pension fund &c. And with all that the 
company’s capital is nominally only 1,500,000 kr., 
or about 83,0001. 

The Sandviken pavilion at the Stockholm Exhi- 
bition is a handsome structure in villa style; but 
a portal, representing a steam hammer, forms a 
connecting link between the exterior and the 
interior, which simply teems with steel in various 
stages of completion. Of particular interest are 
some railway tyres and axles, which in a striking 
manner demonstrate the excellency of the Sand- 
viken steel ; there is an axle, with wheels, which 
has been used for 21 years by the Bergslagernas 
Railway, having a total of 458,860 miles to 
its credit; there are locomotive tyres from the 
State railways, which have covered 257,109 miles 
in 10 years, and carriage tyres from the Gefle- 
Dala Railway, which have been used for 25 
years, and covered 141,516 miles without being 
turned, &c. There is also an axle from the 
Bergslagernas Railway, which, after having run 
445,380 miles, has been officially tested in Stock- 
holm, and stood 393 bendings to 10 in. distance 
from the neutral axis before cracking, and which 
still showed a very fine grain.» Another fine 
exhibit is a propeller shaft, 484 ft. long, 12} in. in 
diameter, and weighing 8? tons. What, however, 
predominates in the Sandviken pavilion, lending 
itself to a most characteristic decoration, are the 
cold-drawn hoops, &c., of which there are some 
wonderfully fine specimens, and a great variety. 
There is, for instance, an 8-in. wide band, No. 
26 gauge, running all round the walls and the 
ceiling, the total length being 2354 ft., and the 
weight 1146 lb. As a contrast is shown a light 
hoop 4317 ft. long, 22 in. wide, No. 49 gauge, and 
weighing only 43lb. There are even thinner bands 
shown, below No. 50 gauge. The saw-shop is well 
represented by a monster band saw—12 in. wide, 
No. 2 gauge thick, 220 ft. long, and weighing 
677 1b. 

The exhibits from this department of the works 
also comprise rim steel for cycles, bands for 
clock and other springs, &c., spokes, extra fine 
steel for small tools, &c. There are also several 
specimens of heavy rolled goods; for instance, 
a strip 21 in. wide, No. 6 gauge, rolled with 
perfectly true square edges. Also of hot rolled 
steel there is a fine display, comprising an 8-in. 
wide No. 8 gauge band, 298 ft. long, and weigh- 
ing 1241 lb. This band, which was rolled in 
one heat from a bloom 4% in. thick and 11 ft. 
long, is no doubt the heaviest and largest ever 
rolled in Europe or America. There is also a large 
collection of hollow blooms for bicycle and other 
tubes, comprising diameters from 8 in. to ? in. 
There is also a wide scope in gauges ; and as to 
length, certain sizes can be delivered up to 22 ft. 
long. On the stand in the centre are shown a 
variety of smaller exhibits, as well as specimens of 
ore and steel, and the whole is most appropriately, 
and at the same time quite artistically, arranged. 

Finspong is another giant among Swedish steel 
works, and its pavilion, too, not far from that of 
Sandviken, bears in its exterior signs of its speciali- 
ties, two immense projectiles towering like turrets 
over the building. The correct style of the Fin- 
spong Company is ‘‘ Aktiebalaget-Finspongs Stycke- 
bruk,” which was formed in 1884 with a capital of 
4,000,000 kr. (about 220,000/.), to which company 
also belong the Latorpsbruk, the Stensbruk, the 
Grafversfors stone quarries, and various iron 
mines. It has, however, been connected with the 


iron industry for over 300 years; more than 200 
years ago Finspong passed into the possession of 
M. Louis de Geer, a Dutch nobleman naturalised in 
Sweden, who was the first to start gunmaking in 
that country. Finspong has two blast-furnaces, 
and in former days the cannon were cast direct 
from the blast-furnaces. The pig iron now made 
at Finspong is principally gun and cylinder pig 
iron, other kinds being manufactured at Stens- 
bruk. The large foundry, originally built for 
the casting of cannon from pig iron, is now 
mostly used for armour for protected turrets, 
large flywheels, rollers for plate iron, &c.; in a 
smaller foundry are made projectiles, wheels for 
railway carriages, &c. There isa rolling mill for 
bar iron, finer iron, &c., and a rolling mill for thin 

lates, the annual output being about 1000 tons. 

he nail factory comprises 32 machines, the annual 
production being about 1200 tons, and the horseshoe 
nail factory produces about 300 tons a year, &c. 
The engineering shops are now mostly used for 
the manufacture of guns, and are fitted with the 
most — special machine tools, the upper 
storey being principally fitted with tools for the 
manufacture of projectiles. Finspong has sold guns 
to a good many foreign countries, prominent among 
which is Russia. During the last few years Fins- 
pong has manufactured a quantity of entirely 
modern ordnance, such as rapid-firing guns for 
fortifications and field service, as well as rapid- 
firing guns of smaller calibre, such as 47, 57, and 
65 millimetres. 

Nearly all the rapid-firing guns made at Fins- 
pong are fitted with Thronsen’s patent breech 
mechanism, which for the smaller calibres con- 
sists of a wedge mechanism, and for the larger 
of a combination of wedge and screw. The Fins- 
pong rapid - firing guns have, during the last 
year or two, come out remarkably well at several 
severe competitive tests. Finspong has also built 
several armoured turrets, both of the Société Nor- 
denfelt construction and of its own, which allows 
of an adjustment by lowering and lifting the turret, 
The Finspong projectiles are famous for their excel- 
lent qualities ; at a trial at Creusot all the Finspong 
projectiles (16-centimetre calibre) penetrated with 
their points. 

The Latorpsbruk is connected with Finspong 
by means of a private railway five miles long ; 
at Latorp there have been iron works for 300 
years or more. There is now a commodious 
works, with rolling mill, of which part is 
specially adapted for Martin ingots. When the 
blooms have passed through the rough-rolling mill 
at Latorp, they are sent on to the Finspong rolling 
mill, the production of blooms being some 6000 
to 8000 tons per annum. The Martin works can 
handle a charge of 25 tons ; the production com- 
prises open-hearth ingots (annual production about 
6000 tons) and steel castings (annual production 
about 600 tons). The foundry belonging to the 
Martin works has this year been extended by a 
large building. The production here comprises guns, 
projectiles, parts for armoured turrets, gun-car- 
riages, railway material, &. The largest casting 
hitherto made at Latorp was the frame for an 
hydraulic riveter, weighing 164 tons, but cast- 
ings of pieces up to 200 tons are about to be 
made. In a separate shop are manufactured axes 
of superior quality, tools for working stone, tool 
steel, &c. As a proof of the exceptional quality 
of the axes may be mentioned that they will cut 
through a bar of iron, 8 millimetres square without 
damaging the edge. A new building containing a 
10-ton steam hammer is in course of erection. At 
Stensbruk there are two blast-furnaces, which 
receive the ore from the company’s own mines ; the 
annual production of pig iron is about 10,000 tons. 
The Finspong quarries and forests are important, 
the latter covering an area of some 42,500 hectares. 
In addition to the annual pruduction of some 
100,000 pieces of timber, the manufacture of char- 
coal is very material. 

The Finspong pavilion contains a most interest- 
ing collection of guns, projectiles, armour, sam- 
ples of steel and iron ore, manufactured steel, &. 
Among the guns may be mentioned a 12-centi- 
metre rapid-firing gun. The breechloading mecha- 
nism consists of a screw, cut on two sides, and so 
arranged that when unscrewed from its position at 
firing, it can be pushed to one side into a groove in 
the gun without first having been drawn back- 
wards. The screw is in the rear prolonged into a 








neck, which is geeeped bya bracket, which isattached 
so as toallow of its being turned. The bracket andthe 
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screw are worked by means of a lever attached to 
the rear part of the neck of the screw. The gun 
consists of a barrel and an outside jacket, both of 
Martin cast steel. The calibre is 117 millimetres ; 
length of gun, 45 calibres ; length of barrel 43.3 
calibres ; weight of gun with mechanism 2600 kilo- 
grammes (about 5700 lb.); complete weight of gun 
and carriage, 6700 kilogrammes (about 14,700 Ib.); 
rapidity of firing, 10 shots per minute ; weight of 
projectile, 44 lb.; initial velocity, 783 metres ; 
pressure 2380 atmospheres. There is also an 8- 
centimetre field gun (Swedish artillery model), 
where the breechloading mechanism is the French 
screw. The carriage, which has wheels, has sides 
made of plate steel. The elevation screw is 
double, the one inside the other. The calibre 
is 84 millimetres; length of gun, 28 calibres ; 
length of barrel, 25.3 calibres ; weight of gun and 
mechanism, 456 kilogrammes(about 10001b.); weight 
of gun with carriage, 1022 kilogrammes (about 
2250 lb.); weight of projectile, 6.7 kilogrammes 
(about 15 lb.); initial velocity, 470 metres; pres- 
sure, 1800 atmospheres. Another exhibit is a 7.5- 
centimetre rapid-firing field gun, the breechloading 
mechanism same as the 12-centimetre gun. The 
calibre is 75 millimetres ; length of gun, 32 calibres ; 
length of barrel, 30.2 calibres ; weight of gun and 
mechanism, 417 kilogrammes (about 920 lb.); weight 
of gun and carriage, 980 kilogrammes(about21501b. ); 
rapidity of firing 10 shots to 70 or 30 seconds re- 
spectively, with or without aiming ; weight of pro- 
jectile, 6 kilogrammes (about 13 1b.); initial velocity, 
507 metres ; pressure, 1915 atmospheres. Further, 
there is shown a 75-millimetre semi-automatic gun, 
the main feature of the breechloading mechanism 
being a vertical wedge, which is being worked up 
and down by means of an eccentric disc attached 
to the right side of the wedge. The calibre is 75 


millimetres : length of gun, 27.4 calibres ; length 
of barrel, 24.5 calibres ; weight of gun and me- 
chanism, 328 kilogrammes (about 720 lb.); weight of 
gun and carriage, 855 kilogrammes (about 1880 Ib.); 
weight of projectile, 4.7 kilograms (rather more 
than 10 lb.); initial velocity, 500 metres; pressure, 
1800 atmospheres. Of rapid-firing guns there are 
shown three 57-millimetre, like the previous ones 
with barrel and jacket of cast Martin steel. The 
breechloading mechanisms are somewhat like the 
previous one mentioned, only more automatic, 
some of the details varying in the three exhibits. 
The rapidity of firing is respectively 10 shots per 
15, 18, and 17 seconds. The weight of the pro- 
jectile is in them all 2.72 kilogrammes (or about 
6 lb.) ; pressure, 2165, 2165, and 2100 atmospheres ; 
complete weights of gun and carriage, respectively, 
about 1680 lb., 1780 Ib., and 700 lb. One of the 
two 47-millimetre rapid-firing guns brings the 
rapidity of firing up to 10 shots per 12 seconds. 

he collection of projectiles is most comprehen- 
sive, varying in weight from 700 lb. down to 3 lb. 
There are also shown a number of projectiles which 
have been fired against armour, and demonstrated 
their wonderful penetrating and resisting qualities. 
Among the specimens of plates shown there are 
37-millimetre cast and rolled nickel-steel plates, 
the power of resistance of which has been proved 
to be respectively equal to a 58 and a 64 milli- 
metre plate of hammerediron. There are also shown 
some 6-millimetre rifle plates of nickel steel. Against 
these two plates, the dimensions of which are 
500 by 500 by 6 millimetres, have been fired 10 
shots, each with a 6.5-millimetre Mauser rifle at a 
distance of about 83 ft. The plates are entirely 
free from cracks, and the marks of the hits are but 








slight, whilst a 13-millimetre hammered-iron plate, 
fired at from the same distance with the same rifle 





was penetrated, the bullet having, in addition, 
made a considerable impression upon an iron 
plate standing behind the former. The Finspong 
exhibits further comprise a most representative 
collection of iron castings, such as railway 
wheels with axles, rolls for mills, cog wheels, 
&e., of Martin ingots and Martin castings 
(propellers, railway wheels with axles, parts 
for locomotives and marine engines, &c.), ham- 
mered Martin and manufactured steel in great 
variety, such as axes, horse-shoes, drills, plough- 
shares, various axles, &c. There are further 
shown samples of ore from several mines, pig 
iron of various kinds, rolled -iron specimens, 
showing grain and elasticity, &c. 

The last of the four separate buildings erected by 
leading firms belonging to the Swedish steel in- 
dustry, and calling for detailed description, is that 
which contains the exhibits of the Bofors Com- 
pany (Aktiebalaget Bofors-Gullspong). Its capital 
is 5,000,000 kr. (about 275,000/.), and it also owns 
the Bjérnsborg Bank ; this, too, is an old concern, 
having been engaged in the iron industry for some 
two or three hundred years. The company was 
also for a short period the property of Mr. Alfred 
Nobel, who brought his well-known energy to 
bear upon its working and development. The 
pavilion of the company at the Stockholm Exhibi- 
tion is characterised by some large ram-like projec- 
tions, which sufficiently indicate some of the firm's 
specialities. Noticeable among the exhibits are 
several guns of important dimensions, such as 4 
15-centimetre gun, about 18 ft. long, which type 
has been accepted by the Swedish Navy, as have 
also a 12-centimetre rapid-firing gun, 4 couple 
of 7.5-centimetre rapid-firing guns, such as have 
been ordered by several foreign Governments, and 
a 5-centimetres rapid-firing gun, Like Finspong, 





H 
bd 











OBC ta 


ie 
bd 











ae 


Sept. 17, 1897.] 


ENGINEERING. 


345 

















THE STEAM YACHT “ANNETT.” 
CONSTRUCTED BY MESSRS. DAVID J. DUNLOP AND CO., ENGINEERS, PORT GLASGOW. 


(For Description, see Page 350.) 



















































































SOOO 
- i ie Al 
















































































































































































Fig.5. 


















































\ 
i SEER 
S 
FRAME - 
- Nell ~ 
. NSIT" 
N° 18 FX 
9972.6 





INS 2 6 O U 2 3 , as 
. ae oy ae ee 
| 
_|—___—_ 
= 6.0 1 : 
—— | i\ \ 
ces, Eee H 
| | Bore , 
| ag as SS | 
| 4 | OY \II/! 
/ | } Zn 
a ‘| \ CRE 
| = = r a 
/ x é 4 





SEC AT FRAME N°IS 
LOOKING AFT. 






























































ee sare = 








Sa.cst 
—— 
s 


a ECTION AT FRAME N° 22 


LOOKING AFT. 








346 





ENGINEERING. 


[Sepr. 17, 1897. 








Bofors is also showing a large collection of pro- 
jectiles and various sizes of armour in nickel 
steel, which have been successfully penetrated. 
Although Bofors shows no guns above 15 centi- 
metres calibre, the company does not mean to 
confine itself to that size, preparations being in 
full swing for the manufacture of guns up to 25 
centimetres in ‘diameter. 
ality is the production of steel castings of heavy 
of these several are shown. 
There is, for instance, a large cog ring, over 
11 ft. in diameter, weighing about 5 tons; it is 
1 ft. broad, and has double helical cogs. Another 
large piece, of still heavier weight, is a propeller, 
about 17 ft. in diameter, and weighing 6 tons ; still 
larger castings have, however, been supplied to the 
Imperial Russian yacht the Standart, built in 
Copenhagen, and to the Swedish warship Thule, 
weighing each about 9 tons, and which, in models, 
are shown as forming part of the front of the 
building. Some heavy cast-steel anchors are also 
shown. Like most other Swedish steel works, 
Bofors is also showing a large and varied collection 
of tools, implements, axles of different kinds, 
cranks in different designs and dimensions, steel 
plate, drawn and rolled wire, wire ropes, galvanised 
or otherwise, and in numerous thicknesses, &c. 


dimensions, 
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Another Bofors speci- 








MEETING OF 


motors, in their power equipment, and of 10 others, 
with from 100 to 500 horse-power capacity in 
electric motors, that there existed positive advan- 
tages in electrical power equipment over old 
methods in the following points, viz: 

1. Annual expense for fuel. 

2. Annual expense for attendance. 

3. Annual expense for repairs. 

4, Frequency and duration of breakdowns, and 
extent of the whole plant which is likely to be 
affected by a failure of any part. 

5. Convenience, as it affects the extent of floor 
space occupied by machinery. 

6. Convenience, as it affects the handling of 
product at the machines and to or from the 
machines, and the amount of product put through 
the machines. 

7. Safety. 

8. Cleanliness. 

Written discussions by Professor Benjamin, 
and by Mr. L. 8. Randolph, were read by the 
secretary. Mr. George J. Rockwood then spoke 
as an advocate of the belt theory. One of 
the important companies, cited in Professor Jack- 
son’s paper as having given over to electric trans- 
mission, had been very ill-advised in doing so. An 
English wire company in England he knew of had 
gone into the hands of a receiver as a result of the 
change from the belt to the electric system. 
Another company in France was in a similar condi- 
tion, and at the time of his visit two in every ten 
dynamos were being repaired. ‘‘ Electricity has 
its advantages, but they are not thoroughly appli- 
cable to all shops, least of all to all machine shops,” 
he concluded. 


(Continued from page 248.) 
ELECTRICITY IN WoRKSHOPS. 

On Thursday morning, May 27, the interesting 
question of electricity versus shafting for the trans- 
mission of power in machine shops and factories 
was brought up for discussion by the two papers 
of Professor Charles H. Benjamin, of the Case 
School of Applied Science, of Cleveland, Ohio, 
and Professor D. C. Jackson, of the University of 
Wisconsin, at Madison. Professor Benjamin’s 
paper we publish in extenso on page 366. 

Mr. J. B. Blood, in discussing the paper, said : 
‘* Electrical operation obtains its benefit at the ex- 
pense of a greater first cost. In almost every case 


Mr. George R. Stetson was of the opinion that 
in large establishments, covering large areas, the 
electric system was the better ; but in the case of 
manufacturers with small establishments, where 
the power must be divided into small units, the belt 
system, he thought, would be the more economical. 
The paper of Mr. Francis Schumann, President 
of the Tacony Iron and Steel Company of Phila- 
delphia, on ‘*‘ Volumnar Contraction of Castings in 
Cooling,” we print elsewhere in full. 


Tue Laws or CyLINDER CONDENSATION. 


Mr. A. L. Rice, in his paper on ‘‘ The Laws of 
you have three transmissions instead of one. "With | Cylinder Condensation,” found that it could be ex- 


the ordinary shafting you simply have a loss in the 
shafting, whereas if you use electricity you transmit 
your power from mechanical energy to electrical 
energy—and then to mechanical energy again.” 

Mr. Robinson had found the electrical transmis- 
sion of energy in actual practice advantageous. 

Mr. H. H. Suplee laid stress upon a point made 
by the previous speaker, that the system of electric 
transmission could be enlarged to suit the growing 
establishment. 

Mr. J. M. Smith was of the opinion that unless 
due caution were exercised, it was easy to overload 
the generator 100 per cent. or more under certain 
conditions, with a great loss from an economical 
He deemed very large generating 
units a mistake. 

A discussion followed as to the rate at which it 
was advisable to run the Corliss engine ; among 
those taking part were Mr. Kent, Mr. Jesse M. 
Smith, Mr. John Fritz (‘‘The speed depends a 
good deal on what it is applied to, and on the cir- 
cumstances surrounding it”), Mr. Albert A. Cary, 
Mr. Francis Schumann, and Mr. A. F. Bardwell 
(who cited cases of 80 cr 100 up to 160 revolutions 


standpoint. 


a minute). 


me: W. B. 


to run economically. 
power actually cheaper and more effective. 

Mr. Oberlin Smith spoke enthusiastically in 
favour of the electric system. ‘‘ It is true, probably, 
that the first cost is greater, but it is not nearly as 
great as it was a short time ago... . 
able motors can usually be built cheaply, if they 
are built on a large scale. 
ably be more cheap as the demand increases.” 
far greater convenience outweighs all other con- 
siderations ; the expense of running is certainly 
not a great percentage of the whole machine-shop 
expenses. ‘‘ We do not want any more belt-driven 
generators,” declared Mr. Smith. 

Professor Jackson maintained in his paper on 
‘* Electrical Power Equipment for General Factory 
Purposes,” as a result of his analysis of the costs 
and efficiency of electrical power, in 10 typical plants, 
each operating over 500 horse-power in electric 


Smith Whaley cited his own ex- 
perience in regard to a cotton mill which he wanted 
He had found the electric 


The supply will inevit- 


pressed by a formula of the form : 
y=c4(r-1) 


d f,(N) 
d = diameter ; r = ratioof expansions ; N ="number of 
revolutions; C = constant; f= length of stroke to 
cut-off, 
and remarked as follows : 
‘*TIn getting a formula for condensation as a per- 
centage of total steam the dimensions of the cy- 
linder must be considered, for the area per pound 
of steam at cut-off has an influence on the con- 
densation measured in this way. The area per 
pound of steam will be determined by the diameter 
of the cylinder and the length of stroke up to cut- 
off, this latter depending, in turn, upon the ratio 
of expansion, will be included in the variation whose 
equation has already been determined ; the area 
per pound of steam will be inversely as the dia- 
meter of the cylinder, so that the diameter should 
enter as a factor into the denominator of the ex- 
pression for condensation.” 
This formula derives its meaning from a large 
number of tests and curves given in the paper. The 
author concludes by saying : ‘‘ It isremarkable that 
so simple a formula should cover accurately as wide a 
range of variation as that in the tests considered. 
From a consideration of the terms it appears that 
the diameter of the cylinder—which controls the 
area per pound of steam-—is the most important 
factor, ratio of expansion next, and speed last ; so 
that to reduce the loss, use a large diameter, a 
small ratio of expansion, and high speed. This 
agrees with the methods in actual use for reducing 
condensation waste.” 
In the discussion that followed this paper Mr. 
Rockwood pointed out that the formula to which 
Mr. Rice refers could only apply to single-cylinder 
engines. It was a question whether the formula 
included all that Mr. Rice claimed it did; and 
whether it took into account the variable clearance 
area exposed to the incoming steam at every stroke. 


Tests or THREE SULZER ENGINEs. 
Mr. Hamilton A. Hill, of Boston, in a paper 
entitled ‘‘ Tests of Three Sulzer Engines,” read by 


horizontal triple-expansion steam engine of 2000 to 
2500 indicated horse-power, built by Messrs. Sulzer 
Brothers, Winterthur, Switzerland. 

It is built as a four-cylinder engine, the low- 
pressure cylinder being divided in two, owing to its 
size. There are on each side of the flywheel two 
cylinders, arranged in tandem. The high-pressure 
and one of the low-pressure cylinders are acting on 
the left-hand crank, while the intermediate and 
second low-pressure cylinder are opposite. The 
cranks are coupled under 90 deg. Two air pumps 
are provided, corresponding to the two low-pressure 
cylinders. 

The principal data are : 


Diameter of high-pressure cy- 


linder ... te Sco ... 80.0 in. ( 760 mm.) 
Diameter of intermediate cy- 

linder ... ie a --. 44.6 ,, (1130 ,, ) 
Diameter of each low-pressure 

cylinder ais Bo ris AEG 5 NADLO ,; ) 
Diameter of piston-rods 7.9 5, (200 ,, ) 
Stroke of all pistons ... .. 6.6 ft. (2000 ,, ) 
Revolutions per minute oss 56 
Diameter of each air-pump ... 22.0 in. ( 560 ,, ) 
Stroke of each air-pump ....._.23.62,, ( 600 ,, ) 
Diameter of flywheel ... ... 29.2 ft. (8880 ,, ) 
Number of grooves for 2-in. 

hemp ropes ... sé xs 36 


He then gave as the principal result the following 
Table : 





Number of test oe | I | a. |. 30. IV. 


Date ¥ .. oa =~ Aug. 10 | Aug. 10 | Aug. 17 |Aug. 17 
Duration .. _ -. min.| 306 522 272 | «(327 
Number of diagrams taken ..; 8x20, 8x23) 8x20 > 8x23 
Steam pressure at the entrance| 

of first cylinder .. Ib.) 153 155 | 156.4 | 157.2 


Vacuum on right side of en-| | 


gine, heightof mercury in.| 27; 275 | 20h 274 
Vacuum on left side, height| | 

ofmercury .. .. mm) Qf, | 27} 27.2 27 
Revolutions per minute ..| 56.23 | 56.28 | 56.18 56.18 
Indicated horse-power ..| 1,807 | 1,860 | 1,875 1,818 
Feed-water consumption per| | | 

hour Ib.| 21,710 | 21,148 | 21,315 | 20,731 

| 


Water condensed in main| 
steam pipe per hour Ib.| 172.8 | 90.4 
Steam consumption of engine 
(all jackets included) Ib.} 21,538 | 21,058 | 21,2386 20,652 
Steam consumption per indi- 
cated horse - power __per| | 
hour i Ib.| 11.373 | 11.2380 | 11.330 11.177 
Average es oe 11.302 x 
Number of boilers at_ work 8 a ii i 7 
Total heating surface at: | ue. 
work .. + .. 8g. ft.| 6028 5274 5274 5274 
English coal burnt per i 


79.4 79.4 


2496 2489 2385 2154 
English coal burnt per indi-| 
cated horse - power __ per| 
hour oe os 1b. | 





1.816 | 1388 | 1.272 | 1.187 
Average ; ap | 1.274 

Water evaporated per square} | 

foot of heating surface per) 


hour... if .. |b.| 3.6 4.0 4.07 3.92 
Water evaporated by 11b. of | < 
coal... -- Ib} 878 8.49 8.97 9 62 
ad 8.965 


Average 





In the discussion that followed, Mr. Suplee said 
that he had visited the establishment of the 
Messrs. Sulzer, and ‘ could not help admiring the 
beautiful workmanship put upon their products.” 
Many of their tools, he understood, came from 
America, and a large proportion of these from 
the city of Hartford. 


PropUCcTION AND SALE PRICES. 

The secretary read the paper of Mr. Harry M. 
Lane, President of the Lane and Bodley Company, 
Cincinnati, Ohio, on ‘‘The Method of Accounting 
to Determine Shop Cost and Minimum Selling 
Price.” This paper brought out the longest dis- 
cussion of the session. There was scarcely a con- 
structor present who could not recall instances of 
loss at the end of years, when each individual piece 
of work had left the shop with a book-keeper’s profit. 
The proper charge to be made for costly tools in- 
frequently used, for capital locked up in raw and 
half-finished material, and the general question as 
to whether one should charge what the market will 
bear, and lessen production-expense by improved 
machinery, were among the subjects considered. 


Ratine Execrric-Power Pants. 

The last paper read at this session was that of 
Professor William 8. Aldrich, of the University of 
West Virginia, at Morgantown, on ‘‘ Rating Elec- 
tric-Power Plants upon the Heat-Unit Standard. 

‘‘The progress of power-plant engineering, said 
Professor Aldrich, ‘‘ has reached such a stage of 
development that electric-power plants should be 
contracted for on a somewhat similar basis of gua- 
ranteed performance as that now in vogue for 
pumping plants. There should be guaranteed a 
definite output, in the case of the electric plant, 








the secretary, presented the following data of a 





to be measured at the switchboard and expressed 
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in kilowatts, per 1,000,000 British Thermal Units, 
supplied to the steam used in the whole plant.” 
Professor Aldrich thereupon proceeded to a com- 

act statement of the many advantages to be de- 
rived from the adoption of a standard founded upon 
the heat-unit basis, and thence to a discussion of 
the various aspects and bearings of the question of 
the heat-unit standard as applied to electric-power 
plants as follows : ; : 

1. The heat unit as a basis for rating steam-power 

lants. 
, 2, The heat unit required for such a standard. 

3. Present use of the heat unit in steam-pumping 

lants. 

4. Present way of stating performance of electric 

lants. 

5. The load factor in power-plant ratings. 

6. Proposed use of heat units in electric plants. 

7. Determination of the heat supplied to the 
steam. 

8. Performance of the boiler not in evidence. 

9. Determination of work done by electric gene- 
rators. 

The secretary read a discussion of the paper by 
Mr. Charles T. Porter. Mr. Kent said : 

‘“Tf you are going to guarantee a whole plant it 
certainly should include the boiler. I do not like 
Professor Aldrich’s definition of the heat unit. The 
thermal unit is not the mechanical equivalent of 
heat. He quoted what Professor Aldrich says : 
‘The British thermal unit now used, or the me- 
chanical equivalent of the heat required to raise the 
temperature of 1 lb. of water 1 deg. from 62 deg. 
to 63 deg. Fahr., is that of Professor Rowland’s 
determination of 778 foot-pounds.’ The heat unit 
is one absolute standard, and it was not determined 
by Professor Rowland. It is the heat required to 
raise 1 lb. of water 1 deg. Fahr.” With the discus- 
sion of this paper closed the session of the morning. 
The afternoon was given up to shop visiting, the 
parties made up the day before interchanging, and 
each visiting the establishment visited by the other 
on the preceding day. 


Tue Rise or THE BIcycie. 


At the evening session, held in Unity Hall, Dr. 
Leonard Waldo delivered a semi-popular lecture on 
“The Rise of the Bicycle.” The history of the 
bicycle, said the speaker, had been the story of 
man’s long longing to mobolise himself. The first 
premonitions of this desire were in the fairy tales, 
those ‘‘ ubiquitous violations of the first principles 
of biology, and of the conservation of energy,” 
that were the pious delights of our Eastern ancestry. 
Yet not until the present century was there given 
to Gavin Dalzell, of Lanarkshire, or to Kirkpatrick 
McMillan, of Dumfries, or to some other one of a 
host of claimants, the delight of 


“* Moving about in worlds not realised,” 


upon rear-driving ‘‘safety” tricycles, without 
“‘pit-patting”! Upon their day there followed 
the silent years of indirect preparation of the 
mathematical researches of Poinsot and Ponte- 
coulant on the rotation of bodies and the stability 
of Saturn’s rings ; of Peirce’s analyses of the laws 
of motion of the spinning top and the gyroscope ; 
of the building of observatories in which the heavy 
domes were mounted on cannon-ball bearings, that: 
their openings might be directed toward any desired 
portion of the heavens, that have finally resulted in 
that ‘splendid triumph of precision piece-making 
machinery ”—the modern bicycle. An appendix of 
lantern illustrations from excellent photographs de- 
picted the alterations that have taken place in the 
form of the vehicle from that of the earliest types, 
and the methods of the most modern practice in 
construction as adopted in the works of the Pope 
Manufacturing Company, figured and fully de- 
scribed in recent numbers of ENGINEERING. 
(To be continued.) 
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H yd raulic Machinery, with an Introduction to Hydraulics. 
By Rosert Gorpon Bratng, M.E., A.M. Inst. C.E. 
London: E. and F. Spon, Limited. 

Tuts latest addition to the list of Finsbury Tech- 

nical Manuals is likely to prove fully as useful and 

popular as its predecessors. One gratifying feature 

the volume lies in the free use of elementary 
differentiations and integrations, where needed to 
establish formule or principles in a simple and 

Concise manner. In no respect, however, is the 

k a mathematical treatise, attention being con- 














centrated on the many important practical applica- 
tions which the science of hydraulic engineering 
has to-day. In the older books on the subject 
written for engineers, the authors usually made 
strenuous efforts to avoid the use of the calculus, 
taking pages in endeavouring to establish by 
general reasoning formule which could be proved 
in half-a-dozen lines by the more orthodox method. 
In fact, it was to most people more difficult to 
follow such so-called simple proofs than to aequire 
the rudimentary knowledge of differentiation or in- 
tegration needed. As Professor Perry has pointed 
out, engineers are using the methods of the calculus 
in their every-day work without being aware of it, just 
like Moliére’s Bourgeois Gentilhomme, who had 
unwittingly talked prose all his life. With the 
present more general knowledge of mathematics 
and physics, such concessions to the weaker brethren 
as we have referred to above should be abandoned, 
or there is likely to be a strong protest from the 
less feeble division of humanity. 

The simplest division of the subject no doubt is 
that relating to pressure machinery, the theory of 
which is quite elementary in character, such difli- 
culties as exist in the matter being purely of a mecha- 
nical nature. Consequently the hydraulic press and 
its various applications are amongst the first applica- 
tions of hydraulics to be dealt with by Mr. Blaine. 
The construction of various tools is well shown by 
specially prepared engravings. Perhaps, unless 
cautioned, the author’s statement that the frictional 
losses in an hydraulic press are very small, may 
possibly mislead readers, as though quite correct as 
regards the pressure tools themselves, the total 
frictional loss in a system of hydraulic distribution 
may often be large ; as in the case of the plant at 
Toulon Dockyard, where the extraordinary diagrams 
from the hydraulic riveters formed a puzzle to 
engineers in general, until Professor Unwin suc- 
ceeded in accounting for their remarkable charac- 
teristics. In this case the work lost in fluid friction 
was much more than that usefully expended. 

The chapter referring to fluid friction is well 
written, and includes an account of Professor Rey- 
nold’s remarkable experiments on the critical 
velocity of a liquid flowing through a pipe. The 
usual formula for pipe discharges is, however, re- 
served to a later chapter, being preceded by a dis- 
cussion of the laws of flow through an orifice and an 
explanation of the signification of hydraulic gradient. 
The loss of head due to sudden enlargements in a 
supply pipe is then dealt with, the treatment being 
based on that given in Professor Merriman’s hy- 
draulics, but the author justly considers the present 
status of this problem far from satisfactory, the 
accepted formule leading to the result that the loss 
would be the same with two fluids of such different 
viscosities as tar and water. 

Bernouilli’s most important theorem is introduced 
at first in a somewhat unceremonious fashion, being 
dealt with in some 20 lines, after which its applica- 
tion to the jet pump is described, and following 
this comes a mathematical proof of the principle, 
and a discussion of the distribution of energy in 
a mass of water following a curved path. Methods 
of measurement are next taken up, the ordinary 
screw meters, measuring weirs and notches, and 
absolute and inferential meters of different types 
being described. The Venturi meter also comes in 
for mention, but owing probably to its comparative 
novelty has not been illustrated. Jet propulsion 
is next taken up, and the usual expression given 
for the value of the propulsive effect ebtained. 
This latter, though not of course new, deserves 
careful consideration from those sanguine in- 
ventors who have hoped to revolutionise our 
present methods of driving — by re- 
placing the screw with a jet. It is difficult for 
many people to realise that the hydrostatic pres- 
sure at the orifice of a fire jet, for instance, is 
simply atmospheric, no matter what the pressure 
reached in the pump cylinders. One inventor 
hoped to attain unheard-of speeds by employing 
a jet issuing under a head of some 3500 ft. 
Although some thousands of pounds were expended 
in constructing a boat to realise these extravagant 
ideas, the results attained were naturally absurdly 
small in comparison with the power expended. A 
very slight knowledge of hydraulics would have 
shown the sanguine designer the fundamental 
fallacy of his ideas, as, under the conditions named, 
all but a mere insignificant fraction of the power 
exerted by his engines must be totally wasted, so 
far as propulsive effect is concerned, the essential 
for a high efficiency being a low speed of jet. 





The pressure exerted by a jet against a surface 
follows in natural sequence the discussion of the 
jet propeller, and this leads directly to the Pelton 
wheel, and after some further notes on jets and 
nozzles, to other varieties of water-wheels, centri- 
fugal pumps, and turbines. The discussion of the 
latter commences with Thomson’s vortex wheel, 
which, though somewhat expensive to construct, 
has always ranked amongst the best of the pres- 
sure wheels. The theory of all these wheels is, 
of course, the same, the types merely differing 
in mechanical arrangements. Generally speaking, 
the pressure type of wheel is considered best 
adapted for low falls since it will work when 
drowned, but these wheels are often conveniently 
adopted where this latter matter does not enter into 
the problem. The largest turbines constructed, 
those at Niagara, are of this type, and of these Mr. 
Blaine has given a fairly complete description, 
which is deserved not merely on account of the 
magnitude of the plant, but also on account of the 
excellent engineering shown in the details of the 
design. It is in this latter respect only that there 
is much scope for talent on the part of a turbine 
designer, as the hydraulic principles on which 
high efficiency is dependent are now the common 
property of all educated engineers. Several 
varieties of turbine governors are illustrated, in- 
cluding an arrangement used for Pelton wheels, 
which, however, is less simple and efficient than 
the plan recently adopted in the States, where a 
sharp-edged shutter is caused to slide in front of 
the nozzle, and reduces the section of the jet in 
proportion to the power required. This method 
interferes but little with the conditions of flow, and 
is accordingly to be preferred to the conical plu 
which has been previously tried, or to the still 
more primitive method of deflecting the nozzle. 

In the next section an account is given of the 
engines and accumulator plant of the London 
Hydraulic Power Company, the arrangements of 
which have been so ably worked out by Mr. 
Ellington. In this connection we meet with the 
important question of the strength of thick pipes, 
which, if not exactly hydraulics, is nevertheless a 
matter of much concern to many hydraulic engi- 
neers. Mr. Blaine gives the correct formula for 
this, and not the inaccurate one originally due to 
Barlow, which has been copied into so many text- 
books. The influence of hydraulic shock as affect- 
ing the practical strength of pipes is next referred 
to, and the results of an investigation by Pro- 
fessor Perry stated, from which it appears that 
under ideal conditions the shock pressure in pounds 
per square inch would, with water, be numerically 
equal to 62} times the velocity of flow in feet per 
second. Of course this figure is never reached in 
practice, as the time required to cut off the flow is 
always finite. 

Hydraulic cranes, coal hoists, lifts, and the 
various mechanical appliances adopted to secure 
safety in working the same, are next discussed, 
credit being given to Lord Armstrong for his 
— work in this department of engineering. 

his section is one of the most complete in the 
book, and contains pretty full information as to the 
work already accomplished in this department of 
engineering. Hydraulic engines, both fixed and 
variable, are then described, as well as certain of 
their more important applications. Riveters, 
punching machines, &c., are amongst the other 
pressure plant dealt with, and the remainder of 
the volume is mainly occupied with a general dis- 
cussion of the pump in its numerous variations, 
though, from an historic point of view, this appli- 
ance deserved earlier consideration. On the whole, 
the volume is likely to prove most valuable to 
students, though the arrangement and a somewhat 
jerky style give the impression that it has been 
compiled in the main from lecture notes which 
have undergone little amplification or revision. 





Tales of a Grandfather. The Commonwealth Period. 
Notes illustrative of the Cromwellian Collection in the 
Possession of Sir Richard Tangye (vol. i.). English 
Notes for American Circulation. Some Peculiar 
Beggars. 

Turse four publications, beautifully printed, for 
rivate circulation, are works of Sir Richard 
angye, F.R.G.S., who has proved himself to be 

the master of a quaint and racy pen. The last 

named of the four tells of appeals made to Sir 

Richard by anonymous begging-letter writers. One 

of the cases is almost unique, which is saying much; 

the writer had worn a wig by stealth, and as it was 
necessary to renew it if he was to retain his work 
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he wished money to help him to go to London to 
get it! Sir Richard reflects on the utility and sim- 
plicity of a‘ neat black skull-cap. The English 
notes are extracts from letters from the Tangyes to 
cousins in Chicago who had, after the lapse of many 
years, only discovered the English relatives through 
the medium of Sir Richard’s book on ‘‘ The Growth 
of a Great Industry ’ and a newspaper article. 
These notes, as well as the Tales of a Grandfather, 
are reminiscent, and comment on men and things in 
England. They have the great merit that, as they 
do not constitute a consecutive narrative, it is con- 
venient to dip into any page with the certainty of 
finding something to entertain. The Cromwellian 
book describes the very valuable collection of relics 
which Sir Richard has at Glendorgal, Cornwall, 
whither so many go to see them, and in dealing 
with these relics the author has woven almost a com- 
lete story of the Protector. The book is embel- 
lished by two plates, one of Cromwell at five years 
of age, the other from Cooper’s famous painting at 
the Sidney Sussex College, Cambridge. 
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THE FRENCH NAVAL MANCEUVRES. 
AcTUATED probably by the same policy as our 
own Admiralty, the Administration of the French 
Marine is very reticent about the details of the naval 
manceuvres, which are carried out under its instruc- 
tions year by year. We are, however, in a position 
to furnish our readers with a somewhat detailed 
account of the exercises recently completed, both in 
the open sea and on the Mediterranean. As these 
comprised practically two independent series of 
manceuvres, we shall deal separately with them. 
Following the method adopted on previous occa- 
sions, the manoeuvres were divided into several 
periods. For those in the north, with which were 
concerned the northern squadron, and the coast 
defence of the four principal arrondissements of 
Cherbourg, Brest, Lorient, and Rochefort, as well 











as the cruisers Sfax and Tage, specially mobilised, 
the first period included, on July 7, a general assem- 
bly. Each division repaired to its assigned anchor- 
age, and during four days was actively engaged in 
firing exercises, evolutions, tactical manceuvres, and, 
finally, experimental torpedo attack and defence. 
This lasted to within a few days of the national 
féte on the 14th, which were utilised as holidays, 
preparatory to the second period. This gave occu- 
pation for the two divisions, anchored respectively 
at Brest and at Cherbourg, in searching for each 
other as hostile squadrons, with the help of scouts ; 
in firing at sea and on shore, in disembarking land- 
ing parties, &c. Then between July 18 and 24 the 
Sfax and the Tage represented a hostile division 
to be duly dealt with. Finally, during the third 
period, there were tactical evolutions and attacks 
with and without the aid of torpedo-boats from the 
third and fourth arrondissements in the vicinity of 
Quiberon. By July 31 the manoeuvres were conl- 
pleted, and the reserve men disembarked. | 

The forces in the Mediterranean comprised the 
torpedo-boats mobilised by the arrondissements of 
Toulon and Corsica. The plan of operations was 
more interesting than that of the first section, 
although it had to be carried out within the same 
limits of time. The ships were assembled on July 6, 
the active squadron under the command of Vice- 
Admiral de Cuverville. The manceuvres com- 
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prised firing exercises, evolutions of attack and | 
defence, taking stores from shore, and at sea, &c. 
The reserve squadron carried out a similar pro- 
gramme off the Corsican coast, under the orders of | 
Vice-Admiral Humann. During the second period | 
a combined operation was to be carried out, | 
the reserve squadron representing the enemy, and | 
the active squadron operating against its attacks | 
on the coast; this part of the manceuvres was in- | 
tended specially to develop the usefulness of 
torpedo and other light fast boats. Finally there 
was a concentration of the forces, and sailing | 
evolutions until the close of the operations. 
We will now proceed to a detailed consideration 
of the manceuvres of the Channel Fleet. On July 7 
the first division of the northern squadron, com- 
posed of the ironclads Hoche, Valmy, and Tré- 
houart, with the fast light vessels Surcouf, Epervier, | 
and Lance, the seagoing torpedo-boat Ariel, and a 
number of the coast defence torpedo-boats, com- 
pleted their equipments at Brest in order to carry 
out a series of naval evolutions. The torpedo- 
boats attached to the division were Nos. 184, 131, 
<7, 188, 133, and 60; the full particulars of these 
oats will be found in the ‘‘ Carnet de l’Officier de 
Marine pour 1897,” published by M. L. Renard, 
= Paris. On the first day the ironclads ranged in 
i were attacked by the coast defence torpedo- 
: ts divided into groups ; eight of these discharged 
orpedoes, nearly all of which struck. On the even- 
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ing of the following day, after a day’s evolutions in 
the harbour, a torpedo attack was made between 10 
‘and 12, by moonlight ; some of the torpedo-boats 
| were discovered, while others were able to discharge 
their torpedoes with good effect ; it was considered 
that, from a tactical point of view, these exer- 
cises were not very full of interest. The next 
day was occupied outside the harbour in the 
Troise passage, between the ships and attacking 
| torpedo - boats, but nothing of interest occurred. 








|The second division, commanded by Rear-Admiral 
|de Courthille, the officer who attended the review 
or» |at Spithead, and conducted the President of the 
aaa Republic to Russia, was equipped at Cherbourg 
'on July 7; the division included the Bouvines, the 
| Bruix, the Friant, the Casimir, the Salve, and the 
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| Aquilon, without counting torpedo-boats, which 
|included the Bouet-Willaumez and No. 164. The 
‘operations were commenced by firing trials and 
‘evolutions, and continued by a torpedo-boat night 
_*™ | attack on St. Vaat-la-Hogue ; on this occasion the 
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| Bouet-Willaumez collided with No. 164, with no 
| small damage to the latter. As a conclusion to this 
first period, the coast defence torpedo-boats belong- 
-— ing to Cherbourg protected the passes of the har- 
S:Y"ANNETT” bour against the hostile division, whose approach 
os <>-=~+- ED? had been announced by semaphore. At the com- 
toon an Gee mencement of the second period the ironclad 
7% | Bouvines, representing the enemy, and assisted by 
% Fee , i d division, had as objects of 
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attack the harbour of Brest, or Penfret. The 
fleet left Cherbourg on the morning of the 15th. 
It was understood that the enemy might detach its 
cruisers, but could not go further than 40 miles 
from the French coast ; the speed of the lighter 
vessels was limited to 12 knots ; and the enemy 
was to be considered as scoring a victory, if, 
on the evening of the 16th, it reached the 
meridian of St. Matthieu, the entrance to 
Brest, without having come within range of 
the first division. Coefficients of value had been 
given to the various units in such a way as to 
render all grouping of cruisers, inferior to the ships 
of the first line, of both divisions; and it was 
deemed that maintaining a ship for 30 minutes 
under the fire of a superior unit was suflicient to 
lace it hors de combat during a period of 24 hours. 
he so-called French squadron consisting of the 
Hoche and the Jemmapes, assisted by the Amiral 
Tréhoart and the Valmy, which were detailed as 
cruisers, in addition to the actual cruisers of the 
first division, had only the right of signalling with 
the semaphores. This defensive squadron was con- 
centrated at Brest. According to the regulations, it 
was decided that the enemy had succeeded in bom- 
barding Brest during several hours without being 
disturbed, and two of its cruisers, thanks to a thick 
fog, had cut off the Amiral Tréhoart from the de- 
fensive squadron, and placed it hors de combat. 
After concentrating at Quiberon the squadron 
was detailed to protect the coast of Brest and Roche- 
fort against the attack of a hostile force coming 
from the Mediterranean, and represented by the 
Sfax and the Tage. To this end, the Admiral com- 
manding, having been informed that the attacking 
force would pass round the Cape of Finisterre, 
sent the fast cruisers, Dupuy-de-Léme, Potthuau, 
Friant, and Bruix, to watch them and signal their 
approach as rapidly as possible. 1t was decided 
that the hostile ships would be declared vic- 
torious if they remained during six consecutive 
hours of daylight off the coast without being 
molested by the fleet of the defence. It was 
also determined that this latter should be of 
superior strength to the attack, but that its vedette 
cruisers should be inferior to those of the enemy. 
It was between Vigo and Cape Finisterre that the 


so-called French cruisers came in touch with the} & 


enemy, which could not at this point go further 
west than longitude 12 from Paris. The Friant 
was immediately despatched to announce the 
enemy's approach at a speed of 17 knots. It may 
be mentioned that the Friant, which has been in 
commission for two years and a half, completed 
some long-distance trials very successfully. She 
ran continuously during six days and nights at 
16 knots, and afterwards for 15 hours at 17 knots. 
Subsequent inspection showed that the boilers 
and machinery remained in perfect condition. It 
was, of course, the object of the hostile ships 
to keep out of sight of the searching cruisers, or 
at all events to mislead them by false manceuvres 
as to the course they intended to take. For this 
reason they made for Cape Rochefort, but the 
French cruisers, after despatching another of their 
number to the Admiral, kept the enemy in sight, 
and the latter not being able to get clear of the 
vedettes, adopted other tactics. A third French 
cruiser was despatched to inform the Admiral of 
its change of course towards Brest, and the Dupuy- 
de-Léme was left alone on guard. The defence 
squadron thus informed, steamed westward, and 
the enemy changed its course for the third time, 
and reached Belle Isle, followed by the Dupuy-de- 
Léme. It might possibly have remained there 
during the prescribed six hours if it had not mis- 
taken the signals of the Dupuy-de-Léme, and 
imagined that the French Fleet was approaching. 
To avoid the latter, it returned towards Brest, and 
then came in sight of the French Fleet, which 
started in pursuit. Thanks to their superior speed, 
the Sfax and the Tage escaped to the bay of Ber- 
theaume, but an hour afterwards they were followed 
by the French Fleet, and thus decisively lost the 
engagement, 
(To be continued.) 





A STEAM DUST CART. 

Curswick, which means the wick or village of gravel, 
possesses two claims to the respect of engineers ; firstly, 
as the birthplace of the high-speed torpedo-boat ; 
secondly, that it has produced the first steam dust 
cart. The latter we Mustrate on page 344. This 
composite vehicle has been constructed by the 
Steam Carriage and Wagon Company to the designs 











of Mr. Thornycroft, and forms one of a pair of twin 
sisters that have been built to the order of the Chis- 
wick local authorities. The general arrangement is 
well shown by our engraving. It will be seen that 
the vehicle consists essentially of a double body 
mounted on one wheel base. The front part carries the 
motive power which is placed in a neat cab. There is 
a compound horizontal engine, the cylinders being 
3 in. and 6 in. in diameter by 3 in. stroke. The two 
cranks are set opposite to each other, the cylinders 
being on each side of the crankshaft. At full speed 
the revolutions run up to 400 per minute with an 
initial steam pressure of 180 1b. to the square inch, 
the speed of the vehicle being from three to four miles 
an hour, light or loaded, according to the gradient and 
nature of the road. The boiler is of the Thornycroft 
water-tube launch type, with water firebars such as 
we illustrated and described in our issue of August 30, 
1895.* A novelty in the boiler to this carriage is 
that a sliding door is provided in the casing, by means 
of which cold air can be admitted immediately to the 
tubes forming the heating surface, so that the genera- 
tion of steam can be quickly checked should it be 
necessary at any time. It may here be stated that 
Mr. Thornycroft has designed an entirely new form of 
water-tube boiler especially for steam carriage work. 
We propose illustrating and describing this generator 
in a subsequent issue. The steam is condensed by 
means of an air condenser placed on the roof of the 
cab. It consists of a series of small copper pipes 
laced athwartships and brazed into longitudinal col- 
losting pipes. Diaphragms are placed in the side 
pipes so as to direct the flow of steam through nests 
of the cross pipes in series. The condenser drains 
into the hot well below, which is placed in such a posi- 
tion that the driver can easily see how much it con- 
tains. The feed pump is below the hot well, in order 
to enable it to be worked when the water is at boiling 
point. It is drivenat a reduced speed by chain gear 
which takes its motion from the engine shaft. 

The wagon will carry 6 cubic yards of dustbin 
refuse, which will weigh from 3 to 4 tons. The length 
of the vehicle over all is 15 ft., and the extreme 
width is 6 ft. 6in. The wheel base is 7 ft. The 
wagon weighs unloaded 3 tons. The driving wheels 
are placed under the tipping body, and are 3 ft. in 
diameter with a width of tyre of 44 in. The diameter 
of the main axle is 24in. It may be stated that 
the wagon is the largest which could be built to be 
within the requirements of the Local Government 
Board. The engine can be thrown in and out of 
ear without shock by means of a special clutch 
fitted with a series of friction discs.t This ar- 
rangement is very convenient when _ repeated 
short stops have to be made. A pinion on the 
clutch gears into the jack-in-the-box gear. The latter 
is fitted at the centre of a countershaft, which is geared 
to the driving wheels by means of a Renolds chain. 
In this chain the links are so formed that they consti- 
tute inwardly projecting teeth, which engage in re- 
cesses in the wheel and pinion, so that the latter re- 
semble in appearance shrouded spurwheels, and no 
sprocket wheel in the ordinary sense is required. The 
gear in this wagon runs very sweetly and quietly, 
which presumably is on account of the chain or flexible 
rack arrangement. Radiusrods are fitted between the 
countershaft and the main axle. 

Steering is done by the front wheels, and as the 
attendant stands in the front part of the vehicle, just 
over these wheels, he is immediately able to perceive 
the first motion of the carriage from a straight line. 
This is an important point and is a great improvement 
on the steering through chains on the trailing wheels 
of the original Thornycroft steam van, to which refer- 
ence has already been made. The front wheels are 
mounted on short separate axles, held firmly in suit- 
able bearings. Steering is effected by means of a hori- 
zontal wheel which works a vertical shaft. By a 
combination of bevel and worm gearing bell-crank levers 
are attached, thus turning the front wheels as required. 
In this way motion is conveyed from the cab, which 
of course is above the springs, to the wheels resting on 
the road, thus affording a flexible connection without 
danger of getting out of gear. The bell-crank levers 
are so arranged that the inside wheel always turns at 
a wider angle. We had an opportunity of assisting as 
a spectator in the collection of dust in the Chiswick 
district a few days ago, and can speak as to the handi- 
ness of this wagon. 

The carrying body of the wagon is tipped by means 
of Margetson and Hall’s patent gear, which is con- 
structed by the Bristol Wagon and Carriage Company. 
It consists chiefly of an elevating screw worked through 
a horizontal shaft and bevel wheels by an unshipping 
winch handle at the side of the body. The load can 
be readily discharged in a few seconds. One man can 
easily perform all the operations of driving and steer- 





* See ENGINEERING, vol. lx., page 269. 

+ This device we shall illustrate at a later date, when 
we propose dealing with another very interesting steam 
carriage which has been constructed at these works. A 
former Thornycroft steam carriage was illustrated 
and described in ENGINEERING, vol. Ixii., page 47. 





ing. A reserve tank is placed under the body of the 
car, and this will hold a sufficient supply to last five 
or six hours, the water being raised by a steam lifter 
to the hot well as required. The amount of fuel con- 
sumed during a working day extending from 7 a.m. to 
6 p.m. is about 2 cwt. of Welsh coal. 

The policy of substituting steam power for horses 
was much debated before the loca. authorities of Chis- 
wick—to whom we offer our congratulations on their 
enlightened enterprise —decided ox the step. The 
price of the steam carts is 350/. each, which does not 
appear at all extravagant considering the amount of 
work in them, but would undoubtedly be dearer than 
three horses and three ordinary carts, which would 
cost perhaps 150/. One steam cart will, however, do 
the work of three horse-drawn vehicles of the 
ordinary type, and will have a staff of four dust col- 
lectors, as against six for the three carts. Moreover, 
it is needful to have one more highly paid man in 
charge of each cart, and therefore with steam the 
proportion is one to three, and not one to one, as with 
horse-carts. The driver is additional for steam, as an 
engine, unlike the well-trained dustman’s horse, cannot 
be started by saying ‘‘Gee-up !” to it, and will not 
stop at a ‘“‘Whoa!” It is necessary, therefore, to set 
the wages of the engine-driver, of four men, the cost 
of fuel, repairs, engine, stores, &c., against the wages 
of six men, feeding, stabling, shoeing, tending, vete- 
rinary charges, &c., of three horses, in order to make 
a comparison as to upkeep. In regard to first cost, 
we have to set three horses and ordinary dust carts 
against the steam wagon. We have not the whole 
figures before us now, but we understand that there 
will be net a saving of 50/. a year to the parish effected 
by the use of the two steam carts. The gross saving 
will include a sinking fund extending over three years 
for payment for the wagons, and when this is effected 
the saving will be 250/. a year. This estimate was 
made before the wagons were ordered, and now that 
actual experience has been gained in the system, 
the anticipations as to the success of the scheme 
have, we understand, been more than fulfilled, 
The collection of dustbin refuse is not the most 
advantageous condition for steam traction; and 
certainly, if it can be successfully applied for 
this purpose it would answer admirably for watering 
carts. Here one man would be sufficient to do the 
whole work of driving, filling, &c., but one steam 
cart could easily do the work of three horse-drawn 
vehicles having three men. No doubt the engine cart 
would require a more highly-paid man than the horse 
cart, but not greatly so, as men of the traction-engine 
and steam-roller type do not need to be very highly 
skilled, and if several steam vehicles were kept, an 
average fitter would be sufficient to direct all repairs ; 
in fact, for looking after the steam rollers, which are 
now happily so common, most local authorities have a 
sufficiently trained man in their employ. Under these 
circumstances it may be possible that we shall shortly 
see a good number of steam water carts in the streets 
of the metropolis, and Chiswick is in a good position 
to take the lead in this departure also, as it would not 
be difficult to substitute a water tank and fittings for 
the tipping body on the present dust carts. 





STEAM YACHT ‘“ ANNETT.” 

WE illustrate on pages 345, 348, and 349 the steam 
yacht Annett, lately built by Messrs. David J. Dunlop 
and Co., Inch Works, Port Glasgow, for M. Charles 
Canaple, of Marseilles. It is of the two-masted 
schooner-rig type, and built of steel to Lloyds’ require- 
ments. The Annett is 88 ft. long on water-line, 
14 ft. 6 in. breadth, and 10 ft. moulded depth, and of 
87 tons Thames yacht measurement. The accommo- 
dation for the size of the vessel is large and well- 
arranged, the main saloon and sleeping cabins being 
all forward of the machinery, with a large deck saloon 
and companion-way above (Fig. 1). The officers and 
sailors are berthed aft. The cabins and all the internal 
fittings, it is needless to say, are handsomely fitted up 
in hardwood, oak being the principal wood used. 

From the conditions that had to be adhered to with 
regard to weight of machinery and heating surface of 
boiler, it was decided to adopt a _— type of engine 
instead of the usual design; and the result obtained, 
both on trial and since then, have fully confirmed the 
builders’ decision. The engines have cylinders 9 in., 
15 in., and 24 in. in diameter, with a uniform stroke 
of 15 in. The high-pressure and intermediate-pressure 
cylinders are fitted with piston valves, while the low- 
pressure has one of the flat ‘‘ Trick” type. All three 
cylinders are cast together, but so arranged that each 
part can easily be got at. The steam for the inter- 
mediate-pressure cylinder is taken from the high-pres- 
sure through a belt cast on the high-pressure barrel 
(Fig. 3), that from the low-pressure passing from the 
intermediate through a copper external pipe. The 
general arrangement is clearly shown on the two engrav- 
ings on pages 348 and 349. The cylinders are supported 
from the sole-plate by eight turned steel columns well 
braced together, the two centre ones at the back of 
the engines carrying the bearings for the pump levers. 
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The sole-plate is of cast iron, and has four bearings 
carrying the crankshaft. The shafting is of Siemens- 
Martin steel throughout, the crankshaft being built. 
All crankpins, main bearings and guides have white 
metal bearing surfaces. The valve motion is of the 
double-bar link type, having large wearing surfaces, 
and is reversed by means of a wheel and screw. ; 

The main engine pumps are worked by the engines 
in the usual way by means of levers. The air and 
circulating pumps are each 8 in. in diameter by 74 in. 
stroke, single-acting, without foot valves. The whole 
of the pumps and connections are made of brass or 
gun-metal, the pipes connecting to the condenser being 
of copper. The condenser shell (Figs. 5, 7, and 8) 
is built of galvanised steel, the doors being of cast 
iron, The tubes are tinned, and are § in. exterior dia- 
meter, the whole condenser being very compact, and 
occupying little space. It is supported from the 
framing of the ship (Fig. 5). 

The boiler (Fig. 6) is 9 ft. 9 in. in diameter by 8 ft. 
long, with two suspension furnaces 2 ft. 8 in. smallest 
internal diameter. There are 144 tubes 5ft. 7in. long, 
between tubeplates, and of 3 in. external diameter. 
The total heating surface is 781 square feet, and the 
area of firegrate 274 square feet, the working pressure 
being 170 lb. per square inch. 

The time which elapsed between the launching of 
the vessel from the builder’s yard till the official trial 
trip with owner on board, was only 33 working hours. 
As the mean of six runs on the measured mile a speed 
of 10.8 knots was obtained, with a mean indicated 
horse-power of fully 250. A maximum horse-power of 
260 was obtained with the engines making 184 revolu- 
tions per minute. During the whole of the trials the 
engines were run without having to be stopped from 
any cause, and the absence of vibration or swaying 
was most marked. The weight of machinery with 
steam up came to 32 tons, that of the engines and ccn- 
denser alone being 5} tons. 








American Crttes.—New York and Brooklyn had a 
population in 1890 of 2,321,644; in 1896 the total had 
risen to 3,095,100. The population of Chicago advanced 
from 1,009,850 in 1890 to 1,619,226 in 1896; that of Phila- 
delphia from 1,046,964 to 1,188,793; that of St. Louis 
from 451,770 to 570,000; that of Boston from 448,477 to 
516,305 ; and that of Baltimore from 434,439 to 506,378. 





Directories. — We have received this week from 
Messrs. Hazell, Watson, and Viney, Limited, 1, Creed- 
lane, E.C., two directories, one the “‘Gas and Electric 
Lighting Companies’ Directory and Statistics,” the other 
the “ Water Companies’ Directory and Statistics.” Both 
have reached the twenty-first year of publication, and the 
price is in each case 6s. The arrangement in each is the 
same ; it is perfect in its simplicity. In the first place 
there is an alphabetical list of the officials, and then each 
company in England, Scotland, and Ireland is dealt with 
again in alphabetical order, the capital value, the return 
on same, the production, &c., with the names of the 
officials being given. Indeed, the particulars given em- 
brace the history and status of the concern in statistics. 
Some foreign and colonial countries are also dealt with. 
Perhaps it should be added that even where the supply is 
by the corporation or local authority details are given ; the 
title does not seem to embrace such instances. The 
are unusually well printed, and are bound to stand wear. 





Our Ratts Aproap. —The exports of rails from the 
United Kingdom experienced a certain check in August, 
having only amounted for the month to 47,034 tons, as 
compared with 55,538 tons in August, 1896, and 41,689 
tons in August, 1895. The falling away observable in 
last month’s figures is explained by a decline in reduced 
exports to British India, to which we only forwarded 
9184 tons last month, as compared with 19,149 tons in 
August, 1896, and 11,211 tons in August, 1895. Larger 
deliveries of British rails were made last month to China, 
Japan, Mexico, and the Argentine Republic ; but there 
was a general falling away in the shipments to other 
uarters. Our rail exports for the first eight months of 
this year footed up to 405,282 tons, as compared with 
411,269 tons in the corresponding period of 1896, and 
249,947 tons in the corresponding period of 1895. It will 
be seen that the shipments have been scarcely main- 
tained this year, although they still exhibit a very —_ 
increase when the comparison is extended to 1895. The 
quantity of rails forwarded to British India in the first 
eight months of this year was 203,831 tons, as compared 
with 181,766 tons and 88,347 tons in the corresponding 
periods of 1896 and 1895 respectively. British Africa 
took 50,061 tons of rails from the United Kingdom in the 
first eight months of this year, as compared with 21,680 
tons and 9937 tons; and Australasia imported 54,548 tons, 
a8 compared with 47,232 tons and 27,273 tons. The 
exports to the Argentine Republic to August 31, this 
year, were 37,041 tons, as compared with 50,244 tons and 
ops tons. Egypt took 28,926 tons, as compared with 

,606 tons and 10,719 tons ;. Japan, 36,519 tons, as com- 
ragy with 39,727 tons and 19,190 tons; Mexico, 19,326 
Bro 28 compared with 16,768 tons and 1520 tons; and 
my 18,851 tons, as compared with 21,864 tons and 
cath tons. Although the exports of rails from the 
ee Kingdom in the first eight months of this year 
Were rather smaller than those effected in the correspond- 


ing period of 1896, the value of this year’s exports was 
1,554,860/., as compared with 1,828, 4797. 





EXPRESS LOCOMOTIVE FOR THE 
ATLANTIC CITY RAILROAD. 


VerRY many of the fast locomotive runs recorded 
have m made under special circumstances, and 
though interesting as showing the possible limitations 
of speed have but little bearing on every-day practice. 
Moreover, particularly on the lines running south of 
London, the time-table speeds of the train have too 
often but little reference to those actually realised in 
practice. The London, Brighton, and South Coast line 
is an especial offender in this regard, punctuality in 
the arrival of its trains being extremely exceptional, 
even where the booked speed is ridicuously low for 
a so-called fast train. On the other hand, some lines 
have a deservedly high reputation for keeping faith with 


Stroke of pistons Ke Ae ai 26 in. 
Diameter of coupled wheels ... cs. Re 
Total wheel base an as .. 26 ft. 7 in. 
Driving wheel base... ies wo | FSM, 
Weight total about... ss ... 142,900 Ib. 
», on drivers about a 78,600 ,, 
Boiler diameter... we Lied se 58? in. 
Number of tubes i 278 
Diameter of tubes lin. 
Length of tubes 13 ft. 
Firebox = Ms 113{ in. 
», width ... ses 96 in. 
Heating surface : Firebox 136.4 sq. ft. 
a * Tu sae soe LOGED *' 5 
* Pe Com. chamber ... 53.8 ,, 
a “3 foal. « Me 
Tank capacity ... wad wes .. 4000 gals. 





their passengers as to time, but even the best of them 
in this country will find it hard to excel the perform- 


In Fig. 2, on page 356, we give a profile of the line 
showing the character of the country traversed by the 


Attantic Crry Rat~troap.—SHEET RecorD or Train No. 25 ror THE MontH or Juty, 1897. 





















































i Nl 
Stations. | Dis, |Diter. | sat | ard. | sen. oth. | 7th. | sth. | Oth. | 10th. | 12th, | rath, | 14th, | 16th, 
: . p-m. p.m. | p.m. p.m. | p.m. | p.m. | p.m. | p.m. | p.m. | p.m. .m. | p.m. | p.m. 
Camden (Kaign’s Point) ..| .0 ae 3.48 3.50} | 3.503 | 3.50} | 3.503 | 3.51 | 3.505 | 3,49} | 3.49} | 3.49} 549 3.494 | 3.50} 
» _ (Bulson-street ..| 13 | 13 | | | | 
West Collingswood | 31] 18] 3.54 | 3.55 | 3.55 | 8.55 | 3.55 | 3.56 |3.55 | 3.544/354 | 3.54 | 3.54 | 3.54 | 3.545 
Audubon... a ae 2 1.4 | 
Haddon Heights .. ../ 5.5 | 10] 3.56 | 3.57} | 3.58 | 3.57 |3.58 | 3.58 | 8.574 / 3.57 | 3.57. | 3.564 | 3.56} | 3 To 
Magnolia as (wef OD ks OS ~ THO Teo be 4.0 | 4.0} | 3.594 | 3.594 | 358} | 3.59 | 8.584 | 3.59 | 35 
Stratford 10 Sr} a0" | | | 
Laurel Springs 10.6 | 6.0 | 
Clementon .._ ..—..| 12.0 | 1.4 | 4.02 | 4.08. | 4.031 | 4.084 | 4.03 | 4.04 | 4.023 | 4.023 | 4.02 | 4.02 | 4.013 | 4.02 | 4.02 
Williamstown Junction ..| 17.0 | 5.0 | 4.06 | 4.074 | 4.08 | 4.07} | 4.07 | 4.08 | 4.074 | 4. 4.06 | 4.06 | 4.06 | 4.06 | 4. 
Cedar Brook -- +-| 19.9 | 29] 4.09 | 4.10 | 4.10} | 4.104 | 4.10 | 4.10} | 4.004 | 4.09} | 4.09 | 4.09 | 4. 4.08} | 4.00 
Winslow Junction .. | 24.5 | 46 | 4.12 | 4.185) 4.14 | 4.14 | 4.18} | 4.14 | 4.13 | 4.18 | 4.125] 4.13 | 4.124 | 4.12 | 4.18 
Hammonton... .| 27.6 | 6.1 415 | 4.16 | 4.16} | 4.16) | 4.16 | 4.16} | 4.15} | 4.15 | 415 | 4.15 | 4.14} | 4.144 | 4.15 
Elwood... .| 38.8 | 62 | 4.20 | 4.20h | 4.21 | 4.21 | 4.20} | 4.214 | 4.204 | 4.20} | 4.20 | 4.20 | 4.193 | 4.194 | 4.20 
Egg Harbour a .| 88.7 | 4.9 | 4.24 [4.25 | 4.25 | 4.25 | 4.94 | 4.95 | 4.244] 4.94 | 4.24 | 4.24 | 4.24 teat 4.234 
Brigantine Junction .| 48.5 | 4.8 4.28 | $'3ed | dae! 4.29 | 4.28 | 4.29 | 4.28 | 4.28 | 428 | 4.28 | 4.27 | 4.27 | 4.27 
Pleasantville ; -| 50.5 | 7.0 | 4.33 | 4.34) / 4.85 | 4.34 | 4.34 | 4.35 | 4.83 | 4.33 | 4.83 | 4.334 | 4.83 | 4.32 | 4.83 
Meadow Tower... .| 68.8 | 338 -. | 4.87 | 4.87 | 4.37 | 4.86) | 4.37 | 4354 | 4.36 | 4.86 | 4.36 | 4.354 | 4.34} | 4.35 
Atlantic City Dépét .| 55.5 | 1.7 | 4.40 | 4.88} | 4.88} | 4.38 | 4.379 | 4.383 iar 4.374 | 4.374 | 4.374 | 4.37 | 4.36 | 4.39 
Number of cars... ee ee ee 5 | 6 | 5 6 5 5 6 6 5 | 6 5 5 
| | 








AtiLantic Crry RAILROAD.—SHEET ReEcorD or Train No. 25 ror THE Montu or JvuLy, 1897—Continued. 










































































ay | | | 
Stations. Dis. |Differ-| reth. | 17th. | 19th. | 20th. 21st. | 22nd. | 23rd. bith. | 2th, 27th. | 28th. | 29th. | 30th. | sist. 
p.m. | p.m. | pm. | p.m. | p.m./ p.m.| p.m. | p.m.| p.m. | p.m. | p.m. | p.m. | p.m. | p.m. 
Camden (Kaign’s Point) 0 -. | 3.61} | 3.514 | 3.51 | 8.61 | 3.503 | 3.50 249} 349 349 3.494 | 3.48} | 3.49 | 3.49 | 3.50 
»  (Bulson-street) | 13 | 1.8 
West Collingswood é 3.1 8 8.56 | 3.554 | 3.55 | 8.554 | 3.56 | 3.55 | 3.544 | 3.54 | 8.54 | 3.54 | 3.53$ | 3.53} | 3.54 | 3.55 
udubon .. .. | ihe ‘ 
Haddon Heights ..| 5.5 | 1.0 | 3.59 | 8.68}] 3.58 | 3.58 ae 3.57. | 3.56} | 3.57 | 3.664 | 3.56} | 8.66 | 3.56 | 3.57 | 3.57 
Magnolia . ve ax] ee ; 24 |4.01 | 4.01 | 4.00 | 4.00 4.00} | 3.594 | 3.59 | 8.59 | 3.59 | 3.59 | 3.58 | 3.58} | 3.59 | 3.5 
peer ys - ‘ fee | Hd | | | 
urel Springs .. -| 10. \ | 
Clementon “e ..| 12.0 | 1.4 | 4.04 | 4.04 | 4.03 | 4.03 | 4.034] 4.02 | 4.02 | 4.02 | 4.02 | 4.02 | 4.01 | 4.014 | 4.02 | 4.03 
Williamstown Junction | 17.0 5.0 | 4.08 | 4.084 | 4.07 | 4.074 | 4.074 | 4.06 | 4.04 | 4.06 | 4.06 | 4.06 | 4.06 | 4.06 | 4.06 | 4.07 
Cedar Brook jell ..| 19.9 | 2.9 | 4.10} | 4.11 | 4.004 | 4.003 | 4.1 4.09 | 4.09 | 4.09 | 4.09 | 4.09 | 4.08 | 4.084 | 4.09 | 4.09, 
Winslow Junction .| 24.5 | 4.6 | 4.14 | 4.15 | 4.18 | 4.13 | 4.14 | 4.193 | 4.125 | 4.12 | 4.194 | 4.129 | 4.113 | 4.12 | 4.125 | 4.12 
Hammonton ..| 27.6 | 81 | 4.17 4.174 | 4.155 | 4.16 | 4.164} 4.15 | 4.15 | 4.15 | 4.15 ‘ist 4.14 | 4.144) 4.15 | 4.15 
Elwood . | 338 | 62 | 4.21 | 4.22 | 4.20 | 4,205 | 4.21 | 4.193] 4.90 | 4.194! 4.20 [4.20 | 4.19 | 4.19 | 4.19} | 4.20 
Egg Harbour... .- 38.7 | 4.9 | 4.24% | 4.26 | 4.24 | 4.24 | 4.95 | 4.28) | 4.24 | 4.94 | 4.24 [4.24 | 4.23 | 4.23 | 4.23 | 4.2% 
Brigantine Junction ..| 43.5 | 4°8 | 4.28) | th 4.274 | 4.28 | 4.29 | 4.27 | 4.27} | 4.27 | 4.97} | 4.28 | 4.27 | 4.26% | 4.26} | 4.27 
Pleasantville ..| 50.6 | 7.0 | 4.34 | 4.35} | 4.394 | 4.33% | 4.343 | 4.308 | 4:33 4.32} | 4.33 4.334 | 4.321 | 4.32) | 4.32° | 4.33 
Meadow Tower .. | 53.8 3.3 | 4.364 re | 4.354 | 4.36 | 4.87 4,35} | 4.36 | 4.85 | 4.36 | 4.36 | 4354) 4.35 | 4.35 | 4.355 
Atlantic City Dépét .| 65.5 1.7 | 4.38% | 4.39) | 4.38 | 4.38 | 4.384 | 4.37} / 4.38 | 4.38 | 4.30 | 4.384/ 4.88 | 4.38 | 4.37 | 4.38 
Number of cars .. o? ds = 5 6 | 5 5 | 6 5 Ci) @ £6 5 5 | 6 6 6 
| | 





ances of the Atlantic City Railroad, which are set 
forth in the annexed Table. This Table relates to the 
working of ‘Train No. 25,” which is an afternoon 
express leaving Camden at 3.48 p.m., and, as will be 
seen, during the month of July last the 554 miles be- 
tween Camden and the Atlantic City dépét never took 
more than 50 minutes, the schedule time being 52. 
For the whole run between Philadelphia and Atlantic 
City 60 minutes are allowed, which includes the time, 
9 to 12 minutes, necessary for a ferryage. 

The locomotive by which this train was hauled is a 
four-cylinder compound, and we give a perspective 
illustration of it this week on page 356. It was con- 
structed by the Baldwin Locomotive Works, Phila- 
delphia, and, as shown by our illustration, Fig. 1, it 
has four coupled wheels, with a four-wheeled bogie at 
the leading end, and a pair of trailing wheels under 
the firebox. The cylinders are disposed in pairs, each 
high-pressure cylinder being above the corresponding 
low-pressure cylinder. The two piston-rods of each 

ir of cylinders are coupled to the same crosshead. 

he connecting-rods extend to the rear pair of driving 
wheels as shown. 

The firegrate, which has an area of nearly 80 square 
feet, is adapted for burning anthracite coal. The 
provision of this enormous grate area has necessitated 
the adoption of a firebox extending laterally over the 
frames to the full extent permitted by the loading 
gauge, and this again has necessitated the separation 
of the engine-driver and fireman. Thus the firing is 
done from the tender footplate, while the driver is 
accommodated in a cab situated in front of the firebox, 
as shown in our illustration. The following Table 
shows the principal dimensions and particulars of 
this interesting engine : 

—_ 4 ft. 84 in. 








iameter of cylinders, high-pressure 13 in. 
ow 


” ” ” ” 


train, of the running of which we give the record 
above. 





FRANK’S HYDROMETRIC TUBE. 

In spite of the researches of Weisbach, Franco's, 
Hansen, Lesbros, Darcy, Bazin, Woltmann, Pitot, 
Amsler-Laffon, and others, the determination of the 
velocity of moving wateris still a problem of considerable 
difficulty. In the elements of hydrodynamics which 
Castelli, a pupil of Galileo’s, published, in conjunction 
with Torricelli, about 1640, the following dictum is 
attributed to Galileo: ‘‘I have found less difficulty in 
discovering the movements of celestial bodies, in 
_ of their astounding distances, than in determining 
the rate of flowrof water under my very eyes.” Ina 
certain sense, this remains true to the present day. 
The hydraulic engineer has to be satisfied with approxi- 
mations which would hopelessly discredit any astro- 
nomer. The velocity of a current can be iaidetod 
from the quantity of overflow or the mass which passes 
through a certain section per unit of time; further, by 
means of floats or from the static or dynamic pressure. 
In all cases, however, we are confronted by the diffi- 
culty that the rate of flow amid stream on the surface 
is greater than near the banks or bottom. In a 
straight channel this gradual decrease of speed may be 
averaged at 17 per cent. In a river we have to take 
observations at different depths and different points 
across a section to arrive at anything like the average 
speed. In this respect the hydrometric tube of 

rank, constructed by G. Falter and Sohn, of Munich, 
constitutes an advance upon the two instruments, 
now largely employed on the Continent—Woltmann’s 
vane, which revolves in the water, and Pitot’s tube, 
improved by Amsler-Laffon, es a tube bent to 
a right caghs, in the vertical arm of which the water 
will rise to a higher level in accordance with the 
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velocity of the water entering the horizontal arm. 
Frank finds at one observation the average rate corre- 
sponding to one ordinate. 

The instrument consists of four parts—the tube R, 
perforated in aline and provided with a rudder by 
means of which it is be va so that the holes face the 
current ; the tube R, sliding over R,; the smaller 
tubes R, and R,, with their rubber connections ; and 
the manometer or pressure gauge. A small air pump 
is further required. The tube R, is fixed in the river 
bed, and R, adjusted by means of the screw §, so that 
its lower edge, with its stuffing-box, is immersed 
about 3in. or 4 in. The water will rise in R,, and 
also in the annular space between R, and R,. with 
which R, communicates ; in Ry, which is slotted at its 
lower part, the water will rise to the height of the river 
level. Both levels are, by manipulating the air pump, 





sucked up into the manometer, whose inner glass tube, 
communicating with R,, contains an aluminium float 
which will oscillate with the hydrodynamic pressure, 
whilst the outer tube shows the river level. The 
cock above the manometer permits of adjusting the 
air pressure, lest the float should stick. The 
gauge must, of course, be absolutely air-tight; the 
screws u and g permit of cleaning and exchanging the 
gauge. The ordinary gauge is suited for rates of flow 
varying between 0.1 to 2 metres from (4 in. to 6.6 ft.) 
per second. Special manoneters on a tripod stand 
and longer connecting rubber tubes are required for 
higher velocities. The instrument has the avant es 
of direct reading apparatus, and is strong and rn 
both in its construction and use. No time observa- 
tions are needed. The tube can be fixed close to the 
bank, and observations can easily be made during 
tests of hydraulic motors. The instrument has been 
used for about three years, and a high degree of accu- 
racy is said to have been obtained. 


SIBERIA AND THE Unitep States.—The building of the 
Trans-Siberian Railway has been of great benefit to the 
lumber trade of the Pacific coast. rge shipments of 


lumber and railroad ties are being made periodically 


CARRIAGES FOR THE SOUTH-EASTERN 


RAILWAY. 
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COMPENSATING BUFFER DETAILS.: 


Fig.17. 





Iv our last issue we gave a brief account of the new 
vestibule train for the Continental Express, which the 
South-Eastern Railway Company have just added to 
their stock. We then stated that we proposed giving 
illustrations of these carriages, and we now fulfil 
this arrangement | the engravings published in 
our present issue. In Figs. 1 and 2 on our two- 
page plate are shown respectively an elevation of 
the train, without locomotive, and a sectional plan. 
Fig. 3 is a longitudinal elevation of the first-class 





to Vladivostock. 





carriage, which also contains the buffet. Fig. 4 is a 



































































































































sectional plan of the same showing the accommodation. 
Fig. 5 is a longitudinal elevation of a third-class car 
with luggage compartment and brake. Fig. 6, on 
the present page, is an end elevation showing the ves- 
tibule connection ; and Fig. 7 shows the end elevation 
of anend coach. Figs. 8 to 21 on the present and 
opposite pages show details of the underframe. 

he train, it will be seen, consists of eight cars, the 
dimensions of which were given in our last issue, and 
as they are, moreover, clearly marked on the engrav- 
ings, we need not repeat them here further than is re- 
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pungent odour. The electroliers are made of chis- 
selled brass to harmonise with the luggage racks, 
and here again similar skill has been shown in 
adapting ancient ornaments to modern usage. The 
coverings of the seats are a rich tapestry of floral 
pattern in neutral colours raised in velyet on a drab 
ground, and finished with borders of rose-coloured 
velvet and rich fringes. The carpet is of thick pile in 
shades of rose-red. We will not attempt to describe 
in detail the ladies’ compartment, which is of the 
same period, but is finished in a somewhat lighter 
style, as becomes its use, the wall panelling being 
covered with silk brocade. 

The other first-class car, the one illustrated in Figs. 
3 and 4 is divided into a saloon and smoking compart- 
ment, there being a buffet in the latter. The main 
saloon is furnished with revolving chairs and lounges. 
The smoking compartment has fixed seats with a pas- 
sage in the centre. The decoration here is of the 
Louis XVI. period, the woodwork being of deeply- 
carved mahogany, which is partly gilt. The windows 
are surrounded by frames for the curtains, the latter 
in this case being of golden yellow and cream 
brocade. Consoles support the monitor roof, ~on 
the underside of hick runs a mahogany and gold 
cornice. The coverings of the seats are of tapestry ; 
bouquets of flowers on a slate-blue ground in the 
saloon, and in the smoking compartment the ground 
is appropriately ‘‘ tobacco coloured.” This car 
being divided into two equal parts, the interior lacks 
space, and is not so imposing as the ladies’ car, but the 
decoration is very handsome. There are silk-covered 
panels of old gold and white, panels of mahogany 
with ornaments of silk, brass, and carved work. One 
beautiful design, taken, we believe, from the Petit 
Trainon, is notable for its undercut devices of rose 
wreaths and laurel branches; indeed, all the richness 
and grace that can be got from harmonious colouring, 
soft hates, and bold sculpting in metal or wood has 
been lavished on the interior of these two luxurious 
railway coaches. 

The second-class cars are only less ornate than 
those of the first-class, and happily the designer 
has not attempted te make up for a somewhat 
less lavish expenditure by more pronounced orna- 
mentation. This carriage contains a general saloon, a 
ladies’, and a smoking compartment. These are 
fitted with fixed seats, the scheme of decoration 
may be described as old English, and, probably, there 
will be some who will prefer the stronger design to 
the more sensuous effect of the French school of orna- 
mentation. The wood work is of black walnut, 
moulded, the panelling being Thuya wood. In the 
saloon compartment the coverings are of rose-cut 
velvet, with a wreath design. The same design in 
golden brown has been used for the ladies’ compart- 
ment, whilst the coverings for the smoking compart- 
ment are embossed morocco. There is a Brussels 
carpet of Indian design. 

In the third-class car the fittings are of polished 
oak, whilst the coverings are of ribbed tapestry with 
an antique design on a blue ground. The floor is 
covered with inlaid linoleum. 

In regard to the more utilitarian features of the 
train not much need be said, as our illustrations fully 
show the general principles of design, and details of 
construction are set forth in Figs. 8 to 21. The ves- 
tibule connections and couplings are of the most recent 
form, this being a part of the design in which Mr. W. S. 
Laycock’s experience has been especially valuable. As 


will be seen in Fig. 9, the cars are provided with corner | 4 


buffers as used in this country, so that any one can be 
incorporated with an ordinary train ; but the general 
scheme of this train is for American buffers. The 
buffer rods are in two parts which are telescopic. 
When the train is made up the corner buffers are put 
out of the way by the telescopic rods being closed. 
Should the cars be required to work with ordinary 
stock, the rod is drawn out, and a loose collar is 
slipped on, which regulates the amount of stroke. 
The rod is then replaced and keyed to the tubular 
part. The arrangement is well shown in Figs. 8, 9, 
and 10. Figs. 15 and 16 give two views of the com- 

nsating buffer beam, which is shown in place in 
ig. 9. This beam is of forged steel, and pivots 
on a l§-in. diameter pin. Figs. 17 to 21 show the 
plunger at the back of the beam, also shown in 

sition in Fig. 9. Fig. 17 is a plan, Fig. 18 a 
ongitudinal section, Fig. 19 a back view, Fig. 20 
an end view, and Fig. 21 a front view. In Kg. 9 
the side buffers are shown in position to work 
with ordinary stock, and with the loose sleeve, 
which is removed when working with central buffing, 
in place. The arrangement is an improvement on 
designs that have been got out for similar purposes, 
as the stresses set up do not come on the cotters which 
are used in connection with the buffing arrangement, 
but on the loose collar, which can be made of ample 
strength. The mounting of the buffer springs is in 
the centre of the framing, and the connection to the 
corner rod is through the trussed beam, which is 
pivoted to the buffer plunger in the centre, so that 
the traction device is continuous and elastic. 


In our former issue we referred to the construction 
of the underframe, and this is now clearly shown by 
our engravings. We have also described the heating 
and lighting arrangements, and, in conclusion, we 
have only to once more congratulate both Mr. Willis 
and Mr. Wainwright on the success that has attended 
their efforts to improve the stock of the line. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 8, 1897. 

SomeTHInG like a systematic effort is now being 
made to work up our steel-rail and pig-iron business 
in outside markets, our sales of steel rails in Europe, 
Asia, Africa, and Australia, and our sales of Alabama 
pig iron in Europe are of such proportions as to 
warrant better organised and more persistent efforts 
abroad. The events of the past week have aroused a 
good many consumers to a consideration of the ad- 
visability of providing iron and steel for in-coming 
demands. Steel billets, for instance, have moved up 
1 dol. per ton within a month. Pig iron has been 
nominally advanced, but selling prices are about the 
same, except in Alabama irons. Plate and structural 
steel makers are still cutting quotations to catch 
enough of the big business to enable them to mark up 
prices on the smaller buyers. There is considerable 
talk about higher and advancing prices, but the 
evidences are too fragile to handle roughly. 
A good many concerns have hung out their 
red eatin of danger of advancing prices, but they 
had better take it in until the railroads become pur- 
chasers of equipments. There is a heavy traffic on 
many wheat roads, and will be the customary traffic on 
cotton roads. Apart from this the increased traffic is 
only what we should expect. The banks complain of 
shy borrowers and small borrowing. Large disburse- 
ments are creating a steadily growing fund available 
for investments and promotions. Pig-iron markets 
are rather quiet. A good many furnace managers 
have been holding their torches with which to start 
furnaces so long that their fingers are burnt. Heavy 
dealings continue in lake ores. The Carnegie in- 
terests are about completing arrangements that will 
place them in a more advantageous position. The coal 
strike is still on, and some over-sanguine operators and 
editors look for an early adjustment. It will come if 
the miners’ terms are conceded. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was steady 
last Thursday forenoon, and a fair-amount of business 
was done up to about 20,000 tons. There were slight 
variations in price, and Cleveland advanced 2d. per ton. 
About 15,000 tons changed hands in the afternoon, the 
market presenting a very steady appearance. The settle- 
ment prices were: tch iron, 44s. 74d. per ton ; 
Cleveland, 41s. 9d; Cumberland and Middlesbrough 
hematite iron, respectively, 47s. 44d. and 48s. 74d. per 
ton. The forenoon market on Friday was very quiet, 
there being — a holiday feeling apparent owing to the 
visit of the Duke and Duchess of Va to the city to dis- 
charge two or three public functions. The turnover would 
not exceed 10,000 tons, and the tone was just a trifle 
off. Only a very slight change in prices took place— 
generally 3d. per ton down. On account of the royal 
visit jto the city the ‘‘ring” did not meet in the after- 
noon, and in honour of the event the members were 
entertained to lunch by Messrs. James Watson 
and Co. At the close of the forenoon market the 
settlement prices were 44s. 74d., 41s. 9d., 47s. 3d., and 
8s. 3d. per ton. Monday’s forenoon market was inac- 
tive, and the tone was quieter, but only some 10,000 tons 
were sold. Scotch iron lost 1d. and Cleveland 2d. per 
ton. Inthe afternoon other 10,000 tons were sold, and 
seme E closed flat. On the day Scotch iron dro; “~ Cleve- 

nd 24d., and Cumberland hematite iron 1k . per ton, 
while the settlement prices were 44s. 6d., 41s. 6d,, 47s. 14d., 
and 48s, 6d. perton. The market was very flat on Tues- 
day forenoon and very little — was engaged in. Scotch 
and Cleveland iron both declined in price 14d. per ton. 
In the afternoon somewhere about 20,000 tons were dealt 
in, and the finish was very dull at a further reduction in 
prices. On the day the values were from 2d. to 3d. per 
ton down, and the settlement prices were 44s. 3d., 
41s. 3d., 46s. 104d., and 48s. 3d. per ton. Business was quiet 
this forenoon, when about 15,000 tons of iron were dealt 
in. Prices were steady. In the afternoon about 20,000 
tons chan hands, and the close was quiet, Scotch 
ig d. per ton. The settlement prices were 
44s, 3d., 41s. 3d., 47s., and 48s. 3d. per ton. e following 
are the current market quotations of No. 1 special brands 
of makers’ iron: Clyde, 50s. 6d. ; Gartsherrie,"Summerlee, 
and Calder, 51s.; Caltness, 51s. 3d.—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardrossan), 
50s. ; Shotts “ at Leith), 52s.; Carron (shipped at 
Grangemouth), 6d. per ton. There is not much of 
fresh interest to report oe pig-irou market, as 
owing to the — struggle between the masters and 
the men in the engineering trade, future business is in 
abeyance, and speculation is entirely checked. There 
are also fewer inquiries and orders being placed from the 
Continent. Last week’s shipments of pig iron from 
Scotch ports amounted to 5340 tons, as compared wit! 
5804 tons in the corresponding week of last year. They 
included 480 tons fer India, 130 tons for Australia, 120 





tons for France, 995 tons for Germany, 700 tons for Rus- 











sia, 200 tons for Holland, smaller quantities for other coun. 
tries, and 2271 tons coastwise. One hematite furnace at Dal- 
mellington Iron Works having been damped down durin 

the past week, the number of furnaces in blast remains a 
78, which was the number in blast at this time last year 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 350,049 tons yesterday afternoon, 
as against 350,521 tons yesterday week, thus showing 
a reduction amounting to 472 tons for the past week, . 


Finished Iron and Steel Trades.—There is a fair amount 
of business doing in the finished iron trade, but in the 
steel trade the furnaces and mills are well employed, and 
the tendency is, if anything, firmer than last week. In 
another month the shipbuilding trade may be affected, but 
as yet it has not felt the dispute in the engineering trade 
Prices of steel remain as follow: Angles, 5/. per ton: 
plates, 5/. 5s. ; bars (round, square, and flat), 62. per ton,’ 


Glasgow Copper Market.—Copper was quite j 
’*Changelast Thurday forenoon, and unaltered at Aoery 
per ton cash buyers and 49/. 8s. 9d. three months. In the 
afternoon, however, about 75 tons changed hands at 
49]. 2s, 6d. and 49/. 1s. 3d. per ton cash. On Friday 
forenoon the market was quite idle, and the price was 
quoted 2s. 6d. higher at 49/7. 3s. 9d. cash buyers and 
491. 10s. three months. At the forenoon market on Mon- 
day one lot was bought, and the price made 2s. 6d. per 
ton. In the afternoon the price made other 2s. 6d. Ses 
no business followed. At yesterday’s forenoon session 
of the copper market no business was reported, but the 
price lost 1s. 3d. per ton. One lot was sold in the after. 
noon at the forenoon price. Copper was idle in the fore- 
noon, but it was quoted firm at 49/. 10s. per ton cash 
buyers, and 49/. 17s. 6d. three months, being an improve- 
ment of 1s. 3d. per ton. The afternoon market was 
steady, but only one lot of 25 tons changed hands, 


Further Development of the Lanarkshire Coalfield.—The 
Chapel Collieries, Newmains, were recently acquired by 
a private limited com ny, who intend developing the 
field considerably ; and on Thursday last Mr. Alexander 
Mitchell, of Luscar, Dunfermline (chairman of the com- 
pany), Mr. John Motherwell, of Rawyards, Airdrie, and 

r. George 8. Loudon (directors), cut the turf of two 
new pits which are about to sunk to the Lower 
Drumgray coals. The larger shaft is to be 16 ft. by 
9% ft., and will be fitted with double cages and capable 
of dealing with an output of 700 tons per day. ‘The 
smaller shaft is to be 9ft. by 6 ft., and arranged{to 
wind coal should that be found necessary. The most 
modern type of screening and washing plant is to 
be erected, so as to place the coal in the best possible con- 
dition on the market. Fireclay of excellent quality is 
associated with three of the coal seams, and it is intended 
to erect a fireclay works as an adjunct to the colliery, 
The mineral field extends to about 800 acres, and is inter- 
sected by both North British and Caledonian Railway 
A allowing easy access to the principal towns and 
shipping ports in Scotland. Mr. Thomas Moodie, late of 
Earnock, has been genie works manager. The 
managing director is Mr. Rober’ Ramsay, late of the 
Clackmannan Coal Company. 


Steel Company of Scotland—A Satisfactory Report.— 
The — of the directors of this company for the year 
ended vg! 15 states that the machinery at both works 
has been kept well employed throughout the year, the 
result being that the output exceeds by several thousand 
tons that of any previous year in the history of the 
company. Prices of finished materials were some- 
what higher than those of the preceding year, but 
the advance in the price of plates was more than 
counterbalanced by the higher prices paid for raw 
material, notably pig iron and ore. ll the same, 
there was a balance of 54,6997. 7s. 9d., from which had 
to be deducted 17,2627. 0s. 9d., which was the amount 
spent on improvements and additions to plant. The 
directors thought it — to reopen the reserve fund 
account, which was exhausted during the former years of 
depression, and they had, therefore, carried 20,0007. to 
the credit of that account. From the balance of 
17,4371. 7s. they recommended that 13,381/. 4s. should be 
appropriated to a dividend on the paid-up capital at the 
= =r per cent. per annum, leaving 40567. to be carried 
orward. 


Caledonian Railway Jubilee.—A dinner of the engi- 
neering staff of the Caledonian Railway, in commemo- 
ration of the fiftieth anniversary of the opening of the 
line from Carlisle to Beattock, 40 miles, was held last 
Friday evening in the Windsor Hotel, Glasgow. Mr. 
George Graham, M.Inst. C.E., presided, and gave the 
toast of ‘‘ The Caledonian Railway.” Sir James Thomp- 
son, general manager, replied. The extent of the Cale- 
donian Railway in 1850, he said, was 130 miles; now the 
lines owned and jointly owned by the company comprise 
1100 miles. The capital in 1848 was four millions; 
whereas it was now over 40 millions. The revenue for 
the year 1848 was 249,000/., and it had now reached 
3,600,0002. The number of the staff in 1850 was 1600, 
and it was now considerably over 20,000. Other toasts 
followed. During the evening the chairman, who was 
on the first mger engine run on the Caledonian Rail- 
way, and the oldest servant of the company, was pre- 
sented with a handsome silver cup and two companion 
vases in commemoration of the anniversary. On the 
following day (Saturday) the workpeople in the service 
of the company at St. Rollox Locomotive Works, to- 
gether with their ‘‘belongings,” making up a party 
of 6700 individuals, had an excursion to Aberdeen. 
The total distance, going and returning, was 306 miles; 


h | nine trains were employed in doing the work, and every 


rson was allowed ample time to visit all the places of 
interest in the “granite city.” Not a single mishap 
occurred. It was truly a record excursion. While in 
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een the staff dined together, and Mr. M‘Intosh, 
pay tonite superintendent, presided. In reply tothe 
toast of his health, he said it might interest them to 
know that there were 8000 employés connected with 
the locomotive coerce over 3000 of whom _ were 
daily employed at St. Rollox. When they realised that 
they were able to turn out on an average 60 new engines 
ina year, besides maintaining 950 which were always in 
steam, the public could form some idea of the magnitude 
of the undertaking. The works were capable of agen Fs 
100 new wagons per week, besides maintaining the repairs 
of 62,000 constantly on the road. They were likewise 
able to turn out over 200 new carriages per year of the 
largest and newest type, besides keeping in good repair 
2500 which were in use. 

West of Scotland Iron and Steel Institute.—The members 
of this Institute had their annual excursion last Saturday, 
the place selected being Tarbet, on Loch Lomond, which 
was reached partly by the West Highland Railway and 
chiefly by steamer vid Arrochar. Dinner was partaken 
of in the hotel; the weather was excellent, and the 
party most agreeable. 

Electric Light for Edinburgh and Glasgow Trains.—Mr. 
J. F. M‘Intosh, the Locomotive Superintendent of the 
Caledonian Railway, has at present under construction 
at the Caledonian Railway works at St. Rollox, Glasgow, 
a specially-designed train for the company’s Edinburgh 
and Glasgow route. The train is to be fitted throughout 
with electric light, and if the experiment is successful, the 
present system of gas and oil lighting will be dispensed 
with. On the centre panel of each compartment of the 
train will be fixed two lamps of eight candle-power each, 
and each compartment will contain accumulators suffi- 
cient to supply for nine hours. The system will be intro. 
duced on the low-level trains also if it is adjudged a 
success, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineering Dispute.—An important development 
of the lock-out in Sheffield took place this week, some 110 
engineers and 60 labourers employed by Messrs. Craven 
Brothers, Limited, railway wagon and carriage builders, 
ceasing work in consequence of the discharge of union 
workmen. At the outset of the dispute in Sheffield it did 
not come to the knowledge of the lock-out leaders that 
Messrs. Craven had joined the Employers’ Federation. 
When the other firms locked out their men that firm only 
discharged one workman, and it was not thought that 
this action had anything to do with the trouble. Next 
week, however, another was discharged, and last week a 
third. Inquiries brought to the knowledge of the 
officials that only four of the union engineers employed 
by Messrs. Craven were being paid a weekly wage, the 
rest working on piece, and believing that the firm were 
‘carrying out the lock-out undertaking with regard to 
these four men, they at once called out the whole body. 
The men who ceased work included 50 members of the 
Machine Workers’ Society, the rest being non-society 
men. 

The Use of Gas Engines.—Sir F. T. — speaking 
as chairman at the meeting of the Sheffield Gas Company 
on Tuesday, expressed his surprise that the gas engine 
was not more frequently adopted in Sheffield. No ground 
space was required for a boiler, and no chimney ; there 
was no boiler to clean and repair, and no boiler insur- 
ance; there were no clinkers and ashes to remove, and 
no firemen to pay; gas engines could be started or 
stopped at will ; and there was no loss of fuel during the 
stand-by hours. An engine indicating 20 horse-power, 
worked with gas at 2s. per 1000 cubic feet, and consum- 
ing 18 cubic feet per horse-power, cost only 0.43d. per 
indicated horse-power. Yet during the year they had 
only fixed 29 additional gas engines, and the gas con- 
sumed by gas engines amounted to 66,802,000 cubic feet 
in 1896, against 89,923,000 in the last 12 months. 


Steel and Iron.—The local iron trade keeps up much 
better than might have been expected. There is a very 
fair demand and prices are firm. Quotations for delivery 
in Sheffield are: Sheets, 7/. to 7/. 10s. ; bars, 5/. 17s. 6d 
to6l. ; west coast hematites, 59s. to 61s. ; east coast ditto, 
57s. 6d. to 58s.; Lincolnshire No. 3 foundry, 43s. 6d. to 
44s, ; forge ditto, 42s. to 42s. 6d.; Derbyshire No. 3 
foundry, 45s. to 45s. 6d. ; forge ditto, 40s. to 41s. 6d. For 
several weeks there was a falling off in orders for steel, 
and some firms were rapidly clearing their books. The 
last few days have witnessed a change, and leading firms 
have received some very good orders. The general de- 
mand, however, is not what it would have been had the 
engineers continued at work. The file trade is experienc- 
ing, in an increasing degree, the effects of the strike, and 
although there is work at present a dull time is looked 
for. The deliveries at the shipyards and engineering 
establishments now going on are not being used, and some 
time must elapse before more are needed. A fair amount 
of work is being found for the rolling mills, tilts, and 
forges ; and the wire mills are kept going. The firms 
who have devoted themselves to the manufacture of 
stamping and crushing machinery are moderately busy. 
Some of the old staple trades of the city are being 
seriously affected by the little wars that are going on in 
many of the markets. There is less doing with India ; 
trade with Spain is at a standstill; business with the 
Argentine has undergone serious relapse ; and with the 
Cape things are quiet. 

The Coal Trade.—The output of coal continues fairly 
large throughout the whole of South Yorkshire, and in 
Some instances prices are improving. The demand for 
house coal is improving both locally and for a distance, 
prices in some sorts having been advanced from 6d. to 1s. 
A good tonnage is being sent to the metropolis, and mer- 











chants and consumers in the eastern counties are also 
taking a full share. The dispute in the engineering trades 
still keeps down the consumption of manufacturers’ fuel, 
but prices remain unaffected. Considerable quantities 
continue to be sent out for the export trade, which shows 
no sign of slackening. Collieries who supply the leading 
railway and gas companies are also doing w i. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change, many gentlemen attending 
the autumnal meeting of the Associated Chambers of 
Commerce which is this week being held here, being 
present. The tone of the market, however, was 
rather quiet, and little business was _ transacted. 
There were merchants who sold No. 3 g.m.b. Cleve- 
land pig iron at 41s. 6d. for prompt f.o.b. delivery, 
and that price was generally regarded as the market 
quotation, though the majority of producers adhered to 
41s, 9d. No. 1 Cleveland pig was put at 43s., No. 4 
foundry 40s. 9d., and grey forge 39s. 9d. Middles- 
brough warrants were weak. After realising 41s. 43d. 
they eased to 41s. 34d., which was the closing cash price 
of buyers. East coast hematite pig iron was in only 
very moderate demand, and there were sellers of Nos. 1, 
2, and 3 at 48s. 6d. for early delivery. Quotations for 
Spanish ore were steady. Middlesbrough hematite 
warrants were dull throughout the day at 48s. cash buyers. 
To-day there was practically no change in the market. 
Prices for makers’ iron were the same as yesterday. 
Middlesbrough warrants, after easing to 41s. 24d., closed 
very quiet at 41s. 3d. cash buyers. After declining 
steadily for some time, Cleveland iron in the warrant 
stores has once more begun to accumulate. Middles- 
brough warrants are generally No. 3, but that quality 
being scarce, rumour has it that inferior iron is being 
sent into the public warrant stores. 


Blast-Furnacemen and the Eight-Hours Day.—The re- 
presentatives of the Cleveland Blast-Furnacemen’s Asso- 
ciation have, at length, practically gained what they have 
been agitating for so long, viz., an eight-hours day for 
blast-furnacemen. The Cleveland Ironmasters’ Associa- 
tion have agreed, subject to certain conditions, which are 
likely to be approved of a employés, to concede the 


three shifts per eo e men’s representatives are 
highly pl with the result of their negotiations with 
the employers. 


Manufactured Iron and Steel.—Very little new can be 
reported with regard to the manufactured iron and steel 
trades. The shadow of the engineers’ strike is interfering 
to no small extent with business, and new orders are now 
scarce. As might be expected, shipbuilding material is in 
poor demand, for the building of vessels is likely to be 
stopped by the difficulty in getting them engined. 
Common iron bars are 5/. 5s.; and iron and steel ship- 
_ and ship-angles all about 5/.—less the customary 

iscount. Heavy sections of steel rails are nominally 
41, 10s. net at works. 


Coal and Coke.—Coal is generally steady. Bunkers 
are in good demand, with prices tending upwards, but 
the supply is large. Gas coal is steady at about 7s. 6d., 
but large quantities are being delivered on old contracts 
at lower prices. Manufacturing coal rather dull. House- 
hold coal is slow of sale at the Landsale collieries. Coke 
shows little change. Prices keep high, but the demand, 
though still heavy, is hardly so large as it was a little 
while ago. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has continued steady, colliery pro- 
prietors appearing dis’ to reduce production until the 
demand improves. The best steam coal has made 10s. 9d. 
to 11s. per ton, while secondary descriptions have brought 
9s. 6d. to 10s. 3d. per ton. he demand for house coal, 
both for eg and inland delivery, is increasing ; 
No. 3 Rhondda large has made 10s, 9d. per ton. A good 
business has been passing in coke ; foundry qualities have 
made 17s. to 18s. per ton, while furnace descriptions have 
brought 15s. 6d. to 17s. per ton. As regards iron ore, 
rubio has been ong | 13s. 6d. to 13s. 9d. per ton. The 
manufactured iron and steel trades have been less active, 
and prices for steel rails have been reduced 2s. 6d. per 
ton. 

Steam Rollers.—At Chard on Wednesday an important 
decision was given, which concerns manufacturers and 
owners of steam rollers throughout thecountry. Messrs. 
Eddison and De Mattos, engineers, of Dorchester, were 
summoned for ‘‘causing to be driven on a certain high- 
way a locomotive without then and there having three 
persons to drive or conduct such locomotive, contrary to 
the statute,” &c. The defendants contended that a steam 
roller was totally different to a traction engine, threshing 
engine, ploughing engine, or road locomotive hauling 
engine, as it was simply and solely employed for repair- 
ing the roads for the benefit of the country at large; and 
they pointed out that they were the largest steam-rolling 
contractors in the country, and never supplied more than 
a driver and flagman to conduct their engines. They 
further stated that they could bring evidence from 
London and all the chief counties throughout England 
where steam rollers were used, proving that they only 
employed a driver and a flagman to conduct the same. 
The daenieain added that when the statute relied on 
was passed, steam rollers were not manufactured, and that 
there was not room on a steam roller foot-plate for two men, 
steam rollers being madeso as to be driven and steered by 
one man. After a lengthened discussion the case was 


dismissed, the Mayor stating that the Bench was of 





opinion that a steam roller did not constitute a locomotive 


at work within the meaning of the Act. The Ex-Mayor 
remarked that if the prosecution had succeeded it would 
have been highly vexatious, as all steam rollers would 

ave to be re-constructed to carry twomen. Mr. Elton 
said there were difficulties in the case, but the Act 
evidently did not apply to the later developments of 
locomotive power. 

Bristol Docks.—The docks committee of the Bristol 
Town Council has adopted the following resolution : 
‘That in view of the inadequate accommodation at this 
port for the largest class of cargo steamers employed in 
the American and Canadian trades, and the great pro- 
bability that such class of vessels will in the near future 
attain much larger dimensions, the engineer be instructed 
to prepare plans for such an extension of dock accommo- 
dation as will provide for the reception of the largest 
class of vessels building or afloat.” 


Blast-Furnaces at Llanelly.—A proposal to erect blast- 
furnaces at Llanelly is now assuming practical shape. A 
meeting upon the subject was held at the Stepney Hotel 
on Monday, when a report of Messrs. E. W. Hampton 
and E. B. Moses was read and considered. The report 
recommended the erection of two blast-furnaces capable 
of producing 800 to 1000 tons each of hematite pig iron 
per week, or a total output of 1600 to 2000 tons per 
week. The cost of manufacture, it was estimated, 
would be low ; and, with the plant recommended, it was 
urged that a profit of 20,0007. per annum could be made. 
The site upon which it is proposed to erect the blast- 
furnaces is a piece of land in close proximity to the 
Copper Works Dock. The cost of erection is estimated 
at 43,5607. The proposals of the report were adopted. 


Electricity at Bristol.—The Electrical Committee of 
the Bristol Town Council is preparing to supply motive 
power for domestic and industrial purposes. At its last 
meeting, the secretary laid before the committee a report 
showing that by the use of motors power could be obtained 
on reasonable terms for any purpose, and that where cur- 
rent was available motors were becoming very popular. 
They can be obtained with a capacity varying from 
vy horse-power upwards, and consume current only when 
at work and in proportion to the demand upon them, 
The committee resolved to supply motors on simple hire 
or the hire-purchase system, and to make a charge of 2d. 
per unit for the electricity consumed. 


_ The Swansea Valley.—The production of steel is declin- 
ing. Out of 22 smelting furnaces in the valley only 14 have 
been in activity of late. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during August were 
as follow: Cardiff — foreign, 886,397 tons; coastwise, 
185,958 tons. Newport—foreign, 189,039 tons ; coastwise, 
88,279 tons. Swansea—foreign, 99,485 tons; coastwise, 
56,591 tons. Llanelly—foreign, 16,771 tons; coastwise, 
6479 tons.. It follows that the aggregate shipments of 
coal for the month from the four ports during August 
amounted to—foreign, 1,191,692 tons; and coastwise, 
337,307 tons. The shipments of iron and steel from the 
four principal Welsh ports during August were: Car- 
diff, 1695 tons ; Newport, 1388 tons ; Swansea, 125 tons; 
and Tr nil ; total, 3208 tons. The shipments of 
coke were: Cardiff, 7131 tons; Newport, 1479 tons; Swan- 
sea, 2188 tons ; Llanelly, nid ; total, 10,798 tons. The ship- 
ments of patent fuel were: Cardiff, 27,891 tons ; Newport, 
8624 tons ; Swansea, 28,672 tons; Lianelly, nil; total, 65,187 
tons. The aggregate shipments of coal from the four 
principal Welsh ports during the first eight months 
of this year were as follow: Cardiff, 9,879,309 tons; 
Newport, 2,441,553 tons; Swansea, 1,250,316 tons; 
and Llanelly, 152,312 tons; total, 13,723,490 tons. 
The aggregate shipments of iron and steel from 
the four ports to August 31 this year were: Cardiff, 
45,572 tons; Newport, 44,184 tons; Swansea, 4665 
tons; and Lianelly, 130 tons; total, 94,551 tons. The 
aggregate shipments of coke were: Cardiff, 37,349 
tons; Newport, 10,923 tons; Swansea, 12,104 tons; 
and Llanelly, nil; total, 60,376 tons. The aggregate 
shipments of patent fuel were: Cardiff, 247,177 tons; 
Newport, 25,523 tons; Swansea, 234,708 tons; an 
Llanelly, nil; total, 507,408 tons. 

The Electric Light at Cardiff.—At a meeting of the 
Cardiff Town Council on Monday, Mr. Alderman Carey 
stated that the receipts from electric lighting were now 
not only sufficient to meet the current expenditure, but 
also to relieve the rates to the extent of a halfpenny in 
the pound per annum. 








THE GREAT NORTHERN AT NorrincHaAM.—The exten- 
sions in Nottingham of the Great Northern Railway are 
progressing with rapidity. A viaduct is practically com- 
pleted between Narrow Marsh and Leenside, and the 
steel girders for the last-named district, though not yet 
delivered, are expected shortly. The brickwork on the 
section between London-road and Leenside is up to the 
spring of the arches, and more than half the arches on the 
same section are turned, it being expected that the whole 
length will be completed in about six weeks. Large steel 
girders to go over the canal between Leenside and London- 
road are in course of erection, but the length between 
London-road and Meadow-lane is not so far advanced, as 
the necessary powers were only obtained in the last ses- 
sion of Parliament to do this part of the work. A com- 
mencement has been made with the cylinders for a via- 
duct between the gas works and the canal; probably it 
will be necessary to use air pressure before these cylinders 
go down to the rock. A commencement has m made 
in excavating the rock on the north side of the Hermitage, 
After a short time operations at this place will become 
more extensive, as a locomotive and steam navvy will be 
set to work. 
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COLONIAL TRADE. 


A MONUMENTAL blue-book of 600 pages has just 
been issued by the Colonial Office. The official 
title given to it is ‘‘Trade of the British Empire 
and Foreign Competition,” and it contains a 
‘* Despatch from Mr. Chamberlain to the Go- 
vernors of Colonies and the High Commissioner 
of Cyprus, and the Replies thereto.” No subject 
could be of higher Imperial importance, for this Km- 
pire, above all nations of the earth, lives by trade, 
and, unless trade flourish, must fall apart like a 
house built upon the sand. To some extent, it is 
true, the same might be said of all civilised coun- 
tries, but with us it is a truism that can hardly 
be too often expressed. In these Isles we are so 
crowded, we have so few natural resources compared 
to our population, that we can only support our- 
selves by manufacture and barter. We must be 
a factory and a mart, or starve. 

These things are known by all. No individual 
class nor party denies them ; yet how seldom do 
we act as if they were true! The manufacturer 
and merchant reviews his position by his annual 
balance-sheet ; and now Mr. Chamberlain, a far- 
seeing statesman and sound business man, strives 
to put us in a position to review a part of the 
country’s trade by a national balance-sheet. Let 
us hope the lesson it teaches will be laid to heart. 

It is only of late that the nation has awoke to 
the value of the Colonies—not so long ago looked 
upon by many as useless incumbrances—as con- 
sumers of our manufactured products. Foreign 
States may shut out the fruits of our industry by 
prohibitive tariffs, but it is now hoped a better 
understanding may be arrived at between the 
different branches of the Empire in all parts of the 
world, and that a mutual tie will bind together for 
the common good all subjects of the Crown. The 
returns now put forward by the Colonial Office are 
designed to show the progress of foreign competi- 
tion during the decade ending the year 1894, and 
are made in respect of 1884, 1889, and 1894. The 
short time at our disposal since the report came out 
has not enabled us to make anything like a com- 
plete examination of the large amount of statistical 
material thus put in our hands. We can only hope 
to touch on a few of the most salient features in 
this article, leaving the details to be dealt with, as 
occasion may arise, at future times. 

The first table in the report gives totals for the 
three years 1884, 1889, and 1894 of the amount of 
trade done in regard to British and foreign imports 
for the respective colonies. A caution is given that 
the returns sent in are not always strictly compar- 
able, and only those articles are included in which 
the importation reaches a value of 5001. per annum, 
and in which the foreign importation reaches 5 per 
cent. in value of the whole. It is not very clear 
why this limitation should have been imposed. 
The wording of the report is a little obscure, but, 
as we read it, the exclusion of goods in which 
the competition of foreign countries did not ex- 
ceed 5 per cent. of the whole might make 


0) British trade appear to be in a far worse posi- 


tion than is actually the case. For instance, 
we will imagine that in 1884 Canada imported 
10,0001. worth of cutlery and tools, of which 
60001. worth came from England, and the re- 
mainder from the United States. In that case 


3e4| the respective figures of merit to England and the 


United States would be 6 and 4. Wewillnow imagine 
that England had so improved her manufactures 
In 
that case cutlery and tools would drop out of the 
return and we should gain no credit for our success. 


368 | If, on the other hand, our victory had not been of 


quite so sweeping a character, and America had 
retained 5 per cent. of the total trade, then 
the English figures would have gone up _pro- 





portionately. To put the matter in another light, 





it may be supposed that England supplied a colony 
with all things imported, excepting, say, silks and 
wines, and of these commodities we sent 10 per 
cent. Then in spite of the millions the total trade 
from the Mother Country might exceed that from 
abroad, we should appear in the Table as 90 per 
cent. to the bad. No doubt there appeared a good 
reason for the limitation, but so far as we can 
judge, it is not only unnecessary but misleading. 
It may be, however, that in spite of allowances that 
should be made for these reasons, the broad lesson 
to be learned from the figures is unaffected. 

Remembering the restrictions already mentioned, 
and looking through the Table, we find for the first 
year (1884) that New South Wales and Canada had 
by far the largest import trade, the former taking 
from all sources just over 16 millions’ worth of 
goods, and the latter nearly 13? millions’ worth. 
The Australian colony was then the best customer 
to the Mother Country, only spending 1,682,9721. 
on foreign imports, whilst Canada took nearly 
half her total imports from foreign countries. 
Coming down to 1894 we find the import trade 
of New South Wales to have fallen off largely, 
her total imports being 9,112,4761., whilst her 
foreign imports are but half a million less than in 
1884. In dealing with Canada we find the re- 
turns still unfavourable to British trade, for whilst 
in 1894 the total imports were almost the same 
as in 1884, the foreign imports had increased nearly 
800,000/. We need not give detailed figures of the 
other 30 possessions enumerated in the Table. 
India stands next in amount; her total imports 
have increased during the decade from 7} millions 
to 11% millions, but the greater part of this growth 
was due to her purchases from foreign countries 
which had grown from 1,718,810l. to 4} millions. 
Victoria imported 24 millions less in 1894 than in 
1884. In the former year she took altogether only 
4,111,459/., the falling off being almost confined to 
her purchases from the Mother Country. The 
Straits Settlements have gone ahead a little during 
the decade, but chiefly in foreign imports, the trade 
with England having declined ; the total imports 
being over 5 millions. Of the other Colonies men- 
tioned two, the Cape and the Mauritius, exceed 
2 millions total imports, whilst four exceed a mil- 
lion—Jamaica, South Australia, Tasmania, and New 
Zealand. 

Taking the comparison as a whole, we find the 
result increasingly unfavourable to British trade. 
In 1884 the aggregate value of the imports to all 
the Colonies mentioned (India being excluded) was 
over 58 millions, of which nearly 15 millions were 
due to foreign sources. In 1889 the corresponding 
figures were, roughly, 563 millions and 15? millions ; 
whilst in 1894 the totals were close upon 50 mil- 
lions and 16 millions. There has, therefore, been 
a constant decrease of imports to the Colonies from 
Great Britain, and a constant increase in the im- 
ports of our foreign competitors. Translated into 
percentages, which put the matter concisely, we 
find that in 1884 the imports to the Colonies from 
foreign sources (within the limits of the inquiry) 
amounted in value to 25.71 of the whole, in 1889 to 
27.82 of the whole, and in 1894 to 31.88 of the 
whole. 

It will be understood, as already stated more 
than once, that the figures hitherto quoted only 
deal with goods which are affected by foreign com- 
petition, for Mr. Chamberlain limited the reference 
to those articles in which we meet competition. If 
we go beyond this limitation, and take the whole 
volume of Colonial trade, we find that the percen- 
tage of foreign success is not greatly altered, al- 
though the totals of both British and foreign goods 
are naturally increased enormously, as compared 
with’ the restricted figures before dealt with. 
Thus the total value of all imports from all 
sources to the Colonies in 1884 was 138,026, 2511., 
of which 35,633,701/. was imports from foreign 
countries. In 1894 the figures for total imports 
from all sources had not gone up greatly, 
being 139,804,345). ; but the imports from 
foreign sources had made great strides, amount- 
ing to 44,040,049). It will thus be seen, even 
on total imports with no restrictions, that the 
Colonies had reduced their account with the Mother 
Country during the decade in order to transfer their 
custom to our foreign competitors. The percentage 
borne by foreign to the total was in 1884 25.79 per 
cent. and in 1894 31.50 per cent. 

Turning to that part of the return which deals 
with the principal countries competing, we find, as 
might be anticipated, that there are serious diffi- 
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culties in the way of arriving at a just estimate. 
For instance, it is the port of shipment that appears 
in the Customs returns as the country of exportation. 
Statistics show the course of trade, not the origin 
and destination of the produce. The fact leads to 
the uncomfortable suspicion that Great Britain gets 
credit for producing a good many things that are 
made in foreign countries, for we hold so large a 
bulk of the over-sea carrying trade, that many 
things are sent here, especially for Colonial markets, 
only to be re-shipped. It is, of course, a good thing 
that we should make something in the way of 
freight out of foreign-made goods, but in spite of 
this the returns may be deceptive, as leading us to 
suppose we not only transport these things but 
make the manufacturers’ profit on them. It is as if 
Pickford’s took credit for producing all the goods 
they carry. 

The report goes on to say that in particular 
classes of goods the foreigner now, in some cases, 
does more than 50 per cent. of the trade which a 
few years ago was admittedly British. Instances are 
given in regard to carriages and wagons, in regard to 
which the United States have quite eclipsed us at the 
Cape. Hong Kong now gets 50 per cent. of yellow 
metal from Germany. Hammers go to Victoria 
chiefly from the United States ; agricultural imple- 
ments to Tasmania principally from America and 
Germany, and in New Zealand Germany has almost 
a monopoly of the trade in musical instruments. 
In other cases, we are told, ‘‘the foreign manu- 
facturer has practically ousted his British com- 
petitor.” For instance, in Hong Kong the wire 
trade has been taken out of our hands, and in 
Malta we have entirely lost the supply of wrought 
iron, which has passed to Belgian manufacturers. 
Apparel, arms and ammunition, firearms, gun- 
powder, beer, candles, cement, chemicals, clocks, 
cotton manufactures, furniture, glassware, hard- 
ware, cutlery, implements and tools, iron and 
steel, nails, plate, and woollen manufactures are all 
mentioned as classes of goods in which we have to 
meet strenuous competition from abroad in our 
export trade to the colonies. 

Certain general conclusions are drawn by the re- 
port from the returns obtained. It is stated that ‘‘in 
the best class of goods and in the capacity to put 
the best possible article on a market which re- 
quires it, the manufacturers of the United King- 
dom are still supreme.” Unfortunately there are 
exceptions to this cheerful view, and what is worse, 
they are exception in fields in which English 
manufacturers long considered themselves unap- 
proachable. In “machinery and tools of certain 
patterns” (and ‘‘ certain patterns” might be given a 
very wide range) ‘‘ the United States manufacturer 
shows a superiority, though the ardent Imperial Con- 
federationalist may gain comfort from the fact that 
Canadian manufacturers are often successful com- 
petitors with those of the United States” in these 
goods, and therefore beats the Mother Country on 
what was formerly her own ground. ‘‘ A great 
part of the general Colonial market is,” we are 
told, ‘‘not a market for the best class of goods.” 
We regret to hear it. Cheapness is a paramount 
virtue, but cheapness may be purchased too 
dearly, and when obtained at the expense of suit- 
ability in the article, it is one of the most 
insidious of vices. We hope our Colonial friends 
will soon learn this lesson, as it has been well 
learned in the United States to the great benefit of 
the community. We trust also that the British 
manufacturer will not devote himself overmuch to 
the development of the cheap and common trade, 
which may bring a temporary profit at the ex- 
pense of what is far more valuable, good repu- 
tation ; for purchasers are sure to come to 
their senses sooner or later, and the cheap 
and trumpery market will be shunned. Un- 
suitable goods, cheap at first cost, are dear in 
the long run. It is hardly necessary to say here 
that an article, an engine fcr example, may have a 
great deal of money spent on unnecessary finish, 
and thus be increased in price without added use- 
fulness. That is a matter upon which we may have 
more to say later. The report also points out that 
a certain proportion of the better class of trade may 
go with the cheaper. That is a danger we may well 
be content to risk. 

Without going further at present into the details 
of this important return it may be said generally 
that it is by no means of a reassuring nature, 
indeed being quite the reverse. Whether the new 
policy of Imperial Federation, towards which recent 
events in regard to our denunciation of foreign 


treaties have tended so hopefully, will bring relief 
from the pressure of foreign competition it is pre- 
mature to say; but in any case it is somewhat 
humiliating for the vaunted commerce of Great 
Britain to have to cry aloud for protection against 
the foreigner, and to be unable to maintain our lead 
without advantage of protection in the markets of 
our own Colonies. What the reason of this falling off 
may be it would be too long a task to inquire now, 
but we shall return to the subject at a later date. 








SHIPPING AFFAIRS IN JAPAN. 

THE mercantile marine of Japan is attaining such 
dimensions, and the steps which are being taken to 
develop it still further are of such importance, that 
shipping affairs in Japan should be carefully noted 
by the shipowners and shipbuilders of this country. 
They are receiving great attention in Japan, and 
the native journals discuss very fully all the pro- 
posals which are made regarding them, and describe 
the results of the operations which have been 
undertaken. Some of the most important points 
connected therewith we will mention for the 
benefit of our readers who are interested in shipping 
affairs. 

One of the latest developments is the new Trans- 
Pacific line which has been undertaken by the 
Oriental Steamship Company (Toyo Kisen Kaisha) 
and Mr, Asano, the president of that company, is 
being complimented by his fellow-countrymen for 
having succeeded in breaking the monopoly hitherto 
enjoyed by the Pacific Mail and the Oriental and 
Occidental Steamship Companies in the ocean 
trade between Japan and San Francisco, in connec- 
tion with the great overland trunk railway system, 
terminating at that port. The manner in which he 
attained his object without having to strike a blow 
in the way of a traffic war shows that he is an 
adept in tactics. Being convinced that the best 
plan for the Toyo Kisen Kaisha to conduct a profit- 
able Trans-Pacific steamship trade would be to 
connect at San Francisco with the Southern Pacific 
Railroad hitherto worked in co-operation with the 
Pacific Mail and the Oriental and Occidental Steam- 
ship Companies to the exclusion of other lines, Mr. 
Asano first visited San Francisco and interviewed 
the managers of those powerful shipping concerns, 
and explained to them the advantages which would 
be conferred on his company by the new Naviga- 
tion Encouragement Law, and requested that it 
should be admitted into the San Francisco pool 
arrangement. They failed, however, to come to 
terms, and Mr. Asano betook himself to San 
Diego, in Southern California, a rival railway ter- 
minus. Here he was warmly welcomed, and was 
strongly pressed to make San Diego the channel 
of the Toyo Company’s trade instead of San Fran- 
cisco. Mr. Asano, however, saw his opportunity, 
and instead of agreeing at once, took time to con- 
sider this proposal. Taking train to New York, 
he called on Mr. Huntingdon, the president of the 
Southern Pacific Railroad, but that gentleman 
did not at first show any inclination to agree with 
Mr. Asano’s request, but contended that it was im- 
possible to concede to foreign capitalists an equal 
share in the Pacific steam and railway service 
established by American capitalists after 30 years 





of labour and expense, and that, though Japan had 
won a splendid victory in a foreign war, an enter- 
prize of the kind now under discussion would be 
more difficult to conduct successfully. Here came 
in Mr. Asano’s tactics, and he convinced Mr. Hunt- 
ingdon, that instead of driving the Toyo Company 
to establish a rival company vid San Diego, each of 
the two steamship companies now carrying on regular 
traffic with four steamers on the line, that is, eight 
steamers in all, should reduce the number to three, 
and thus admit the Toyo Kisen Kaisha to employ 
three steamers in connection with the other two 
lines, and to enjoy the same advantages as to rail- 
way connections, and so forth. Mr. Asano at once 
crossed the Atlantic, and as soon as he arrived in 
England he gave orders for building the company’s 
steamers. These settled, he proceeded to Batoum 
to inspect the petroleum business, which has great 
possibilities of development in the Far East. He 
then returned to New York, and in company with 
Mr. Huntington, proceeded to San Francisco for the 
purpose of concluding a regular contract with the re- 
sponsible officials of the steamship companies. This 
involved some negotiations, but at last they were 
concluded, and Mr. Asano took passage for Japan 





next day. If he is to be taken as a fair specimen 
of the. modern Japanese, it is quite evident 





that they will be quite able to hold their own in 
the battles of commerce as they have shown in 
war. 

The complete programme of the Toyo Kisen 
Kaisha is very ambitious, and includes regular 
services (1) between Yokohama and San Francisco ; 
(2) between Yokohama and Batoum vid Hamburg ; 
and (3) between Yokohama and New York vid 
Brazil. As mentioned above, the first of these igs 
now definitely decided upon, and three steamers, 
each of 6500 tons displacement, capable of develop. 
ing a speed of 17 knots, are now in course of con- 
struction in England to be ready for delivery in 
Japan about the middle of next year. The service 
to Batoum is still unsettled, as some of the condi- 
tions with regard to the import of kerosene into 
Japan have not yet been agreed to. With regard 
to the third there is a good prospect, as emigra- 
tion from Japan to Brazil is assuming considerable 
importance, and a treaty has recently been con- 
cluded between Japan and the South American 
Republic. 

The operations of the Osaka Shosen Kaisha are 
chiefly confined to the coasting trade, and their 
steamers are for the most part small. The number 
owned by them is 55, with a total tonnage of 
22,658 tons. Three steamers, of a total tonnage of 
6400 tons, have recently arrived from England, and 
other four of a total tonnage of 9300 tons are ex- 
pected by the middle of next year. A number of 
steamers are being built for the company at the 
Osaka Iron Works and the Nagasaki Shipbuilding 
Yard, and will be finished at the end of the year, 
thus making the total tonnage of the company 
43,327. The company expect a considerable sub- 
sidy from Government for their Formosa line, and 
taking this into account, and after placing 200,000 
yen to the reserve fund, it is estimated that there 
will be a dividend of about 10 per cent. to be dis- 
tributed among the shareholders. This is very 
satisfactory, considering the fact that large sums 
have been spent out of profits on the purchase of 
land at the river mouth. Moreover, part of the 
profits were taken to assist in the payment of the 
steamers ordered from England, but the greater 
part by the issue of new shares. It is expected 
that the dividend will. be considerably greater for 
next year, as the number of steamers increases, 
and when the subsidy has been paid for the whole 
year. 

As, however, our readers are aware, the most im- 
portant steamship company in Japan is the Nippon 
Yusen Kaisha, of which we have from time to time 
given some particulars. At the recent half-yearly 
meeting of the company held in Tokyo, it was stated 
by the chairman that the fleet at that date con- 
sisted of 63 registered steamers of a total tonnage 
of 130,000 tons, besides a considerable number of 
miscellaneous unregistered vessels. The company 
has now 10 steamer services between Japan and 
foreign countries, namely : 1. Japan and Europe. 
2. Japan and America. 3. Yokohamaand Adelaide. 
4, Yokohama and Bombay. 5. Yokokama and 
Shanghai. 6. Kobe and Manila. 7. Kobe and 
Vladivostock. 8. Kobe and Tientsin. 9. Kobe 
and Newchwang. 10. Hong Kong and Vladivo- 
stock. The total mileage run during the year 
was 1,068,193 knots ; namely, 904,154 knots by 
company’s steamers and 164,032 knots by char- 
tered steamers. . 

The chairman reported that a great expenditure 
had been incurred on repairs, no fewer than 36 
vessels, representing a gross displacement of 62,951 
tons, having been laid up for longeror shorter periods. 
This exceptional state of affairs was due to the ser- 
vices performed by the ships during the war, and it 
represented a very serious drain on the resources of 
the company. The chairman said that the share- 
holders would not be surprised to hear that losses 
had been incurred on the foreign lines, for they 
were prepared for that result from the outset, and 
had signified their ready consent to face the outlay. 
The total loss amounted to 511,000 yen, namely, 
390,000 yen on the European line, and 121,000 yen 
on the Australian. He had, however, the plea- 
sure to report that by means of the amount 
carried over from the previous account, and 
by drawing on the reserve for the equalisa- 
tion of dividends, it was proposed to pay @ 
dividend of 10 per cent. He did not think that 
this loss represented money thrown away, it was 
rather of the nature of an investment from which 
profit will ultimately accrue, and it accords with 
the programme mapped out when the lines were 





opened. That programme will soon be practically 
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complete, for the 12 new steamers which have been 
ordered in England will be running at an early 
date, and the company shall receive the bounty 
fixed by law. He reminded the shareholders 
that the difficulties which they are now experienc- 
ing must be accepted as the inevitable conse- 
quence of endeavouring to place themselves in the 
same rank with great steamship companies of Europe 
and America, which have large capitals at their 
backs and reputations based on long experience. 
He had the satisfaction to report that the newly- 
built Kanagawa Maru and Hakata Maru have suc- 
cessfully passed the inspection required by the 
Navigation Encouragement Law, and they might 
look to be equally fortunate with other vessels now 
en route for Japan, or approaching completion 
abroad. It is expected that the whole of these 
vessels will be running before the end of the year, 
and then the company’s fleet will bear comparison 
with the fleets of the great companies of the East, 
or may even stand at their head. With 12 
new steamers their purpose is to have a_fort- 
nightly European service from either end, and 
to place a greater number of vessels on the 
American line. The directors consider the pro- 
spects of the latter line to be good, not only 
because of the cargoes likely to offer on return 
voyages, but also because of the connection with 
Hong Kong, Australia, and Singapore. The Aus- 
tralian vessels of the company are rising in public 
favour, and promise to be preferred to any other 
steamers, though unfortunately the passenger 
traffic is at present the chief source of income on 
return voyages, freight being difficult to obtain. 
However, there are grounds to hope that the 
Japanese demand for Australian wool and other 
staples may soon remedy that state of affairs. As 
to the Bombay line, which also receives a subsidy 
from the Government, the outlook is considered 
ood. 

: The chairmanconcluded by some remarks which he 
said were intended to correct certain false impres- 
sions apparently entertained with reference to the 
appropriation applied for in last session of the Diet, by 
way of a special grant for the European and Ameri- 
can lines. There could be no doubt, he said, that 
the law for the encouragement of navigation, now 
in force, was a measure of great benefit for the de- 
velopment of maritime enterprise. But there was 
one perplexing feature. The law provided that the 
bounty paid on a vessel should decrease, year by year, 
aftershe wasfiveyearsold. Moreover, it was generally 
believed that the Government contemplated revising 
thelaw. Under such circumstances it was impossible 
to form an estimate of future operations on any stable 
basis, or to rely upon the law for the maintenance of 
the foreign lines. On the other hand, when the Go- 
vernment order a line of steamers to be opened, 
the operation was tantamount to building a public 
road, and it was only proper that the State should 
bear a part of the expense ; certainly the company 
could not legitimately be expected to expend its own 
resources in the service of the nation at large. The 
chairman said that these considerations were sub- 
mitted to the Government last year, and their pro- 
priety having been recognised, a special grant was 
sought from the Diet, but unfortunately the session 
closed before the Bill could be debated. The 
Minister of State for Communications had dis- 
tinctly promised, however, that the measure should 
be submitted again next session. Even if the Bill 
had passed last session, it would not have been 
operative, so far as the company was concerned, 
until 1898, so that if it were passed next session the 
company would not suffer. : 

It does not appear clear whether this proposed 
special grant is in addition to, or is meant to 
replace, the subsidy given under the Law for the 
Encouragement of Shipping. It is stated that the 
bounty payable on the Kanagawa Maru, which, 
after a considerable amount of difficulty on account 
of minor departures from the requirements of the 
law, has been allowed to pass the official inspec- 
tion, will be 20,0001. At that rate the company’s 
12 new steamers, which are to be running by the 
end of this year, will draw a sum of 2} million yen 
from the Treasury. F 
_ Commenting on the dividend paid by the Nippon 
Y usen Kaisha for the past year, one of the most in- 
fluential of the Japanese journals, the Mainichi 
Shimbun says that the directors only intended to 
declare a dividend of 8 per cent., but were com- 
pelled by the shareholders to raise it to 10 per cent. 
The Mainichi thinks that the company, having lost 
on its operations during the year, ought to have 





paid no dividend, as it was only by using the reserve 
set apart for the equalisation of dividends that the 
matter was arranged, and in doing so the company 
is resorting to a most risky expedient, and will have 
to reckon with its consequences sooner or later. 
On the other hand it is pointed out that on the 12 
new steamers the company will be entitled to a 
subsidy of from two to three million yen during the 
present year. A 10 per cent. dividend amounts to 
1,210,000 yen per annum, so that even if the com- 
pany continue ,to lose on its European and Ameri- 
can lines at such a rate that its working account 
will show a loss of from three to four thousand yen 
a year over all, it will still have ample margin to 
pay a dividend. 

The shareholders of the company do not seem very 
certain of its prospects, and recently sent a deputa- 
tion to the directors to point out some aspects of 
the management which required consideration. 
They said that they could not but think that it 
would be better for the company not to rely on such 
a vacillating and irresponsible Government and 
Diet, but to conduct its own business independently 
and on its own account, with the view to increase 
the profits of the company. The chairman replied 
that he could not share the opinion as to the unreli- 
ability of the Government and Diet, and that if the 
State could not be relied on the company’s busi- 
ness must be thoroughly remodelled. The company 
obeyed the Government’s orders as to its steamers 
and services, and adhered to them strictly. The 
State must be determined, even more than the com- 
pany, to keep up the European service, as it would 
be regarded as a national disgrace to give it up now. 
The public must be of that opinion, and he thought 
it would be a gross error of any shareholder if he 
desired to discontinue the European line merely 
with a view of increasing the dividend. There is 
evidently little use speculating on the subject ; 
we must wait and see how things turn out. 








THE TRADES UNION CONGRESS. 

THE proceedings of the thirtieth Trades Union 
Congress—-upon which we commented in general 
terms last week—have now passed into history, and 
we can estimate the economical value of the pro- 
ceedings and the numerical strength of the meet- 
ing. As regards the latter, the number of accre- 
dited delegates was 379, representing 1,033,690 
members. These figures represent bond-fide re- 
presentation under recent Standing Orders. With 
reference to the general proceedings, some aspects 
were commented upon in our last issue, and these 
need not be repeated; more especially as we 
shall have occasion to refer to many of the sub- 
jects dealt with in connection with matters now 
being prominently brought forward. The reception 
of the Congress by the leading citizens of the great 
Midland city, and by the Earl and Countess of 
Warwick, was hearty and generous. That alone 
indicates the great march of events since the last 
gathering held in Birmingham in 1869. In one 
respect the Congress was fortunate, namely, in the 
fact that the engineering dispute has not directly 
affected the Midland employers up to this date. 
The first actual business after the preliminary wel- 
come, the appointment of officers, standing com- 
mittee, &c., was the reading of the report of the 
Parliamentary Committee, which dealt with their 
action since the last meeting. Upon this report 
there is usually a discussion, when the conduct of 
the committee and its secretary is open to criticism. 
Then follows, on the morning of the second day, 
the President’s speech. This is regarded as a per- 
sonal expression of views, and is seldom criticised, 
the usual vote of thanks being complimentary, 
neither expressing assent to nor dissent from the 
views expressed. 

The real business of the session commenced with 
the resolution upon the engineering dispute, which 
was allowed precedence over all other matters. 
The form of the resolution was wisely altered from 
that suggested by more than one person previously, 
and confined itself to an expression of sympathy 
with the engineers in their struggle, expressi 
a hope that all the trades would give them mora. 
and financial support It was held that by elim- 
inating from the resolution all direct reference to a 
general eight-hours day, the whole of the delegates 
could vote in its favour. This they did, the re- 
solution being carried unanimously. Reference was 
made by the speakers to the financial aid given by 
the engineers in labour struggles, amounting to 
156,000/. since 1851, and Mr. Pickard tried to make 


a hit in favour of Parliamentary enactment. by re- 
ferring to the great Federation of Employers, and 
the cost of the struggle. But the same forces would 
be and are at work against an eight-hours day by 
Act of Parliament, and more, because then the 
opposition would be more general. 

In the discussion on the report the proposal to 
condemn certain Members of Parliament for not 
moving an amendment to the Queen’s speech with 
respect to postal employés was rejected, as were 
other amendments, the Secretary, Mr. Sam. Woods, 
M.P., declaring that more attention had been 
given to the complaints of the postal employés than 
to any other class. The Truck Amendment Act of 
1896 was condemned as vague and reactionary. 
The Act was stated to be a complete failure, both 
by the resolution and by the mover, who was 
formerly a Factory and Workshop Inspector. The 
resolution with respect to co-operation and trade 
unions, was, as is intended, to draw the two bodies 
into closer union, and urged that a joint committee 
be appointed to adjust differences when they arise 
between a co-operative society and any of its em- 
ployés as to rates of wages, hours of labour, and 
other conditions of employment. Mr. R. Knight, 
J.P., was entrusted with the resolution with re- 
ference to the Fair Wages Resolution of the House 
of Commons of February 13, 1891, in which the 
Government was condemned for employing con- 
tractors who, it was alleged, violated ie rinciples 
of that resolution. In speaking, Mr. Knight de- 
clared that the resolution was violated in the 
Royal Dockyards more than by private contractors. 

The Congress then proceeded with a resolution 
in favour of an eight-hours day in all trades and 
occupations of the United Kingdom by Act of Par- 
liament, and the Parliamentary Committee was 
instructed to prepare a Bill to give effect to it. 
The motion was opposed by the National Union of 
Miners, but it was closured, and then carried by 
923,000 to 141,000 in the form proposed. The 
Congress appears not to have seen how illogical it 
was, first of all to support at great cost the engineers 
in their struggle, and then to instruct the Committee 
to pass a Bill in favour of all trades and occupa- 
tions being limited by legislation. If the latter 
can be accomplished, why spend money in fighting 
for a solitary trade? One delegate said that it 
would be 50 years before Parliament would carry 
such an Act. Possibly he is right. But the decla- 
ration for a universal eight-hours day will scarcely 
help the engineers in their present contest, as all 
employers will more than ever feel the need of 
permanent organisation to oppose such a measure. 

A thorough reform of the electoral laws was re- 
solved upon, reducing the qualifications as regards 
residence ; the payment of all costs of registration 
out of public funds ; that parochial relief shall not 
disfranchise recipients; the abolition of plural 
voting, and the — of all returning officers’ 
expenses out of the public funds. An amendment 
of factory legislation was urged and resolved upon 
by a motion made by the representatives of the 
textile trades, including the extension of the 
Factory Acts to various other trades, and the ap- 
pointment of practical workers as inspectors. The 
Compensation for Injuries Act of last session was 
generally approved, but regret was expressed that 
other trades were not included. It was resolved to 
— for the inclusion of all workers by land or sea, 

y the unanimous vote of the Congress. A very 
elaborate resolution was passed in favour of amend- 
ing the ‘‘conspiracy laws,” but it included a vast 
deal which has no connection with these laws, both 
criminal and civil law and procedure being dealt with. 
Then followed resolutions in favour of payment of 
members, poor law reform, and taxation of ground 
values—all political questions. 

The Mines Eight-Hours Bill was next discussed, 
it being opposed by the delegates of Durham and 
Northumberland as on previous occasions ; but a 
resolution supporting it was carried by a very large 
majority. The Congress, therefore, has approved 
of the fight of the engineers for a voluntary settle- 
ment by trade union effort ; of a Bill for the uni- 
versal eight hours in all trades and occupations, 
and of a Bill for the miners especially. Later on a 
resolution was carried for eight hours for bakers. 
Another resolution favoured restricted hours for 
shop assistants, and one also to regulate the hours 
of domestic servants. But if the whole of the 
workers on land and sea are to have eight hours, 
why all these Bills? An amendment of the Mines 
Regulation Acts was resolved upon, in which it is 





proposed that no person under 21 years of age shall 
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work more than eight hours per day. The Durham 
and Northumberland miners will oppose some por- 
tions of this Bill in Committee, but they support 
that portion which seeks to increase safety in the 
mine. Resolutions pertaining to the action of 
certain railway companies, as to lady inspectors of 
factories, &c., were also carried, as was also one 
with reference to some local trade disputes at Cardiff 
and at Norwich. 

Another resolution demanded that all renewals 
of refreshment and amusement licences through- 
out the United Kingdom shall be opposed unless 
the holders thereof agree to sign a fair wage and 
hours of labour clause. It was also resolved 
to demand the nationalisation of land, mines, 
minerals, railways, &c., of the United Kingdom, 
and that all water supply be municipalised. Then 
came a grand scheme for federating the whole of 
the trades of the United Kingdom, a committee of 
15 being appointed to devise a policy. One of the 
most important resolutions, or rather series of re- 
solutions, was that which dealt with the education 
question, in which 15 years of age was fixed as the 
lowest limit at which children should be put to work, 
and no child to work at night under 18 years of 
age. This was opposed by the textile workers, but 
was carried by a unanimous vote, as was also the 
abolition of overtime. A number of other resolu- 
tions was carried, but those mentioned were the 
most important. The policy of naming 15 years as 
the limit of age for day work is questionable. The 
House of Commons hesitated long before it yielded 
to the pressure for 13 years of age. If the Con- 
gress had put it at 14 instead of 15, there would 
naturally have been less opposition in the country. 
Only two changes were made in the Parliamentary 
Committee, one of the new men being the Com- 
positors’ secretary, of London ; another was a tex- 
tile worker in the place of Mr. Mawdsley. 

On the whole, the Congress was less violent than 
some of the more recent gatherings, but several of 
the resolutions were much wider than any of the 
older unions ever demanded. The more advanced 
programme will inevitably cause employers to unite 
to resist the constant pressure put upon them, 
when more moderate measures might have led 
them to either acquiesce or stand aloof. But the 
younger men have the bit in their teeth, and they 
seem determined to make a gallop for it. Evi- 
dently trade unionism is in another stage of tran- 
sition. What the outcome will be it is difficult to 
say ; but one of the speakers pointed out that the 
policy of the employers would be union and fede- 
ration to meet the unions and federations of the 
men. It would almost seem that the men desired 
a labour war, but it is a hazardous game. 








THE DARJEELING HIMALAYAN 
RAILWAY. 

In our issue of April 30 last we published a two- 
page plate of some views of this remarkable little 
line. We now give some further details. 

In 1880 the first 30 miles of the line were opened 
to traffic, the remaining 21 miles being completed 
in 1881. The line is single throughout, and is 
worked entirely by adhesion, as previously noted. 
The gauge of 2 ft. has enabled much sharper 
curves being used than possible even with a 2 ft. 
6 in. gauge. This is a very important point in 
mountain railways, and enables the line to be 
located without using expensive viaducts across 
valleys, &c. 

From inquiry, we find that on the first 7 miles 
from Siliguri (the terminal station of the Northern 
Bengal State Railway, some 330 miles by rail from 
Calcutta), which is about 400 ft. above sea level, 
the average grade is a rising one of 1 in 281 to 
the foot of the mountains. On this comparatively 
level piece the 14-ton engines haul a gross load, 
engine included, of 164 tons. The 30 goods wagons 
carry a paying load of 110 tons. A passenger train 
could here convey 480 passengers. 

When, however, we have to ascend the moun- 
tains, say up grades, in some cases of 1 in 25 for a 
mile, with curves at some points 60 ft. radius, the 
same engine can only take seven goods vehicles, and 
these carry a freight load of 25} tons, the gross 
train weight being some 50 tons. The passenger 
trains up-hill, drawn by a 14-ton engine, consist of, 
say, three luggage vans, three closed first - class 
carriages, two seconds, and six other vehicles for 
third-class and mail van, giving a load of some 140 
passengers and luggage. 


that the vehicles are nearly all four-wheeled. The 
reason of this was explained to be the difficulty of 
getting bogie carriages to take the reverse curves. 
We noticed in some cases only about 7 ft. of straight 
between reverse curves. This and the sharp curves 
have practically caused the engine fixed wheel- 
base to be only 54 ft. in the larger type. In Fig. 4 
(see our issue of April 30, 1897) a long goods vehicle 
will be noticed. This is of the Cleminson type 
and has six wheels, and is 19} ft. over buffers. 
This class of vehicle works satisfactorily, though 
derailments have occurred at times. We may here 
incidentally note that derailments are never serious 
on this line, owing to the up-hill speed being limited 
to 12 miles and down-hill 9 miles per hour. No 
serious accident has occurred at any time, and even 
an engine derailed only results in its stopping dead 
in the ballasting. 

To give an idea of the ‘‘extreme ” nature of the 
line, we note the following detail of curves under 
1000 ft. radius on the 44 miles of the mountain 
section : Curves of 60-ft. radius, 2714 ft. aggregate ; 
60 ft. to 70 ft., 6168 ft. ; 70 ft. to 80 ft., 6033 ft. ; 
80 ft. to 90 ft., 10,500 ft.; 90 ft. to 100 ft., 
10,566 ft. ; 100 ft. to 150 ft., 37,190 ft.; 150 ft. 
to 200 ft., 19,260 ft. ; 200 ft. to 250 ft., 16,800 ft. ; 
250 ft. to 300 ft., 13,640 ft. ; 300 ft. to 400 ft., 
4700 ft.; 400 ft. to 500 ft., 14,000 ft. ; 500 ft. to 
600 ft., 10,000 ft. ; 600 ft. to 1000 ft., 36,200 ft. 

As regards details of grades, the total length 
under 1 in 50 is 214,830 ft. ; under 1 in 51 to 80, 
8890 ft. ; 1 in 81 to 1 in 100, 2400 ft. It may here 
be stated that in places the grade is as steep as 1 in 
23. This, taken with more or less sharp curves, 
adds greatly to the difficulty of traction. 

It may be thought that a light railway, mostly on 
a cart road, would cause accidents with cattle- 
drawn carts. We were surprised to see that the 
bullocks passed the trains with the utmost uncon- 
cern, likewise riders on ponies and horses. It is 
found that animals soon get used to the trains, and, 
if needed, the trains are stopped to allow restive 
animals to pass. 

The rails used are of Vignoles pattern, 41} Ib., 
steel. This may appear heavy, but has proved in 
practice to be advisable, as it gives great stiffness to 
the road and ample margin for wear. In 15 years 
the wear has only been about ?in., and rails 
have then been transposed to give a fresh wearing 
face. The fittings are similar to those used for the 
40-lb. iron rail on State railways in India. Fish- 
plates take four bolts, and the rails are fixed by 
dog spikes to hardwood sleepers of sal, the size 
being 44 ft. by 8in. by4in. This class of sleeper 
is found to last some 12 years, and allows of any 
adjustment of gauge that may be needed to give 
about 2 in. play on very sharpcurves. No attempt 
has been made to keep the joints square, and this 
gives a better road under the special circumstances 
of the line. Nine sleepers are given to the 24-ft. 
rail. There are passing sidings where needed, and 
no catch sidings are provided. We were informed 
that in the case of a runaway truck it was found it 
would not go far, as it gathered speed and left the 
rails in a few hundred feet. Very few such cases 
had occurred, and the powerful hand-brake on 
every vehicle seemed to be sufficient for safe work ; 
an ample staff of brakesmen travel with each train, 
and complete control of the train seemed to us 
secured at all times. 

The engines are watered at convenient places 
from watercourses, simple arrangements being 
made as regards storage tanks. The stoppages for 
water are somewhat frequent. This is unavoidable 
on such a line, and with the small water-carrying 
— of the engines. 

Ve were able to obtain the following details of 
the largest class of locomotive engines, which are 
built by Messrs. Sharp, Stewart, and Co., of Glasgow : 
Length, 20 ft. over all ; outside cylinders, diameter, 
11 in. ; stroke, 14in. Heating surfaces : Firebox, 
404 ft. ; tubes, 296 square feet ; four wheels coupled, 
26 in. ; wheel-base, 54 ft. ; tanks, capacity 400 gallons ; 
coal carried, 15 cwt.; weight of engine in working 
order, 14 tons; working pressure, 140 Ib. per square 
inch ; gross weight of train, 50 tons. The most re- 
markable feature as regards coal is the heavy con- 
sumption, 47 lb. being about the average per train- 
mile, calculating both up and down loads. The 
wagons measure 10 ft. inside by 5 ft. 9 in. wide, 
2 ft. deep ; wheel-base, 4 ft. 3in. The wheels are 
18 in. diameter on tread, and one wheel is loose on 
each side; this being an important feature. At 
the time of our visit steel-framed wagons were 





It will be seen from our previous illustrations 


being introduced. These are of a remarkably good 


design, and only weigh complete under 26} ecwt., 
and carry 3.67 tons load. > 

The closed first-class carriages measure 10 ft. in- 
side by 5 ft. 11 in. in breadth ; height from rail, 
7 ft. 8 in. ; wheel-base, 4 ft. 3 in. ; wheels, similar 
to goods wagons; weight 384 cwt.; carrying 12 pas- 
sengers. The first, second, and third class open or 
‘*trolley” stock measure 94 ft. by 54 ft., height 
7 ft., wheel-base 3 ft. 4in., and weigh about a ton, 
carrying 16 passengers in the third class. They 
are fitted with canvas curtains for wet weather, 
and hoods. The floor-level is only 12 in. above the 
rail, the wheels being covered by dished guards. 
The floor of the closed carriages, first-class, is 
1 ft. 7 in. above the rail level. 

It will be noticed that the centre of gravity is 
kept very low, and the locomotive engines are 
specially designed to insure this, some of the 
water tanks being between the frame plates. A 
special feature of the engines is a Wells flarelight 
used at night, and this gives all the light needed 
for the train and to insure safe travelling. 

From the foregoing notes it will be seen that the 
stock is remarkably wide for the guage. The ex- 
treme width allowed is 63 ft. for vehicles, and the 
engine cab hood is 6 ft. 9 in. over all. The Wells 
light is on the top of the cab. 

There are no tunnels on the line, if we except a 
short tunnel-shaped bridge some 35 ft. in length 
on one of the ‘‘corkscrew” loops. The width of 
formation is 9 ft. in all cases, and ballast is used 
where the nature of the ground shows it is needed, 
otherwise the line is boxed up with ordinary sandy 
and gravel soil found locally. 

The line has no signals except such as are given 
by hand with flags or lamps. The staff employed 
are mostly natives, the officials and some drivers 
being European. With the severe curves the wear 
is naturallygreat ; the wheel flanges specially suffer, 
and some 20,000 miles is said to be the life for 
engine tyres. The railway is owned by a private 
company, and is managed by a board of directors, 
its headquarters being situated in Calcutta. We 
noted that the company has its own work-shops, 
where the engines are erected and maintained and 
most of the rolling stock is built. Our readers will 
probably wish to know what work is done by this 
miniature railway. 

For the half-year ending December, 1896, the ton- 
nage carried was 15,800 tons and 32,000 passengers, 
the first six months of the year giving nearly the 
same results. The main traftic in goods downwards 
consisted (for the December half-year) of 3080 
tons of tea; this is the staple produce of the 
district, and is of a very high class, mostly used to 
mix with the more common classes of tea. 

For those of our readers who may wish for 
more information about the beauties of scenery, 
&c., we must refer to an interesting guide-book 
published by the railway company, whose agents in 
Calcutta are Messrs. Gillanders and Arbuthnot, and 
Messrs. Ogilvy and Gillanders in London. It may 
be mentioned that Darjeeling is now a_ recog- 
nised place for tourists to visit, and from Dar- 
jeeling a view is obtained of Mount Kinchin- 
gunga (28,150 ft.), and Everest, 29,000 ft., said to 
be the highest mountain in the world. Dar- 
jeeling itself has a superb climate, and even in 
winter has a mild atmosphere, though at times slight 
falls of snow have necessitated a snow plough being 
used, attached to the locomotive engines at the 
summit of this unique mountain railway. 








EXPLOSIVES IN 1896. 


Tue Annual Report of Her Majesty’s Inspectors 
of Explosives is always interesting reading, and 
the present very satisfactory arrangements of our 
various powder factories is no doubt largely due to 
the persistence with which these officers have 
insisted on the adoption of proper precautions. 
As matters stand, a workman appears to run 
less risk in a dynamite than in any other factory, 
the death-rate from accident at Ardeer being much 
less than in most engineering shops and shipbuild- 
ing yards. In fact, nowadays fatal accidents with 
explosives generally occur elsewhere than at the 
factory. At one time a common source of fatality 
was to be found in the very crude methods by which 
miners and others proceeded to thaw frozen dyna- 
mite cartridges. In the past year, it should be noted, 
there was not a single accident of this nature re- 
ported, this being the only year free from them, 





since the reports were first issued in 1875. Reading 


























SepT. 17, 1897.] 


ENGINEERING. 


361 











through the list for previous years, one is astonished 
at the recklessness displayed in conducting this 
somewhat delicate operation. A common practice 
has been to place the cartridge in a kitchen oven ; 
on other occasions the workman has held the car- 
tridge over a common candle or lamp. Probably 
the explanation of this extraordinary conduct is to 
be found in that at ordinary temperatures and under 
suitable conditions, the nitro-compounds will burn 
away pretty quietly without detonating, and they 
have thus a comparatively wide range of safety. The 
operation of thawing dynamite in an oven, over an 
open fire, or even a candle, has, no doubt, been 
done frequently enough without accident occurring. 
This naturally makes the miner believe that the 
operation is not necessarily a risky one, and he 
takes his chance. 

Several of the accidents reported during the 
year bring out very clearly the remarkable safety 
of many of these newer explosives, when properly 
stored. Thus, in March last year, a fire broke out in 
the works of the Cotton Powder Company, Limited, 
Faversham, in which no less than 14 tons of Govern- 
ment gun-cotton burnt away inexplosively. Had 
a similar quantity of ordinary gunpowder caught 
fire, a disastrous explosion would have ensued. 
In addition to the explosive already men- 
tioned, about 24 tons of wet gun-cotton were 
stored on the premises, and this was practically 
uninjured, although the vats and vessels con- 
taining it had, in some instances, been more 
or less destroyed. No lives were lost, nor was 
anyone injured. In fact, of the 10,000 individuals 
engaged in this country in the manufacture of ex- 
plosives only one person was killed, whilst the in- 
jured were 25 in number. The users of explosives 
were less fortunate than the makers, as is, perhaps, 
natural, since it is impossible to insure as much 
expert knowledge amongst the former. The total 
accidents in the year numbered 134, and occa- 
sioned 33 deaths, whilst 111 persons were more 
or less injured. Of this total nearly four-fifths 
arose under conditions to which the Explosives 
Act does not apply. Out of them 21 occurred in 
the manufacture of nitro-compounds, which is an 
increase on the returns of the previous year, but 
there were no deaths, and but 10 persons were 
injured. The most curious of these accidents 
occurred at Arklow during the process of 
nitrating glycerine. The acids had been blown 
into the nitrator and cooled, and the injection of 
glycerine proceeded for about 10 minutes, when, 
without warning, the whole of the nitro-glycerine 
then made—about 60 lb.—fumed off. The con- 
nections to the drowning tank were opened, and no 
damage was done. Subsequent examination showed 
a leak in one of the cooling coils, through which 
water had got to the charge, causing a local rise of 
temperature without affecting that of the charge as 
a whole, and occasioning no rise of the thermo- 
meter. 

A kind of accident which the inspectors remark 
it is impossible wholly to avoid arises from the pre- 
sence of unexploded charges, or portions of charges, 
amongst the débris remaining after an explosion. 
Ten such cases, causing four deaths and 13 in- 
juries, are reported in 1896. To diminish the risk 
as much as possible, the use of wooden tools for 
turning over the débris is suggested whenever there 
is the slightest ground for suspecting the presence 
of unexploded material. 

Though, as already mentioned, the nitro-com- 
pounds are comparatively safe at ordinary tempera- 
tures, this is not the case when they are heated, 
comparatively little being then needed to turn com- 
bustion into detonation. An instance of this is re- 
corded from India, where some gun-cotton slabs 
were cut into strips and left exposed to the sun. 
On being afterwards rammed into a bore hole with 
& copper rod, an explosion occurred, killing two 
men. A more striking instance of this sensitive- 
ness of the nitro-explosives at high temperatures is 
reported from Bourke, N.S.W., where 20 1b. of 
dynamite, with some detonators, exploded spon- 
taneously. The shade temperature at the time was 
120 deg. Fahr., and that of the magazine was pro- 
bably as much as 160 deg. Fahr. 

Two remarkable cases of recklessness are re- 
ported as having occurred during the year. In one 
instance a man found a live shell at the Barry 
links, Dundee, and tried to break it up with a 
hammer, in order to secure the brasswork. The shell 
burst and killed him. The other case has some ludi- 
crous features. A miner at Spennymoor put 2b. of 
blasting powder on a fire in his dwelling-house, his 














object being to frighten his wife. Judging from 
the somewhat heroic measure he deemed neces- 
sary, it is probable that the latter was a bit of a 
Tartar. Whether he succeeded in his unconven- 
tional methods of maintaining domestic discipline 
is not reported ; but since the explosion removed 
part of the roof and effected other damage, 
the lady must be cast in a truly Roman mould if 
her nerves remained unaffected; whilst the two 
months’ imprisonment awarded the impetuous per- 
petrator by an unsympathetic bench must have 
afforded him leisure to devise less sensational 
methods of asserting his marital supremacy. 

Luckily the outrages wrought by explosives in 
the United Kingdom during the year were of 
comparatively small importance, the fortunate dis- 
covery of the Tynan preparations at Antwerp 
putting an end to'what was undoubtedly a formid- 
able plot. Most of the cases arose from private 
grudges against particular persons, and one is of 
interest from the fact that the bomb was so con- 
structed as to go off if immersed in water, on sus- 
picion as to its character being roused. As usual, 
there were several stupid hoaxes. In one case a 
too nervous gentleman sent a suspicious packet to 
the police, which turned out to contain nothing 
more deadly than Devonshire cream. 

A new danger of general interest to engineers 
has come prominently forward this year, there 
being several explosions reported as arising from 
the use of. ‘‘ quick-drying” paints, which contain 
light petroleum spirit. A man employed in paint- 
ing the water-ballast tanks of the Cunard liner 
Servia lost his life through the ignition of the 
vapour given off from the ‘‘ patent bitumastic solu- 
tion” used, whilst an explosion resulting from a 
somewhat similar class of paint nearly occasioned 
the loss of the s.s. Scotia. In this instance a drum 
containing the paint became damaged during a gale, 
letting its contents escape, and on a seaman lower- 
ing a lantern into the hold, a violent explosion 
ensued, the bows of the ship being blown out on 
both sides. Analysis showed the paint to contain 
about one-quarter of its weight of petroleum spirit. 
Several similar accidents have occurred in previous 
years on certain of Her Majesty’s vessels, that on 
the Doterel causing the loss of 151 lives. 

Other accidents arose from the fact that petro- 
leum, even of high flashing point, is not a simple 
body, but a mixture, containing always a certain 
proportion of light constituents which evaporate 
at low temperatures, thus giving rise to an explo- 
sive mixture when present in an imperfectly venti- 
lated receptacle. The difficulty of entirely freeing 
a vessel which has carried petroleum from these 
gases are well illustrated by the explosion on the 
s.s. Routenbeck, at Birkenhead, which occurred 
after the Board of Trade surveyor had certified the 
ship as free from gas. 

The most serious accidents of the year occurred 
abroad, amongst these being the awful catastrophe 
at Johannesburg, which appears to be entirely 
attributable to the recklessness and inefficiency of 
the railway management. No less than 55 tons 
of blasting gelatine were exploded on this occa- 
sion, a crater 300 ft. long by 65 ft. wide and 
30 ft. deep being excavated in the soft ground. 
The explosive had been stored in the open for 34 
days, without any proper supervision ; whilst, to 
crown all, detonators were being carried on the 
same truck with part of the dynamite. As further 
showing the utter recklessness of those responsible 
for the working of the railway, it may be men- 
tioned that the cases were so carelessly secured to 
the trucks that they frequently fell off in transit. 
South Africa was also the locality of another serious 
explosion, a magazine at Buluwayo, containing 
about 12 tons of dynamite and 2 tons of blasting 
gelatine, being fired owing to the bullet of a trooper 
striking and blowing up the detonator annexe. 
The crater in this instance measured 60 ft. in 
diameter by 15 ft. deep. From America several 
explosions are reported, but none of any extra- 
ordinary magnitude. 








THE ALUMINIUM INDUSTRY. 

Tue aluminium industry is slowly extending, 
and although there has not been that large displace- 
ment of the older metals used in the arts which 
the manufacturers of aluminium at one time con- 
fidently expected, yet the number of directions in 
which the newer metal is finding employment is 
steadilyincreasing, and the production of aluminium 
is growing in response to the widening demand. 








In the following article a summary of the latest 
facts and figures available, relating to the produc- 
tion and cost of aluminium, is presented for the 
benefit of our readers. 

The steady growth of the production is made 
evident by the following figures of the output of 




















aluminium and aluminium alloys in the United 
States for the six years 1891-1896 : 
| 
_ 1991. | 1892, | 1893. | 1894. | 1895. | 1896. 

Produc- | uF 

tion in | 

po unds| 168,075 | 295,000 | $12,0.0 817,0¢0 | 900,000 1,300,000 

| | 





The great increase in production in the year 1896 
was due to the commencement of operations in the 
new works of the Pittsburg Reduction Company 
at Niagara. 

As regards Europe, the British Aluminium Com- 
pany are now in full operation at Foyers, and Ris- 
tori has stated that in a short time they will be the 
largest producers in the world. This prophecy 
must, however, be taken cum grano salis, as other 
companies are already ahead of the production of 
the Foyers Company, and are extending their 
plants. At present 3500 horse-power is being 
utilised at Foyers for the production of aluminium 
and calcium carbide; the output of the former 
is stated to be 6000 Ib. daily. Since at Neuhausen, 
with the same process (Herault’s), 4000 horse-power 
only produces 5000 Ib. of aluminium per day, these 
figures for the Foyers production must be accepted 
with some reserve. The British Aluminium Com- 
pany, however, intend to be well prepared for the 
future as regards power, for in addition to the 
14,000 horse-power which has been made available 
at Foyers, they have bought several properties in 
England and Wales, and are also reported to be 
negotiating the purchase of a large power in Norway. 

In France 3000 horse-power is used at Le Praz 
by the Société Electro-Metallurgique Francaise, and 
about 3600 Ib. is produced there daily by Herault’s 
process ; whilst the Société Industrielle d’ Aluminium 
utilise 4000 horse-power at St. Michel for the pro- 
duction of 5000 lb. of aluminium daily by the Hall 
process. 

In Switzerland the Aluminium Industrie Aktien 
Gesellschaft produce 5000 lb. of aluminium daily 
from 4000 horse-power by Herault’s process at’ Neu- 
hausen ; and in 1895 this company headed the lists 
of aluminium works with an output of 650 tons. 

The present total output of aluminium in Europe 
and America is therefore about 3200 tons per 
annum ; whilst two schemes are under considera- 
tion for developing the manufacture in Norway. 
The demand for aluminium in the States has lately 
been largely increased by purchases for Japan, 
and it is therefore rather wt ce that Europe will 
shortly be subjected to an inundation of Japanese 
art metal work in this most modern of the metals. 

The seven works at present producing aluminium 
are using either the Hall or the Herault process ; 
and as the chief difference in these processes is 
that of name, it is not very surprising that there 
have recently been hints in one of the papers 
devoted to the interests of this metal, of a possible 
combination of the various producing firms for 
regulation of the output pe the price. Such 
combinations, however, usually de not occur in any 
industry until production has permanently over- 
taken the demand, and if the aluminium industry 
is in as healthy a condition as many desire us to 
believe, and as the figures quoted above would 
seem to indicate, the founding of ‘‘The United 
Aluminium Company ” is not yet likely to occur. 

The current price quoted for the best grade 
aluminium in this country is 16.6d. per pound ; 
the average price in the States in 1896 was 
20d. per pound. In view of these figures, a re- 
cently published estimate of the cost of production 
by Sckaia-Anaien is of interest. This amounts 
to 13.6d. per pound, of which only 1.1d. is for 
electrical energy, whilst 6.0d. or about 44 per cent. 
of the total is for the raw material of the manufac- 
ture. 

Becker, the former manager of the aluminium 
works at St. Michel, has published in his paper 
‘‘L’Industrie Electro-chimique,” a method of re- 
ducing this latter item of the cost by substitution 
of calcined bauxite at 4d. per pound for the re- 
fined alumina generally used. Since 2.2 lb. of this 
calcined bauxite would suffice to produce 1 lb. of 
aluminium, it follows that such a substitution 
would reduce the cost, and therefore the price, of 
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aluminium by 4.9d. per pound. The aluminium 
produced, however, would contain about 6 per 
cent. silicon and iron as impurities ; and in order 
to obtain from it high grade aluminium, Becker 
would refine it by a wet process with which he is 
at present experimenting. 

Minet’s process for the production of aluminium, 
which was worked at St. Michel by Messrs. 
Bernard Brothers, of Paris, from 1890 to 1894, 
when it was displaced by Hall’s process, has re- 
cently been further experimented with at St. Michel. 
The process consists in the electrolysis of a fused 
mixture of aluminium fluoride and common salt, 
and it is said that a pressure of only 3 volts is 
required to effect the separation of the aluminium 
from this electrolyte. 

Blackmore, of New York, has suggested the use 
of aluminium sulphide manufactured by a cheapened 
method, in place of the oxide. Kershaw has 
examined this proposal, and shown that it would not 
effect any reduction in the cost of the metal. Black- 
more has also described a metallurgical method for 
producing aluminium which is more promising. 
Molten iron in shot form is allowed to descend 
through aluminium sulphide dissolved in molten 
fluorides of the alkali metals ; the aluminium sul- 
phide is robbed of its sulphur by the iron, and 
molten aluminium collects at the bottom of the 
vessel. Blackmore states that this process has been 
tried on an experimental scale with satisfactory re- 
sults ; but no details of the purity of the aluminium 
obtained by it have yet been published. 

The influence of small amounts of carbon upon 
the physical properties of iron is so remarkable, 
that it isinteresting to note that repeated attempts 
have been made to obtain aluminium with from 
5 — 3.00 per cent of carbon as carbide. The difti- 
culty has been to get the carbide formed at tem- 
peratures below that of the electric are. Dr. 
Roman has, however, patented a method for effect- 
ing the combination indirectly by means of calcium 
carbide. The aluminium and calcium carbide 
are melted together in the required propor- 
tions, and in this way the carbon is transferred to 
the aluminium at a comparatively low temperature. 
Aluminium containing from .1 per cent. to 1.5 per 
cent. carbon has been produced by this method, 
and this is said to possess great elasticity and hard- 
ness. Dr. Roman has also patented an alloy of 
aluminium containing 1 per cent. nickel and 1 per 
cent. wolframium, which possess the colour of pure 
aluminium, but has much greater tensile strength, 
and takes a finer polish. 








NOTES. 
GerRMAN RatLways. 

AcCORDING to recent statistics the aggregate length 
of normal-gauge railways in Germany amounts to 
45,260 kilometres, or about 28,300 miles, of which 
13,392 kilometres, or about 8300 miles, are branch 
lines. This amounts to 8.7 kilometres, or rather 
more than five miles, for every 10,000 inhabitants, 
and 8.35 kilometres for every 100 square kilometres 
of the whole of Germany. There are altogether 
8564 stations, of which 4023 are regular railway 
stations. The rolling stock comprises 16,107 en- 
gines, 31,423 passenger carriages, capable of 
accommodating 1,349,541 passengers, sitting or 
standing, and 330,411 goods wagons, the whole 
representing a booked or purchase value of 
192,500,000 marks, or about 9,600,000. The 
number of passengers—we are referring to the 
year 1895-96—amounted to 592,800,000 persons, 
of whom 8.92 per cent. were first class, 19.55 
per cent. second class, 25.54 per cent. third 
class, and 34.15 per cent. fourth class. The re- 
ceipts from the passenger traffic amounted to an 
aggregate of 421,000,000 marks, or 21,500,000I. 
There were in the employ of the railways 431,816 
persons, the pay of whom amounted to an aggre- 
gate of 535,800,000 marks, or about 26,800,0001. 
During the year there occurred 261 collisions and 
447 derailments, besides 2183 mishaps of other 
kinds in the working. The total number of persons 
injured was 2505, there being 725 fatal casualties 
and 1780 injured without death resulting. Of the 
above there were 314 casualties to passengers. Of 
railway officials, servants, and labourers there 
were 410 fatal casualties and 2312 injured. 


Tree Montus’ Suir Losses. 
Lloyds’ have this week issued their quarterly 
report of shipwrecks and losses from other causes, 
and the total—254 vessels of 212,094 tons is un- 


was only 177,000 tons. This, too, is notwithstand- 
ing the fact that the number of vessels broken up 
or condemned is rather smaller than usual. Last 
year the average tonnage of vessels thus terminat- 
ing their career in a natural way, was 43,700 tons, 
whereas in the quarter under review the number of 
vessels is 44, and the tonnage only 36,783 tons. 
It follows, therefore, that the vessels which met 
their fate by misadventure were more numerous, 
and when we inquire into the cause we find a very 
much larger number than usual are posted as miss- 
ing, which is surely the saddest of all fates. 
Twenty-nine vessels of 29,550 have this verdict 
written over them, whereas the average last year 
was 17 vessels of 13,000 tons. The total includes 
11 steamers of 19,479 tons, and 18 sailing ships of 
10,071 tons. Seven steamers and 10 sailing ships 
had cargoes, which come under the category 
‘‘ shifting,” and it is just possible that this 
may be the unaccounted cause of the loss. Two- 
thirds of the vessels lost were sailing ships, 
but they do not account for half of the tonnage— 
85,897 tons of ships against 126,197 tons of steamers. 
Wrecks, of course, involve the greatest number of 
losses—exactly one-half, or 123 vessels of 106,690 
tons, and two-thirds of this tonnage were steamers; 
and it will be interesting to inquire whether these 
had adequate power for the total deadweight to be 
propelled in boisterous weather, for there is room 
for doubt as to whether the modern cargo-carrier 
has always power enough. Collisions were respon- 
sible for the loss of only 11 vessels of 6946 tons ; 
while seven vessels of 6331 tons were burned, and 
31 vessels of 17,233 tons abandoned at sea. Britain’s 
proportion is higher than usual, 0.88 per cent. of 
tonnage—whereas the average last year was not 
much more than 0.50 per cent. Holland has de- 
prived Norway for the moment of the questionable 
distinction of the highest rate of loss, 1.96 per 
cent. ; and Austro-Hungary comes second with 
1.55 per cent. But these are small fleets, so that 
Norway, with her 50 vessels lost, comes third, the 
percentage of tonnage lost to total owned being 
1.63 per cent. Sweden is next, .99; France, .97 ; 
Denmark, .77; Germany, .70; Italy, .55; and 
United States, .51 per cent. 


DENMARK AND THE Far East. 


Within recent years Denmark has made consider- 
able advances in many respects, and notably in all 
that affects its agriculture. By taking advantage of 
the latest developments of science and of mecha- 
nical appliances, the agricultural importance of the 
country has immensely increased during the past 10 
or 15 years, and the dairy produce exported to 
Britain now forms a very important item in our 
national food bill. In other respects Denmark 
seems determined to show that she means to assert 
her position among the industrial and commercial 
nations of the world, and to endeavour to obtain a 
share of the trade which is being developed in the 
Far East. Already, besides the numerous British, 
American, German, and other purely commercial 
steamship lines trading to the Far East, there are 
German, French, Spanish, Italian, Austrian, and 
Russian lines supported by their respective 
xovernments. Now another company is being 
organised under the auspices of the Danish Govern- 
ment, with its headquarters in Copenhagen. It is 
called the East Asiatic Trading Company, and has 
a capital of 3,500,000 kroners (about 175,000I.); the 
object is the building up of trade between Denmark 
and the Far East. It is intended to build three 
steamers of 2600 tons register for this trade, and 
these vessels have already been ordered. The ports 
of call will be at least one British port, besides one 
in the Mediterranean, Port Said, Suez, Aden, 
Colombo, Singapore, Hong Kong, Bangkok, 
Shanghai, and Canton, and it is expected that the 
home cargoes will consist of coffee, tea, sago, 
spices, rice, gum, hides, horn, teak, &c. The new 
enterprise has insured a certain measure of success 
from the very beginning of its operations, by incor- 
porating with it a large and flourishing Eastern 
business firm—that of Messrs. Andersen, and Co., 
of Bangkok—which transacts a considerable import 
and export business at Bangkok. The amount of 
teak shipped by this firm to Europe is steadily 
increasing, as is shown by the increased amount 
taken from the firm by the German Navy. In Siam 
the firm holds teak forest concessions from the 
Siamese Government of about 7 square miles area 
in the Memam Valley. The new company will pay 
the firm of Andersen and Co. the sum of 1,000,000 


into the new company, but the payment will not be in 
cash. While the promoters of the enterprise believe 
that it will earn a good return for the shareholders, 
still, inorder to provide for unforeseen circumstances, 
they have applied for a Government guarantee of 
200,000 kroners (10,0001.) for five years. The com- 
pany is not a very large or important one, but still 
it forms one of the factors which are affecting our 
trade in the Far East, and therefore its operations 
should be noted by British shipowners and mer- 
chants. 


Ropre-DRIvVING. 

In a paper recently read before the Western 
Society of Engineers, Mr. S. B. Peck treats of the 
subject of rope-driving, of which he states there are 
two systems. In the first, or English system, a 
number of independent ropes are used, each of 
which relies on its own weight for the requisite 
grip of the pulley. The grooves, which usually have 
sides inclined at 45 deg., have with this system to 
be deep, or the ropes will not stay in place. The 
principal objections to the system lie in the 
numerous splices and in the impossibility of 
securing an equal distribution of the load over the 
different ropes. In the second, or American system, 
a single rope is employed, which is wrapped round 
the two pulleys as many times as may be necessary, 
another pulley, supported by a tension carriage, 
being used to guide the rope back from the last groove 
on the follower to the first onthe driver. This ten- 
sion carriage is weighted, so as to give the requi- 
site driving force. With this system shallow 
grooves are used, as the rope has little tendency to 
leave them. In making pulleys for rope driving, 
care should be taken that the diameter at the 
bottom of the grooves is identical throughout, or 
differential driving, and consequent wear of the 
rope, will ensue. This diameter should be fully 
40 diameters of the rope, or 30 as a minimum. 
Round grooves are inferior to V-shaped ones, as 
they allow the ropes to slip at starting up. An ex- 
cellent type of pulley is made by bolting together 
separate grooved rings, which are cast so accurately 
that they only require smoothing up with an emery 
wheel after being built into place. The tension 
carriage should be set at the proper angle to give 
a fair lead to the rope, and should have a possible 
travel of one-fortieth the total length of the rope 
used. The weight should be just enough to give 
the requisite power without the occurrence of slip- 
ping. Cotton ropes work well, being very pliable 
and not liable to stretch. They are, however, not so 
strong as manilla, which is almost exclusively used 
in the States. These latter are specially con- 
structed for the work, being laid up in tallow, which 
reduces the internal friction and excludes mois- 
ture. Graphite has sometimes been added, but 
it is then difficult to get the splice to hold. Small 
ropes are best made with three strands, as 
the splice is then more satisfactory, but above 
1} in. four-stranded ropes are preferred, as 
being rounder. Raw hide ropes were exten- 
sively tried at one time, but have been practically 
abandoned, being too costly in proportion to their 
life. Trouble was also had with the splices. In 
all rope-drives the splice has to be specially well 
made. The short sailor splice is quite unsuitable, 
one 80 to 150 diameters long being needed. Me- 
chanical splices have been tried and found unsatis- 
factory. They have the fault of failing without 
giving warning. The frictional loss in a well-de- 
signed rope-drive on the American system is stated 
to be not more than 4 per cent. or 5 per cent. 
single tension carriage should not be used for more 
than 8 to 10 grooves. If more are needed it is 
better to add a second carriage and use two ropes. 
The working speed of ropes usually lies between 
1000 ft. and 5000 ft. per minute, but they have been 
successfully worked at 8000 ft. per minute, at 
which speed the loss of driving power due to centri- 
fugal action appears less than would be anticipated 
from calculation. As regards the power transmitted 
by ropes it may be taken that in average conditions 
at 2500 ft. per minute a 1-in. rope will transmit 12 
horse-power, a 1}-in. rope 26 horse-power, and a 
2-in. rope 48 horse-power. The life depends en- 
tirely on the method of working, but the ropes have 
been known to last 20 years under favourable 
circumstances, whilst in another case, where it was 
necessary to use exceeding small pulleys, a new rope 
was wanted every three weeks. 


Patents, Trape Marks, AND DesieNs IN JAPAN. 
Some interesting information regarding patents, 








usually large, for last year the average per quarter 


kroners (50,000/.) for the incorporation of the firm 
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paper written by an official of the Japanese Foreign 
Office. The first patent law in Japan was issued 
in 1871, but it was of no particular use, chiefly on 
account of the fact that it was too far out of touch 
with the practical requirements of the times, and it 
was withdrawn next year. Between that time and 
1884 the attention of the Government was chiefly 
directed toward encouraging inventors by publicly 
rewarding them, whenever a report arrived 
from a local office of the successful accomplish- 
ment of any new useful invention. This arrange- 
ment was found to be very unsatisfactory in 
many respects, and a number of proposals were 
made for the institution of a regular patent system. 
It was not until 1884, however, that the Trade 
Mark Law was issued, and the Patent Law was 

romulgated in the following year. Both of these 
aa were very defective, and with a view to their 
improvement the Government despatched the Chief 
of the Patent Office (who, it may be mentioned, is 
now a director of the Specie Bank) to America and 
Europe to inquire into the conditions of patents, 
trade marks, and so forth, in these countries. The 
results of these investigations were embodied in a 
new law of patents, trade marks, and designs, which 
was issued in 1888 and is still in force. The new law 
was chiefly modelled on the American Patent Law, 
and resembles it in allowing the issue of patent rights 
or guaranteeing registration only after the experts 
of the Patent Bureau have examined a patent, 
trade mark, or design as to which protection has 
been applied for. Another peculiarity of the 
Japanese law lies in the procedure for settling any 
difficulty arising out of the infringements of patent 
rights or registration, and judging cases of annulling 
rights or registration. A patent can be declared 
void only as a result of the jugment of the experts 
of the Patent Bureau, while in other countries this 
power is conferred on a tribunal. In Japan a judi- 
cial tribunal is competent to sit on a civil or criminal 
action brought forward in connection with a patent 
or registration, but has no power to deal with that 
patent or registration, even when a party in whose 
name the right is patented or a design or trade- 
mark registered is judged to be in the wrong. Sub- 
joined is a Table showing the number of patents, 
trade marks, and designs registered from the begin- 
ning of the enforcement of the law : 





Patents. | Designs. | Trade Marks. 




















Year. | 

| Applied | ‘Applied | Regis- |Applied Regis- 

| Tee. nee | le. | tered. | for. tered. 
1 TS eee iran asia | 883 | 
1885. . 799 171 ce 877 | 1083 
1886.. 1,035 177 aR | 642 490 
1887... a a i a | 714 | 328 
1888. . 894 190 36 | | 682 | 464 
1889... 1,077 231 216 | 85 {1,002 | 737 
1890. . 1,491 318 55 | 144 995 723 
1891... 1,326 421 313 | 67 | 1,005 | 529 
1892.. 1,328 344 230 | 51 | 1,131 | 662 
1893... 1,405 | 323° 250 | 63 | 1,286 | 693 
1804. . 1,148 814 | 400 | 70 | 1,423 | 911 
1895.. 1,198 | 212 | 303 92 | 1,373 | 919 
1996.. 1,218 | 163 | 269 103 | 2,319 | 1181 
Total 3013 | 25,946 | 625 | 8720 


--| 13,707 14,333 





The law having been originally elaborated to pro- 
tect Japanese industry and commerce alone, and 
not those of other countries having dealings with 
Japan, its international features are entirely de- 
fective. That this is recognised by foreigners is 
Shown by the fact that, at the time the above- 
mentioned paper was written, namely, May last 
only two patents were issued to foreigners (Eng-’ 
lish) and only one design applied for by a German 
was registered. The registration of foreign trade 
marks, however, totalled 1237, of which 573 came 
from Germany, 550 from England, and 114 from 
America, Although the new British treaties 
with Japan do not come into force for nearly 
two years yet, still, as we pointed out some 
time ago, under the most favoured nation 
clause, foreigners generally are able to take 
advantage of a provision of an agreement made 
between Germany and Japan, and claim the 
advantages of the Patent Law. The Japanese 
journals are urging that the defect in the law should 
be remedied as quickly as possible, because of the 
near approach of the complete carrying out of the 
hew treaties, and it is to be hoped that the atten- 
tion of our representative in Tokio will be specially 
directed to the matter. 








SzvastovoL.—The Russian Government has purchased 
236 pot ensive shipbuilding yards at Sevastopol for 


’ . 


THE ENGINEERING DISPUTE. 
To THE EprTor OF ENGINEERING. 

S1r,—May I beg a portion of your valuable space for 
the publication of this letter ? 

Most great engineering problems are elucidated by 
means of calculations. The following figures may pos- 
sibly be of some assistance : 

_ A week consists of seven days of 24 hours each, amount- 
ing in all to 168 hours, These are the hours during which 
a man and his family have to be fed, clothed, , Bete 
lighted, protected, and amused. It is proposed by the 
Amalgamated Society of Engineers that engineerin 
fitters should work 48 hours a week; that is to say, 
hours should be a full week’s work. 

A full week’s work, however, will not be done in every 
week of the year. In nearly all the engineering works 
there are holidays amounting in all to not less than 12 
days in the year. The great majority of the workmen 
are occasionally too unwell or have particular engage- 
ments such as weddings, funerals, &c., amounting <i 
average to not less than 12 days a year. Twenty-four 
days out of the 313 working days in a year are about 7? 
per cent. Deducting 7? per cent. from 48 hours leaves 
about 44% hours as the average weekly work of a man on 
full time. It is not, however, possible to keep works 
always on full time, and works are constantly in- 
creasing and diminishing the number of their men, who 
have to lose time in changing their place of employment. 
It is probable that not less than 10 per cent. of time must 
be lost on the average in an average workman’s life from 
these causes. Reducing the 444 hours by 10 per cent. 
leaves little over 40 hours for the average week’s work of 
a man in the prime of his life. 40 hours a week is less 
than one-quarter of a man’s time, and the pro l of the 
Amalgamated Society of Engineers is, therefore, that a 
man should give less than one-fourth of his time to work- 
ing for the maintenance of himself and his family. To 
carry the calculation a step further, we have to consider 
what portion of a man’s lifetime will be devoted to work for 
his maintenance. According to Mr. Burns, the members 
of these societies die on the average at the age of 52. 
Assuming that they begin work at the age of 14, they 
work 38 years out of the 52. This is equivalent to 73 
years out of 100. Thus the working life of a fitter is 
73 per cent. of the total life. Reducing the 40 hours to 
73 per cent., we have a — life of about 29} hours 
per week. Bearing in mind that the living hours ina 
week are 168, 29} hours is 174 per cent. It is, therefore, 
proposed that a fitter shall work during only 174 per cent. 
of the hours of his life, and the labours of these 174 hours 
will pay for his maintenance for the whole 100 hours of 
his existence. I do not propose to make much comment 
on these figures. 

Some men do no useful work at all in their lives, and 
their hours of pure idleness are only varied by periods 
when their energies are devoted to the injury, demoralisa- 
tion, and destruction of their fellow creatures. Other men 
go to the opposite extreme and work more than 100 hours 
in a week, and from five years old to 70 have hardly any 
respite. What may be the proper and most advantageous 

riods for work and rest for the workers in iron and steel 
is a problem as to the solution of which there are endless 
varieties of opinion; and it is probably safe to say that the 
more freedom and choice a workman has, and the less he 
is coerced by his employer on the one hand, or his asso- 
ciated fellows on the other, the more likely is the settle- 
ment to be founded on a secure basis. 

Your obedient servant, 
September 15, 1897. 


ARNOLD LupToN. 
To THE EpiTor or ENGINEERING. 

Srr,—Some such plan as that of Mr. Atherton, sug- 
gested in your issue of the 3rd inst., with a little com- 
promise in favour of the —_ ers, might lend itself to a 
solution of the present difficulty if the eight hours’ day 
were the only point, or even the main point, at issue. 

But in reality the present struggle is concerned with a 
wider and even more important question, viz., as to 
whether the employers are or are not to be allowed to 
manage their works in such a manner as to secure the 
maximum output at the minimum cost, consistent with 
reasonable industry on the part of the employed. 

The 60 hours’ per week system worked in Germany 
frightens no one who has observed the method of working. 
An English fitter, for instance, works harder, and does 
more work in an hour than a German one, in fully the 
proportion of 60 to 48, or, in other words, he does 20 per 
cent. more work in a given time. An English fitter’s 
hammer becomes evidence of his superiority, when com- 
pared with the stout-handled square-headed utensil which 
does duty in the Fatherland. 

In the United States, however, hand or other tools are 

ual if not superior to English ones; bearing evidence 
of the equality if not superiority of the workman, and in 
my enable opinion it is American competition that 
engineers have most to fear. 

here, if a ‘‘ clever” tool is obtained which only requires 
the work to be set, and does the rest itself, what do we 
find? One man one machine? Not a bit of it. One man 
to three or four machines is nearer the rule. 

But over here the Amalgamated Society of Engineers 
says: ‘You must have one of our members to each of 
your machines, and if you have a machine doing work 
which an unskilled man at, say, 22s. a week can manage 
as well as a skilled man at 32s. ; then you must pay 32s., 
or we leave in a body.” 

The y plete Society of Engineers have even gone 
so far as to try to limit the output of single machines, each 
worked by one of their own members. 

This is the policy which has led to the provincial em- 
acim a war, on behalf of their London con- 
réres, against the Society (for that is what it really 








amounts to), and it is quite as repugnant to the older 








members of the a Society. I know of cases 
where the works costs have gone up 30 per cent. to 40 per 
cent. quite recently—a thing common enough in slack 
times, but quite unprecedented in times like these. 

It looks as if the Amalgamated Society of Engineers 
meant to put itself on a level with the Bricklayers’ and 
General Labourers’ Union, which strictly limits the 
amount of work an able-bodied man may do. 

I venture to assert that many of the older members of 
the Amalgamated Society of Engineers detest this policy, 
and would prefer to take a pride both in the quality and 
quantity of their day’s work. 

On the other hand, I believe that if the employers were 
assured of reasonable freedom in the conduct of the works, 
both respecting the machine question and piecework, 
they would not object to a reduction of hours. 

ould not all these questions be threshed out together, 
and some general settlement be arrived at ? 

I would suggest starting for five days at 8 a.m., dinner 
12.30 to 1.30, close at 6, and Saturday 8 tol. A corre- 
sponding night shift might be employed when required, 
so as to double the output of the =a he and this should 
also be included in the basis of settlement. That would 
make a 50-hour week ; and, in return for this concession, 
the Amalgamated Society might agree to reasonable con- 
ditions as to working of machines and as to piecework. 

In Leeds the strike or lock-out is already a source of 
dismay to every one who has the welfare of the town at 
heart. The labourers, who have no responsibility for the 
quarrel, and even discharged clerks and junior draughts- 
men, whose wages are not much higher, are feeling the 
pinch already ; and nothing but wretchedness lies before 
us in the coming winter unless there arise some one with 
wit and heart equal to the task of peacemaking. 

Yours, &c., 
Purrine BILty. 








TREATMENT OF WIRE ROPES. 
To THE Eprror or ENGINEERING. 
_ Smr,—We have noticed the communication in your 
issue of September 10 signed ‘‘ Bochum,” asking informa- 
tion regarding a suitable grease for wire ropes. 

The Joseph Dixon Crucible Company have been making 
for many years a graphite wire rope grease, which has 
come into very general use in the United States. This 
graphite _— has many good qualities. It is water- 
proof, and cannot be washed off even though the rope be 
submerged in a running stream. The well-known 

ualities of pure flake graphite for lubrication makes 
this grease 5 si for the purpose. The graphite finds 
its way into the centre of the rope, thoroughly lubricating 
each strand and reducing friction of one strand upon the 
other toa minimum. Besides this, a good coating of this 
grease effectually prevents rust and adds materially to the 
life of the rope. 

We are, yours very truly, 
JosEPH Dixon CruciBLE Company. 
Grorce W. WoL.aston, 
Manager London Office. 
London, September 14, 1897. 





DEFLECTION IN STEAMERS. 
To THE Eprtor or ENGINEERING. 
Srr,—‘‘Queror” in this week’s issue asks, ‘‘Is it ible 


for a steamer to deflect 2} in. without injury?” In reply 
I _ say that such a small amount may be present with- 
out the least inju 


_In support of this opinion I may tell him that some 
time ago I was on a large iron steamer, which 
was lying dry upon a pone gots gridiron ; in this condi- 
tion I made observations of her form. After a few hours 
the water had risen sufficiently to cover the boss of the 
propeller, she was oe in the same position, and 
was not afloat. I re the observations and found she 
had altered more than 8 in.; this deflection would, of 
course, have increased had I been able to wait until she 
floated. 

I have not carried out tests of this kind with the 
modern large steamers, but if observations were made, 
first with the bunkers filled with coal, ready for a long 
voyage, and afterwards at the end of the voyage with the 
bunkers empty, I should expect to find a deflection of 
12 in. or more—hence at courts of inquiry discrepancies 
occur when a to determine the position of the 
loading disc to the water, from the water marks, the 
former being amidships, the latter at ends of ship, the de- 
flection being unknown and not considered. 

Yours truly, 
Verrity, 








TANK LOCOMOTIVES. 
To THE Epritor or ENGINEERING. 

Sin,—In your paper of last week I notice a letter on 
‘* Tank Locomotives,” in which the writer advocates the 
use of tank engines for short passenger traftic. 

Without referring particularly to tank engines, in 
favour of which there is a good deal in what your corre- 
spondent says, and, further, with regard to the proba- 
bilities of difference of opinion which he thinks might be 
raised as to the height of the saddle above rail level, with, 
say, 6-ft. wheels, and the intervention of flangeless 
drivers, ‘‘if all the wheels were coupled,” I wish to 
mention that this would not any departure from 
previous practice, as the late Mr. Pearson, of the Bristol 
and Exeter Railway (before it was taken over by the 
Great Western Railway), some 30 years ago, used express 
engines with flangeless drivers of 9 ft. diameter, and 
with leading bogies, and the boiler barrel top was from 
10 ft. to 10 ft. 6 in. above rail level. 

I should mention that the pauge was the 7 ft. 02 in. 
gauge, which, of course, enabled the boilers to be kept 
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higher with greater steadiness than would be the case 
with the narrow gauge. ‘ 
Trusting this may be of some interest to 
Iam, yours faithfully 
H. W. Pzarson. 
Bristol Water Works, Small-street, 
September 14, 1887. 


To THE EpiTor oF ENGINEERING. 

Sir,—It is not a fact as stated by Mr. Charles Clinton, 
page 331, that the locomotives are not equal to the work 
which they are called upon to perform. It is true that 
trains have never run so late and so out of course as 
they are doing at the present moment; but the time is 
lost by stations and signals, not by locomotives. On one 
line last week over 500 hours were gained by engines, and 
over 5000 hours lost at stations and signals. 

By express trains Mr. Clinton says he means trains at 
50 miles an hour; but in practice express trains run every 
day over parts of the line at 80 miles an hour. A tan 
engine at 80 miles an hour is not safe. The Board of 
Trade would at once have its attention called to such a 
dangerous idea as running a tank engine on express trains. 
Mr. Clinton should turn back to the history of the serious 
accident upon the Bristol and Exeter Railway. 

CLEMENT E. STRETTON. 

Leicester, September 14, 1897. 


ail readers, 





THE LARGEST FLOATING DOCK IN 
THE WORLD. 
To THE Epitor OF ENGINEERING. 

Srtr,—In the issue of your valuable journal of Sep- 
tember 3 we have noticed on page 300 an article headed 
‘‘The Largest Floating Dock yet Constructed,” in which 
it is said that the floating dock built of late by Messrs. 
Swan and Hunter, of Wallsend, for the Spanish Govern- 
ment, and destined for Havannah, will be the largest 
floating dock in the world. This is, however, not cor- 
rect, as in the month of April of this year we commenced 
to work a new large floating dock, designed and built by 
ourselves, which, as es will see from the following com- 
parison, is by far the largest floating dock existing : 

Spanish Dock Built by Messrs. Swan and Hunter, 
Wallsend. 
Length iss os 


Breadth pois Gives 
Depth over the sill ... 





27 ft. 6 in. 


Draught of water as, 2% 
Freeboard ee eS 
Lifting power she os se 10,000 tons 
Time for lifting maximum load ... 24 hours 


Blohm and Voss’s Dock, Hamburg. 


Length 560 ft. 
Breadth hy nee 88 ,, 
Depth over the sill ... 30 ,, 

47 ,, 


Draught of water 
Freeboard : : 

Lifting power ce ae = 

Time for lifting maximum load ... 

We should, therefore, be very much obliged to you if 

you would kindly insert the above as a correction in the 

next edition of your most valuable paper. 
Yours truly, 
BLOHM AND Voss. 


” 
17,500 tons 
1 hour 


PersonaL.—The British Electric Traction Company, 
Limited, inform us that on and after the 20th inst. the 
offices of this company will be at Donington House, 
Norfolk-street, Strand, W.C. 





Dovus._k CoLuIsion At NEWCASTLE-ON-TYNE, CENTRAL 
Sration.—On the evening of July 10, a passenger train 
ex Blackhill overran its signal on No. 9 platform road 
and collided with a light engine, driving it forward into 
the tail of another train already loaded with passengers 
for Amfield. No wheels left the rails and the damage to 
stock was unimportant, but 18 passengers complained of 
shock and slight injuries. The admission of trains into 
No. 9 ihesanhabetinen road is regulated by two signal- 
men, one in No. 3 cabin just outside the station, and the 
other in No, 2 cabin inside the station and about 200 
yards east of No. 3. Block working is not in force be- 
tween these cabins. No. 3 cabin has a home signal 
slotted from No. 2 cabin and a distant signal; No. 2 
cabin has an inner and outer home, a slot on No. 3’s 
home, and a distant signal fixed on No. 3’s home 
post. When the platform road is clear all signals 
are pulled off, but when it is clear only up to 
No. 2’s inner home, No. 2’s outer home and the slot 
on_ No. 3’s home are taken off, No. 2 distant being left at 
** Danger.” Should there be anything between the inner 
and outer home, as was the case when the accident 
occurred, the slot on No. 3’s hcme is alone pulled off, the 
outer home being lowered only when the train is close to 
it. The view of this outer home is very bad, owing to a 
curve, and as it was unusual for it to be at ‘‘ Danger,” the 
driver of the Blackhill train, who appears to have entered 
the station faster than usual, overran it and collided with 
the light engine. Colonel Addison lays the responsibility 
on the driver for his having exceeded the speed laid down in 
the special regulations, but at the same time he points out 
that there is nothing toshow a driver when passing No. 3 
home whetker the road is clear up to the inner home or 
to the outer home signal only ; and he recommends the 
North-Eastern Company to carefully consider whether 
“* calling-on” arms, such as are in use at Victoria Station 
Manchester (Lancashire and Yorkshire Railway), could 
not be adopted here with advantage, so as to give a clear 
indication as to how far a driver could run with safety. 








MISCELLANEA. 


Masor M. P. Hanpy, who has been appointed Com- 
missioner for the United States to the Paris Exhibition of 
1900, reports that American firms will be very fully re- 
presented there. 


The Lozier Manufacturing Company, of Toledo, Ohio, 
have introduced female labour into their factory on work 
hitherto done by men in every American machine shop. 
The girls are employed on a and drilling machines, 
and other tools used in the manufacture of bicycle parts. 


Orders have been received at Portsmouth to complete 
the Hannibal, battleship, by the end of the financial 
year at a cost of 70,000. Her completion will mark the 
end of the Spencer programme, under which nine ships of 
the Majestic class were laid down. 


The traffic receipts for the week ending September 5 on 
33 of the principal lines of the United Kingdom amounted 
to 1,838, 9520., which was earned on 19,034} miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,761,879/., with 18,8794 miles open. 
There was thus an increase of 77,073/. in the receipts, 
and an increase of 154? in the mileage. 


A writer in the American Machinist states that at 
Dresden the founders issue list prices for malleable and 
steel castings, the schedule last July for malleable iron 
being about 3.4d. per pound for castings weighing more than 
22 lb. each, higher rates being charged for smaller articles, 
which when numbering 27 to 45 per pound cost 74d. per 
pound. Steel castings are listed at 10 per cent. extra. 


In a paper read before the American Institute of Min- 
ing Engineers, Mr. E. W. Sperry states that to machine 
readily brass should contain a certain proportion of lead, 
the contact in ‘‘ clock brass” and ‘‘ screw rod” being 
usually about 14 to 2 per cent., whilst the copper is 60 per 
cent., and the remainder zinc. The addition of tin is 
said to be detrimental, as it hardens the alloy and thus 
prevents it being as rapidly worked. 


The Stafford corporation sewage works, which have 
cost 45,0007., were opened on Wednesday. The work has 
taken three years to complete, and about 16 miles of deep 
main sewers and 11 miles of main sewers have been laid. 
The sewage is first treated at the sanitary dépét where a 
destructer and sewage pumping machinery and reception 
tank have been erected ; thence it is pumped to a farm 
half a mile away. This land was purchased from Lord 
Stafford for 11,0002. Here the sewage will be treated by 
precipitration and filtration on the land. 


Pending the final determination of the boundary be- 
tween Alaska and the Yukon district, the Dominion 
Government has decided to develop the existing all- 
Canadian route t6 the new goldfields by way of the 
Stickeen River. Arrangements are being made with the 
Canadian Pacific Railway by which the company will 
proceed at the earliest possible period with the construc- 
tion of a standard-gauge railway from Glenora, on the 
Stickeen River, to the head of the navigable waters of the 
Yukon. Competent engineers have been ordered to pro- 
ceed to the locality and make a survey of the country, 
and report on the feasibility of constructing a railway 
connecting the waters of the Stickeen with those of 
Teslin Lake and the Yukon. Upon receipt of their 
report the construction will be begun. The length of the 
line will be about 150 miles. The company will runa 
line of first-class steamers between Vancouver and 
Glenora. 


A committee of the Self-Propelled Traffic Association 
(Liverpool Council) attended the trials of heavy motor 
vehicles made at the beginning of last August in Paris, 
and have now issued their report. The cars in question 
traversed three routes between Paris and Vermiiien, the 
respective lengths being 25.6 miles (7 miles paved), 28.5 
miles (3.5 miles paved), and 41 miles (6.6 miles paved). 
The grades encountered were severe in parts, the maximum 
being 14percent. Specialattention was paid to thequestion 
of starting, many trials of the capabilities of thecars in this 
connection being made. Of the 10 centres, three were 
petroleum cars and the remainder steam. The committee 
concluded from their observations the Scotte steam cars 
and the De Diron petrolrum cars were the only ones 
suitable for such loads as have to be moved in Liverpool. 
The Serpollet system, on the other hand, has been ex- 
cellently worked out for tramcars, but much has yet to be 
achieved in its application to ordinary road vehicles. 


The Servian Government has granted a concession to a 
German firm for the monopoly of using all the waterfalls 
of the Danube in Servia, from Brujice to Kloslovo for 
industrial undertakings. The first installations for the 
exploitation of the water-power must be completed 
within a period of four years, and the power thus made 
available must be utilised within a period of eight years. 
All the other installations and arrangements for using 
the water-power of this fall have io he ready within a 
period of 20 years. After that time the Government is 
at liberty to use that part of the water-power which the 
firm in question has not yet exploited. The concessionist 
has the right to work all the quarries and mines along 
the borders of the Danube. After a period of 99 years 
the Government has the option to purchase all the instal- 
lations. All the installations and undertakings driven 
by water-power are exempt from taxation for a period of 
30 years, and all machinery imported into Servia for these 
establishments are exempt from duty. 


We learn from the American Machinist that a 60-in. 
lathe recently built for the Builders’ Iron Foundry, Provi- 
dence, Rhode Island, was supplied to meet the following 








sengene acceptance tests: (1) The centre hole in the live 
spindle to run true; limit, 0.0005 in. at end of spindle 
and 0.002 in. at end of test-bar; test-bar 24 in. long. 
2. Head-stock spindle to be in line with warp of bed; 
limit, both horizontal and vertical planes, 0.0005 in, 
in 24 in. Error, if any, must_make use of spindle 
stand back of centre line. 3. Foot-stock spindle to 
be in line both ways; limit, in both planes, 0.0001 in. 
in 12 in. on test-bar. 4. Foot-stock spindle to line with 
warp of the bed; limit on vertical plane, 0.002 in. high, 
nothing under. 5. Travel of foot-stock spindle, to be 

rallel with ways; limit, 0.0001 in. in 12 in. travel. 6, 
oubetenk to line with bed when in different positions of 
bed ; limit on horizontal plane, 0.002 in. 7. Lathe to face 
square ; limit, 0.002 in. in diameter of face plate (60 in.), 
8. Lead screw standard pitch; limit, 0,002 in. in 12 in, 
Some other conditions were specified, but in these no 
limiting errors were fixed. The very onerous conditions 
detailed above were, it is stated, successfuly met by the 
builders, but it would be interesting to know the amount 
of the errors when the tool is put to work on a heavy job. 


Another serious dispute is threatened in the ship. 
building trade of the north-east coast. The shipwrights 
at Armstrong, Whitworth, and Co., and at one or two 
other places on the Tyne, had a dispute with other 
trades as to the demarcation of certain work to which 
they laid claim, and when the managers suspended 
the particular class of work pending a settlement of the 
difference the shipwrights came out on strike. The 
result of this action is that lock-out notices to ship. 
wrights are being posted in the shipbuilding yards of all 
the associated firms on the north-east coast. Some of 
the notices will expire at the end of this week, and 
others the week following. It is understood that, 
ey kng J to the rules of the Federated Trades, a dispute 
of this kind will be submitted to arbitration, and the 
matter will be considered at to-day’s meeting at Carlisle. 
If the lock-out should take effect, together with the dead- 
lock in the engineering trade, it is feared that the ship- 
building industry will be brought to a standstill. One of 
the principal Tyne shipbuilding firms on Wednesday re- 
ceived information that its tender for the construction of 
a large steamer for Hamburg owners had been passed over 
because the strike clause could not be eliminated from the 
contract, and the order given toa German firm, whose price 
a higher than that quoted by the Tyneside ship- 

nuilders. 


An article in a recent issue of the New York Sun sums 
up, as a result of the speed trial of the Nashville, last of 
the naval vessels open to_a premium, the results of the 
premium system in the United States Navy, which in- 
volved the payment of 3,296,626 dols. to American ship- 
builders. Premiums began under Secretary Whitney, 
with awards for horse-power at the rate of 100 dols. per 
unit in excess of the contract requirements. Under that 
system the Yorktown earned 39,825 dols. ; the Newark, 
36,857 dols. ; the Concord, 453 dols.; the Bennington, 
3609 dols. ; and the Baltimore, 106,442 dols. In all cases 
there was a penalty of 100 dols. per unit for any shortage 
in horse-power, and under it the Charleston lost 
33,823 dols. ; the Monterey, 32,823 dols. ; and the Petrel, 
485 dols. Soon, however, it was determined to give 
premiums for speed, irrespective of horse-power. It 
was no satisfaction to the Government to know that 
vessels had a large indicated horse- power without 
8 , and if they had speed it made no difference about 
the horse-power. . Under this plan the Wilmington 
earned 41,500 dols., the Bancroft and the Machias 
45,000 dols. each, the Nashville 45,980 dols., the Helena 
49,940 dols., the Castine and the Indiana 50,000 dols. 
each, the Philadelphia, the San Francisco, and the Massa- 
chusetts 100,000 dols. each, the Marblehead 125,000 dols., 
the Detroit 150,000 dols., the Oregon 175,000 dols., the 
New York and Monterey 200,000 dols. each, the Towa 
217,420 dols., the Olympia 300,000 dols., the Columbia and 
Brooklyn 350,000 dots. each, while the Minneapolis broke 
all records with earnings of 414,600 dols, Not a single 
vessel lost anything on this speed basis, and one vessel, 
which on her official trial fell far short of her estimated 
horse-power, so that she might have had to pay a very 
heavy penalty on that basis, really gained a magnificent 
premium for speed. ‘‘The highest excesses of speed, 
says the Sun, ‘‘ were those achieved by the smaller gun- 
boats, the Castine, for example, making 2.62 knots over 
her guarantee, the Machias 2.46, and the Bancroft 
2.37. Nevertheless, theirs have been among the 
smallest speed premiums paid, since on the smaller 
vessels smaller rates of premiums were allowed, the 
three mentioned receiving only 5000 dols. for each 
excess quarter knot. On the other hand, the Philadelphia 
and the San Francisco earned 100,000 dols. each for some- 
what over half a knot in excess of their contracts, because 
they had the big bonus of 50,000 dols. per — knot, 
or 10 times as much as the gunboats just spoken of; while 
the enormous earnings of the Minneapolis, Columbia, 
Olympia, and Brooklyn, amounting to 1,414,000 dols. for 
these four vessels alone, are accounted for in the same 
way. A single firm, the Cramps, of Philadelphia, 
earned the great extra sum of 1,865,144 dols., never losing 
a dollar for penalties, either in speed or horse-power. The 
system was stopped after the prodigious winning of the 
Minneapolis had been recorded, although subsisting con- 
tracts for premiums were, of course, carried out. Peshars 
a reaction was then natural, and if the system should 
ever be revived, perhaps smaller bonuses would be paid 
than those which allow 200,000 dols. for an extra knot. 
But at present the view taken is that, with the experience 
gained, premiums are not needed, and, in fact, the com- 
posite gunboats and the torpedo-boat Porter, without 
premiums, have far exceeded their contract speed. How- 
ever, contractors now take into view that no premiums 
are payable when they make their bids.” 
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BY MR. JOSEPH FRANCOIS, ENGINEER, SERAING. 
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ALANNA 


A rew weeks since (see ENGINEERING, page 289 
ante), we published illustrations of the air compressor 
and one type of rock drill shown at the Brussels 
Exhibition y Mr. Joseph Francois, of Seraing. We 
now give, on the present page, further illustrations of 
“ similar drill, but of a larger size. As will be seen 
’y comparing the different engravings, the general 
arrangement is the same, but the one under considera- 
ion is a No. 12—that is, 12 centimetres, or 4.72 in. 
in diameter of air cylinder. In the illustrations, A is 
pe: drill cylinder; B, B are the side frames of the 

rill and counterweight ; C is the slide valve; D, D 
are the differential pistons; E the compressed air 
ee communicating with the valve chest; F is 
e lever operated at the end of the stroke for deaden- 
the shock, and which actuates the air relief valve g 
that allows the air to escape from the chamber E ; 

18 a rod transmitting a rotating movement to the drill 
the ; J is the cushioning piston for reducing shock at 

e end of the stroke in the manner described in our 
Previous notice; K is the air passage leading to the back 
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of the piston J; Lisa screw for advancing or with- 
drawing the boring bar; M and N are worm gears for 
changing the direction of the drill, in a horizontal or 
vertical plane respectively ; PP are the wheels and 
underframe ; and R are the anchoring blocks. In a 
recent communication to the Revue Universelle des 
Mines, Mr. Francois gives a large amount of interest- 
ing data on the efficiency of his system of rock drill- 
ing; and we propose to refer to these on another 
occasion. 








INDUSTRIAL NOTES. 
TuE Monthly Journal of the Amalgamated Society 
of Engineers gives the latest information as regards 
the existing dispute up to the date of going to press. 


I| According to that report, the total number of members 


had risen to 93,146, showing an increase since the 
dispute began. Of the total, 22,560 were on dona- 
tion, 1642 on sick benefit, and 3070 on superannua- 
tion allowance, making the total on the funds, 27,270. 
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The total weekly outlay was: on donation benefit, 
10,0317. 4s. ; on sick benefit, 662/. 9s. ; on superannua- 
tion benefit, 1356/. ; total, 12,049/. 13s., or close upon 
4s. per full paying member per week. But there 
were other outgoings ; 582/. 17s. 6d., on account of 
trade members, &c., and the sum of 17,266l. 14s. 1d. 
was expended from the contingent fund. The total 
outlay, apart from management, was 29,899/. 4s. 7d. 
in August. The report deals mainly with the engi- 
neering dispute. It states that 218 firms had conceded 
the eight hours, and it contends that amongst them 
there are several first-class firms, and others that 
produce the ‘best and finest work.” It further 
states that some of the firms locked out under pres- 
sure, and that they only, await an opportunity of 
breaking away from the Employers’ Federation. In 
dealing with the controversies that have arisen in 
the press, the report disclaims any intention of 
‘‘ ulterior designs beyond the immediate cause of the 
| dispute.” Reference is made to the manifesto of the 
| Free Labour Protection Association, in which figure 
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the names of members of firms not connected with 
engineering. The men regard the circular as an 
attack upon trade unionism. Altogether the report is 
sanguine as to the issue of the present struggle, and 
it comments upon the assistance rendered by the press 
and by various unions in the conflict now raging. 
The levies to be paid in the September quarter are put 
down at 1/. 4s., but this is apart from the contribu- 
tions to the general fund, and also local levies. There 
is a fighting attitude in the report which seems to 
betoken an opposition to any compromise on any lines 
except the concession of the eight hours, 





The engineering dispute is being vigorously carried 
on, both sides displaying Ree, Bes energy and 
firmness, and both apparently being confident as to 
the final result. Rumours were afloat as to negotia- 
tions for a settlement, and it was stated that a basis 
was recently agreed upon by the leaders. But this is 
denied by the officials. Some suggestions have been 
made as toa compromise on the hours question, 53 or 50 
hours for a time, and then 48. Another has been the 
withdrawal of opposition to the working of machines, 
with a later concession of the eight hours. But 
neither has been accepted as a basis up to the 
present time. The men report one or two further 
concessions by firms, while the employers report 
an extension of the lock-out. Undoubtedly the 
lock-out is extending in Scotland, but in the Mid- 
lands the employers hold aloof. Efforts hitherto 
have failed to induce the great dominating firm 
in the Midlands to take sides actively in the 
dispute, and until that firm does so others remain 
quiescent. Money in aid of the men begins to come in 
freely, and the officials of the Amalgamated Society 
of Engineers express confidence that they will be able 
to meet all engagements without unduly trespassing 
upon the funds of the union, as the levies will pre- 
vent any large demand upon the reserve funds for 
ordinary benefits. The Brassfounders are likely to be 
involved in a similar dispute, owing to a strike of a 
London firm, as notices have been posted of a lock-out 
unless the men yee, cad return to work. Beyond 
these facts there has been no new departure, but the 
effects of the lock-out are being felt in many large 
centres, a great number of men being suspended in 
consequence of the dispute. 





The monthly report of the Ironfounders for Sep- 
tember shows an increasing number on donation, due 
presumably to the engineering dispute, and it states 
that there is every probability of the number increas- 
ing. The total number on the funds was 2989, show- 
ing an increase on last month of 779, of which number 
703 were on donation benefit alone. The total on sick 
benefit was 413, increase 12; on superannuation 789, 
increase six; on travel out of benefit, &c., 205, in- 
crease 45; on dispute 15, increase 13. The total 
membership at date was 16,758, decrease 23. The 
total cost of benefits was 1028/. 17s. 8d. weekly, or 
1s, 2d. per member per week. The cash in hand was 
56,182/. 12s. 7d., an increase of 333/. 2s. 9d. in the 
month. The state of trade has varied somewhat, but 
this is chiefly due to disputes in other branches of 
trade, the facts being stated, but not the causes. In 
110 places, with 13,421 members, trade was from very 
good to very slack and dull ; last month those classes 
included 121 places, with 16,195 members. In 15 
= with 3337 members, trade was from bad to very 
ad ; last month only four places, with 586 members, 
were so catalogued. The great drop was in places 
where trade was marked as very aul, from 70 places 
last month, with 7560 members, to 52 places with 
4945 members. The members have completed their 
voting upon the eight-hours question, and as to 
joining the London Joint Committee, the votes 
were: for the eight-hours day 3982, against 6800. 
But it is explained that the votes do not mean 
that the men are adverse to the eight hours, but 
only against the policy of the movement at the 
present time. The members have now to vote 
upon the question whether those members sus- 
pended or locked out by the engineering dis- 
pute shall be paid an extra 6s, per week in addi- 
tion to donation, and whether the amount shall 
be met by a weekly levy cf 6d. per member. If 
carried the extra pay will be paid from the last week in 
September, being due on October2. The report states 
that one firm in Lancashire has opened the shop to 
society men, as the non-union hands do not appear to 
have given entire satisfaction. The union has only 
one small dispute on hand, but it has begun to feel 
the pressure of the lock-out ; and will feel it still more 
as time goes on. The Oldham branches have just 
cleared off the debts incurred by the recent strike of 
mechanics, 





The report of the Associated Iron-Moulders shows 
that the engineers’ strike and lock-out had not so far 
affected the society by any large increase of unem- 


also by 277/. 1s. 9d. in the month ; but the executive 
expected to have a large increase of idle members when 
the notices had expired in various centres in Scotland. 
The report states that the Aberdeen employers had 
conceded an advance in wages, after first refusing to do 
so. The men had threatened to strike, but this the 
concession averted. The voting on the hours question 
resulted in 2503 votes for 51 hours per week, 454 for 
48 hours, and 128 for 45 hours per week. The great 
majority was for a general 5] hours per week, without 
prejudice to the eight-hours movement. The prevail- 
ing opinion was that a reduction of six hours per week 
was too big a drop at one time. 





The last report of the Associated Blacksmiths’ 
Society describes the state of trade as unsettled in a 
dozen places owing to the engineers’dispute. In all 
other places it was good, fair, or moderate. The exe- 
cutive of the union refused to allow their members to be 
drawn away from a firm by reason of the lock-out of the 
engineers, inasmuch as such action would connect the 
society with the dispute now existing. The members 
therefore remained at work. But in another instance, 
where two members undertook to do engineers’ work, 
their suspension was decided upon unless the two 
members gave up the work. In the secretary’s usual 
address there are some strong remarks upon the exist- 
ing dispute, urging negotiations on the lines of a com- 
promise. He criticises severely the theories of the 
advocates of the eight-hours, first of all as regards the 
claim that such a system will give employment to all 
idle hands, and then that as much work will be turned 
out in eight as in nine hours, the two theories, by the 
same advocates, being at variance. He further urges 
that the Workers’ Federation should take steps to bring 
about a settlement, the reason being that so many men 
are affected outside the engineers. The Federation 
consists of over 173,000 men, all of whom are closely 
associated with engineering, shipbuilding, and other 
industries more or less involved indirectly in the pre- 
sent lock-out in all parts of the kingdom. As the 
pressure of the unemployed is more and more felt, those 
sentiments of a desire for settlement will increase in 
all the trades affected. 





The report of the Amalgamated Carpenters and 
Joiners for September shows that the total number of 
members is 52,232, of whom only 442 are on donation 
benefit, 912 on sick benefit, and 650 on superannuation 
benefit. During the past quarter the union added 
nearly 5000 to its total membership and 22,000/. to the 
funds. The branches in several places are pleading 
for an advance of donation benefit from 10s. to 15s. 
per week to those suspended by reason of the engi- 
neers’ dispute, but the council restrains them, as such 
a departure might involve considerable difficulties in 
the future. The society is making progress with 
respect to the question of fixing joinery made by firms 
not employing union labour, or not paying union rates. 
One large firm has decided to conform to the society’s 
rules in this respect, and steps are being taken in 
America to insure trade union rules being complied 
with. It is stated that doors and sashes in the north- 
western States are made by men working for 5, 6, 7, 
or 8 cents per hour, and children of tender age glaze, 
sash, and mould doors, and otherwise operate the 
machinery. It seems an extraordinary statement, 
and it would be well to have it confirmed before com- 
menting upon it. The members have voted a levy 
of 6d. per week for the engineers, 600/. weekly ; they 
gave 1590/. to the Penrhyn quarrymen, and 435/. to 
the Norwich boot and shoe makers in their struggle. 

The report of the cotton spinners for this month 
shows that about 5.12 per cent. are unemployed. The 
number of members continues to decrease, no fewer 
than 112 was lost last month, and 609 since a year 
ago. Some dozen dispute cases were reported, most of 
which were dealt with by the committee. But these 
do not include the larger disputes in the cotton trades 
now disturbing various districts in Lancashire, and 
which threaten to extend. 





A strike of about 2000 miners took place at the 
close of last week at the Birley Collieries, Sheffield, 
in consequence of some disagreement as to wages and 
other conditions of labour. The men were balloted 
before the strike took place, when only about 100 voted 
against, and 1200 underground adults, for a strike. 
This is the most serious dispute for a long time in the 
South Yorkshire coalfields, in which disputes have 
been comparatively few since the joint committee was 
constituted some years ago, after Lord Rosebery’s 
award in the great coal dispute. We hope this eg 
will be similarly settled. 





In the Lancashire districts there has been an im- 
pression that the dispute in the engineering trades 
will soon come to an end. Many of the works, it is 
alleged, are being carried on by non-union labour, 
while other works are content to lie partially idle for 





ployed at the date of the re 
in receipt of idle benefit. 


rt, only 51 extra — 
The finances had improve 





awhile. The firms not involved continue —— 
it is stated that there is no lack of orders. iler- 


makers are busy, but the machine trades are slack ; 
some are discharging hands. The rather singular 
thing is that the iron trade is tolerably good, an up- 
ward tendency in prices being observable. But the 
finished iron branches and the steel trade are rather 
weak. On the whole the district has been much 
less effected by the dispute than was expected, but the 
employers seem determined to fight until the strike 
notices in London have been withdrawn. 

In the Wolverhampton district the iron trade is 
reported to be in a healthy condition, the mills and 
forges being kept in full operation. Home consumers 
are ordering freely for prompt deliveries, bars, plates, 
angle-iron, rods, and best sheets ; some good lines are 
also to hand for girder and railway material, galvanised 
sheets, hoops, and heavy hardware from abroad. 
These orders will keep things busy in one way and 
another for some time to come. There is less demand 
for tube-strip, and common sheets. Marked bars are 
in quiet request because of the preference for steel, 
but prices are maintained. The steel_ trade continues 
active, and the prices are firm. The engineering firms 
are busy, and so also are all the kindred industries, 
Most of the hardware branches, both light and heavy, 
are also busy. Altogether the outlook is fairly good, 
in spite of outside difficulties. 

In the Birmingham district the iron market is more 
distinctly disturbed by the engineering dispute, and 
the general feeling is that matters will not improve 
until it is settled. There has been a moderate de- 
mand both for crude and finished material, but the 
transactions are mostly limited to current needs. There 
is an almost entire absence of speculative business. 
Complaints are made of German and other foreign 
competition, especially in steel. The engineering and 
kindred trades are busy, as the dispute has not 
affected the districts in the Midlands, though it is said 
that great pressure has been brought to bear upon the 
employers to join the Federation. 





The tinplate workers’ dispute at the Cwmbwrla Tin- 
plate Works has not yet been settled, for the ‘‘be- 
hinders ” refuse to agree to the 15 per cent. reduction 
which the other men accept, and therefore the works 
are still idle. 

The strike of Liverpool plasterers continues. The 
employers agreed to the advance in wages, but refused 
to concede some other terms, and the men therefore 
stand out. The National Union supports the men, the 
latter refusing to submit to arbitration. 

The South Wales colliers have decided against the 
proposed stop-week by 44,131 to 34,617, the majority 
being 9514 for continuing work as usual. It will be seen 
that no fewer than 78,748 men voted at the ballot. It 
is seldom that so large a proportion record their votes, 
but the interests at stake were great, and the men 
rose to the occasion. 








ELECTRICITY VERSUS SHAFTING IN THE 
MACHINE SHOP.* 
By Cuas. H. Bensamin, Cleveland, O. 


THE trend of the discussion on a paper entitled 
‘* Friction Horse-Power in Factories,” presented at the 
December meeting of the Society, has suggested the pre- 
sentation of this paper. 

It seemed to be the opinion of many of the members 
who took part in that discussion, that the best solution of 
the problem was to ‘take the bull by the horns,” and 
throw him out of the arena altogether; in other words, 
to displace shafting and belts by electric transmission 
rather than to try to improve their efficiency. That in 
many cases this is the true solution can scarcely be 
doubted ; but it seems to the writer that there are con- 
siderations of more importance than mere economy of 
transmission. ; 

In order to put this in concrete form, 12 establishments 
mentioned in the previous paper have been selected, the 
numbers from one to six inclusive representing establish- 
ments using heavy machinery, and the numbers from 
seven to twelve representing light machinery establish- 
ments. é 

In Table I. the data are taken from the preceding 
paper, while the results in Table II. are calculated. 

he cost of the shafting in column 1 of Table IT. in- 
cludes the cost of probable hangers, couplings, and 
pulleys, and is based on the actual price of similar shaft- 
ing in a modern shop, the cost ranging from 2 dols. to 
6 dols. per linear foot. 
The cost of the belting assumes the belts to have been 
from 30 ft, to 50 ft. long, and of single leather, and varies 
from 6 dols. to 27 dols. per belt for the widths —- 

It is not claimed that the figures given in this column 
represent the exact cost of shafting and belting, but they 
show what the cost might well be in such establishments. 
In estimating the cost of generators and motors for 
these same shops, it is assumed that a generator will be 
required having a power 50 per cent. greater than the net 

wer used by the machines when the shop is running at 
ull capacity, and that the aggregate power of the motors 
should be double this, It is further assumed that the 
motor unit will be from 5 to 10 horse-power in the shops 
doing heavy work, and not less than 2 horse-power 1n the 





* Read at the Hartford meeting (May, 1897) of the 





American Society of Mechanical Engineers. 
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shops doing light work. The cost of electric motors may 











be roughly clasified as follows : 
Horse power of motor 2 | 3 | 6 10 | 20| 40] 50, 65 75 
Cost in dollars per | 7 ay | 
horse-power .. 5 | 60 | 45 | 35 | 26 | 20} 17 | 16 | 15 
| 





The figures in column 2 of Table II. thus show what 
might reasonably be expected as to the cost of generators 
pen motors for each establishment. No account has been 
made in the one case of the cost of countershafts and 
secondary belting, nor in the other of conductors, switches, 
and such countershafts as might be used, one omission 
being allowed to offset the other. j 

Column 3 shows the differences between the values in 
the two preceding columns, the + sign indicating greater 
first cost for electricity, and the — sign greater first cost 
for shafting transmission. It will be noticed that in 
general the electrical transmission has the greater first 
cost, but in establishments where the amount of shafting 
is out of all proportion to the useful work done, electricity 
has the advantage even here. (See shop No. 4.) In 
shops like Nos. 10 and 12,. the machinery is compactly 
arranged, and the cost of ~~ relatively light. 

If there is any unfairness in the above figures, it is in 
over-estimating the electrical cost, since the writer 
desires to be conservative. 
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The figures in column 4 of Table II. are derived from 
those in column 8 of Table I. by assuming a combined 
efficiency of two-thirds for generators and motors. The 
power lost in shafting transmission, column 5 of Table IT., 
1s obtained from column 9 of Table I., by deducting 
10 _ cent. of gross horse-power for engine friction. 

The net gain in horse-power by using electric trans- 
mission is shown in column 6. Allowing 60 dols. per 
horse-power per year as the gross cost of power delivered, 
we obtain the results in column 7 for the saving in dollars 
per year. 

Some une may object that these calculations are rough, 
and based on insufficient data. Even if we admit this, 
two facts can still be regarded as proven : 

1, That the first cost of electrical machinery is usually 
greater than that of shafting and belting. 

2. That the saving in power in most machinery esta- 
blishments would pay for the additional cost of the elec- 
tric plant in from one to five years. 

Figures of this kind are about all that we can have to 
fuide us at present. Statements from manufacturers are 
lable to be influenced by a personal bias one way or the 

other ; and even where there is an opportunity for a fair 

comparison, the necessary data are usually lacking. 

“any cases could be cited where parties now using elec- 

tricity ne an actual saving in coal burned of from 15 to 
r cent. 

n most establishments where electricity has been intro- 
uced, the transition has only been partial, the generator 
and motors being burdened with a load of shafting and 
in; 
It is in new shops constructed with especia 


belts which i 
ican ch prevent any saving in power from 








reference to electric transmission that we are to look for 
the best results in efficiency. 

It is further to be remembered that the loss of power 
from shafting and belts is constant as long as the engine 
is running, whether one machine or a hundred be in opera- 
tion, while the loss in electric transmission is a per cent. 
of the actual power used, and diminishes as the consump- 
tion of current diminishes. Thisis particularly important 
during times of business depression, when only a part of 
the plant is in operation. Some space has been devoted 
to considering the question of relative first cost and effi- 
ciency, since many arguments pro. and con. have hinged 
on these two points. 

Electricity should not base its claims to recognition on 
either of these. In most cases there are far more im- 
—— advantages to be considered. Referring again to 

able II., it will be noticed that in column 8 are given 
the estimated pay rolls of the different establishments, 
allowing 500 dols. per annum for each man employed. 
Notice how large these numbers appear in contrast with 
those we have been considering. A saving of from two 
to five per cent. in the pay roll is of more importance 
than any saving that is likely to be effected in the power 
plant. 

The average useful horse-power per man in the heavy 
machinery establishments before mentioned was 0.38 
horse-power, representing 22.80 dols. per year on the 
usual estimate of 60 dols. per horse-power per year. If the 
services of the man are set at 500 dols. a year, a low 
figure, the average cost of power is only 44 per cent. of 
the cost of labour. In the light machinery establish- 
ments the average useful horse-power per man was only 
0.195 dol., or 11,70 dols. per year ; being only 2} per cent. 
of the labour cost. 

In some shops the power cost represents only about 
1 per cent. of the total cost of running. The question of 
the advantage of introducing electricity hinges not upon 
efficiency of transmission, but upon the effect on the out- 
put of product per man and per machine. The different 
points to be considered in determining how electricity 
affects general economy of production may be classified 
as follows: 

1. General arrangement of machinery to facilitate hand- 
ling of work. 

2. Clear head-room for the use of electric cranes and 
small hoists. 

3. Light and cleanliness. 

4, Control of speed. 

5. General flexibility of the system. 

6. Use of electricity for other purposes than power. 

1. General Arrangement.—The ordinary machine shop 
of to-day, in its shape and size and in the general ar- 
—— of its engines and machinery, is the slave of 
shafting transmission. The engine must so located 
as to connect conveniently with the shafting; all the 
machines must be arranged in paralled lines, for the 
same reason; while the ceilings and posts must be 
designed with special reference to the demands of 
hangers and brackets. This has been so long the case, 
that perhaps we hardly realise the possibility of a change. 

Machinery should be arranged with reference to the 
work it is todo, and not with reference to the power to 
be used ; it should be so located on the floor of the shop 
as to be easily accessible for operation and attendance, 
and in such a way that the work may be readily handled 
and well lighted. 

The whale shop should be planned with a view to hand- 
ling the product with the least waste of time and labour, 
and electricity makes this possible. Large machines may 
be put in any position and at any angle, or, if need be, 
may be oe from place to place to accommodate 
the work. The power plant may be located in the most 
favourable place for taking care of coal, water, and ashes, 
and the power distributed to any building or buildings, 
with but little loss. 

2. Clear Head-Room.—In all shops doing heavy work, 
the rapid and economical handling of the work is one of 
the most important factors in cheap production. 

The electric crane is the most convenient and efficient 
carrier yet developed, and the absence of overhead shaft- 
ing and belts in electric transmission makes its use pos- 
sible over all the larger machines. The writer believes 
that small electric hoists will also take the place of hand 
hoists over smaller machines, until every machine in the 
shop can be reached in this way when desired. 

This advantage of the electric system was what prompted 
its introduction into the Baldwin Locomotive Works, 
and the saving there has been notable. Formerly from 
30 to 40 labourers were employed to handle the work in 
the wheel shop, while now only 8 or 10 are needed; 
formerly from 8 to 10 per cent. of the time of the skilled 
help was lost from delays in handling, but this loss has 
been reduced to less than 2 per cent. saving of this 
kind is of more importance than any probable saving of 


coal. 

3. Light and Cleanliness.-—As another result of our long 
subjection to ordinary methods of conveying power, we 
have come to regard a machine shop as necessarily dark, 
a synonym for all that is black and dingy. A glance at 
the shops of some of our electrical establishments will con- 
vince any one that this isa mistake. 

Shops like those of the Crocker-Wheeler Company, the 
Westinghouse Company, &c., have been called ‘ show 
places ;” but at least they show the way from darkness 
into light, and should receive credit for it. The belt is a 
dust carrier as well as a power carrier, and nothing can 
be kept clean in its vicinity. When we add to this the 
shadows cast by the shafts and belts themselves, we have 
a condition of things which tends to mistakes and poor 
work, and cannot be without a corresponding moral 
effect on the workman. 

The writer saw, during the winter holidays, in one 
large establishment having the usual maze of counter- 








shafts and belts, an attempt to whitewash ceilings and 
walls, which was almost pathetic in its absurdity. The 

rtial or entire absence of overhead belts, and the dif- 

used light reflected from whitewashed ceilings and walls, 

will cause an improvement in both quantity and quality 
of output, which will prove a strong argument for elec- 
tricity. 

4. Control of Speed.—One of the minor advantages of 
direct connected motors on large machines is the possi- 
bility of easily and —— adapting the — of the 
machine to the kind of work being done. On large boring 
mills, and lathes especially when facing up work, this 
may be a factor of considerable importance in determining 
the cost of production.* 

5. General Flexibility of the System.—The ease with 
which the electric system of transmission may be adapted 
or extended is one of the strongest arguments in its 
favour. The extravagant consumption of power, as 
noted in the former paper, is probably due in most cases 
to a gradual extension of the shafting system by lengthen- 
ing shafts beyond a reasonable limit, to the turning of 
corners with bevel gears, and to the use of turned and 
twisted belts, with their attendant evils in the way of 
guide pulleys. 

Shops are usually planned with a view to present needs 
rather than future possibilities, and extensions are made 
at some disadvantage ; but in the electrical shop this need 
cause no uneasiness. Whatever the location or the 
angular position of the new building, the only expense is 
that of new motors and a few hundred feet of wire. 

If added experience shows the desirability of rearrang- 
ing any part of the original plant, there is nothing in 
to the way. If at any time the mountain declines to go 
Mahomet, Mahomet can easily be moved to the moun- 
tain, in the clutches of an electric crane. 

6. Other Uses of the Electric Current.—If the right kind 
of an electric system be chosen, the same current can be 
used in a variety of ways which are just beginning to be 
appreciated. Besides the advantage of having arc and 
incandescent lamps without any additional expense for 

enerators, the electric current may be used for welding, 

touee, soldering, annealing, and case-hardening, and 
each and all of these operations may be affected Focally 
on large machines without moving them from their posi- 
tions. Some are inclined to look askance on electric 
motors, and to have doubts as to their durability and 
freedom from accident. To the ordinary manufacturer 
and superintendent the electric motor is something that 
he does not fully understand, and, consequently, some- 
thing to be distrusted. 

An electric motor, if properly designed and constructed, 
requires no more care than any piece of machinery running 
at the same speed. The writer has had under his = 
sonal observation motors which have run for years when- 
ever called on, have required less care than an ordinary 
loose pulley, and have cost almost nothing for repairs. 
Only lately the writer saw a railway motor driving a 
grinder for pulverising furnace linings in an atmosphere 
so full of grit and dust that the operator had to keep his 
mouth po nose masked. The motor under a street car 
will convince the most superficial observer that there is 
nothing to be feared on this score. It is difficult to get 
reliable and precise data from actual examples, even from 
establishments where both kinds of transmission have 
been tried ; but the almost universal testimony of such is 
that the new experiment is a success, that they would 
not £0 back to the old system, and that as rapidly as 
possible the electric system will be extended to all parts 
of the works. 

The writer has recently visited several establishments 
in Cleveland where electricity has been introduced to a 
greater or less extent. 

The works referred to as No. 5 in the preceding Tables 
have, within the past year, been partially equipped. An 
electric plant has been put in, consisting of a 150-kilowatt 
generator, belted from the engine, and furnishing a direct 
current of 220 volts to various motors and to are and in- 
candescent lamps throughout the buildings. The motors 
are mostly shunt wound, self-regulating, and vary in 
capacity from 3 to 15 horse-power. Owing to the arrange- 
ment of the buildings, it had formerly been necessary to 
run line shafts at right angles, and use quarter-turn belts 
and guide pulleys. Some of the motors are now used at 
the angles to do away with the belts, but in general the 
shafting itself has not been disturbed, and consequently 
much of the loss due to shafting transmission remains. 

In other instances independent motors are used to 
drive large machines, or groups of machines. When 
there is much dust, as in the case of emery grinding, the 
ironclad motor is used. Although this pi called but 
a partial trial of the electric system, and has many of the 
disadvantages which could be avoided in a new installa- 
tion, the experiment is so far a success, and will be ex- 
tended as fast as practicable. 

Through the courtesy of Mr. Bartol, a Member of the 
Society, and superintendent for the Otis Steel Company 
of Cleveland, the writer was permitted to inspect the 
works of the company, where a new electric plant is 
being installed. The company have used electricity to a 
limited extent for some time, and the present installa- 
tion is intended to concentrate and unify the plant. As 
the works are distributed over an area of about 15 acres, 
and as the work is nearly all of a heavy nature, the 
wisdom of the change is apparent. 

The central plant will contain a 165-kilowatt generator 
direct connected to a compound condensing engine, and a 
75-kilowatt generator belted from a simple condensing 
engine, both generators furnishing current to the same 
circuit. Either or both of the generators can be used, 
according to the amount of current needed. A direct 





* See article by Mr. W. E. Hall in Cassier’s Magazine 
for February, 1895. 
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current of 220 volts will be used for both light and power, 
the are lamps being in series of four, and the incandes- 
cent lamps in series of two. A central distributing tower 
is erected over the generator, from which overhead wires 
radiate to all parts of the works. Separate wires are 
run for the lighting system, in order that the lights may 
be controlled from the central station. Ammeters on 
each line show the relative amounts of current taken by 
each shop and by the lighting system. The switch-board 
is also provided with those very important safety valves, 
automatic circuit breakers. Mr. Bartol determined the 
amount of current which would be needed in the different 
shops by a method which is to be recommended to all who 
anticipate such a change. 

Indicator cards were taken from the engines when 
driving the shafting, and when driving the different ma- 
chines, and the different shops, and from these cards the 
necessary capacity of motors and of generators could be 
quite accurately calculated. 

The motors are either shunt or series wound, according 
to the use which is to be made of them, and vary in capa- 
city from 5 to 30 horse-power. The motors are in all 
cases belted to the machines or shafting and controlled 
by rheostats. 

As a rule, no attempt has been made to displace shaft- 
ing already in place, but the writer noticed two large roll 
turning lathes driven by independent motors, one of 5 
and one 10 horse-power. In the finishing room for steel 
castings, the machines are all arranged along the side of 
the room and driven by counter and line shafting at- 
tached to the wall, leaving clear head-room for the electric 
crane used in handling the work. 

Electric cranes, both of the travelling and jib type, are 
in evidence throughout the works, and some portable 
machine-tools are driven by independent motors. It is 
interesting to note that at this establishment the rival 
giants electricity, compressed air, and hydraulic power 
are working side by side, each in his own proper sphere. 

At the new shops of the Atlas Bolt and Screw Com- 
pany of Cleveland a two-phase electrical plant has lately 
een installed. The buildings is this case are located on 
three sides of a triangle, with the power-house at one 
angle, a situation of things which almost precludes the 
use of shafting in the ordinary way. To the electric 
wires this makes no difference. 

The machinery is mostly of the automatic type, 
arranged in groups, and running at a constant i ig 
condition of things favourable to the polyphase system. A 
60 horse-power high-speed engine is belted to a 45-kliowatt 
two-phase generator and to a 15-kilowatt exciter. The ex- 
citer is made of this size in order to furnish a direct current 
for the lighting as well, the lamp system being thus 
entirely distinct from the power system. This use of the 
exciter is somewhat nk and interesting. Motors are 
scattered throughout the works wherever needed, in sizes 
varying from 5 to 20 horse-power. They are in most 
cases hung from the ceiling at the same height as the 
shafting, so that the belts are horizontal. The motors 
are all of the induction type, and entirely destitute of 
commutators or brushes, so that they require no atten- 
tion, except to keep the bearings oiled. The motors can 
all be started at once from the engine-room, or each one 
separately by a switch. 

No attempt has been made to do away with the line 
shafts and counters, as the nature of the machinery 
renders this impracticable, but the ability to run even 
remote sections of the shops independently of the re- 
mainder, as well as the entire absence of vertical belts 
through the floors, has been a sufficient reason for the 
adoption of this form of transmission. 

General Conclusions.—When the shops of a manufac- 
turing establishment are scattered over a considerable 
extent of territory, the installation of a central power 
plant having large and economical engines, and the dis- 
tribution of the power to the different shops by wires, 
instead of by steam pipes, is a change always to be re- 
commended, and that will soon pay for itself. When the 
establishment consists of one large building or compact 

roup of buildings, a change to the electric system 1s to 
»e recommended where heavy work is to be handled, 
especially if the machines are somewhat scattered, require 
considerable power, or are intermittent in their action. 
In such cases some of the shafting may be left in position, 
but the writer believes that if the more independent motors 
are used on machines requiring over two horse-power the 
greater will be the economy. 

In shops doing light work and having many small 
machines compactly arranged and in continuous opera- 
tion, a change to the electric system would be expensive 
and of doubtful utility. See, for instance, shops 10 and 
12 in Tables. 

In building a new shop the chances are better for 
electric installation ; and any manufacturer who does not, 
under these circumstances, investigate the subject and 
consider carefully the question of using electricity, is mak- 
ing a great mistake. 

“he ideal arrangement for a shop handling heavy work 
is that of a building having one .ofty centre aisle nied 
from above, and two side aisles of less dimensions lighted 
from the sides. Every square foot of floor space in the 
central aisle should be commanded by electric cranes. 
Here the larger tools will be located, each with special 
reference to convenience in handling work, and, as far as 
practicable, fitted with independent motors. 

The smaller machines are located in the side aisles near 
the dividing line of columns, and may be driven in groups 
by short lines of shafting hung on the columns below the 
tracks of the travelling cranes, each line being driven by 
a separate motor. Units of about 5 horse-power are large 


enough for this kind of work. Motors of 2, or possibly of 
3, a are as small as can at present be econo- 
mica. 


used. The benches for hand work should be 


cranes and electric hoists may command all the space in 
the side aisles. Some of the drills and shapers should be 
fitted with direct connected motors, and having eye-bolts 
at the top by which they may be moved from place to 
lace. Inthe power-house the use of two generators, one 
ng and one small, will often prove economical, the 
smaller one being used for night or overtime work. 

Polyphase and Continuous Current Systems.—The 
writer, as a mechanical and not an electrical engineer, 
hesitates to say much on this delicate subject. However, 
it is a question which must be settled at the outset in 
deciding upon the arrangement of a shop. The great ad- 
vantages of the polyphase or induction motors are in 
simplicity, their freedom from rubbing contacts, and the 
constancy of their speed; the great disadvantage, the 
fact that the speed cannot be regulated, since the motor 
must always be in phase with the generator. When elec- 
tricity is to be applied simply to run line shafting and 
counters, and the speed of separate machines is to be con- 
trolled by the usual belts and gears, the polyphase system 
is entirely satisfactory. 

On the other hand, when it is necessary to use inde- 
pendent and direct connected motors on cranes and on 
machine tools, prompt and economical speed control is an 
absolute necessity; and it is here that the continuous 
current machine has a great advantage. Without any 
prejudice, it is the earnest belief of the writer that the 
“semen advantages in electrical transmission are to come 
rom the use of independent motors to the largest extent 
possible, and that the time will come when nearly every 
machine in the shop will have its own motor. Progress 
in this direction is slow, and the intermediate steps must 
be taken first ; but when an electrician sneers at the use 
of direct connected motors per se, one cannot but suspect 
that it is only because he has not yet perfected a motor 
that will satisfy the requirements. 

The principal difficulty in designing direct connected 

motors for machine tools has been that of getting slow 
speed without great weight and of securing proper speed 
variation without seriously impairing the efficiency. The 
multipolar machine has helped to solve the former diffi- 
culty. In regard to the latter problem it may be said 
that the soeel the motor has usually been changed by 
introducing resistance into the armature circuit, thereby 
causing a loss of power corresponding to the reduction of 
8 ; 
Lately motors have been constructed with so-called 
commutating fields. The motor in this case has several 
fields wound in separate coils, and when a change in 
= is desired these fields may be cut out one after the 
other. 

If desired, a combination of this system, with a resist- 
ance in the armature circuit may be used. The so-called 

onard system, having several feed wires carrying 
currents of different voltages is, of course, somewhat ex- 
pensive on account of the amount of copper used and the 








at the side walls near the windows. Smaller 
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general complication of the system. It is, however, very 
encouraging to note the improvements which are con- 
stantly being made in the construction of slow-speed 
generators for direct connection. 

It is better in a paper of this kind to avoid mention of 

any particular firms. Suffice it to say that there are at 
the present time at least two firms of established reputa- 
tion who are ready to supply slow-speed motors suitable 
for direct connection to machine tools and capable of 
almost any degree of speed regulation. These motors 
can run at from 100 to 200 revolutions per minute, and 
can be obtained in sizes of from 1 to 5 horse-power, while 
the guaranteed efficiency is from 70 to 80 per cent. Until 
it shall be possible todo away with shafting and belts in 
situations where that is desirable, the problem is only 
partially solved. The steps thus far taken in the direc- 
tion of electrical transmission, while encouraging, can 
omy be regarded as the beginning of a more radical 
change. 
It fe the hope of the writer before another year to make 
some experiments in establishments which have intro- 
duced electrical transmission, and to show more conclu- 
sively than has been done in this paper the economic ad- 
vantages of the newer system. 








PuLLMAN Cars.—The Pullman Palace Car Company has 
declared a quarterly dividend at the rate of 8 per cent. 
per annum. 





SouTHEND.—It appears that Southend is going in for 
the electric light, a committee of the Southend Town 
Council having recommended that body to apply for 
authority to borrow a sum not exceeding 15,0007. for the 
purpose of carrying out electric-light works, Southend 
continues to grow greatly as a town. It is within easy 
distance of London, say an hour by the London, Tilbury, 
and Southend Railway, and an hour and ten minutes by 
the Great Eastern. Many London men are, accordingly, 
settling at Southend or in the immediate neighbourhood, 
and excursion traftic mes heavier every year—in fact, 
the place has developed into a kind of Essex Brighton. 
Under these circumstances, the Southend Town Council 
will probably deem itself justified in pursuing a spirited 
and oo public policy, and the electric light 
naturally forms an element in sucha policy. Mr. Brassey, 
the father of the present Lord Brassey, who constructed 
the London, Tilbury, and Southend line, gave it a 
guarantee of interest for 14 years. In due course the 

uarantee ran out, and it was then feared that the 
mdon, Tilbury, and Southend Railway would ex- 
rience something of a collapse. Such dismal appre- 
ensions, have, however, been altogether falsified by 
subsequent events, as the line has developed an intrinsic 
strength, which is largely attributable to the expansion of 
Southend and to its attractions as a watering-place and 
pleasure resort. 


LANCASTER METALLIC PACKING. 


WE illustrate herewith a form of metallic packing 
constructed by Messrs. Lancaster and Tonge, Limited, 
Pendleton, Manchester. It will be seen that within 
the cylinder cover is a bush A mounted on springs 
which keep all the component parts of the packing in 
opposition, and all the joints at right angles to the 
piston-rod, tight. This is the only piece within the 
cover, all the rest being placed on the outside. Below 
the bush comes a washer B, and then the packing 
blocks C,C. These are made in four parts, of 
which two large parts keep the rod _ steam- 
tight, while two smaller parts keep the joints on 








Around the 


rts steam-tight. 
elical springs, made of square 
The springs are made in halves; these are 
screwed together at one end, and hooked together at 
the other end. By adjusting the screws the springs 


each side of the large 
blocks C, C are four 
steel. 


can be varied to suit different pressures. At the 
lower end come the washers U and V, which to- 
ether form a ball joint. The casings at the end is 

red much larger that the piston-rod, making pro- 
vision for the lateral movement of the rod. Messrs. 





Lancaster and Tonge have such confidence in this 
packing that they fix it and give a three months’ 
trial free of charge. 








LAUNCHES AND TRIAL TRIPS. 

Tue Chamois, torpedo-boat destroyer, built by Palmer’s 
Shipbuilding Company at Jarrow-on-Tyne, had a satis- 
factory three hours’ trial at Portsmouth on the 3rd inst. 
She made six runs over the measured mile in Stokes Bay, 
with a mean speed of 30.026 knots and 388.8 revolutions, 
but for the three hours her mean speed was 30.396 knots, 
with 393.1 revolutions. The highest speed on the mile 
was 32.374 knots The steam in the boilers was 228 lb., 
and the air pressure was 2.9 in., but in the entire run the 
mean was 2.75 in. The wind was against the tide, but, 
while the wind had little influence on the trial, the tide 
affected it materially, the lowest speed of the six runs 
being a little over 28 knots, whilst the highest was 
32 knots. The coal consumption was economical. Not 
only did the engines fully answer expectations, but there 
was a marked absence of vibration. Com. Madden was 
in command of the vessel, and Mr. J. W. Reed, patentee 
of the boilers, represented the contractors. 


Thes.s. Van Swoll, built by Messrs. Wigham Richardson 
and Co., Newcastle-on-Tyne, for the Koninklijke Paket- 
vaart Maatschappij, of Amsterdam, went for a trial — 
off the Tyne on the 7th inst. Thesteamer is 280 ft. in lengt 
by 36 ft. beam ; she is rigged as a schooner and is class 

by Bureau Veritas. She is provided with a shade deck 
all fore and aft, and has comfortable accommodation for 
first and second-class passengers, besides deck passengers. 
As the steamer is to trade in the East Indies, her decks 
and fittings are all of teak, and special attention has been 
paid to the ventilation, electric lighting, &c. The engines, 
which are of the triple-expansion type, —— with the 
boilers, have also been constructed | y Messrs. Wigham 
Richardson and Co. On the trial trip. the engines 
worked without the slightest hitch, giving complete 
satisfaction to all concerned, and driving the vessel at a 
speed of 12 knots. 








Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 13th inst. a steel screw steamer named Aldershot, 
of the following dimensions, viz.: Length between_per- 
pendiculars, 280 ft.; breadth, extreme, 42 ft. ; depth 
moulded, 20 ft. This steamer has been built to the order 
of the Britain Steamship Company, Limited, and is the 
sixth steamer built by Messrs. Ropner and Son for the 
same owners. She — Frscggan Bn the —— - a. 
“trunk,” full bridge, and top-gallant forecastle. 

has been desi Ded to carry a deadweight cargo of about 
3200 tons on Lloyd’s summer freeboard on a light draught 
of water. She will be fitted with a set of powerful triple- 








expansion engines by Messrs. Blair and Co., Limited. 
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atent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,419. _H. De Romanoff, Odessa, Russia. Electric 
Suspension Railways. [2 Figs.) September 15, 1896.—This 
construction consists essentially of a shaft a, one end of which 
runs in the bearings b, while at the other end is the armature f 
of anelectric motor. On that of the shaft comprised between 
the two bearings b is the working wheel c. This wheel runs on 
the upper rail d, which serves at the same time for transmitting 
the electric current. This rail d@ is connected with the lower 
guide rail d! by means of the adjustable bolts m, and these rails 
are supported by a bearer o provided on the standards n, so that 
the current passing through rail d which rests thereon cannot be 
transmitted to the guide rail d!. One of the two bearing b is pro- 
longed and carries the electric magnet e of the electric motor em- 
ployed. At the end of the shaft and behind the electric magnet 
is placed the armature f. The two bearings b, b are connected by 
a bent part g, one arm g! of which is prolonged downwards and 
bent horizontally at its lower end g2. On this bend g? are arranged 
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—? 
two rollers h1 (free to rotate round the vertical spindles h), which 
clasp the lower raild! and steady the whole arrangement. The 
upper end of g is furnished with an elbow ¢ which carries at one 
end the brushes for the commutator, whilst at the other end is the 
keeper i! and slide 72, which arrangement permits of the interrup- 
tion or closing of the return electric current by putting the same 
in and out of contact with a wire connected with the earth. The 
current flowing through rail d is conveyed by way of wheel c and 
shaft @ to the armature of the electromotor and puts the latter in 
operation. If, however, the return current be interrupted by 
movement of slide 72, the motor and the suspension railway will 
be brought to a standstill. If the railway is used for carrying 
heavy loads, greater security may be obtained eA agen. the 
part g with the saddle k carrying the rollers Z placed fore and aft 
of the motor. A hook g? on the arm g! carries the load W, which 
isto be transported. If persons are to be carried, the carriages 
are likewise connected in a suitable manner with the arms g!. 
(Accepted August 4, 1897.) 


21,009, F. E. Elmore, Leeds. Low-Tension Dynamo- 
Electric Machinery. [5 Figs.) September 22, 1896.—This 
invention has for its object a new or improved construction of 
dynamo-electric machine of the type known as the “‘ Unipolar” or 
‘Faraday ” disc ine for g ing a large volume of current 
at alow pressure. Heretofore such machines have generally con- 
sisted of a shaft or disc = rotating in a powerful magnetic 
field, the current being collected at the two ends in the case of 
a shaft, or at the periphery and axis in the case of adisc. Accord- 
ing to the present invention, both the wear of the contact sur- 
faces and the loss of power by friction are greatly reduced. 
When the machine is of the disc type it may be supported by a 
ball bearing at its shaft which constitutes the one co! lector, and 
4 ring of balls or rollers embracing its raueeny is made to serve 
as the other collector. When the machine is of the shaft 
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character, collars or paths are turned on its periphery in the 
position which the brushes would naturally occupy, and the 
armature is surrounded at that place with a ring, so that the 
armature is supported by balls running against the collar and in 
— ring, these constituting collectors as well as bearings. As 
ogee: the shaft A passes through the two side limbs B, B and 
= middle limb C of an electro-magnet having the exciting coil 
: On the shaft are two collars E which may be in one piece 
be the shaft, and F, which may be fixed on by screwing or 
te erwise, each collar being situated between a pair of conduct- 
Ke pieces G, H, the lower ends of which dip into mercury in cups 

» L, which form the terminals of the machine. In the collars 
» and the pieces G, H are turned races for balls which consti- 


F 
tute the ting the collars with the conducting 





shaft, each has a projecting arm P held stationary by a spring Q. 
In a modification there are two metal sleeves on the shaft sepa- 
rated from it and from each other by insulating layers. Each of 
these sleeves has a ne of collars and conducting pieces with 
balls as above described. In a further modification rollers pivoted 
in rings revolve in contact with the collar and the conducting 
pieces. These rollers, instead of balls, constitute the conducting 
connections between the shaft collars and the conducting pieces. 
(Accepted August 4, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,646. M. Duffield, Slough, Bucks. Acetylene Gas 
Generater. [6 Figs.] August 10, 1897.—The generating 
chambers @ consist of two or more enclosed vertical cylinders, 
one end being fitted with a hinged air-tight lid b. At the side of 
these generating chambers a is another chamber ¢ for containing 
the water which feeds the charge of carbide in the generating 

hamb he ch @ are preferably coupled in series, 
each series requiring only one water-supply box c, pipes d being 
provided to continue the passage of the water and gas from one to 
another when the entire charge of carbide in one chamber is 
exhausted, so that the water can flow on through the pipes d to 
the bottom of the next chamber, and, percolating through the 





Fig.]. 
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holes in its sides, start the carbide in the bottom cell therein in 
action, and so on until the whole series of chambers is exhausted. 
The water passes from the cistern through the stop-gap g! thence 
through the syphon h tothe bottom of the water-box c on the 
first generating chamber a, and thence through holes cl and e! in 
the sides of the box c and cells e respectively to the carbide within, 
whereupon decomposition of the water immediately takes place, 
generating acetylene gas. The gas thus produced passes down 
the pipe k through the condensing chamber m up the pipe q into 
the gasholder and thence to the burners, or it may be stored in 
the holder until, by the back pressure of the ~ augmented by 
the weight of the dome, the flow of water, and consequently gas 
g tion, are st d aut tically. (Accepted July 21, 1897.) 


17,938. C. W. Lyon, Dewsbury, and J. Deighton, 
Harrogate, Yorks. Filling Scoops for Charging 
Retorts in Gas Works. [2 Figs.) August 13, 1896.— 
Instead of depositing the coal on the retort-house floor and filling 
the charging scoops by shovel as is usually done, there is provided 
according to this invention, a truck or hopper wagon to carry a 
quantity of coal made in such a manner that the coal will gradually 
fall to the bottom of the hopper, in proportion to the amount 
taken out in such a manner that the coal as it leaves the hopper by 
| pape falls on to the blades. These blades carry it forward and 

ll the scoop which is laid on suitable bearings parallel with the 
blade or feeding shaft. The blade arrangement regulates the 
amount of coal put into the scoop, and is provided with wheel 
gear worked by hand or other power. The figures show a hopper 
wagon fitted with the scoop-filling arrangement. A is the scoop 
which rests on the runners B which are fixed as shown on the 
angle-ironsC. On the revolving shaft D are keyed two castings E, 
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to which are bolted two, three, or more blades F. The shaft D is 
carried by two bearings G which are fastened to the framework of 
the wagon. The end of the shaft D is fitted with a spurwheel H 
which runs in gear with an idle wheel J, which again runs in gear 
with a spurwheel K, to this spurwheel is bolted the handle L by 
which the machine is worked by hand power. By turning the 
handle L in the direction shown by the arrow on the spurwheel K, 
Fig. 1, the motion will be communicated by the spurwheel J to 
the spurwheel H, which is keyed on the shaft D, which carries the 
blades F. As the coal falls on the blades F it is carried forward 
and falls by gravitation into the scoop A. Above the blade 
arrangement F is fixed a door M working on the pin N, so as to 
admit of large coal being carried over by the blades F. It is not 
necessary for the hopper carrying the scoop to be the length of 
the scoop, as the scoop rests on the runners B; when the portion 
of the scoop opposite the blade arrangement is filled, the scoop 
may be pushed forward on the runners B and another portion of 
the scoop filled. (Accepted August 4, 1897.) 


20,074. G. W. Gaskell and R. R. Gibbs. Live: 1. 
Generation and Storage of Acetylene. (2 Figs.) 
September 10, 1896.—A is a tank having a spout @ at the top, B 
is a gasometer sliding in this tank, being guided therein by the 
vertical tube C passing through another vertical tube D. Vertical 
tube D has a series of holes pierced in it as shown at d, and the 
bottom of the tube C isopen. E is a third tube slightly splayed 
out at the top and having the ends protected by wire. On the 
lower end standing on the wire rim is a perforated plate F on 
which the carbide f rests. A pipe g up through the plug 
G, and can either end at this pet cockin a burner as at g! in Fig. 2, 
or it can be curled round into chamber B at H. J is a pipe 
attached to the side of tube C, having an india-rubber nozzle j at 
the end, formed flat at its extremity but of very thin material ; so 
that it will open with little pressure and allow gas to escape from 
tube E through tube C, but closes instantly against any return of 
the gas. A very fine hole K is used to allow a small leak from 


pipe leading from the centre of the enlarged part of tube D and 
ving a cock m at the end ; when a quantity of lime collects at 
the bottom of tubes C and D this cock is opened and the egress 
of water drives out the lime with it. The mode of action is as 
follows: The water rising in pipe C attacks the carbide, and 
acetylene gas is given off and passes out through valve J into B, 
the slight pressure required to open valve J serving to keep the 





height of water in tube C very little below that in chamber B. 
The increase of tog in B causes the gasometer and tube C together 
with the carbide tube E to rise together, and the water in the 
two chambers being nearly on a level the carbide is lifted above 
the level of the water. If, however, be drawn off through 
ley Land cock /, chamber B and with it the carbide tube E will 
all again until more gas from tube E arrests the fall. (Accepted 
August 4, 1897.) 


LIFTING AND HAULING APPLIANCES, 


me. A. Moriamo, Lambusart, Belgium. Lifts 
or Hoists for Use in Mines, &c. [5 Figs.) June 17, 1897. 
—The bottom stage rests on a movable frame d travelling in channel 
iron guides e fixed to the uprights of the shaft. This frame is 
suspended by four steel ropes f passing over a train of grooved 

ulleys keyed on two transmission shafts g, which are operated 

y the central cable h of the counterweight 7, the weight of which 


latter is equal to that of the cage plus the weight of four 7 
pee ‘wo superimposed charging chambers a, b are arranged at 
the 


S bottom in such a way that the upper receiver stands above 
the lower one at a height equal to the whole of two compartments 
or stages of the winding cage of the hoist, and in addition an ordi- 
nary load-raising device ¢ is arranged at the side. The trucks 


filled with coal ore come from the workings into the upper loading 
chamber a, and half of these trucks are successively - into 
e cage 


the lower chamber b by means of the loading device c. 
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charged with four ae trucks (which is at the pit bottom) 


being stationary on the frame d, and thus at equilibrium with the 
counterweight 7, two empty trucks 2 and 4 are withdrawn and re- 
placed by two loaded ones. The cage being thus weighted with 
the coal contained in the two trucks, the brake of the pulley p of 
the counterweight is released, and as the latter is no longer in 
equilibrium with the already partly loaded cage, the cage descends 
until it encounters catches or stops k. The empty trucks 1 and 3 
are then in turn brought to the floor level of the loading chambers 
a and b and withdrawn in order to be replaced with loaded trucks. 
Whilst the loaded cage is ascending, the two empty trucks re- 
maining in the lower chamber are into the upper chamber 
by means of the side lifting apparatus c in order to forwarded 
to the workings of the mine, and by the same apparatus two 
loaded trucks must then be lowered for the pu of chargin 
the cage then descending, and thus in succession as described. 
(Accepted July 21, 1897.) 
MILLING AND SEPARATING MACHINERY. 
17,651. J. Calhoun, Atlanta, Georgia, U.S.A. Pul- 
verising Machines. (3 Figs.) August 10, 1806.—The pul- 
verising machine of this invention — a basin 3 having a 
— upon which is supported a cast-steel grinding ring 4 centred 
an 


secured in place by set screws, and two es B os 
within the machine and each suspended from a crosshead C upon 





tube E. Lis a pipe leading from near the top of chamber B toa 





Pieces. To prevent the conducting pieces from rotating with the 





tap 7 so as to draw off gas to where it is wanted. M is another 


a vertical pendant shaft D suspended from an upper bearing Eand 
passing through a guide bearing F, which shaft is rotated, through 
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double gearing, from a driving shaft 6. Above and around the 
basin 3 extend a screen 7, supported at its upper end by a ring 8, 
from which projects an annular plate 9 _— covering the basin 3 
and the ring 8, and a lower ring 10, and an intermediate cylinder 
12 of thin metal constitute an outer casing G with an intermediate 
chamber X round the screen and basin. Thechamber X is in com- 
munication with a chute 13 leading toa screw conveyor 14, and 

















this with an air exhauster H. The suspended pestles B have 
crushing rollers 17 at their lower ends. An oil chamber is pro- 
vided above the head of the swinging pestle shaft for lubricating 
the same. With each roller 17 are combined stirring blades 31, 
and above each roller is a fan J, which aids in discharging the 
pulverised material towards the screw 7 and the screw conveyor 
14. The material to be pulverised is fed between the faces of the 
rollers 17 and the grinding ring 4. (Accepted August 4, 1897.) 


RAILWAYS AND TRAMWAYS. 


17,199. W. R. S. Jones, London, and E. R. Cal- 
throp, Liverpool. Buffers and Drawbars for Rail- 
way Vehicles. [11 Figs.) August 4, 1896.—This invention re- 
lates to central buffer and drawbar apparatus in which the socket 
that carries the inner end of the buffer spring, and the headstock 
against which it acts are so relatively formed and arranged that 
the former can rock or tilt on the latter as a fulcrum to provide 
for the further deviation or turning of the buffer and drawbar 
rod that may be required beyond that provided for by the ordinary 
play between the rod and socket. 1 is the socket connected to 
the inner and larger end of the conical buffer spring 2. This 
socket is formed at its base with a concave bearing surface la (or 
it may be with inclined surfaces) mounted to normally rest against 
aconvex bearing surface 3a (or inclined surfaces) on a perforated 
plate 3 that is fixed to the headstock 4 in any suitable way. The 
ends 1) of the concave bearing surface 1a on the socket are made 





of rounded or convex form as shown, and the surface 3b of the 
bearing plate at the two sides of the convex bearing surface 3a 
thereon are made flat, and arranged near to, or it may be actually 
touching the rounded or convex edges 1b on the socket. By this 
arrangement, upon slight deviation of the combined buffer and 
drawbar rod 5 from its central position (Fig. 1), the compressed 
buffer and draw springs 2 and 6 will be further compressed on one 
side or the other, according to the direction of movement, and 
upon further deviation of the rod one or other of the rounded or 
convex edges 1b on the socket 1 will come in contact with the 
adjacent flat surface 3b on the bearing plate 3, which will then 
serve as a fulcrum upon which the said socket can turn to permit 
of the further sideways movement of the rod into the position 
indicated ; for example, in Fig. 2, the difference in pressure of the 
buffer spring 2 on the parts of the socket 1 at the two sides of the 
fulcrum, serving to insure the return of the socket, rod, and 
attached parts to their central positions at the required time. The 
socket 7 and bearing plate 8 for the draw-spring 6 may, as shown, 
be similarly constructed and arranged. (Accepted August 4, 1897.) 


19,678. S. Rideal, Manchester. Railway Chairs 
and Sleepers. (8 Figs.) September 5, 1896.—The object of 
this invention is to provide a larger bearing surface for the chairs 
on the sleepers; to obviate the lateral sliding motion of the 
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chairs on the sleepers ; to dispense with the use of spikes, screws, 
bolts, or other fastenings inserted in the sleepers ; to enable the 


the gauge of the rails being maintained with much easier run- 
ning, and greater economy in wear of road and rolling stock. 
The present improvement consists essentially in constructing the 
chair on the underside of the base with a ring or round boss pro- 
jecting therefrom and the sleeper, with an annular recess to 
receive the boss, ring, or projection on the chair, such recess 
corresponding therewith in diameter and depth. The base a of 
the chairs A is preferably made rectangular, and of almost the 
full width of the sleeper, to give as great a bearing surface as 
possible. On the underside of the base a is formed a projecting 
ring or annular boss B extending from about 4 in. to 6 in. in 
diameter, and projecting from 1 in. to 1}in., and the sleeper is 
prepared to receive the chair with annular recess C of correspond- 
ing diameter and depth. When the chair is placed in position 
upon the sleeper the annular boss B fits closely into the recess C, 
and the chair is thereby held in position against lateral or longi- 
tudinal movement, the weight of the rails and chairs preventing 
them rising. The chairs are provided on the upper surface with 
jaws D, D! of shape corresponding to the rails E. These are 
held in position by wedges F in the ordinary manner. To widen 
the gauge of road at curves, liners or packings G are used, made 
of round wire bent in a Z form, and placed between the inner 
jaws D! of the chairs A and webe of the rails E. The ends g of 
the wire G are bent over the outer edges of the jaws to keep the 
liners in their places. (Accepted August 4, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17,358. E. Jun., Manchester. Steam Gene- 
rators. [1 Fig.] August 6, 1896.—This invention relates to 
improvements in Lancashire, Cornish, and similar types of steam 
boilers in which an arrangement of cones or a similar appliance 
acting as an aspirator, is placed preferably behind the bridge in 
the furnace flue in order to improve combustion. The improve- 
ments consist principally in making the cones hollow or arranging 
a water jacket around them, or any equivalent device used as an 
aspirator, and supplying water preferably from the boiler, or it 
may be from a separate source of supply, such as a pump or 
injector, to this water space or jacket, and delivering it either as 
steam or water preferably back into the boiler. The furnace flue 
































or casing @ is fitted with a series of hollow-walled or steam circu- 
lating cones b, which are supplied with water or steam through a 
feed pipe e and deliver it as steam or water through a pipe d to 
the ioe e or elsewhere as desired. The hollowed-walled circu- 
lating vessels b are preferably of the form shown, and are prefer- 
ably arranged as illustrated, with the large end of one cone over- 
lapping the small end of the preceding cone, thus leaving spaces 
between, around the outsides, and through the cones for the 
passage of the heated gases aspirated from the furnace. The 
apparatus, arranged as shown, or in an equivalent way, may be 
employed as a water heater or steam generator, or as a steam 
superheater. (Accepted August 4, 1897.) 


12,640. La Societe des Generateurs a Vapori- 
sation Instantanee Systeme L. Serpollet and L. 
Serpollet, Paris. for Instantaneous Steam 
Generators. [5 Figs.] May 21, 1897.—This invention relates 
to improvements in the construction of vapourising tubes of 
“‘ quasi-capillary ” internal section, and intended to constitute 
an instantaneous steam generator or part of such a generator, 
and it has for object and for result to render such vaporising 
tubes stronger whilst very much lighter than usual. e im- 
provements consist (after having obtained a flat tube of the 
desired length and section, the said section being of the plane 
shape indicated at A in Fig. 1), in filling the said tube with dry 
fine sand, and then, whilst the sand is confined, in twisting the 
said tube about its longitudinal axis, as shown at B, in such a 
manner that the ends of the plane section forming the longitudinal 
edges of the tube, shall assume the form and direction of two 
parallel helices of greater or less pitch, as shown in Fig. 2. This 
figure shows a short length of the new tube ending at one side of 
the figure in a screw-threaded tubular union piece C for engage- 
ment with a union nut, the oblique section taken from the oppo- 
site side showing that the helical arrangement will also be 





assumed by the a womens ad capillary internal space. The 
tube thus formed by longitudinal torsion, may be left straight, or 
it may be coiled in the form of a spiral arranged in a single plane, 
or it may be coiled to form two or more spirals or ‘‘ stages” 
wound in the same direction, arranged side by side and connected 
at the centre, asshown in Figs. 3 and 4 respectively ; or it may be 
bent in zigzag fashion into the form of a flat serpentine coil of 
several convolutions or branches, as shown in Fig. 5, each end 
terminating in a flanged union, or, as shown in the said figure, in a 
screw-threaded union C similar to that shown in Fig. 2, and suit- 
able for engagement with a union nut E. The two unions, one 
for the entrance of the water or steam, and the other for the exit 
thereof, are situated on the same side, as shown in full lines in 
Fig. 5, or one on one side and the other on the opposite side, as 
shown in full and dotted lines, or at another place. In the spiral 
arrangement, when the two end portions D, D' of the tube, one 
for the inlet and the other for the outlet are placed side by side, 
they are or may be connected together by a collar F, whereby all 
deformation caused by the pressure which the steam may acquire 
inside the tube is rendered impossible. The said end portions of 
the tube may be twisted like the remainder of the tube or be left 
cylindrical as shown. (Accepted July 21, 1897.) 





gauge of rails or railway to be widened at curves when desirable 
without the necessity of lifting either rails or chairs; to insure 


MISCELLANEOUS. 
17,145. W. Coulter, Charlton-on-Medlock, Lan- 
caster. Calenders used for Running out Sheet 


India-Rubber. (8 Figs.] August 4, 1896.—This invention has 





forits object the application of an angled gauge or gauges j 

form of a Y in the space of the nip of the calender bowls 
rollers, between the face of which gauge or gauges, and the face 
of the roller or rollers, the masticated india-rubber is ssed 
under control before going into the nip of the rollers to be run 
out into a sheet. By this means the india-rubber is spread more 
uniform, smooth, and is less porous, the air being squeezed out of the 
same before, or at the same time, during the process of running, 
either on to a piece of tissue for waterproof, airproof, or mecha. 
nical insertion, or into a solid sheet of rubber for elastic thread 
pneumatic, or mechanical pu es. a is the frame, b the bowls 
or rollers of the calender, ¢ the gauge or gauges, d the india- 
rubber to be run out into sheet form, d1 a piece of tissue running 
between the rollers, The india-rubber is fed between the face of 
the gauge and face of the top or first and second roller. The face 
of the gauge or gauges c are formed in Y fashion, the part cl next 
to the roller b being made conform with the diameter of the same, 
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similar to the ears hitherto used to control the rubber coil d in 
width, and forms a slot e for the rubber to pass through under 
control, whilst the other part c? of the face is made straight and 
form a space e! for the rubber coil d to revolve in, The said gauge 
or gauges may be applied either to the front or back of the 
calender, and to one or more or all of the nips at the same time, 
and be fed with the india-rubber either under or over the gauge 
before going through the nip of the rollers. In producing solid 
sheet rubber the face part cl of the gauge is made comparatively 
broad so as to thoroughly intermix the india-rubber and com- 
pounds when passing between the same and the rollers it is bear- 
ing upon ; or & narrow one may be applied where pure rubber is 
used for coating fine work. The gauge or gauges c are adjust- 
ably secured to the frame a at each end so as to allow of setting 
the same nearer to or further away from the roller b, and thereby 
vary the size of the slot e in accordance with the thickness of the 
sheet of rubber to be run out. (Accepted August 4, 1897.) 


20,773. J. J. A. Trillat, Paris. Production of 
Vapours of Formic Aldehyde. [1 Fig.] September 19, 
1896. (Date claimed under International Convention, February 
25, 1896).—This invention relates to an improved process and 
apparatus for the production of vapours of formic aldehyde and is 
particularly applicable for disinfecting purposes. It has for its 
object an arrangement called a formogenic autoclave, by means 
of which the direct transformation of solutions of formic alde- 
hyde into non-polymerised vapours may be effected without the 
intervention of a current of air or of steam or of carbonic acid. 
The formogenic autoclave consists of a strong flanged vessel 1 of 
silver, copper, or other suitable metal provided with a strong re- 
movable flanged cover 2, prone J of gun-metal or bronze, with 
india-rubber ring packing adapted to be closed hermetically by 
means of hinged bolts 3. The vessel rests by means of its flange 4 
inside an outer sheet metal casing 5 which is supported on feet 6. 
A rose Bunsen burner 8 serves to heat the vessel 1, or a petroleum 
or alcohol lamp that permits of rapid heating may be employed ; 














the hot gases of combustion pass up between the vessel 1 and the 
casing 5, and escape through holes 9. The apparatus is provided 
with a pressure gauge 10, a safety valve 10a, a copper thermo- 
meter tube casing 11 (in which may be inserted a thermometer lla 
with iron shield casing) and a screw down stop-valve 12, all 
mounted on the cover 2, The screw-down valve is fitted with an 
outlet _ 13, to which may be adapted a flexible — tube 13a 
of small bore to allow the discharge of the formic aldehyde vapours 
into a closed room or compartment, which is to be disinfected 
through a small a such as the keyhole of the door thereof, 
the autoclave itself being preferably situated outside the room or 
compartment. In order to effect the regeneration of formic 
aldehyde vapour from the aqueous solution the latter is placed in 
the autoclave and the pressure increased by heating to three or 
four atmospheres, the temperature of the interior being then 
about 130 deg. Cent. At this point and without ceasing to apply 
heat the pressure is relieved by opening the cock 11 which controls 
the escape tube 13. The aldehydic gas is discharged into the 
atmosphere in the form of vapour pure and free from polymerisa: 
tion products. (Accepted August 4, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 





Cenrrat ARGENTINE Rariway.—An extension of the 
Central Argentine Railway, from Pergamino to Melincue, 
is making good p Traffic is expected to be com- 





TOgress. ; 
menced to Colon in the course of this month. 
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FIRE PROTECTION IN EUROPE.— 
No. V. 
By Epwin O. Sacus, Architect. 


1. Frre PREVENTION—LEGISLATION. 

TuE introduction of this series was published in 
ENGINEERING of June 18, July 9, July 23, and August 
13, and it will be remembered that when dealing 
with the subject known generally as ‘‘ Fire Protec- 
tion,” I emphasised the necessity of having three 
main divisions, quite irrespective of the many sub- 
sections into which these articles would have to be 
divided. These main headings are (1) ‘‘ Fire Pre- 
vention,” (2) ‘‘ Fire Combating,” and (3) ‘‘ Fire 
Research.” Though, as indicated, it is not my 
intention to adopt any particular order in dealing 
with these divisions or their sub-sections, I hold, 
that at a time when preventive measures are re- 
ceiving the serious consideration of many public 
authorities both at home and abroad—owing, no 
doubt, to the impetus given to public opinion on the 
subject of fire protection generally, by the Charity 
Bazaar catastrophe—it may be as well in the first in- 
stance to refer to the uses to which legislation is 
put with the view of reducing the danger of fire. 
I shall hence commence with some remarks on this, 
perhaps one of the most important chapters on the 
subject, which also stands first on the list of sub- 
headings under which my notes have been col- 
lected. 

It may seem curious to the fire expert that I 
should have to emphasise the great importance of 
preventive measures in fire protection, but, as a 
matter of fact, as far as the general public is con- 
cerned, fire prevention, until very recently, has only 
had a very secondary position, for terms ‘‘ fire 
brigade” and ‘‘fire protection” have been held 
almost synonymous; in fact, the townsmen who 
had the smartest fire-engine establishment, and 
the quickest ‘‘turn-out” in their neighbour- 
hood, certainly, as a rule, considered themselves 
inhabitants of the best protected city. I would 
even go farther, and say that the average citizen 
of London, who has every reason to be proud of the 
men and matériél of the Metropolitan Fire Brigade, 
and has seen the brilliant show -‘‘ turn-outs” at 
headquarters, considers the Metropolis to be a 
well-protected city, and when he hears of some 
foreign fire department which is slow or clumsy in 
its movements, no doubt thinks that London is the 
best protected city of Europe. How mistaken, 
however, he is in such assumptions, will be re- 
cognised by all who have studied the matter, for 
the smartest of fire brigades will yet have to record 
enormous fire losses where fire prevention has 
been neglected ; whilst, towns in where practical 
preventive measures have been adopted, but where 
the fire brigade establishment may not be up to 
the mark, may be able to boast of a comparative 
immunity from serious conflagrations. I do not 
wish to disparage the value of the fire service, 
and I trust these lines will not be read in that 
sense, for no one more appreciates the value of a 
well-equipped fire-engine establishment in any 
scheme of urban fire protection than I do. But, 
for all that, I regret that I cannot give the fire 
brigade and its gallant men the first position in 
such a scheme. The first place will be always 
held by the department which controls the preven- 
tive measures, and the larger our towns become, 
the higher our buildings, the more valuable the 
general turnover of merchandise, and the more 
elaborate the requirements of a luxurious house- 
hold, so much more important will ‘ preventative ” 
measures become, as compared with the ‘‘com- 
bative.” We must think of our “ Greater ” London, 
our Hotel Cecil, Whitehall Mansions, &c. We 
must not forget the great warehouses of the 
Metropolis, of Liverpool, Hamburg, Antwerp, &c., 
our “ Magasins du Louvre,” &c., nor the “Liberty” 
drawing-room, with its flimsy gauzes. Did we have 
any shops to compare with a Whiteley or Maple of 
to-day twenty years ago, and what were the furniture 
and fittings of houses like in 1870, as compared. 
with those of to-day ? 

Of course, London has already long adopted cer- 
tain preventive measures, more particularly in con- 
hection with the erection of buildings, and these are 
peed by various regulations, as well as in the 

uilding Act which has recently been revised. There 
ea many Continental capitals where similar preven- 
‘ve measures have been long in force, but there are 


= others where ‘fire protection ” has already for 
itd years occupied the important position it de- 
*rves, and where in the form of Fire Acts control 








is exercised, not only over the mere erection of a 
building, butalso over the usesto which it is put, over 
the arrangement of the thoroughfare in which it 
stands, over the amount of storage allowed, over its 
equipment, and for the matter of that, over the 
owner’s purchase of such articles as lamps, parafiin 
stoves, aud even ladies’ curling apparatus. And it 
is well that greater attention is being paid to such 
matters, where the risks are every dayincreasing, and 
where the loss at any one large conflagration is so 
far more serious than was fornierly the case. But 
those to whom the organisation and execution of 
preventive measures is entrusted, have to face difii- 
culties which are generally under-rated, owing, 
firstly, to the conflicting interests that have to be 
considered ; and, secondly, to the lack of knowledge 
of practical requirements on such facts as the resist- 
ance of materials, &c. These difficulties should 
not be overlooked. 

In the accompanying illustrations on page 37 
three views are given from notable fires which have 
taken place at Hamburg, a town which, owing to 
its practical independence as an old Hanse city, 
has particular facilities for the organisation of 
public control. This city is in no way handicapped, 
as is the case with many others, by laws framed to 
do duty for a whole country, and yet unsuitable 
for individual communities. We find in Hamburg 
all the elements of progressive management in its 
best sense, and if its building regulations and 
various procedures be studied on the one hand, and 
on the other its general regulations for fire preven- 
tion, the general organisation and equipment of the 
fire-engine establishment, &c., but little will be 
found that is not deserving of commendation. And 
yet in a town of this description, we find such 
ignorance as to the requirements of fire-resisting 
construction at the time when the first great ware- 
houses were built for the new Free Port, that 
main internal supports were actually set up of un- 
protected steel-girder work, the small power of 
resistance of which is so very clearly shown in 
Fig. 25. This piece of construction, it should be 
remembered, is by one of the most prominent of 
German engineers who, no doubt, acted with 
the best intentions at a time when not so much 
was known of fireproof construction as is the 
case now, but who apparently entirely overlooked the 
effect of fire on metal work. What, may I ask, 
is the smartest fire brigade to do when handicapped 
by a construction of this description? Is it not 
evident in sucha case that “fire prevention” comes 
before ‘‘ fire combating?’ There is no town where 
this lesson can be learnt so well as at Hamburg, 
and this will probably be more the case in future 
years, when the more recent forms of construction, 
controlled by new regulations, will from time to 
time be subject to the fires which must fre- 
quently break out where so much merchandise is 
handled. Perhaps I should add, that during 
the last 10 years I have made it a point of visit- 
ing the scenes of most of the more important 
conflagrations at Hamburg as soon as possible 
after obtaining a notification of the occurence, 
and that I have always considered them to form the 
best object-lessons of large conflagrations. The 
photograph referred to, as well as the two others, 
Figs. 26 and 27, are from a collection by the Chief 
Officer of the Hamburg Fire Brigade, Herr West- 
phalen, who takes a leading position in his pro- 
fession, and is certainly the foremost scientist 
among the fire brigade officers of the Continent, 
now that the Firemaster Stude, of Berlin, is dead. 
Photographs of this description are prepared of 
any important detail of construction which has had 
to withstand fire, and small folios with these photo- 
graphs, to which are added particulars of the con- 
flagration, information as to the construction, and 
also frequently plans of the buildings involved, are 
ably edited by this officer. The movement of im- 
proved ‘‘fire prevention” owes much to small 
labours of this kind, and if more was done in this 
way our architects and engineers would be better 
able to see the effects of fire on materials and 
on methods of construction generally, than has 
been the case at present with improvised tests or 
experiments. Such photographs as the one already 
referred to, Fig. 25, Fig. 26, showing the effects 
of fire on wood uprights and joists, and the third, 
Fig. 27, in which can be so plainly discerned the 
effect on cast iron and wood respectively, all tell 
their tale far more distinctly than anything that 
can generally be seen of this description. 

Speaking of the control in independent Hanse 
towns, I have also taken the opportunity to show 





the effect of a fire on an extensive range of warehouse 
buildings at Bremen (Figs. 28 to 31, page 373). 
Here, again, we have the application of unprotected 
ironwork, and so-called fire-resisting materials, in- 
cluding large corrugated-iron surfaces. The manner 
in which some of the principal uprights have failed 
to stand the test (see Fig. 30) is certainly not the 
least interesting feature of this conflagration. 

At Bremen, as was the case with Hamburg, 
though by no means to the same extent, there 
were considerable errors in judgment on the part 
of the controlling authorities through what must 
have been inexperience at the time of the erection 
of the buildings involved. Since that date new 
regulations and new principles have likewise been 
in force, and as far as can be seen from the fires 
which have taken place in the more recent struc- 
tures, the results have been of the happiest descrip- 
tion. The reason for referring at some length to 
the construction adopted in these two towns under 
the heading ‘‘ Legislation,” is not so much to point 
out certain facts in methods of construction, or old 
principles which have since been modified, as to 
show what losses can be sustained even in a self- 
governing community, alive in every way to the 
dangers incurred, but hampered in the early stages 
of the movement by the many difficulties already 
referred to. It should not be forgotten that the 
warehouseman objects very stron to have the 
working of his establishment pashan by divisional 
walls, and his floor space lessened by uprights of 
a greater section than is absolutely essential for 
the stability of his structure ; and quite apart from 
the fact that a number of engineers in the early 
periods of fire-prevention movement, did not grasp 
the defects of unprotected steel work in a conflag- 
ration, the authorities had to deal with an opposi- 
tion which always required the lighest construction 
possible, no matter what the risks were. 

As regards the manner in which fire preventive 
measures are enforced in Europe, there is a con- 
siderable difference in the various practices, not 
only in the general forms of legislation indi- 
vidual to different countries, but to the spirit of 
bureaucracy prevalent, which takes very different 
shape among different nationalities. No greater 
difference could, perhaps, be observed than be- 
tween the methods adopted in a country like 
Prussia and in England. In Prussia the essence of 
all local regulation is to be found, I believe, in a 
law dated March 11, 1850, which defines the powers 
and duties of police authorities, and treats not only 
o: seneral personal safetyand safety of property, but 
also of ‘‘ provisions against fire and against all such 
risks as may result from dangerous actions or 
occurrences.” This law, which almost gives de- 
spotic powers:to the Police Administration to frame 
regulations in respect to matters of common wel- 
fare, is utilised even to day, nearly 50 years after 
its adoption, which was subsequent to the well- 
known revolutionary period of the Continent. It 
is but a few weeks ago that the new Berlin Build- 
ing Act was issued under this law, an Act dealing 
extensively with the question of fire prevention ; 
and I would add, as far as can be seen from this 
side of the water, its clauses were framed by the 
police, with but scant consideration of the wishes 
of the representatives of the ratepayers, who only 
had a voice in the matter by special courtesy. If 
we then remember that the Police building in- 
spector of the German capital follows the word- 
ing of his regulations almost blindly, and has but 
little power for using his discretion, and if we 
think of the spirit in which an applicant’s plans are 
treated by the Berlin department, we, in this 
country, marvel how such a state of affairs can be 
endured. And yet, I would not fail to point out 
that even despotic measures have their advantages, 
and the Berlin procedure has certainly made the 
town a wonderfully safe one as far as fire is con- 
cerned, though I doubt if the property-owner ap- 
preciates the extent he has to contribute to the 
general safety of the community. I would repeat, 
that it is not only in the forms of legislation which 
govern fire protection that localities differ, but also 
in the spirit of officialdom, and that the latter dif- 
ference plays an important réle in a matter so 
essentially unsuited to hard and fast rules as fire 
protection. ’ 

Legislation, as I have said, takes various forms 
in various countries, and thus we find some nations 
have comprehensive Fire Acts which embrace 
everything of a preventive nature, from the con- 
struction of houses, the sale of lamps, the storage 
of petroleum, to the organisation of the fire brigade, 
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and for the arrangement of our fire inquests. 
Such comprehensive Fire Acts are, however, rare. 
Then there are countries which have the combina- 
tion of a Fire Act (which treats of all preventive 
measures), and the Fire Brigade Act (that deals 
with the combative arrangements). Again, there are 
nations that prefer to have separate fire regulations 
for general preventive measures, and to include their 
restrictions on the erection of buildings, in a distinct 
Building Act. Lastly, we find localities with that 
glorious confusion of all manner of Parliamentary, 
local, and police regulation, in which several 
countries glory. We may find a Building Act 
framed and passed by Parliament, but all manner 
of sub-regulations in connection with this Act, 
framed and enforced by a local authority. Then, 
perhaps, some minor Fire Acts or local regulations 
govern the sale, transit, and storage of gunpowder, 
petroleum, and other dangerous substances. Then 
again, perhaps, some special class of building, such 
as places of public entertainment, is put under the 
dual control of a Crown authority and a local 
authority. The Fire Brigade may be organised by 
Act of Parliament, but paid for and controlled by a 
local authority ; whilst the coroner’s inquest may 
be a local affair entirely, or perhaps even vary 
materially, according to the different methods 
applied by different districts of the locality. 

Quite independent to the forms of regulation, as 
I have said, are the methods by which they are 
carried out, and whilst in some localities we find 
most excellent regulations administered by execu- 
tive officials who take their duties very lightly, the 
reverse is often the case. It is thus that we tind 
a town which should, according to its many bye- 
laws, be very well protected, taking up exactly the 
contrary position. On the other hand, we may 
find bad regulations so despotically and unthink- 
ingly enforced, that the worst results are ob- 
tained. Again, however, what is frequently the 
case, very unsatisfactory regulations are so well 
administered that the results are the very best. 
I would even go so far as to say that there 
are towns with bad regulations, where much is, 
however, left to the discretion of the executive offi- 
cials, and where these, taking their responsibilities 
seriously, have done excellent work in spite of the 
difficulties under which they are placed. In fact, 
I cannot but draw attention to the advisability of 
having executive officials who, without being 
despots, take a serious view of their work, and who, 
with sufticient powers to use their discretion, a 
thorough insight of the subject they have to deal 
with, and an education and social standing that 
will assist them in obtaining a prestige for their 
profession, do not become the mere automats so 
often found in the town in the ranks of officialdom. 

In the next chapter I propose speaking of in- 
dividual regulations. 


THE BRITISH ASSOCIATION, 

Last year the President of the Mathematical 
and Physical Section of the British Association was 
Professor J. J. Thomson. In his address he re- 
viewed the advances made in general physics, and 
especially the discoveries made in his own favourite 
branch of investigation—electricity. 

This year a mathematician, in the person of 
Professor A. R. Forsyth, was selected to preside 
over the section. A senior wrangler and pupil of 
Cayley, as well as intimate friend of Smith, Adams, 
and Sylvester, Dr. Forsyth has inherited the best 
and highest traditions of our English school of 
mathematics, and has also endeavoured, by his 
lectures and published works, to make known to 
other toilers on the higher planes, the extent and 
originality of the work carried on in the domain of 
pure mathematics by English investigators. 

There was such eageritess to hear Dr. Forsyth’s 
address that a change was made, at the last hour, 
from the small physical, to the large and commo- 
dious chemical, lecture theatre of the Toronto 
University. There, during the half-hour that pre- 
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ceded the formal opening of the section, mathe- | 
maticians and men of science from Europe re- 
newed acquaintance with younger celebrities from 
the United States and Canada. Lord Kelvin, Dr. 
G. W. Hill, and Professor Gibbs formed an in- 
teresting group, as did Professors Greenhill, 
Henrici, R. C. Woodward, and A. Johnson; 
Lodge, Carey-Foster, Runge, and Michelson ; 
Newcomb and Adams; Ewing, Fitzgerald, and | 
S. P. Thompson ; Vernon Boys, Professor Riicker, | 
and Dr. Webster. Others, such as Professors | 


HAMBURG WAREHOUSE FIRES. 





y= 





Fic. 25. Srerit Construction. 





Fic. 26. Woop Construction. 
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Ayrton, Perry, Unwin, Viriamu Jones, W. J. 
Loudon, had too many friends to meet to form 
stable and stationary groups. : ; 

Dr. Forsyth opened his address with a brief 
allusion to the reception by Lord Salisbury of a 
deputation, headed by Lord Lister, to represent 
the need of a national physical laboratory for the 
purpose of carrying out investigations of certain de- 
finite types. Such institutions exist in France and 
in Germany, where they have proved of the highest 
usefulness in a field of work that includes pure re- 
search as well as the applications of science to the 
various departments of industry. 

The reply of the Prime Minister was sympathetic 
and encouraging. While the members of the British 
Association were on their way to Toronto, the Go- 
vernment showed their active interest in the matter 
by appointing a committee to consider and report 
upon the desirability of establishing such a labora- 
tory. This committee consists of Lord Rayleigh 
(chairman), Sir Andrew Noble, Sir Courteney 
Boyle, Sir John Wolfe Barry, Professor Roberts- 
Austen, Professor Riicker, Mr, Robert Chalmers, 
Mr. Alexander Siemens, and Professor T. E. Torpe. 

It is safe to Say that the committee is represen- 
tative of all interests concerned, and it is easy to be 
prophetic as to their finding with regard to the 
necessity of a national institution for testing and 
verifying instruments for physical investigation, 
for the construction and preservation of standards 
of measurement, and for the systematical determi- 
nation of physical constants and numerical data 
useful for scientific as well as for industrial pur- 
poses. 

As several members of the committee were 
ofiicially connected with the Toronto meeting of 
the British Association, some time must elapse 
before regular business can be undertaken. 

Dr. Forsyth raised an important point in his 
address when he laid down the general proposition 
that knowledge is good in itself and by itself, quite 
irrespective of practical conclusions and utilitarian 
results. The mere acquisition or assiduous accu- 
mulation of knowledge falls within the scope of this 
proposition, and it is asserted that the pursuit of 
pure knowledge is an occupation worthy of the 
greatest efforts of which the human intellect is 
capable. 

Sometimes such efforts lead only to extensions or 
conclusions which possess an exclusively theoretical 
value as in the general theory of invariants and 
covariants ; at other times, as in differential equa- 
tions and the theory of functions of a complex vari- 
able, they have a direct bearing on important 
phenomena, such as the conduction of heat in 
homogeneous media, the flow of electricity, poly- 
phase currents, &c. 

But Dr. Forsyth combats the suggestion that 
mathematicians should be influenced and even 
guided in their investigations by the possibility and 
requirements of practical issues. It is contended 
that these issues widen and even differ from year 
to year, and cannot be foreseen unless one is pos- 
sessed of a divining spirit, so that if this low 
utilitarian test were to be upheld, it would con- 
strict and belittle all scientific progress. 

Fortunately wider and higher ideals have pre- 
vailed in all ages. Men carried on investigations 
in pure geometry, in mechanics, in analysis, without 
concerning themselves with the practical applica- 
tions which might be made of their labours. Dr. 
Forsyth instances the acquaintance which the 
Greeks had of the principles of conic sections 300 
or 400 years before the Christian era; but though 
this knowledge remained purely theoretical for 
nearly 20 centuries, a anor and a Newton ap- 
peared and found in these principles the solution 
of the mysterious problem of the universe. 

Again, the discovery of the planet Neptune by 
Adams and Leverrier showed how these masterly 
minds converted an intricate piece of pure analysis 
into an instrument of ascronomical discovery. 

Lastly, Sir William Rowan Hamilton, by a 
veritable tour de force, deduced from the properties 
of the wave-surface, the existence of conical refrac- 
tion, a phenomenon which, curiously enough, was 
unsupported by previous observation, and was 
even opposed to all the analogies derived from 
experience. 

his subject is further elucidated in the address 
by considering the dynamics of a rotating body, 
and showing that the only serious extension of our 
knowledge since the time of Lagrange has arisen 
from associating the general properties of functions 
with the equations of motion; also that these 





same properties have been applied with consider- 
able success to such electrical phenomena as are 
met with in condensers and electrometers; and 
finally, that some of the most conspicuous advances 
made in physical astronomy during recent years 
have been achieved by considering and developing 
this comprehensive theory of functions. 

Dr. Forsyth does not object to the term Applied 
Science, for he says that ‘‘pure mathematics has 
continued to be associated with applied mathe- 
matics, and the latter with physics.” 

He entertains decided views on specialisation. 
Of course, it is obvious that particular application 
to one subject or to a group of subjects becomes an 
indispensable condition for eminence or even for 
respectable proficiency, and it is equally obvious 
that specialisation should not be begun at too 
early a period. ‘‘ Specialisation in all our subjects,” 
says Professor Forsyth, ‘‘has become almost a 
necessity for progress; but excessive obedience 
need not be paid to that necessity. On the one 
hand, there will be danger of imperfect apprecia- 
tion if a subject isso completely restricted to a few 
specialists that it is ignored by all but them ; and, 
on the other hand, there will be danger of unsound 
growth if subject and thinkers alike become isolated 
and cease to take an active interest in the methods, 
the processes, and results other than those that 
directly concern them.” 

Dr. Forsyth, though quite aware of the solid con- 
tributions to science made by English mathemati- 
cians, is not satisfied with the attention which the 
subject of pure mathematics has received in Great 
Britain. ‘‘ It is a curious fact,” he says, ‘‘ that, 
although the United Kingdom has possessed some 
of the very greatest of pure mathematicians in the 
second half of this century, the subject has there 
received but a scant share of attention as com- 
pared with that which it has found in France, 
in Germany, in Italy, in Sweden and Norway, 
or in the United States.” ‘*I am not ob- 
livious,” he adds, ‘‘of the magnificent con- 
tributions to other parts of our science made 
alike by British leaders and British followers ; 
their fame is known to the world. But apathy, 
rather than attention, has been the characteristic 
feature of our attitude towards pure mathematics ; 
and it seems a misfortune, alike for the intellectual 
activity of the nation and for the progress of the 
subject, that English thought has had relatively 
so small an influence upon its vast modern deve- 
lopments.” 

We cannot agree with Professor Forsyth’s esti- 
mate of the practical man. No doubt he wants 
Tables, the simplest formule, and most direct 
rules ; but he also wants to know how the formule 
are deduced and how the rules are arrived at. He 
certainly considers himself something more than a 
mere machine. He wants results, but he wants 
methods too. Mathematics is not the drudge of 
the practical sciences, nor an aggregate of processes 
to grind into numerical results. Probably, on further 
considering the training necessary, say, for the engi- 
neering profession, and the demands that arise in the 
course of his professional work, Dr. Forsyth may 
modify his views. The following admission points 
that way: ‘* When I look into the text-books that 
the student engineer uses, it seems to me a neces- 
sity that an engineer should now possess a mathe- 
matical skill and knowledge in some directions 
which, not so very long since, could not freely be 
found among the professional mathematicians them- 
selves,” 

Dr. Forsyth deals somewhat severely with phy- 
sicists who entertain an honest dislike for all mathe- 
matical subjects that do not lead to results directly 
useful in some branch of natural philosophy. This 
utilitarian bias, he insists, is neither the best 
stimulus in the long run nor the most effective 
guide towards securing fruitful results. He also 
calls attention to the distrust awakened in some 
minds by well-written, but often inaccurate, 
articles. He instances the slur thrown on 
partial differential equations by a man of 
high scientific distinction, who held that, though 
extremely valuable up to the second degree, 
equations of a higher order found no application 
in any of the great problems of nature. This is 
incorrect, for partial differential equations of an 
order higher than the second, occur in investiga- 
tions as to the action of magnetism on a beam of 
polarised light, in researches on the vibrations of 
thick plates, in discussions about the damping of 
air-waves owing to viscosity, &c. 

It was to be expected that Professor Forsyth 


would have a word to say about recent personal 
losses. His master and guide, Cayley, passed away 
little more than two years since. ‘His life had 
been full of work,” Dr. Forsyth beautifully 
says, ‘‘unhasting and unresting in the almost 
placid course of his great mental strencth. 
While Cayley was yet alive, one name used to 
be coupled with his when reference was made 
to English pure mathematics; the two great 
men were regarded as England’s not unworthy 
contributors to the exploration of the most 
abstract of the sciences. These fellow-workers, 
diverse in temperament, in genius, in method, were 
bound by a friendship that was ended only by 
death. And now Sylvester, too, has gone, full 
of years and honours; though he lived long, 
he lived young, and he was happily active 
until practically the very end. Overflowing with 
an exuberant vitality alike in thought and work, 
he preserved through life the somewhat rare 
faculity of instilling his enthusiasm into others, 
Among his many great qualities, not the least 
forcible were his vivid imagination, his eager spirit, 
and his abundant eloquence.” 

A pathetic reference was also made to that great 
mathematical genius, the illustrious and venerable 
Weierstrass. We know the power and achieve- 
ments of those three pioneers and constructors in 
the mathematical world ; ‘‘we are the poorer by 
their loss, but the richer by their work.” 

In concluding his masterly address, Professor 
Forsyth said that ‘‘ knowledge gathers force as it 
grows, and each new step once attained becomes 
the starting point for steady advance in further 
exploration. Mathematics is one of the oldest of 
the sciences ; it is also one of the most active, for 
its strength is the vigour of perpetual youth.” 








ELECTRIC TOWAGE ON CANAIS. 
(Continued from page 255.) 

As we have seen in a preceding article, all the 
mechanical arrangements that have been devised to 
regulate the movement of the towing chain have 
proved unsatisfactory and complicated. Of a dif- 
ferent order of ideas is the apparatus of M. Bovet, 
a French engineer, who has sought to grip the 
chain by the action of an electro-magnet. To 
this end the chain was placed in contact with 
the closely adjacent poles of an electro-magnet in 
such a way as to close the magnetic circuit de- 
veloped by the passage of an electric current. The 
magnetised pulley, which is illustrated in Fig. 5, is 
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practically a solenoid with a soft steel core, the two 
ends of which are extended and brought close 
together in order to form the two flanges of the 
pulley. The links of the chain pass successively 
over this pulley, the one in a vertical plane and the 
next at right angles, with as little play as possible. 
The dimensions of the groove of the pulley are fixed 
by those of a new chain ; it is therefore to be ex- 

cted that with a chain already worn, there would 

a diminution in the adhesion due to the reduced 





size of the links, and to its greater play. But it 
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must be borne in mind that if the chain is properly 
maintained, those lengths of it which are the most 
worn, would be re-laid along those sections of the 
canal where, the tractive resistance being reduced, a 
smaller amount of adhesion is required. It has to 
be remembered, also, that from time to time the 
chain will fail to pass truly between the jaws of the 
pulley ; this may be caused either by the links 
twisting, which cannot be entirely avoided, or 
because of the coupling links employed to join up 
different lengths of chain, the size of which is 
unavoidably greater than that of the ordinary links. 
It is evidently necessary that the adhesion should 
be sufficient to prevent slipping under any condi- 
tions that may occur. 

The first trials of this class of pulley were made 
with chain tow-boats built for service on the Seine 
below Paris, and for which it was necessary to obtain 
a tractive power of 5 tons. It was also necessary 
that the pulleys should not have too great a dia- 
meter, both to avoid complication in the trans- 
mission between the engine and the rulley, 
the circumferential motion of which is _neces- 
sarily slow; and in order that the length of 
chain upon the tow-boat should be relatively 
small. For this last reason it was necessary to em- 
ploy only one pulley, around which the chain made 
less than a complete turn. Under these conditions 
the tendency to slip, due to 5 tons’ tractive strain, 
appeared considerable, if reliance was placed en- 
tirely on a magnetic resistance. But when the 
chain is rolled upon the pulley, the resistance to 
slip, due to the winding, has to be added to the 
direct effect of the magnetic attraction. This 
was clearly demonstrated by a series of trials 
made in the workshops, on a soft steel pulley 1.25 
metres in diameter, and mounted on a trestle in 
such a way that it would not revolve. The mag- 
netic coil consisted of 783 turns of wire 5 milli- 
metres in diameter. The first experiments were 
directed to ascertain the limit of current which 
should not be exceeded, corresponding to the satu- 
ration of a new chain. This experiment is illus- 
trated in Fig. 6; it consisted in placing one link 
and two half-links of chain at the lowest part of 
the pulley, and between its jaws, and in adding 
weights on a scale pan until the chain was torn 
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from the pulley. It was found that beyond 
48 amperes, no increase of current gave any 
addition to the attraction. The chain employed 
had a diameter of 26.5 millimetres, and weighed 
about 15} kilogrammes per metre. Under the 
same conditions of current an old section of 
chain, stretched and twisted, and reduced to a 
weight of 9 kilogrammes per metre, making 
three-quarters of a turn upon the pulley, as shown 
on Fig. 7, carried from 6 to 64 tons without slip- 
ping, and without any initial tension on the loose 
end of the chain. But with this old chain, which 
completed the magnetic circuit less efficiently than 
the new chain, the adhesion was obtained by an 
exciting current much less intense than that corre- 
sponding to the saturation of the new chain ; it 
did not exceed 18 amperes. 

It was concluded from these experiments that 
the new chain making three-quarters of a turn over 
the pulley would give, with a current from 35 
to 40 amperes, a resistance to slip of about 
12 tons. This conclusion, however, could not be 
tested, as the arrangement of the experimen- 
tal apparatus made it dangerous to suspend so 


heavy a weight. Moreover, there was no particular 
interest in pursuing this line of investigation, since 
it was proved that the oldest chain showed a 
greater resistance than would be met with in prac- 
tice, on those sections of the channel provided with 
anew chain. If we call S the force of displacement 
(see Fig. 6), referred to 1 centimetre length of 
pulley, the same current which gives for the old 
chain a tangential adhesion of 6 tons, gives with 
the new chain, for ES (E being the total length 
passing round the pulley) scarcely 4 tons. These 
figures show clearly the power due to the effect of 
winding the chain. Wetting the chain with soapy 
water caused it to lose 10 per cent. of the adhesion 
obtained when dry. _It was desirable to ascertain 
how much loss must be expected when the appa- 
ratus was in operation, due to delays in the magne- 
tisation of the chain as it passed over the pulley ; 
but this would have involved experiments which, 
if not difficult, were at least costly; and it was 
decided that the results obtained with the pulley at 
rest showed the existence of a sufficient margin. 
The correctness of this conclusion was proved when 
the first tow-boat, furnished with magnetic ad- 
hesion, was put in service. 

The chain in passing over the magnetic pulley 
must be held so securely as to avoid slip; but 
besides this, it is necessary that, arrived at the 
point of discharge, the chain should be set free to 
fall over the stern of the tow-boat. It is not difficult 
to imagine certain methods of .magnetisation which 
would limit the effect upon the pulley between the 
points of entry and discharge the chain; but such 
methods are difficult to put in practice with the small 
diameter of pulley employed, and, moreover, they 
would involve complications which were undesir- 
able. The difficulty was overcome in a very simple 
manner ; the chain passes around the pulley from 
180 deg. to 270 deg. according to requirements, and, 
at its entrance and exit, is guided by smaller pulleys. 
The forward towage pulley ought to be very heavy, 
as there is an evident advantage in keeping one of 
its faces magnetically insulated as completely as 
possible, in order to avoid loss ; and as this involves 
mounting the pulley at the end of the shaft, it is 
desirable to wind up the chain from underneath, 
because the effort of traction tends to relieve the 
weight. The arrangement thus worked out is 
shown diagrammatically in Fig. 8, when P is the 
towage pulley and A, B the two guide rollers of 
the chain. There is an advantage in rolling the 
chain as little as possible around the pulley A, so 
as to avoid an exaggerated resultant strain ; but the 
chain must pass round B at least 180 deg., which 
can be done without inconvenience, as the tension 
of the chain on the out-going links is negligable. 
But since there is a considerable winding on the 
pulley B, and since the normal strain on the pulley 
P is not great, B may be made a driving pulley 
with exactly the same linear speed in the groove 
on the pulley P; it may also be magnetised 
slightly, so that it pulls the chain from P, and also 
aids the chain to leave easily, since the attraction 
on it is very slight, and the point of leaving being 
nearly horizontal, the weight of the chain when 
moving in the proper direction aids in releasing it. 
The towage apparatus being thus arranged, it 
remains to adapt it to such conditions as will insure 
easy maintenance ; the manner in which this has 
been attempted is illustrated in Fig.5. The pulley 
is mounted at the end of the shaft, to which the 
rear plate is keyed. The front plate is keyed to 
the rear plate, and locked by four pins; four 
unlocking screws are provided for taking the 
pulley apart easily. The groove, which is the only 
surface exposed to wear, is formed of two rings 
adjusted and turned true on the plates themselves ; 
they are held in position by screws and by mag- 
netic adhesion. A gun-metal ring and rubber 
packing prevents the water and dirt constantly 
brought in by the chain, from falling on the coil. 
The coil is inclosed in a close soldered brass 
box keyed on the boss of the pulley. The 
two wires, as shown in the drawing, are taken 
to .the terminals at the end of the shaft. 
From these terminals, wires are led through the 
hollow shaft to other terminals which are quite 
distinct from those of the coil; they are enclosed 
by a cast-steel cover. At the other end of the shaft 
the wires are secured to terminals either supported 
on porcelain insulators or mounted on blocks of 
varnished wood keyed on the shaft. Blocks of 
carbon rub on these terminals. The carbon blocks 








are fixed in porcelain insulators as shown in Fig. 9; 
the insulation remains perfect in spite of the con- 








densation that exists so plentifully in a service of 
this character. The construction of the un- 
winding pulley (B, Fig. 8) is similar to that 
of the large pulley except as regards the groove. 
The two pulleys P and B, ought, as has 
been stated, to have the same linear speed ; 
as B revolves faster it is more exposed to wear, 
although the work it has to do is slight ; the groove 
of the pulley B has therefore to be so far modified 
as to adapt it to the same amount of wear as that 
of P. It is accordingly fitted, as shown in Fig. 10, 








with rings, made in two parts, carefully fitted and 
screwed in place ; these can be easily renewed when 
they are worn. It may be mentioned that in 
pulleys P constructed as described, the wear after a 
year’s hard service on two boats, amounted to 
1 millimetre in one case and 1.5 millimetres in the 
other. On these boats the mean diameter of the 
grooves in the pulleys was 1.20 metres, and the 
coils were formed with 800 turns of 5-millimetre 
wire. The maximum current employed was 30 
amperes. The diameter of the taking-off pulleys 
was .7 metre; the coils used for them had only 
110 revolutions of 5-millimetre wire; they were 
mounted in series with that of the main pulley, 


(To be continued.) 








THE FRENCH NAVAL MANCUVRES. 
(Concluded from page 350.) 

THE third period of the manceuvres of the 
Northern Division may be passed over with a few 
words ; they consisted almost entirely of night 
evolutions and lighting trials, and the protection of 
the coast, especially at Brest, by means of electric 
projectors following the positions of the Fleet, 
assisted by the local torpedo-boats. The opera- 
tions in the Mediterranean were of more interest 
during the third period. The two squadrons A and 
B were made up as follows: In the first division of 
A, were the ironclads Brennus, Carnot, Jaurégui- 
berry, Redoubtable, and Faucon; in the second, 
the Magenta, Neptune, and Marceau. The 
unarmoured ships were the Alger, Linois, Watti- 
gnies, D’Herville, Casabianca, Cosmao, Dra- 
gonne ; and the sea-going torpedo-boats, Levrier, 
Kabyle, Eclair, Forban, Sarrazin, with a small 
torpedo-boat.. Squadron B was made up as 
follows: The ironclads were Amiral Duperré, 
Devastation, Courbet, and Milan; unarmoured 
ships, Friedland, Indomptable, and Terrible ; sea- 
going torpedo-boats, Flibustier and Aventurier, 
and a local small torpedo-boat. The vessels as- 
sembled without any mishap, excepting that the 
coastguard ship, Indomptable, was delayed two 
days on account of a damaged steam pipe. It 
should be mentioned that, following the usual 
custom, all spare stores were landed in advance, 
with the exception of the crews’ tables and benches; 
previous experience showing that these could not 
be spared during the comparatively long periods 
the vessels were at sea. 

The active Squadron A commenced its operations 
by quitting Toulon ; it was divided into two sec- 
tions, and a simulated engagement took place, in 
which the torpedo-boats took an active part ; all 
went well, except that one of the vessels damaged 
its rudder. he next day was devoted to 
evolutions, and the squadron then anchored 
in column, in two divisions, 400 metres apart, 
in the Salins d’Hyéres, behind a_ protecting 
line formed of the cruisers, 1500 metres dis- 
tant. During the night, torpedo-boat attacks 
took place, in which all the vessels of this class 
were engaged, except the one whose rudder had 
been disabled in the general engagement of two 
days before, besides other defects that had developed 
themselves, The night attack was made in full 
moonlight, and the attacking force was soon seen 
and repelled by the machine guns; only the 
Kabyle succeeded in ee nearly within 
torpedo range, when a flame from her chimney led 
to her nominal destruction. Some days of evolu- 


tions and firing at fixed and moving targets fol- 
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lowed ; in these the Marceau made a distinguished 
record. Of greater interest and importance was 
the blockade of Toulon, which was to be broken, if 
possible, by the torpedo-boats of the Fleets, assisted 
by those of the coast defence and the cruisers 
Cosmao, Casabianca, and Faucon. Nearly all the 
- torpedo-boats were taken or (presumably) sunk, 
the ironclads making an excellent resistance, espe- 
cially with the quick-firing guns ; the weather was 
all against the blockade attack, there being a bril- 
liant moonlight. The Eclair was declared to have 
struck the Brennus, and all of the small craft 
were splendidly handled; but they were seen and 
fired on long before they came within torpedo 
range. Only one accident occurred ; the Watti- 
gnies, in running astern, collided with No. 157 and 
bent several plates. 

The reserve Squadron B had, in the meantime, 
carried out its prescribed series of evolutions ; it 
also started from Toulon, and its rendezvous was 
the Ile de Rousse. The programme prepared 
assumed that the four armourclads had run a 
blockade, and had then separated with the inten- 
tion of reassembling at a point decided in advance, 
in order to bombard the west coast of Corsica, 
and then to effect a landing. It will be noticed 
that at these Mediterranean manceuvres, Corsica 
always plays an important part, because it is a 
large and very vulnerable territory. It was in- 
tended that the attack should be repulsed by the 
coast-defence torpedo-boats of Ajaccio, assisted by 
the cruiser Milan, and two other reserve torpedo- 
boats. This flotilla succeeded in preventing a 
bombardment, and forced the ironclads out to sea. 
This result was considered very interesting and 
somewhat unexpected. The following morning 
was occupied by landing drill on the Ile de Rousse, 
including the debarkation of guns and stores ; the 
coast signal stations were then taken by assault, 
and the telegraph wires cut. There was also an 
interesting night attack by torpedo-boats on the 
fleet ; as usual in their attack some damage was 
sustained, especially in the steam pipes. No. 97 
foundered at the moment of discharging a torpedo, 
but fortunately her consorts were able to tow her 
into Ajaccio Harbour, when it was found that one 
of her forward plates was stoved in. No. 180 had 
also to be towed into safety. 

The movements of these two Squadrons A and B 
must also be followed separately during the second 
period of the manceuvres. Among the numerous 
operations of the reserve squadron one only was 
really interesting, which was conducted at night in 
the dangerous channel of the Bouches de Bonifacio ; 
the vessels were divided into friendly, hostile, and 
neutral, and the torpedo-boats were separated into 
two groups, their mission being to attack the 
enemy and protect their friends and the neutrals. 
The Milan, with all her fires going, figured as a 
neutral steamer that kept her course without answer- 
ing to any signals. The operation was very interest- 
ing, because it is extremely difficult for a torpedo- 
boat to distinguish friends from enemies, and to 
avoid making bad mistakes. From the informa- 
tion furnished the French authorities seem well 
satisfied with the results of this operation; but 
most of the torpedo-boats were discovered, and the 
Friedland was the only ship struck. It was on 
this occasion that the Terrible executed a very deli- 
cate manceuvre by entering the port of Bonifacio, 
and effected a landing. It may be remembered 
that last year a similar operation was unsuccessfully 
attempted by the Brennus. The port is a cul-de-sac, 
very sinuous, about 1500 metres long and from 100 
to 140 metres wide. The Terrible entered, effected 
the landing, and retired, in an hour. During 
this series of manceuvres several small accidents 
occurred ; torpedo-boat No. 169 suffered especially, 
from defective boilers and steam pipes. 

The active squadron was -hen divided in two parts. 
The first division left Toulon and steered towards 
Marseilles ; it consisted of the Magenta, Marceau, 
and Neptune. Twenty-four hours later the fast 
ships received their orders to put to sea in search 
of these ironclads, that by previous arrangement 
were to be somewhere within a square area laid 
down on the chart. They were sighted by the 
Casabianca, which signalled the enemy to the other 
cruisers, then closed up, and kept the hostile squad- 
ron in sight a portion of the night, after despatch- 
ing one of their number to announce the presence 
of the enemy to the Admiral. 

The two other divisions of the active squadron 
anchored in line east and west, and with marked 
lights, resisted an attack of the coast defence tor- 


pedo-boats, which discharged a large number of 
torpedoes furnished with wooden striking heads. 
This assault was very successful, many of the ships 
having been struck. The torpedoes were, of course, 
recovered. Numerous secondary operations were 
carried out, as, for example, the re-coaling of the 
First Division by means of a Temperley apparatus ; 
the Carnot and Jauréguiberry were coaled under 
these conditions, the former having secured the 
freight steamer Gallia alongside, while she trans- 
ferred 180 tons when running at 8 knots. 

We now arrive at the time when all the ships 
were assembled in two divisions to carry out the 
last item on the programme. In general terms the 
active division had to prevent the reserve division 
from bombarding a given point on the French coast. 
The latter division, which was off the Corsican 
coast, was given a day and night start, and had 
the option of passing by Cape Corse, or the Bouches 
de Bonifacio, in order to attack the littoral between 
Marseilles and Menton, it being necessary to main- 
tain its position for four hours. The active 
squadron was considered as the superior in strength, 
and was expected, by its vedettes and the sema- 
phore, to learn the intention of the enemy and 
resist its attack. On the morning of July 25, 
the reserve squadron quitted Bastia under the 
command of Admiral Humann; it steered to the 
south-east, and rounding the-Cape of Monte Christo, 
passed between Elba and Piombino ; then, turning 
to the north-west, it doubled Cape Corse to avoid 
the difficult channel of Bonifacio ; the final course 
was south-westerly. On the other hand, the active 
squadron had dispatched, in the direction of Corsica, 
the cruisers Pascal, Alger, Latouche - Tréville, 
Cosmao, Wattignies, Casabianca, and D’Herville. 
On the morning of the 26th these various ships came 
in touch successively with the Milan and the 
torpedo-boats which Admiral Humann had told off 
to mislead the pursuit in check. The scheme for 
thus putting the active squadron off the scent by 
erratic courses, was an excellent one ; the direction 
taken was at first north-west, and the cruisers and 
semaphores signalled this direction to the active 
squadron, which was thus led to await the attack at 
a point to the west of the Golfe Juan. One part of 
this squadron went towards Ciotat, while the other 
covered the coast between the Iles d’Hyéres and 
Goife Juan. Meantime Admiral Humann came 
northward in spite of the careful search and the 
projectors of the pursuing cruisers, and he reached 
a point east of Villafranche, while the vedettes 
were looking for him’ elsewhere. The follow- 
ing morning the Alger came in sight of the bom- 
barding fleet, but not in time for the defending 
squadron to come up and prevent an entire suc- 
cess. Admiral Humann scored a notable victory 
in holding his position for more than four con- 
secutive hours without being disturbed, 

After this very interesting and decisive opera- 
tion all the vessels were combined in one force for 
evolutions of little general interest, but which were 
marked by the failure of the Wattignies’ boilers, 
that put her out of action. There appears every 
reason why considerable satisfaction should have 
been felt in France at the result of this double 
series of naval manceuvres, and especially in the 
fact that one-third of the torpedoes discharged 
struck the object aimed at. It was shown by the 
operations ‘that the torpedo-boats were not to be 
relied’ upon.in the night attacks on a strong naval 
force; and this indié¢ation is of considerable in- 
terest and value. 


THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

Tur marked success of the Brussels International 
Exhibition has surprised its administration and the 
— generally, for it has been achieved under con- 

itions of considerable difticulty. Owing to unneces- 
sary delays, as well as to unavoidable causes, the Ex- 
hibition made a bad start; its publicity organisation 
was deplorably imperfect, and as regards this country, 
at least, was positively detrimental to the undertak- 
ing. But, in spite of these and other drawbacks the 
Exhibition was nationally popular from the com- 
mencement, and later was crowded with visitors from 
abroad. The administration may, therefore, look for- 
ward with assurance to the satisfactory conclusion of 
an undertaking, that at one time threatened to 
be a failure. There is no doubt that this mis- 
fortune was averted by the personal influence of the 
King of the Belgians, who from the time when he 
enlisted the co-operation of foreign countries, has 








never ceased to show a warm personal interest in this 








Exhibition. The experiment of dividing the Exhibi- 
tion into two widely separated parts has proved a 
success, though probably it is a plan that would only 
be repeated under somewhat similar conditions. The 
Tervuren portion of the grounds was crowded daily 
so long as the large and interesting Congolese colony 
were on view ; unfortunately their stay was brief for 
climatic reasons, and they did not leave till several 
of their number died from the relatively inclement 
season. There remain, however, the highly interest- 
ing Congo Museum (a permanent monument of the 
Exhibition), the continuous series of temporary 
shows, and the miscellaneous attractions—all of 
which ensure a good attendance in fine weather, 
As for the Exhibition buildings themselves, they are 
so much more extensive, and so much better filled than 
was at first considered possible, that the undertaking 
must be ranked as an Exhibition of the first-class, 
with this special advantage, that it is not so large as 
to be wearisome, nor so crowded with exhibits as to 
be bewildering. Of course, this fortunate result is 
due to the hearty manner in which foreign countries 
have assisted ; there are some 26 in all, and not one 
of them has created a section that is not of great 
interest ; while a few, notably France and Cireat 
Britain, are admirable as regards importance of ex- 
hibits and general effect. And the exhibitors, to 
whom the whole of this success is due, when traced 
to its source? Are they satisfied with their outlay 
and trouble? This, after all, is the most important 
question. So far as regards the British Section, 
we believe that, on the whole, exhibitors will have 
reason to be satisfied with the results that will follow 
their participation. The most difficult period of 
an Exhibition, that of the allotment of awards, 
is past, and the examining juries performed their 
difficult and thankless work with energy and patience. 
No doubt in the end all but a few exhibitors will be 
fairly satisfied with the awards, though it is, perhaps, 
too much to expect universal content. There is, it 
is true, a somewhat ominous cloud hanging over the 
Exhibition at the present moment, which has arisen 
from the jury organisation; but this, we believe, and 
most sincerely hope, will be shortly dispersed, for it 
would be intolerable if the otherwise fair record should 
be blemished by causes which can be removed by the 
exercise of a little trouble and goodwill. We have 
said that the British Section forms a highly creditable 
and conspicuous portion of the Exhibition, and this 
assertion is supported by the four illustrations we pub- 
lish on pages 376 and 377. Inaddition to these courts, 
the Fine Art rooms completing the British Section, 
are admittedly the best in the Exhibition. So that, 
despite the most slender means, and other difficulties, 
Great Britain need not be dissatisfied with the part 
she has taken in the Brussels International Exhibition 
of 1897. 








VESTIBULE TRAIN FOR THE SOUTH- 
EASTERN RAILWAY. 

In our two last issues we have given a full account 
of the new vestibule train which has just been com- 
pleted at Birmingham for the South-Eastern Railway, 
and in our last issue we gave several illustrations show- 
ing the arrangement of the train and details of the 
cars. On page 384 we publish two engravings, taken 
from photographs, which show the internal arrange- 
ments and decorative features of the first-class cars. 
Although the illustrations we now publish give some 
idea of the handsome character of these really beau- 
tiful carriages, being in blackand white they naturally 
cannot do justice to the richness and harmony of 
colouring, which is one great charm of these truly 
ornate interiors. In comparing British with American 
passenger stock there is always for the designer of 
this country one disadvantage which should be re- 
membered. He cannot obtain~ the spaciousness of 
effect which is reached by his more fortunate Trans- 
atlantic ‘confréere, and this for the very good 
reason that he has not the space at his com- 
mand.* The width of the new South-Eastern cars 
is 8 ft. 4 in. over mouldings, and this is the most that 
can be obtained without so radical a reconstruction of 
the line as to be quite out of the question, involving, 
as it would, new platforms, wider tunnels, and other 
features of a serious nature. Against the 8 ft. 4 1n. 
extreme width of body in the English practice (over 
stepboaris the width is 8 ft. 6 in.), the American car 
can be made 9 ft. 8 in. wide, and this includes walls 
of 4 in. thickness; so that the net available interior 
width is 9 ft., whilst the new cars are 7 ft. 64 in. from 
side to side. It will be seen that in the important 
element of width the English railway carriage designer 
must always be at a disadvantage in regard to ag 
unless the companies should face a reconstruction 0 
permanent way, heroic in its scope and expenditure. 
To charm the eye, and rival the American, our = 
riage designers must therefore depend on improve‘ 
artistic effect, as they are handicapped by the 
primary conditions. In this the South-Eastern may, 
we think, claim to have been eminently successful 1n 
the combination of elegance, comfort, and the beautiful 
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colour scheme which blend so harmonously in these 
coaches; and in bringing our illustrations to a con- 
clusion we again congratulate Mr. Willis, the general 
manager, on having secured the collaboration for the 
work of Messrs. Wainwright, Laycock, and Reid. 








VOLUMNAR CONTRACTION OF CASTINGS 
IN COOLING.* 


By Francis ScHuMANN, Philadelphia, Member of 
5 the Society. 


Tue linear or longitudinal rates of contraction, given in 
the preceding part of this paper, were deduced from in- 
vestigations of which the following is a brief abstract or 
condensation, the various resulting formule only being 

ven. 

"i the rate of cooling, or dissipation of heat in a 
casting—cooling from the fluid to the solid state in a sand 
mould—decreases with the volume or mass, it follows, 
because the rate of contraction decreases with the rate of 
cooling, that the contraction decreases with the volume 
or mass. For the purpose of simplicity and convenience, 
the cubical form of casting was adopted, and the volumnar 
rate of contraction sought, from which finally the linear 
contraction was deduced. 

If the rate of contraction bear a relation to the rate of 
cooling, or ratio R, it follows that their respective ordi- 
nates, from a common abscissa, must bear a certain re- 
lation to one another, or that one can be determined from 
the other. : ; 

To determine their relation, it is necessary that the 
rate of contraction be known for any two different values 
of R. It was found experimentally that the rate of con- 
traction of a given mixture of iron for a 1-in. cube was 
double that of a12-in. cube (or 1728 times that of the 1-in. 
cube), the respective ratios R being 6 and 4, or as 12 to 1. 
This proportion of contraction remains the same, no 
matter what the rate of contraction may be, resulting 
from a change in the mixture of the iron, or at what 
temperature it is poured in the mould, provided the tem- 
perature be nearly alike for the smaller or larger cubes. 

The remark that the temperature ‘‘be nearly alike ” is 
based on the observed results that slight variations in 
temperature of the molten iron in the ladles, when poured 
in the mould, say 300-Ib. ladles poured about five minutes 
apart, does not appear to have any measurable effect 
upon the rate of contraction. 

In the following formu R would be the ordinate for 
acurve of the rate of cooling, while K would be that for 
a curve representing the corresponding ratio of the rate 
of contraction. 

From the values of R and K, the rate of contraction of 
any mixture of iron can be determined for any value of 
R when the rate of contraction of a test-piece is known. 

The correctness of the above reasoning is verified by 
actual results observed for many variations of form of 
casting and different values of R. 


Reference. 


A = superficial area of cube. 
_C = rate of linear or longitudinal contraction. 
C =rate of — per unit of volume of cube 
1 in. 
K = ratio or coefticient of contraction, varying with R. 


ratio or cooling surface to volume = > 


" = R for unit, 1 in. cube = 6. 
= dimension of cube in inches 


WV before con- 


Co) 


traction. 
s, = dimension of cube in inches = ¥ Vj, after con- 
" traction. 
V = volume of cube in inches = s* before contraction. 
V = volume of cube in inches = s;° after contraction. 


Ve = volume of contraction = V — Vj. 
v = volume unit = 1 cubic inch before contraction. 
’) = volume unit = 1 cubic inch after contraction. 


2 = volume of contraction = v — 2. 
ee ees, Sh ee ee ae 6 ny 
By [ Pig ( 1 ) (0.90909 + 0.090909) s 
12-1 * \19-1° 


0.090909 a ee 
i i—_« Sek sl UE Uw 
~ — 0.90909 
K 
Cn=K V25 V2 = UV, KV; 
1 


<= ae. 


)] ~ 0.90909 +-(0.090909 s) 


_— 
1 F 3 +( Ry 
2-1" (19-7 
ee 
0.90909 + ( 0.090909 ® ) 10+8 39 48’ 
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V. =V-V Cn V — (v,K V) =[v, + (v2—v2 K)] V. 


—__ 


Read at the Hartford meeting (May, 1897) of the 
American Society of Mechanical Engineers. This paper 
Contains addenda to the paper presented to the New York 
Mane. (December, 1896) of the American Society of 
; echanical Engineers, entitled ‘‘Contraction and De- 
ae of Tron Castings in Cooling from the Fluid to 

Asacegg = ee intented to open and or pe 
7 m that subject. e first ra as 
No. 718, Transactions A.S.M.E,., vol. oe. gue 





Table of Values and Results. 
Based on ordinary foundry irons, in which the longitudinal 








contraction of a test-piece, 1 in. square, is ,'; ; v, =0.96907439, and 
v, = 0.03092561. 
ss A= Va = K V,= V.= 
1 6 1 6 1 = 1.0000 0.96907 0.0368 
2 24 8 3 = 0.9166 7.77382 0.2268 
3 54 27 2 = 0.8461 26.2935 0.7065 
4 96 #864 1.5 = 0.7857 62.4449 1.5551 
5 160 125 1.2 = 0.7833 122.1652 2.8348 
6 216 216 1.0 = 0.6875 211.4075 4.5925 
7 204 3843 0.8571 = 0.6470 336.1363 6.8637 
8 384 512 0.75 = 0.6111 502.3237 9.6763 
9 486 729 0.6667 = 0.5789 715.9478 13.0522 
10 600 1000 0.6 = 0.5500 982.9909 17.0091 
11 726 1331 0.5454 = 0.5238 1309,4389 21.5611 
12 864 1728 0-5 = 0.5000 1701.2802 26.7198 
The lineal contraction 
c O 
Cy ( 10 + R ) 1 


for ordinary foundry irons. 

In these formule for C, the loss of heat, from the ends 
of a prism, is ignored, it being assumed that the length of 
ew prism is not appreciably affected by loss of heat at the 
ends. 





CaTALOGUES.—We have received from the Worthington 
Pumping Engine Company, of 153, Queen Victoria- 
street, London, E.C., a copy of their catalogue, contain- 
ing illustrated descriptions of the many types and sizes of 
pumping engines by them constructed. The —* 
is of very convenient size, and is excellently printed.— 
Mr. W. F. Stanley, of Great Turnstile, W.C., Holborn, has 
sent a copy of his new illustrated price list of drawing 
and surveying instruments. With reference to the latter, 
we may state that Mr. Stanley now supplies a large 
variety of them in an aluminium alloy, which is stated to 
se as hard and stiff as gun-metal whilst only one-third as 

eavy. 





Great Centrat Ramway.—At Annersley, where the 
extension of the Great Central Railway to London will 
effect a junction with the existing system of the company, 
progress is being made with large sorting sidings, and a 
number of men are actively occupied in the erection of an 
engine-shed of large proportions. A signal cabin has been 
opened at the point where the London extension actually 
commences. At the Nottingham Central Station excava- 
tions at present occupy nearly the whole attention of the 
contractors. Substantial progress has been made with 
the steel work of the Parliament-street bridge at Notting- 
ham. The stations at Ruddington and East Leake are 
approaching completion. 


South Arrican Harsours.—The following works are 
being arranged for execution at Port Elizabeth: New 
approach to north jetty, 23,000/.; south jetty extension, 
widening, &c., 52,000/.; new third jetty, 54,0007. ; exten- 
sion of northern embankment and reclamation of land 
behind it (additional), 20,5007.; and patent slip (addi- 
tional), 50007. An important change has been effected 
during the past year in the mode of carrying out the 
landing, shipping, and delivery of goods by placin 
the whole control of these services under the loca 
harbour board, assisted by the Associated Boating Com- 
panies as contractors for the service afloat, by the rail- 
way department and their cartage contractors for the 
shore portion of the work, with the result that .the 
board has been enabled to effect a substantial reduction 
to the general public from the former cost of such services. 
The revenue of the port for the current year is estimated 
at 265,170/., and the expenditure at 195,485/. The number 
of vessels docked in Table Bay last year was 897, 
against 765 in 1895. The aggregate burden of the 
vessels docked last year also increased to 1,936,096 
tons, as compared with 1,596,400 tons in 1895. The 
size of the vessels visiting the port continued to in- 
crease last year, the average being 2147 tons, as compared 
with 2087 tons in 1895. The number of passengers in- 
wards last year was 40,816, showing an increase of 14,526, 
as compared with 1895. The number of vessels taken 
into the graving dock last year was 23, showing a decrease 
of 10,181 tons; the income from the graving dock last 
year was 5168/., as compared with 7530/. in 1895. There 
was an increase of 101/. in the patent slip receipts. The 
gross revenue collected last year was 160,500/., as com- 
pared with 131,175/. in 1895. When reimbursements for 
work done, materials sold, refunds, and lands sold are 
deducted, the net income for 1896 is found to be 145,3020., 
as compared with 116,227/. in 1895, showing an in- 
crease of 29,0751. The expenditure made last tea 
was 241,2017. Since the commencement of harbour 
works at Table Bay in 1860, the expenditure charged 
to construction account has amoun to 2,288, 3517. 
This total has been provided for by loans to 
the extent of 1,659,854/., fcovine's balance of 628,4977., 
which has been derived from revenue and other sources. 
The tonnage handled at Kast London last year was 
298,134 tons, as compared with 259,842 tons in 1895, 
showing an increase of 38,292 tons. An additional light 
has been erected on the pier at Simon’s Town. The 
arrivals at the port last year were 15 British men-of-war, 
of an aggregate burden of 36,991 tons, three steamers of 
an aggregate burden of 3695 tons, and seven sailing 
vessels of an aggregate burden of 7332 tons. The number 
of steamers which called at Mossel Bay last year was 202, 
as compared with 176 in 1895. The number of sailing 
vessels which called last year was six, as against seven in 
1895. Last year’s wharfage receipts were 1845/., as com- 
pared with 1463/. in 1895. Ostrich feathers were shipped 











from Mossel Bay last year to the value of 127,874. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 15, 1897. 

BILLETs are mounting upward at Pittsburgh mills 
under a heavy demand of buyers, who, in a few 
cases, have contracted for winter deliveries. Pig-iron 
production has increased within a few weeks upwards 
of three-quarter million tons per year, and is still 
= Stocks during the summer declined 150,000 
tons. Lillets are quoted 2 dols. higher than in July, 
but in most other lines the advances actually effected 
are of insignificant proportions. The extending use of 
steel keeps the bar mills at the end of the list in the 
march of improvement. Bars are low in price, and the 
only solace manufacturers have is that there is more 
work. Merchant pipe has been very active of late, 
and merchant steel of all kinds is in good demand, 
particularly in the markets west of the Allighannies. 
Sheet mills are better off for orders than a year ago, 


and plate mills are not able to take all the 
business presented. The western shipyards have 
come in for a big slice of better times, and 


hardly with a single exception the yards are busy. 
Some excellent specimens of lake craft are being 
turned out, both as to size, speed, and capacity. 
Ore and wheat attract enterprise in that direction. 
The stimulus given to railroad earnings from the big 
wheat crop is a passing advantage. Next year wheat 
may be a drug in this and other countries. A good many 
elevators, some of them of enormous capacity, are pro- 
jected, and will be ready for service next spring. The 
iron and steel business is in better condition than for 
years, but a good deal has to be done before it can 
feel itself safe or assured of continuous activity. The 
railroad interests make no sign of becoming extensive 
buyers. Even in the matter of rolling stock, in the 
face of a temporary ‘‘car famine” in certain locali- 
ties, only the most pressing requirements are filled. 





PERSONAL.-~Messrs. A. Gallenkamp and Co., of 2, 4, 
and 16, Cross-street, Finsbury, E.C., inform us that they 
have secured new warehouses at 19 and 20 Finsbury- 
square, to which they intend removing on the 29th inst. 
—Messrs. J. and H. Gwynne, Limited, inform us that on 
and after September 20, 1897, their City offices will be 
removed to 64, Cannon-street, London, E.C. 





CoaL IN THE MipLANps.—It may be regarded as a 
sign of the approach of winter that several of the Derby- 
shire colliery companies have advanced the price of their 
coal 1s. per ton. This will not be particularly gratifying 
to consumers, but if the advance is considered from 
another point of view it may be regarded as an indication 
of increased activity in trade. We do not hear very much 
in these days about the coal-supply question. New 
sources of production have been opened out to a large 
extent during the last quarter of a century; and if the 
demand for coal has increased, the supply would appear 
to have fully kept pace with it, and also to have con 
made plies o0 without difficulty. Coal mining has made 
a great advance even during the last few years in Derby- 
shire, Nottinghamshire, and Leicestershire ; and the coal 
wealth which has been found upon the estates of the Duke 
of Portland and the Duke of Newcastle is only now 
beginning to be turned to account. A moderate advance 
in prices would, of course, also have the effect of stimulat- 
ing production ; so that, although coal quotations appear 
to be slightly tending upwards, no uneasiness is felt as 
regards Seiten supplies. Whether this will be the case 
100 years—or even 50 years—hence is quite another 
matter. 





Our Gotp Imports.—The value of the gold imported 
into the United Kingdom this year promises to show a 
considerable increase. The imports in August were 
valued at 2,820,364/,, as compared with 1,879,252/. in 

ugust, 1896, and 3,961,653/. in August, 1895. The value 
of the aggregate imports to August 31 this year was 
22,139;113/., as compared with 18,474,054/. in the corre- 
sponding period of 1896, and 21,458,901/. in the corre- 
sponding period of 1895. An explanation of the large in- 
crease observable in the value of the gold imported in the 
first eight months of this year is found in the fact that the 
the value of the gold sent to this country from South 
Africa in the first eight months of this year was 8,950,880/., 
as compared with 5,361,288/. in the first eight months of 
1896, and 5,135,140/. in the first eight months of 1895. 
Australasia also sent us gold to the value of 8,569,877/. in 
the first eight months of this year, as compared with 
3,537,163/. in the corresponding period of 1896, 
and 4,646,232/. in the corresponding period of 1895. 
It will be seen that more than two-thirds of the 
gold now imported into this country is derived from 
South Africa and our Antipodean dependencies. 
The restoration of tranquility in the Transvaal, and 
the expectation of better treatment by the Govern- 
ment, have largely increased South African deliveries of 
late. As regards the Australasian colonies, Western 
Australia is at length becoming an important goldfield. 
The next largest supplies this year have come to hand 
from Mexico and Central and South America. The in- 
crease in this year’s gold imports would have been much 
more considerable but for the fact that we only received 
56,5132. of gold from the United States to August 31 this 
year, while the receipts from the same quarter in the cor- 
responding period of 1896 were 3,157,520/., and in the cor- 
responding period of 1895, 3,745,8657. Considerably less 
gold has also come to hand this year from France, 
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TWIN-SCREW CHANNEL STEAMER “ROEBUCK.” 
CONSTRUCTED BY THE NAVAL CONSTRUCTION WORKS, BARROW-IN-FURNESS. 





WE give on our two-page plate this week a longi- 
tudinal section and deck plans of the two new Channel 
steamers Roebuck and Reindeer, built at the Naval 
Construction Works at Barrow-in-Furness, now owned 
by Messrs. Vickers, Sons, and Co., Limited, while the 
rakish and seaworthy x Poros of the vessels is well 
suggested by the annexed engraving, prepared from a 


beautiful photograph of the Roebuck taken by Messrs. 


Adamson, the successful marine artists of Rothesay and | 


Glasgow. The vessel at the time was going over 20 
knots in the Firth of Clyde. The two steamers have 
been built for the Great Western Railway Company’s 
service between Weymouth and the islands of Guern- 
sey and Jersey, which has greatly developed within 
the past few years. It is interesting to record the 
progress made in this route since the Great Western 
took over the service eight years ago. The old com- 
?acket Company, had three steamers on the service 
—the Brighton, the Cygnus, and the Aquila, of which 
the two latter ran until the end of July, 1889. At 
one time passengers crossing the Channel northwards 


during the winter had to wait all night at Wey-' 


mouth, as they arrived too late for a train to carr 


y 
them to London. In the summer the passengers arrived | 


at Weymouth at 2 a.m., and the train for London did 
not start until 5.20 a.m.; so that from Jersey to 
London in the summer months the time taken was 
18 hours ; in the winter of 1888 it was 25 hours. In 
1895, however, a better connection was made, the pas- 
sengers leaving Paddington at 5.45 p.m., arriving at 
Weymouth at 10.38. There was no connection between 
the station and landing stage then, so that the boat 
did not start until 11.15 p.m., and took six hours 
to cross to Guernsey and nine to Jersey ; so that the 
time from London to the latter island was 144 hours. 
The Great Western Company changed all this when 


they got their first steamers, the Antelope, Gazelle, | 


and Lynx.* These three vessels started running in 
August, 1889, the service being made daily in winter 
as well as in summer. A railway to the landing stage 
was provided, and the hour of departure was me 
9.15 p.m. from Paddington, while the passengers 
arrived at 9.25 a.m. on the following morning, so that 
the journey was only of 12 hours’ demtion. In 1895 


* See ENGINEERING, vol. xlix., pages 645 and 700. 


pany, the Weymouth and Channel Island Steam | 





'a daylight service was established as well as a night 


| boat, with a further accelleration to 10? hours. To 
| the three boats already named there had been added 
in the summer of 1891 the Ibex ; and now the journey 
from London to Jersey is accomplished by daylight in 
10 hours 10 minutes, the voyage from Weymouth to 





As shown on the longitudinal section, there are 10 


| water-tight bulkheads and three complete decks, 


lower, main, and promenade, with water-ballast tanks 
for trimming purposes. The promenade deck (Fig. 3) 
extends right fore-and-aft, excepting that there is a 
well aft in connection with the cargo hatchway; and 


Guernsey being frequently performed in 34 hours. | here it may be said, too, that the cargo-gangway doors 


The times are as follows : 














| sees Phan i 1807. 1907. 
— . aturday 895. ay Vight 
| (Summer). Day-Boat. Service. Service. 
Paddington, 
leave . 5.45 p.m.' 9.18 a.m. |} 9.15 p.m. 8.59am. 9.45 p.m. 
Weymouth, 
arrive ..10.83 ,, 1.50p.m./2.0am. | 110p.m. 2.5 a.m. 
Weymouth, | 
boat | 
eves ..12.35 ,, |25 ., 1220 » (20 « 215 ,, 
Guernsey, 
t | 
arrives .. 5.15 a.m. 6.30 ,, * 56.0 4, 6.45 ,, 
Jersey, 
boat 
arrives ../8.15 ,, &80 ,, 8.0a.m. 7.0 ,, ae 





* In 1895 there were 


Guernsey at 7.0 o’clock. 


The idea of the two boats in 1895 was to save the 
time necessary for the call at Guernsey ; but now that 
— are not conveyed to Guernsey by the day- 
boat, the stop there has been reduced to a minimum, 
and there is a separate afternoon, as well as the 
morning boat from Jersey to Guernsey and vice versd. 
Again, the company have organised weekly excursions 
at cheap rates, with greatly increased comfort, as com- 

| pared with the old steamers. It is interesting to give the 
| dimensions of the three types of Great Western boats : 





(Ty ” | 
— I “*Tbex.” I" Roebuck.” 
ieee 
Length 235 ft. | 270 ft. | 280 ft. 
|Beam.. 27 ft. 6 in. | 82 ft. 6 in. | 34 ft. 4 in. 
| Depth moulded léft. |15,,6,, | 16 ft. 
| Gross tonnage oe ll | 1300 
| Displacement 790 1270 { 1740 
Passengers 413 600 | 600 
Speed... 16} 19 | 20} 





two night boats ; the one went straight to 
Jersey, the other leaving 29 minutes later (at 2.30), and arrived at | 


|ings reproduced on the two-page plate 
4, and 5). f 
lof the ship, capable of dining about 50 persons 
| comfortably. é 
‘in walnut and upholstered in green velvet, while 











through the bulwarks, as shown on the longitudinal 
section (Fig. 2), are hinged in the upper, but slide in 
the lower, part, so that this part may be kept shut 
until the vessel is alongside the wharf. The view is 
not, as is too often the case, obstructed by the boats 
hanging on the davits or lying in chaulks. All six of 
them are carried on supports above the promenade. 
The first-class accommodation is fitted amidships, 
forward of the boiler compartments, and berths are 
provided for 150 passengers. In the general arrange- 


ment the combined experience of Captain Lecky, the 
| marine superintendent of the line, and of Mr. Alexander 
| Adamson, the managing director of the Barrow W orks, 


has insured many details of comfort. 


| On the promenade deck are the ladies’ sitting-room, 
| smoking - saloon, and the first-class entrance, with 


broad staircase, to the dining-saloon and ladies’ retiring 
room on the main deck, and to the state-rooms, gentle- 
men’s and ladies’ sleeping cabins on the lower deck. 
The position, &c., are clearly shown on - _" 
(Figs. 3, 
The dining-saloon is the full width 
The furniture is handsomely finished 


the sides are covered in Japanese wall - paper 
and decorated with mirrors and photocromes, the 
ceiling being panelled in white, relieved with gold. 
The saloon is lighted by large side ports, and a large 
dome skylight rises in the centre to the top of the 
promenade deck-house. It is beautifully decorated 
and inlaid with artistically stained glass sashes, 
and surrounded by electric lamps. Lavatory 
accommodation is provided for gentlemen on the 
main deck, and for ladies both on_ the main and 
lower decks. The basins are of Egyptian silver 
metal. All sofas and beds throughout the ship are 
rovided with spring backs. The smoking-room and 
esh-laas entrance are upholstered in dark green 
leather, the sides being in mahogany, with Chippen- 
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GREAT WESTERN RAILWAY COMPANY'S TWIN-SCRR 
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HORIZONTAL ENGINE AT THE BRUSSELS EXHIBITION. 
CONSTRUCTED BY MR. B. LEBRUN, NIMY, NEAR MONS, BELGIUM. 
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dale panels. The state-rooms, most of which are | and 5), provision being made for dining 30 people at 
on the lower deck (Fig. 5), are of oak and mahogany, | once. The lower deck is reserved for the ladies’ sleep- 
While the ladies’ and gentlemen’s sleeping apartments | ing-cabin, while on the main deck is the dining-saloon, 
are panelled in satinwood with rosew mouldings. | la ies’ retiring-room, pantry, and lavatories. The 

he ladies’ sleepin cabin and retiring-rooms are uphol- | firemen are also berthed in a separate compartment 
stered in peacock-blue relieved with gold. on the lower deck aft. Officers are accommodated on 

Sleeping accommodation is provided for 76 second- | the main deck abaft the engines; the captain on 
class passengers on the main and lower decks (Figs. 4 the boat deck, and the chief officer on the promenade 








deck. The crew are berthed on the lower deck for- 
ward, while the main deck forward has been retained 
for the accommodation of the petty officers, where 
they are provided with separate cabins, 

The accommodation throughout is heated by steam, 
and has electric-bell communication to stewards. The 
vessel is lighted throughout by a complete installation 
of electric light, worked by two engines and dynamos ; 
so that two separate mains run to all parts of the ship, 
and are connected up in such a manner that should one 
engine give out, the alternate lights only would be 
extinguished. Special attention has been given to the 
ventilation, an efficient system being fitted through- 
out the ship, ventilating trunks being led under the 
decks, with branches into the separate cabins at the 
floor, exhausting through patent ventilators at the 
roof ; valves being provided in each state-room for regu- 
lating the amount of air to be admitted. Although 
almost exclusively arranged for passengers, both for- 
ward and aft, the vessels are fitted with powerful 
winches for the working of cargo. The steering gear 
is of an approved type, the steam gear being situated 
in the engine-room, and controlled from the bridge, 
while on the poop deck arrangements have been made 
for steering by hand. 

We shall illustrate and describe the machinery in 
our next article. 








HORIZONTAL STEAM ENGINE. 

THE engine illustrated on the present e is one 
now at work in the Brussels Exhibition. ft has been 
sold to the Belgian State, and is of 100 horse-power 
when working into the atmosphere, and of 120 horse- 
power when condensing. 

The feature of interest is the valve gear, invented 
by Mr. B. Lebrun, the builder of the engine, whose 
works are the Ateliers de Constructions Mecaniques de 
Nimy, near Mons, Belgium. The valves are of the 
double-beat variety, there being separate inlet and 
exhaust valves at each end of the cylinder. These 
valves are worked by a side shaft — by bevel 
gear (Figs. 1 and 2) from the crankshaft. On this 
shaft, at each end of the cylinder, is an eccentric C and 
acamC'!, The former works the steam valve and the 
latter the exhaust valve, both being immersed in an 
oil bath to reduce the wear. The eccentric raises the 
rod R, on the ar of which is a cap L with an arm L'. 
In its progress the arm L! comes in contact with the 
vertical arm of the bellcrank O P Q, lifting it, with the 
valve-rod and valve connected with it. At the same 
time the bellcrank rotates on the centre P, owing to 
the end O being unable to rise, until its end slips off 
the arm L'. The valve then drops under the influence 
of gravity, and of the spring in the dashpot above it. 
The arm L! could not descend, as the eccentric rotated, 
if the arms of the bellcrank were rigidly connected, 
for it would foul the arm P Q. The crank, therefore, 
is made in two parts which are separate from each 
other. The part P Q, when it trips, is free to swing out- 
wards, and get out of the way of Li. On the part O 
is a snug against which the part P Q seats itself when 
the valve is being lifted, but which does not prevent 
P Q from swinging to the right. 

The position of the bellcrank is controlled by the 
governor, which thus determines the point of cut-off. 
From the sleeve of the governor there is a rod T, con- 
nected through the lever M N to the bellerank O P. 
A second rod couples the sleeve to a dashpot. The 
eccentric K enables the speed of the engine to be 
adjusted by hand. It is evident that when the 
governor rises it puts the bellcrank into a position in 
which it trips more speedily. 

The exhaust valve is opened by the cam C!. This 
works in a stirrup connected to the rod L’, and 
operates the valve through an arm at its lower part. 

he cam is shaped to give a rapid opening and closure 
of the valve. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was pretty large, the market was much 
more cheerful in tone than at the end of last week, 
buyers of Cleveland pig iron were rather numerous, 
and a fair amount of business was transacted. Some 
disappointment was expressed with the shipments of pig 
iron so far this month, but they have improved during 
the past few days, and they are likely to be heavy for the 
remainder of the month. It was said that deliveries are 
hampered to some extent by the want of ships. The 
general quotation for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron was 42s., and that price was 
paid ; and in fact sellers as a rule would not listen to any- 
thing less, though there were one or two buyers who re- 
rted that they had purchased small odd lots at 41s. 104d. 
Ko. 1 Cleveland pig was 43s. 6d., No. 4 foundry 41s., and 
grey forge 40s. iddlesbrough warrants at one part of 
the day realised 41s, 11d., but they eased afterwards, and 
closed 41s. 9d. cash buyers. East coast hematite pig iron 
was in only moderate demand, and quotations varied a 
ood deal. From 48s. 6d. to 49s. was named for perf 
elivery of Nos. 1, 2, and3. Spanish ore was very stiff, 
and freights Bilbao-Middlesbrough were up to 6s. 6d 
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Rubio advanced to 15s. ex-ship Tees, and it was difficult 
to buy good qualities at less. Middlesbrough hematite 
warrants were stationary at 48s. 6d. cash buyers. ee 
the only alteration was in Middlesbrough warrants, which 
stiffened to 41s. 10d. cash buyers. 

Manufactured Iron and Steel.—The much to be re- 
gretted difficulty in the engineering trade is casting its 
disastrous shadow upon these two important branches of 
the staple industry. High-class iron is required by engi- 
neers, and with the stoppage of work there is less taken. 
So far, however, firms have managed to keep fairly 
well going, but they are bound to feel the adverse in- 
fluence of the strike severely before long. Prices change 
very little, for, as producers point out, reductions would 
not have the effect of bringing in increased orders. Com- 
mon iron bars are 5/. 5s.; iron ship-plates, 5/. 2s. 6d.; 
iron ship-angles, 5/.; and steel ship-plates and steel ship- 
angles each about 5/. 2s. 6d.—all less the usual 2} per 
cent. discount for cash. Heavy sections of steel rails are 
nominally 4/, 10s. net at works. 


Coal and Coke.—Fuel shows little alteration. Gas coal 
continues brisk. Large shipments under contract are 
being despatched, and prices for English market sales re- 
main firm at from 7s. 9d. to 8s. 3d. The demand for 
bunkers keeps pretty good, and prices average from 7s. 
to 7s, 6d. for ordinary unscreened qualities. Coke, on the 
whole, is steady. About 13s. 3d. is the figure for good 
blast-furnace qualities delivered here. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very active 
last Thursday forenoon. About 40,000 tons of pig iron 
were sold, chiefly Cleveland hematite iron, whe fell in 
price 2)d. per ton. Scotch was flat, and 14d. per ton 
down, but Cleveland rose 4d. per ton. The market was 
less active in the afternoon, only some 10,000 to 12,000 
tons changing hands. Prices were flat, Scotch and Cleve- 
land hematite iron dropping another 1d. per ton, and 
Cleveland relapsing 3d. per ton. At the close the settle- 
ment prices were as follow: Scotch iron, 44s. 14d. per 
ton; Cleveland, 41s. 3d; Cumberland and Middles. 
brough hematite iron, 46s. 74d. and 48s. 3d. per ton 
respectively. At the forenoon meeting on Friday about 
20,000 tons were sold, the tone being firm, especially for 
Cleveland iron, which rose 5d. per ton at 41s. 9d. ne a 
Scotch made 14d. per ton. In the afternoon about 15,000 
tons were dealt in at near the forenoon’s level of prices, 
and the settlement prices were 44s. 3d., 41s. 9d., 46s. { 
and 48s. 3d. per ton. The market was very quiet on 
Monday forenoon, only some 10,000 to 12,000 tons chang- 
ing hands. But the general tone was steady, owing to 
the continued hardening of Cleveland iron, which rose 
2d. per ton, as against 4d. for Scotch. In the afternoon 
other 12,000 tons were dealt in, and the close was 
very firm, Scotch advancing other 14d. and Cleve- 
land another 1d. per ton. The settlement prices at the 
close of the market were 44s. 44d., 41s. 104d., 46s. 104d., 
and 48s. 3d. per ton. Tuesday’s forenoon market showed 
a firm tone, but business was on a limited scale, not ex- 
ceeding 15,000 tons. Scotch improved 1d. per ton, and 
Cleveland finished 1d. up at 41s. 11d. per ton cash buyers. 
Cumberland hematite iron gained lid. per ton. A firm 
tone again prevailed in the afternoon, dealing, however, 
being limited to about 15,000 tons. Scotch warrants 
finished 14d. up on the day, with buyers over, and Cum- 
berland hematite iron was 24d. per ton up, with buyers 
over. The settlement prices were 44s. 6d., 41s. 104d., 
47s., and 48s. 9d. per ton. A good business was done 
this forenoon, some 20,000 tons of iron changing hands. 
Scotch and hematite iron were inquired for, on the 
closing of short accounts, and prices were higher, 1d. to 
lid. per ton. Fully other 20,000 tons changed hands 
in the afternoon, and prices were firmer. The settlement 
prices were 44s, 74d., 41s. 104d., 47s. 3d., and 48s. 9d. per 
ton. The following are the current quotations of No, 1 
special brand of makers’ iron: Clyde, 50s. 6d. per ton ; 
Gartsherrie, Summerlee, and Calder, 51s.; Coltness, 
Sls. 3d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 50s.; Shotts (shipped at 
Leith), 52s.; Carron (shipped at Grangemouth), 51s. 6d 
per ton. With the exception mentioned below, the 
furnaces in blast are still 78, as they were » year ago. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 349,472 tons, as compared with 
350,049 tons yesterday week, thus a decrease for the past 
week amounting to 577 tons. 


Tron Furnaces Damped Down.—Owing to the scarcity 
of coal, due to the restriction of the output by the miners, 
the Glengarnock Iron and Steel Company have damped 
down their furnaces, six in number. The opportunity 
will be taken advantage of to effect repairs, hot how long 
they will be off depends upon the supply of fuel. 


Finished Iron and Steel.--The finished iron trade is be- 
ginning to feel the effect of the stoppage in the engineer- 
ing trade; the steel works, however, continue to be very 
fully employed. Prices remain steady. 

Sulphate of Ammonia.—Since the present month set in, 
sulphate of ammonia has been in firm request, and prices 
have risen accordingly. The demand may be caused by 
the advance in nitrate freights, but, all the same, it is 
a decidedly healthy sign to find actual buyers, not specu- 
lators, in the market, and &/. 2s. 6d. to 8/. 5s. per ton can 
now be got easily, the higher quotation having been done 
for an iron works make early in October. 

Glasgow Copper Market.—At the forenoon meeting of 
the copper market last Thursday no business was done, 
but the price made 1s. 3d. per ton. Nor was anything 


done in the afternoon market, quotations remaining un- 





changed. On Friday, both forenoon and afternoon, the 
market was idle, and prices in the afternoon were 3s. 9d. 
al ton easier. Nothing was done on Monday forenoon, 

ut the price advanced 3s. 9d. per ton. In the afternoon 
there was still an idle market, and quotations were 
strong, at a rise of other 1s. 3d. per ton. Yesterday’s 
market was also quite idle, both forenoon and afternoon. 
Prices were easier, there being a decline on the day of 
3s. 9d. per ton. There were no dealings this forenoon, 
but in the afternoon 50 tons were sold, and prices gave 
way 2s. 6d. per ton, to 49/. 7s. 6d. cash per ton, and 
491, 15s. per ton three months. 


Kirkcaldy Harbour.—At the last meeting of the Kirk- 
caldy Town Council the Town Clerk read a correspondence 
which had taken place during the year with the North 
British Railway Company regarding certain concessions 
the Council wished to get from the company for the pro- 
posed harbour, by way of interest on the money to be 
spent and a guarantee of traffic. The railway company 
refused to make any concession whatever, seeing they 
had already made an offer of 150,000/, or half the cost of 
the scheme, in addition to making the connecting line. 
Provost Hutchison pointed out that the railway company 
had already tied down most of the coal companies in Fife 
to ship all their coals at a North British Railway har- 
bour. One thing in favour of Kirkcaldy was the 
development of the new coalfields in the vicinity of 
Cardenden, which were nearer Kirkcaldy than either 
Methil or Burntisland, and the output from that 
source within a few years would be from 3000 to 4000 
tons per day. That colliery was not bound to the North 
British Company in any way, so that in the event of a 
harbour being made at Kirkcaldy, they would in all pro- 
bability ship their coals there. He held that the railway 
company had made a great mistake—a mistake that they 
would some day regret—in spending so much money in 
harbour extension at Burntisland. The money would 
have been far better spent at Kirkcaldy. He expressed 
regret that the old scheme of getting the Caledonian 
Railway Company to come into Fife fell through as it did. 
The whole question was left over for consideration at next 
meeting of the Council. 


Edinburgh North Bridge.—This structure was com- 
letely opened for public traffic last week by the Lord 
-rovost of Edinburgh. The contract for the new bridge 

was signed in March, 1895, and it was stipulated that the 
work should be completed by May 1, 1897 ; the extra time 
taken being due to the carrying of the southern abutments 
further south than was originally intended, so as to 
improve the gradients. Constructed of iron girders 
resting on stone piers and abutments, the new leider 
consists of three spans of 175 ft. each, the width between 
them being 75 ft., as compared with 54 ft. of the old 
bridge, as altered more than 20 years ago. Each span 
is formed of six steel arched ribs, having a 20-ft. rise. 
They are set into the masonry of the abutments in cast- 
iron springers, each of which weighs 12 tons. In the 
bridge there is about 2000 tons of steel, together with 
about 500 tons of cast-iron work, which is chiefly of an 
ornamental character. Sir William Arrol and Co. 
were the chief contractors, and Messrs. Beattie, 
Edinburgh, took the masonry work as a sub-contract. 
They used about 100,000 cubic feet of ashlar, nearly 
3,000,000 bricks, and some 10,000 cubic yards of 
concrete. In addition, there were half a million of blue 
bricks required for the arching which carries the road- 
way. The cost of the whole work was 90,000/., of which 
the North British Railway Company contributed 30,0002. 


New Shipbuilding Orders.—Messrs. Robert Duncan and 
Co., Port Glasgow, have contracted to build two steel 
screw steamers, each of 3000 tons cargo-carrying capacity. 
Triple-expansion engines will be supplied by an engineer- 
ing firm higher up the river.—Messrs. Murdoch and 
Murray, also of the ‘‘ port,” have booked an order for a 
steel screw steamer of 700 tons for Finland owners. The 
order for the machinery has been placed with Messrs. 
Rankin and Blackmore, Greenock. 


Proposed Light Railway between Arrochar and Lochfyne- 
side.—-The Light Railways Commissioners held an in- 
uiry at Tarbet on Monday, into an application by the 
West Highland Railway Company for permission to con- 
struct a light railway between Arrochar, Loch Long, and 
St. Catherines, opposite Inveraray on Lochfyneside. 
The length of the line will be 18 to 19 miles, and the 
estimated cost is 110,000. Mr. F. T. Cooper, Edin- 
burgh, who appeared for the promoters, pointed out in 
his opening statement that Inveraray was at present 
absolutely cut off from railway communication with the 
outside world. A number of witnesses were examined, 
and the evidence showed that the feeling in the district 
generally was very greatly in favour of the scheme. Two 
proprietors, through whose grounds the line will pass, 
strongly objected to its being unfenced. At the close, 
the Earl of Jersey, who presided, said the Commis- 
sioners were “weg ory to recommend the granting of an 
order for the line, but would delay decision on the ques- 
tion of fencing in the meantime. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
_ The Engineering Trades.—During the week the dispute 
in the engineering trades has spread and more firms in 
Sheffield and other parts of Yorkshire have discharged 
their men. At some works the principals have succeeded 
by the employment of non-unionists, labourers, and 
others in keeping the machinery going during the day, 





but every effort 1s being made <d the union men to inter- 
fere with the arrangement. The moulders are growing 
very uneasy as to the immediate future with them. The | 


work in hand will soon approach completion 

will be thrown idle. They are unable “ events teed 
to go on and wait for the employers to take action against 
them, or tender their notices at once. It will not bea 
serious matter with the majority of employers here 
which course they take, as much of the work is not 
wanted until the engineers resume. 


The Sheffield Electric Light Company.—The sto 
work by the engineers has placed the Sheffield - aid 
Light and Power Company in a somewhat awkward posi- 
tion. The directors throughout the year have been join- 
ing up consumers, and in anticipation of this increasing 
demand, they, early in the year, placed orders for the 
delivery of 2000 horse-power of engines and dynamos with 
a view of meeting it. The contractors undertook that by 
the end of this month the delivery should be made 
Since then the dispute has cropped up, and disjointed 
parts of the machines are lying about in various work- 
shops, and when they will be completed cannot even be 
—. _The demand upon the company for electric 
ight has increased by 100 per cent. since this time last 
year, and the directors now refuse further orders from 
consumers this year, so that the general supply may not 
be jeopardised. It 1s stated that the company are making 
arrangements for the introduction next year of American 
and Continental engines and dynamos, so that a future 
supply of electric current may be assured. 


Presentation to Major and Mrs. Stoddart.—The Board. 
room at the Parkgate Iron and Steel Works was the 
scene of a very pleasant gathering on Monday night. The 
officials and foremen of the works met to present to the 
managing director, Major Stoddart, and Mrs. Stoddart 
a handsome solid silver salver weighing 107 oz. in cov- 
memoration of their silver wedding. 


_ Vickers, Sons, and Company.—This company have 
issued a circular to their shareholders giving particulars 
of the acquisition by them of the Sesion endenbehs 
Guns and Ammunition Company, which takes effect 
from September 30, 1896. ickers and Co. agree to 
issue to the Maxim Company 700,000 fully paid 5 per 
cent. preference shares of 1/. each, ranking next after 
the preferred 5 per cent. stock of Vickers and Co., and 
233,334 fully paid ordinary shares of 1/. each, ranking 
with the existing ordinary shares of the company. The 
dividends on the shares to be issued will begin to accrue 
from December 31, 1897, only, but Vickers and Co. un- 
dertake to pay interest at 5 per cent. per annum on the 
share capital of the Maxim Company from September 30, 
1896, to December 31, 1897, in lieu of the profits earned 
by the Maxim Company since the former date. In addi- 
tion, Vickers and Co. will provide 420,000/. to pay off the 
existing debenture stock of the Maxim Company, and 
will also discharge the liabilities of the Maxim Company 
as on September 30, 1896, which remained unpaid. The 
name of the rag 8A is to be changed to “ Vickers, 
Sons, and Maxim, Limited.” At meetings which will be 
called the shareholders will be asked to sanction the in- 
creasing of the capital of the company by the issue of 
750,000 5 per cent. preference shares of 1/. each, and 
250,000 ordinary shares of 1/. each, out of which the pay- 
ments to the Maxim Company will be taken. 


The Strike in the Edge-Tool Trade.—The dispute in the 
Sheffield edge-tool trade, which has been dragging on for 
several months, has come to an abrupt and unexpected 
termination. ‘The increased scale of remuneration which 
the men submitted was agreed to by the employers in 
regard to nearly two-thirds of the men, leaving about 100 
disaffected. The difference between what they asked and 
what the employers offered was only 5 per cent., but they 
were determined to have all they asked, although the 
masters assured them that the work would not bear any 
more expense. As the men were being supported by 
those who were at work, the employers met al resolved 
that unless the forgers on strike returned to work by the 
22nd inst., the whole of the hand forgers should receive a 
month’s notice. The men held a meeting on the same 
evening that they received the notice from the masters, 
and agreed to return to work at once. The employers 
are proceeding with their intention of putting down 
labour-saving machinery. 


Sheepbridge Coal and Iron Company, Limited.—The 
directors of this company state that the net profit for the 
year is 32,3957. 10s. 6d., which, with a balance brought 
forward, makes a total of 33,776/. 12s. 6d. The directors 
recommend that 10,0002. taken from the reserve fund last 
year should be replaced ; that a dividend on the ordinary 
shares at the rate of 24 per cent. should be paid, and that 
1707/. 15s. should be carried forward. 


Iron and Steel.—The state of things in the iron trade 
has undergone little change during the week. For all 
kinds there is still a steady demand, and prices remain 
firm. Local makers report that they are well off for work 
for some time. A much less cheerful tone prevails in the 
steel trade as compared with even a month ago. Some 
firms who either manufacture a special class of steel, or 
who have command of good markets, are still receiving 
orders; but that is not the general experience. Books 
are being cleared, and makers are looking forward with 
some apprehension to the near future. There is less 
doing in cycle steel and in cycle accessories generally. 
The results of having wahiel ” the trade are now being 
felt, and if the efforts that are going on to maintain 
prices are unsuccessful, there will, it is feared, be a 
serious collapse. In the heavy tool trades business 18 
still fairly brisk, the orders in hand being largely on 
foreign account. Makers of knives for food-preparing 
machinery, paper and wood-cutting, and similar purposes 
are well pl. for work, some firms having enough on 
hand to keep them fully going for some months. Many 
of the lighter trades are quiet. For sterling silver goods 
and the best kinds of electro-plate, and of cutlery, there 1s 
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a good season demand, but for the common wares it is 
quiet. So while the largest and best known firms are run- 
ning overtime others are not able to keep their people 
fully employed. 

The Coal Trade.—There is a continued improvement in 
the sales of house coal, and at a meeting to-day it was 
decided to raise prices 6d. to 1s. per ton, according to 
quality. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown more activity; 
the demand for the best and second-class descriptions has 
been satisfactory, although the inquiry for dry coal has 
left something to be desired. The best steam coal has 
made 10s. 6d. to 11s. per ton, while secondary qualities 
have brought 9s. 6d. to 10s. 3d. per ton. A steady busi- 
ness has been passing in house coal, the demand on inland 
account showing an increase ; No. 3 Rhondda large has 
made 10s. 9d. to 11s. per ton. Coke makers are not fully 
supplied with orders; they are beginning to suffer from 
the prolonged dispute in the engineering trade. The best 
washed foundry qualities have made 19s. to 20s. per ton, 
while furnace ditto have brought 15s. to 17s. per ton. 
Tron ore has ruled firm; the best rubio has made 13s. 9d. 

r ton. The manufactured iron and steel trades have 
shown a want of activity, and production has been reduced. 
Heavy section steel rails have made 4/. 7s. 6d. to 4/. 10s. 
per ton, and light section ditto, 5/. 7s. 6d. to 5. 10s. 
per ton. 

Welsh Coal.—The South Wales Primrose Coal Com- 
pady, Limited, in a sinking in Cwmnantllwyd shaft re- 
cently passed through a seam of coal below that of the 
Graigola ; and with a view of proving it on the outcrop, 
Captain Hedley, the chairman and managing director, 
caused operations to be carried on at Wainycoed Wood, 
where at a depth of about 30 yards it has proved to be a 
seam of good steam coal 2 ft. 7 in. in thickness. 


A Cable-Laying Ship at Barry.—The French cable 
steamer, Silvertown, with 3000 miles of cable on board, 
sailed from Barry Dock on Wednesday evening. She is 
one of the largest ships which has ever visited Barry, 
having a beam of 55 ft. The Silvertown is manned by an 
English crew, and she is engaged in laying a cable 
beneath the Atlantic from Brest to Cape Cod. 


Newport Docks.--Not only is the Alexandra Dock Com- 
pany contemplating the construction of a graving dock, 
700ft. long and 80 ft. wide, but it is also aiming at the 
development of the east side of the new South Dock for an 
import trade, the land lying between the dock and the 
river being intended to utilised for warehouses. 
Another timber float of 10 acres to the south of the South 
Dock is also under consideration. 


French Engineers at Barry.—Barry dock was visited 
on Tuesday by a party of French engineers. The party 
comprised M. Robagilia, M. Bouchier, and M. Martin, 
Inspector-General of Public Works to the French Govern- 
ment, and M. Charon, Engineer-in-Chief of Public Works. 
The visitors were attended by M. Sire, London agent of 
the Northern of France Railway, and Mr. : 
Thomas, Cardiff agent of the Compagnie Générale 
Transatlantique. he object of the visitors was 
to inspect the dock works, and the caisson gate 
which is being erected across the junction between 
Dock No. 1 and Dock No. 2. The party was conducted 
over the works by Mr. R. Evans, general manager of the 
Barry Railway, and the company’s engineers. The 
visitors were afterwards entertained at luncheon on the 
invitation of the Barry Company. 


Cardiff Corporation Water Works.—At a meeting of 
the Water Works Committee of the Cardiff County 
Council on Friday, it was decided that No. 1 new re- 
servoir at Taff Vawr should be formally opened Sep- 
tember 30. The chairman of the committee (Alderman 
D. Jones) was invited to perform the ceremony. 


The ‘‘Speedwell.”—The Speedwell, torpedo-gunboat, 
returned to her moorings in the Hamoaze on Condi after 
a satisfactory trial of her machinery in the Channel. The 
mean results for a three hours’ run were: Steam, 129 Ib. ; 
vacuum, starboard, 27.2, port, 26.7; revolutions, star- 
board, 227, port, 226; indicated horse-power, starboard, 
1188, port, 1336 ; total, 2474; air pressure, 16 in. ; speed, 
16.8 knots. This speed was regarded as exceptionally 
good, as it is a quarter of a knot more than was ever 
before obtained with the same engine power. The 
Speedwell is one of the Sharpshooter class, and was 
built at Devonport in 1889. er sister vessels—the 
Sharpshooter, the Spanker, and the Seagull—have been 
recently re-boilered at a cost of about 40,0002. each ; and 
asimilar expense is about to be incurred in re-boilering 
the Salamander, the Sheldrake, and the Skipjack. The 
Speedwell’s trial was with natural draught, but with 
forced draught she can attain an indicated horse-power 
2 3500, sufficient to give her a speed of 19 knots per 
nour, 


Newport Corporation Water Works.—A difficulty has 
arisen in connection with what is known as the Went- 
wood scheme, a trench 90 ft. deep having been filled 
With concrete, which has been pronounced defective. 
Mr. Baldwin Latham, who was consulted, recommended 
that the concrete should be taken out to the width of 
1 yard and to the depth of the bottom of the trench. 
~ work is estimated to involve an outlay of 20,0007. 

undertaking of the Newport Water Works Company 


—” over in June, 1888, by the Newport Town 











. ASTRONOMY AT THE Capr.— Several residents in the 
cighbourhood of Capetown are importing powerful tele- 
Scopes and erecting observatories, 


MISCELLANEA. 


Messrs. W. AnD A. K. JOHNSTON, the well-known map 
makers, of 7, Hanover-street, Edinburgh, have sent us a 
copy of their war map of the North-West Indian Frontier, 
which shows the site of the present operations there. 


The steel pontoon belonging to Smith’s Dock Company, 
Limited, North Shields, which has been at work over five 
years, was lifted the other day on their new pontoon 
dock for examination, which showed that the patent 
‘*Bitumastic ” enamel — by Messrs. Wailes, Dove, 
and Co., of Newcastle, which was applied to the internal 
surfaces six years ago, was perfectly intact. 


The directors of Messrs. Armstrong, Whitworth, and 
Co. have decided, in view of the passing of the Compensa- 
tion for Accidents Bill, that it is inexpedient to continue 
their present accidents fund, which has been in operation 
at Elswick for some years. The fund will accordingly be 
terminated on July 1, 1898, the date when the new Act 
comes into force. 


The principle of “moral and intellectual damage’ 
seems as if it were to be acclimatised in this country, as 
speaking at Richmond on Tuesday last, Mr. Barnes, the 
secretary to the Amalgamated Society of Engineers, 
asserted that the first condition to be laid before a con- 
ference must be an indemnity to the men in the provinces 
for the loss and “indignity ” they have been put to. 


A set of 12 wall diagrams, illustrating the principles of 
mining, drawn up by Mr. F. oward, M.A., a. 
and Mr. KE. W. Small, M.A., B.Sc., F.G.S., have been 
issued by Messrs. Chapman and Hall, Limited, of 11, 
Henrietta-street. ‘The first sheet is a map of the United 
Kingdom, showing the distribution of the various coal and 
ore deposits, whilst other sheets show the tools used in 
bore-hole and shaft-sinking methods of timbering, pump- 
ing plant, &c. : 


A French inventor has made use of a rubber tube as a 
core on which to mould pi of cement and sand. To 
make a continuous conduit in the ground, a trench is dug, 
and at the bottom of this a layer of cement mortar. 
On this rests the rubber tube, which is surrounded by 
canvas and inflated. The remainder of the trench is 
then filled with cement mortar, and as soon as this is set 
the rubber core can be deflated and removed for use else- 
where. It is stated that 6-in. pipes have been made on 
this plan out of hydraulic lime and sand, at a cost of 
about 11d. per yard. 


The United States naval officials are about to undertake 
a series of experiments to ascertain whether petroleum 
fuel, which would occupy less space than coal, can be 
satisfactorily adapted i use in the torpedo - boats. 
Lieutenant Nathan Sargent has been ordered to proceed 
to the Pennsylvanian oil-fields to select different grades 
of oil suitable for steam-raising purposes, and one of the 
torpedo-boats now building at the ‘Heiesicll yards will 
be used for conducting a series of experiments with oil- 
burning apparatus. hese experiments will be carried 
out at the Newport torpedo station. 


A special course of instruction in electro-chemistry will 
be given during the coming session of the City and Guilds 
Central Technical] College. The course will include prac- 
tical instruction in electro-deposition, the use of the 
electric furnace, dynamos, transformers, and accumu- 
lators. A great part of the time of the students attend- 
ing this course will be devoted to electro-chemical research 
and the study of electro-chemical action. Candidates for 
admission will be — to submit evidence of having a 

eneral knowledge of physics and chemistry and of having 
n specially trained in one of these subjects. 


During the past week some rEg experiments 
with cordite have been made at Lydd, the effects of 
which have been watched from a captive balloon, They 
form part of a series of experiments in military ballooning 
which are to be continued this week. In order to test 
the effect of concussion on cordite a large number of 
cases were placed in a building. One of the cases was 
fired by electricity. A violent explosion resulted, the 
effects being felt for some miles round, but, with the 
exception of the case fired, the rest, it is stated, were 
not affected. The building was shattered. 


The fairest method of charging for electric light has 
long been a question of controversy. A fixed charge 
per unit for all quantities, large or small, continuous or 
intermittent, is far from meeting the case, as the cost of 
the station and distributing plant is dependent on the 
maximum rather than the average demand. With a view 
to meeting this difficulty, the Wright demand meter has 
been introduced, and is described in the last of the data 
sheets issued by the Electrical Engineer (New York). In 
principle this instrument consists of a special form of 
maximum thermometer which registers the greatest rise 
of temperature cau by the passage of the supply 
current through a suitable resistance —s the month, 
and thus serves to determine its strength. The price can 
then be fixed on the basis of the ratio between this and 
the mean demand during that time. As the instrument 
is sluggish in action, requiring 15 minutes to respond to 
changes in the value of the current, it is not affected by 
temporary short circuits or overloads. 


A table taken from the annual reports of the Railroad 
Commissioners of New York and Massachusetts for 
nearly all the street railway properties, shows the cost of 
the clostiie power required to run a car one mile under 
average conditions of load, &c. The table gives the 
number of cars owned, the car mileage per year, and the 
cost of the electric power per mile and per passenger. Of 
the 19 companies operating less than 250,000 car-miles, 
four are obtaining power at a cost of less than 2 cents per 
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car, six between 2 and 3 cents, five between 3 and 4 


cents, one between 4 and 5 cents, and three at more than 
5 cents. Of the five companies operating over 5,000,000 
car-miles per year, one obtains the power at less than 
1 cent per car-mile, three between 1 and 2 cents, and one 
between 2 and 3 cents. Other similar figures are also 
given between these limits. The Brooklyn Heights Com- 
— have the cheapest power, 0.86 per car-mile, followed 

y the Binghamton with 0.94. The cost of power for 
Massachusetts roads includes repairs and depreciation of 
the ane plant, which is not the case of the New York 
roads, 


Professor R. C. Carpenter, of the Cornell University, 
has been conducting an elaborate set of experiments on 
bicycle friction which have led him to the conclusion 
that no form of gearing can possibly equal the 
best chain for efficiency and durability. With such the 
frictional loss has been found to be between 4 and # per 
cent. of the total power transmitted, this result being 
obtained with a chain which had previously been ridden 
more than 2000 miles with a rider weighing about 14 stone. 
With some other chains less well constructed, a greater 
loss has been found, the friction lying generally between 
2 and 5 per cent. ; the maximum shown even by an old 
chain which did not fit its sprocket properly was under 
10 per cent. No bevel gears yet constructed give as g 
results as these, and Professor Carpenter concludes that 
with even the best bevel-geared bicycles the loss must be 
four times as much as with an ordinary chain, and six 
times as much as with the best chain. Moreover, as has 
been ee pointed out, gear wheels to work well 
must be in very accurate adjustment with each other, 
whilst with a chain no such careful fitting is required. 


From the general report to the Board of Trade upon the 
accidents that have occurred on the railways of the United 
Kingdom during 1896 it appears that there were 93 pas- 
sengers killed and 1586 injured, including those who had 
suffered from their own want of caution or misconduct. 
Similarly, 447 railway servants or contractors were killed 
and 3986 injured. ‘‘Other persons” killed, 468, and 297 
injured. Total killed, 1006; injured, 5877. In addition 
to the above, the companies have returned 85 persons 
killed and 11,002 injured from accidents that occurred on 
their premises, but which were not connected with the 
movement of railway ;vehicles. Thus the total number 
of personal accidents reported to the Board of Trade 
by the railway companies during the 12 months 
amounts to 1093 persons killed and 16,879 injured. 
The total number of passenger journeys, exclusive of 
journeys by season-ticket holders, was 980,339,677 for 
the year, or 50,568,768 more than in the previous year. 
Calculated on these figures, the proportions of passengers 
killed and injured during the year 1896 were 1 in 10,541,287 
killed and 1 in 618,121 injured. In 1895 the proportions 
were 1 in 11,202,059 killed and 1 in 838,387 injured. 
During the year only five persons were killed and 388 
injured from causes beyond their own control, the killed 
being the same asin 1895 and the injured 11 more in the 
last-named year. In 1894 the figures were 16 killed and 
347 injured. Of six train accidents due to obstructions 
or defects in connection with the permanent way, one was 
due to the defective condition of the permanent way ; 
two were due to the premature withdrawal of regulations 
for slackening speed, &c., after the completion of relay- 
ing operations ; one was due to expansion and distortion 
of the line produced by excessive heat ; one was due to 
excessive speed over a a of the line suitable only for 
a very low rate of speed ; and one to the want of proper 
regulations for taking traction engines over level cross- 
ings. Nine accidents, causing injury to 48 passengers 
and two railway servants, were due to trains entering 
stations at too great a speed. Collisions at junctions were 
responsible tor injury to 80 passengers and 13 servants. 
Twenty-two collisions within fixed signals resulted in the 
death of two passengers and injury to 102 passengers and 
32 servants. 
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Pic 1n GermMany.—The production of pig in the Zoll- 
verein in July amounted to 569,758 tons, as compared 
with 539,776 tons in July, 1896. The aggregate output 
in the first seven months of this year was 3,911,573 tons, 
as compared with 3,635,581 tons in the corresponding 
period of 1896. 


Tue BAKERS’ AND CONFECTIONERS’ EXHIBITION.—The 
Bakers’ and Confectioners’ Exhibition, which has been 
open at the Agricultural Hall during the past few days, 
bears eloquent testimony that this—certainly one of the 
oldest of the arts—has been found capable of substantial im- 
provement by the ubiquitous engineer. Fastidious persons 
will probably find less to interest them in the recent im- 
proved form of oven now in use, than in the machines by 
which flour, &c., ismixed, or dough kneaded, without being 
touched by the hands, or rather feet of the baker. 
completely fitted modern bakery forms one of the most 
attractive of the exhibits. Another interesting plant was 
the complete chocolate factory shown by Messrs. Bramizk 
and Co., of 22, Redcross-street, W.C. Another interest- 
ing plant was that exhibited by the American Box Ma- 
chine Company, of 11 and 13, Whitecross-street, London, 
E.C., who show several of the tools they supply for the 
manufacture of cardboard boxes of all sizes and shapes. 
The prime-mover department of engineering was in the 
nature of things but little represen in the show, 
though a few small steam engines were exhibited by Mr. 
E. S. Hindley, of 11, Queen Victoria-street, and a gas 
engine by Messrs. Blackstone and Co., Limited, of the 
Rutland Engineering Works, Stamford. This engine 
works on the Otto cycle, and has a self-acting inlet valve. 
The governing is effected by a new modification of the 
hit-and-miss arrangement controlled by a conical governer. 
By substituting a vaporiser for the gas-inlet valve box, the 








engine can be converted into an oil engine. 
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THE DISPUTE IN THE ENGINEERING 
TRADE. 

THE dispute in the engineering trade spreads its 
baneful influence over the foundation industry of 
the kingdom, and no definite hope of settlement 
is in sight. The Amalgamated Society of Engi- 
neers, through its friends and representatives, say 
that the quarrel must be settled in their favour 
shortly, but from the first week of the strike we 
have heard the same tale repeated, and have learnt 
In the 
meantime there is one hopeful feature about the 
present dispute ; magistrates have shown praise- 
worthy courage in punishing picket violence. It 
is a virtue that has not always been displayed in 
the past. Before the commencement of the strike* 
it was pointed out in these columns that picketting 
would probably be the ruling factor in deciding 
the issue, and we further stated that ‘‘ magistrates 
do not often take sufficiently stringent measures to 
uphold the majesty of the law.” Both our asser- 
tions were amply justified by previous experience, 
but happily magistrates have taken a juster 
view of their responsibilities and passed sentences of 
imprisonment in place of fines. The latter obviously 
afforded no means of punishment to wrongdoers. 
The fines were certainly not paid by the delinquents 
themselves. The money was always readily forth- 
coming, and the bullies left the dock as heroes 
among their class, only the more ready to go 
through the same programme of violence if called 
upon by their leaders. With a spell of hard labour, 
however, the amusement of knocking down and 
jumping on a non-striker assumes quite another 
complexion. The obliging persons who paid the 
fines could not take on their shoulders the ‘‘14 days’ 
hard,” although, if they could, it would be about 
the last thing they would propose to do. The de- 
cisions of the magistrates have, therefore, called 
forth a howl of indignation, which is with the 
bullying class one of the usual methods of attack 
upon those who essay to do their duty. 

At the recent Trades Union Congress the ques- 
tion of the law of conspiracy was brought forward, 
and a resolution was moved, which stated that 
‘many recent decisions in law courts affecting 
trade unions have shown considerable bias on the 
part of some of our judges and juries, and in con- 
sequence a general opinion prevails amongst 
workers that it is next to impossible, under the 
present state and administration of the law, for 
members of trade unions to obtain even-handed 
justice.” This opinion, as put forth, is a gross libel 
on the judges and juries of the land, and from it one 
may form a pretty conclusive opinion as to what 
course the legislature would take which the labour 
leaders desire. Mr. J. H. Wilson, M.P., who 
moved the resolution, amplified the statements in a 
somewhat remarkable speech. Mr. Wilson is not, 
in his most moderate mood, the sort of person from 
whom we should expect a calm judicial view of any 
question affecting the interests he champions, and 
his speech is instructive as showing the way in 


385 | which his mind works. We have not space to follow 


his remarks at length, even were it profitable to do 
so, but there is one point which we will dwell upon, 
as it bears on a confusion of mind in regard to the 
proper ends of justice which Mr. Wilson shares with 
many other persons. ‘‘ Wife-beaters,” it was said, 
‘‘may assault their wives in the most violent 
manner, and, in fact, almost permanently injure 
them, and yet the magistrates would fine them 14s. 
and costs, or fourteen days’ imprisonment. But in 
recent cases of intimidation, where there had been 
no violence whatever to the blacklegs—the man 
might simply have used violent language, which 
did not, as a rule, hurt a blackleg—the magistrates 
had regarded the offences as serious crimes. He 
(Mr. Wilson) would like to know. why the magis- 
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trates should be so severe in the penalties which 
they im in such cases.” 

We think we can give Mr. Wilson a very satis- 
factory answer to the question he asks. Justice 
does not punish criminals for the gratification of 
revenge, but as a deterrent from the repetition of 
crime, either by the present criminal or other per- 
sons likely to follow the example. The more 
serious the effect of the crime, the more severe, in 
the interests of the community, should be the 
punishment. Now, though from the point of view of 
poetical justice the cat would be a fitting reward 
for wife-beating, it is doubted by some—person- 
ally we do not agree with them—whether flogging 
would have a deterrent effect on wife-beaters ; 
because wife-beating is a crime generally com- 
mitted in the heat of passion when the criminal 
does not stop to count the cost. It is on this basis 
of reasoning that the flogging of garrotters is justi- 
fied, although wife-beating is more leniently 
treated, because the garrotter plans his crime 
deliberately, and the punishment is duly considered. 
But even if wife-beaters are too lightly punished, 
as undoubtedly they too often are (Mr. Wilson’s 
statement is, of course, grossly exaggerated), that 
is no reason why picket bullies should be allowed 
by violence to stop men from following their lawful 
occupations. To do such a thing is one of the 
greatest offences against the community, as, were 
it unchecked, it would establish a tyranny of the 
most odious kind. - Such a tyranny has already 
pretty well constituted itself under the egis of trade 
unions of the baser sort in their most violent moods. 
It is absurd to say that the pickets only use 
moral force or persuasive methods. Let any one 
stand outside a picketted works where free labourers 
are being put on in the place of unionist workmen out 
on strike—supposing, of course, the picket to be in 
the majority—and judge how far moral force is 
trusted to. Of course, the Union authorities depre- 
cate in their public speeches any recourse to 
forcible methods, but when one finds unionist 
pickets following the body of free workmen until it 
is broken up into units by the diverging directions 
of the men’s houses, and then half-a-dozen attacking 
one or two men—for your picket-bully is generally 
very careful of his own skin—one finds it difficult 
to allow full value to the Union authorities’ dis- 
claimers. 

Naturally, it requires only a few cases of violence 
to intimidate a large body of men, supposing the 
magistrates cannot be depended upon to do their 
duty. It has been amply proved by experience 
that fines are powerless to stop picket violence, 
and, therefore, magistrates would be failing in their 
first duty to protect the liberty of the subject did 
they not pass sentences of imprisonment without 
the option of a fine. 

Mr. Wilson threw a good deal of very foul mud 
at judges, juries, justices of the peace, and magis- 
trates, but there is one disadvantage to mud throw- 
ing, which is apt to be forgotten ; some of it must 
necessarily stick to the thrower, but it may miss 
the object thrown at. That real punishment is 
needful to check the picket-bully is very apparent. 
Facts speak for themselves. A few days ago we 
were down at Poplar and were taken on rd 
the Southampton, a cross-Channel steamer which 
Messrs. Yarrow and Co. have fitted up in order that 
the men they have engaged to do their work may not 
be molested by pickets. In this case violence on the 
part of unionists would be more disgraceful, because 
in Mr. Yarrow working men have always found one 
of their truest and most faithful friends. It has been 
a fault in the past that many employers have thought 
too little—often nothing at all—about the welfare 
of their workmen, and such employers deserve no 
sympathy when labour troubles compass them 
about. Such masters, we are happy to think, 
form a small minority, and certainly among their 
opposites the firm referred to stands prominently 
forth. Now it is very “certain that Messrs. 
Yarrow and Co. would not have gone to the great 
expense of purchasing and fitting up this vessel in 
order to protect their men from the pickets, unless 
there had been good cause for the step. Mr. 
Yarrow has shown a reticence on this subject, 
but he cannot hide’ facts which speak for them- 
selves. It is a curious thing, too, that Messrs. 


Yarrow’s close neighbour, the Thames Iron Works, 
had almost a similar experience some years ago, and 
it is strange how very closely history has repeated 
itself. Mr. Arnold Hills is the chairman of this 
company,- and ‘certainly -holds the commanding 
position in it. 


He is, as our readers well know, 
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one who devotes his life to improving the condition 
of the working classes. However much we may 
differ from many of his views, and the methods 
by which he seeks to attain his ends, there can be 
no two opinions as to the benevolence of his inten- 
tions. Now in spite of this there was some years 
ago a strike in his yard, and in order to keep the 
workmen imported to take the place of the strikers, 
and to protect them from the pickets, a large ocean- 
going vessel was fitted up as a workman’s hotel, so 
that the hands need not go outside the yard. 

We have dealt at some length on this question of 
picket violence because, as we have said, it is the 
key to the position in most strikes. There would 
be enough free labour in the country to keep works 
going were the free labourers not in fear of 
the pickets. It is true that a large part of the 
best mechanics are enrolled in the Amalgamated 
Society of Engineers, and the executive of this 
body has enormous power in virtue of its control 
over benefit funds; men have no option but to 
knock off work when a strike is declared or to lose 
the savings of a lifetime. This is a most powerful 
weapon against the employers, and perhaps it is 
one they are not deserving of very much pity in 
having brought against them. If masters had pro- 
perly appreciated the responsibilities of their posi- 
tion in the past, they would have inaugurated a 
benefit society which would have been free from 
political bias, and the fighting trade unionist would 
have been shorn of his offensive qualities. 

One of the most favourite accusations brought 
against the masters by the unionistsis thatthey ‘‘ want 
to smash the Union ;” and such a charge is generally 
repudiated with considerable warmth by those 
against whom it is levelled. We think there is a 
good deal of unnecessary hypocrisy in this attitude 
of **Capital.” Capitalists are absolutely justified in 
trying to smash trade unions as they exist. To 
break up a society which had for its sole object the 
helping of men in old age, sickness, or distress 
would be an inhuman thing which none but 
a monster of cruelty would contemplate doing. But 
these benevolent objects do not justify other ends 
of a questionable nature, any more than because 
a man is a good father it is a reason why we should 
submit to him kicking us down-stairs. Now the 
Union officials are trying to kick the owners of 
works, not only downstairs, but out of doors alto- 
gether. . They want to substitute their authority for 
that of the employers. As a well-known employer 
said to a deputation of Union workmen, who wished 
to establish the principle of nominating their own 
foremen: ‘* You want to say who is and who is not 
to look after the work; soon you will say who is to 
stand in my place ;” to which the deputation made 
no answer. Mr. Barnes, the secretary of the Amal- 
gamated Society of Engineers, has quite lately dis- 
claimed any wish to interfere with the management 
in regard to machines, but we fear his moderate 
statements hardly square with the general practice 
of the members of the Society. 

Bearing on this point it is interesting to read, in 
the last issue of the Labour Gazette, a list of the 
disputes for last month in the engineering and ship- 
building trades, which, excluding the great engi- 
neering dispute, amounted to 13 in all. The first- 
mentioned is a dispute with the shipwrights at 
Walker-on-Tyne, which affected 542 men, and was 
caused by a question of demarcation of work with 
another trade. That is to say, one union sought to 
dictate who should do certain work. The next 
took place in West Hartlepool, and was brought on 
because an apprentice fitter was put on a drilling 
machine. Thirdly, some ironfounders of Leeds 
struck because a non-society man was employed ; 
next fitters, turners, moulders, &c., in Castleton 
struck because the employers objected to employ 
certain union men. The next three strikes referred 
to were for increased wages or shorter hours ; then 
the engineers of Carnarvor struck for the abolition 
of piecework; a strike in Dundee was directed 
against a proposed rearrang>ment of working hours, 
and another in the same town was brought in because 
rivetters from Glasgow, who had been brought on 
to meet pressure of work, were paid at a higher 
rate. The ironmoulders of Dalkeith objected to 
giving notice to cease work, and finally the ship- 
wrights of Govan and apprentice engineers of John- 
stone asked for higher wages. It will be seen, 
therefore, that the majority of the disputes were 
brought on, not for the purpose of obtaining higher 
wages, but in order that the men’s representatives 
might have the command of the internal manage- 
ment of the works, 











Under these circumstances it is not by any means 
a misfortune to the country that these questions 
should be brought to an issue by a decisive battle. 

It has been plain to thoughtful persons in a 
position to judge, for a long time past, that this 
country cannot eompete with foreign nations in 
many branches of manufacturing industry if the 
conditions which govern labour are to remain un- 
altered. In theengineering industry thetradesunion 
laws render economic production impossible. Their 
opposition to piecework, their insistanceon auniform 
rate of wages, their restriction of the number of 
machines a man may look after, and their hamper- 
ing regulations in regard to demarcation of work, 
alone are sufficient to put British producers ata dis- 
advantage, which must bar them from the markets of 
the world. It has, in fact, come to this: trade 
unionism as now practised in the British engineering 
trade has to go, or else the British engineering in- 
dustry has togo. One or the other must be smashed. 
Which the country can best spare is not a question 
open to any discussion, and it is not only to the 
interest but the duty of employers to ‘‘ smash 
the Union,” as far as its baneful influences are 
concerned. It is an unpleasant task, as all 
warfare must be ; but when an enemy has pene- 
trated one’s borders, and is engaged in destroying 
one’s very means of subsistance, it is only sheer 
cowardice or a slothful love of ease that prevents 
retaliation. Surely the engineering contractors 
—the class that has done more than any other to 
build up the prosperity of the country—are not 
becdming decadent. 

We trust the employers will hold together, and 
that the outcome of the present dispute may be the 
placing of the engineering trade of the country on 
a sounder basis for the advancement of all classes, 
both employers, employed, and also of those who 
consume the fruits of their industry. 








THE DANGERS OF COAL CARGOES. 

A Royat Commission appointed in New South 
Wales to inquire into the cause of the dangers to 
which vessels carrying coal are said to be peculiarly 
liable, has just made its report, and although the 
subject of the spontaneous combustion of coal has 
now been pretty well exhausted, there are one or 
two other phases dealt with, and the remedies sug- 
gested are always worth consideration, especially 
when put forward by two such authorities as 
Professor Richard Threlfall and Mr. Edward 
Fisher Pittman, F.G.8. Although the matter was 
exhaustively gone into by the English Com- 
mission of 1876, and with their recommendations 
the New South Wales report does not seem to 
differ materially, a new inquiry is justified if it 
eventuates in preventative action. In investigating 
the cases of firing of cargoes, the Commission 
confined itself to the trade done by sailing ships 
crossing to the west coast of South America, which 
is very extensive ; and between 1888 and 1897 it 
was found that there were only 13 cases out of 
2149 shipments where the cargo was known to have 
become heated or to have taken fire. This is equal 
to 1.4 per cent., while in 490 cases investigated by 
the English Commission, 3} per cent. of casualties 
were recorded. But in 1895 and 1896 the number 
of cases of firing with New South Wales coal was 
greater ; in 1895, out of 294 ships, six were affected 
by heat, and in the first nine months of 1896 four 
out of 200 fired. 

The members of the Commission entered upon 
their duties most thoroughly, and offer in their re- 
port a general explanation of the theory of spon- 
taneous heating. Even at the risk of repeating 
much that is known to the expert, it is worth 
following Professor Threlfall and Mr. Pittman. 
They agree with other experts that there is safety 
either in complete isolation from air, or in a free 
circulation to carry away any heat generated. Thus 
a well-regulated current of air is desirable ; but 
even then the size of the coal has an influence, as 
when the coal is in large pieces it only absorbs 
oxygen slowly, while if the coal is in fine powder 
the air may not penetrate the mass with sufficient 
freedom. Fayol, a French investigator, also 
takes this view, preferring heaps of small coal 
mixed with dust, which gives the best result. 
Again, as to the depth of the coai, some interest- 
ing data was got from the engineer of the Austra- 
lian Gas Light Company, who found that in one 
store, where the depth was 14 ft., there was no 
tendency to fire ; but in another store, with 20 ft. 
depth, great care had to be taken, This agrees 





with Fayol, who put the safest depth at from 6 ft, 
to 7 ft. The Commissioners disagree with the 
theory that the oxidation of pyrites may be the 
initial cause of spontaneous heating ; although, by 
breaking up the coal when wet, it increases the 
surface and therefore the tendency to fire. But 
Newcastle coal has only 0.5 per cent. of sulphur, 
and the cargoes which fired were not unusually wet, 

This point as to whether the degree of moisture 
has any effect seems also a thorny one. The point 
was investigated by the Commissioners, but un- 
fortunately not conclusively. Two witnesses stated 
that the temperature of the coal in a hopper in- 
creased within a few days after a shower of rain, 
The Commissioners visited the hopper, had the coal 
dug up, but while at some parts the coal was heated, 
at others it was normal. At no time was the depth 
sufficient to justify conclusions being formed from 
tke readings of thermometer tubes, but they 
promise to take the first opportunity for investigat- 
ing this question. They agree with other experts 
that moisture has little to do with the firing. The 
contrary view entertained by some may, in their 
view, be due to distillation and condensation of 
steam. The initial temperature of the coal at load- 
ing, they felt, had more to do with the matter. Hot 
weather or the proximity of coal, say to the donkey 
boiler compartment, are great sources of danger, 
and three large ships loaded during the hot weather 
of January, 1896, were the victims of spontaneous 
combustion. There is evidently a critical tem- 
perature, and slight variations in the conditions 
affecting this temperature may make the otherwise 
inexplicable difference between two ships loaded 
under similar conditions yet with opposite fates. 

These general premises are supported by an 
examination of some of the known cases of spon- 
taneous heating. The method of mining and load- 
ing, by tipping railway wagons over the hatchway, 
tends to break up the coal badly, and there are 
more cases of cargoes loaded in hot weather subse- 
quently firing ; while the great depth of hold—24 ft. 
to 25 ft. is the average now—also points to danger. 
It is scarcely necessary to prove the development 
in shipping practice in this latter respect. Nearly 
three-fourths of the shipments from Newcastle— 
the report refers of course to Newcastle, New South 
Wales—to South America go in vessels of over 2000 
tons ; and many of the ships take even 4000 tons. It 
is almost startling to find the completeness of the 
proof that increased risk is involved in bigger and 
deeper cargoes. The rate of heating per total number 
of cargoes is little more than 0.22 per cent., so long 
as the cargo is not over 2500 tons, but it rises very 
rapidly thereafter, being for 3000 to 3500-ton 
cargoes 3 per cent., and for 3500 tons and over 
44 per cent. In other words, the great majority of 
known cases of spontaneous combustion of New- 
castle loaded cargoes were in cases where over 3000 
tons was shipped. This, of course, is due to the 
increased depth of hold; the coal, too, gets more 
broken up. 

We have spoken only of known cases of sponta- 
neous combustion ; but the Commissioners enter into 
the question as to whether many ships posted missing 
may not have met this fate. Thus in an examina- 
tion of Lloyds’ returns for some years we find records 
of ‘‘missing” vessels, which are not reassuring : 
68 vessels of 49,113 tons, 83 vessels of 63,983 tons, 
82 vessels of 59,649 tons, 126 vessels of 73,507 tons. 
Thus in four years we have 359 vessels leaving port 
without tidings ever having been received. F urther 
investigation, say of the year in which 82 vessels thus 
met their fate, shows that 32 were laden with coal. 
The New South Wales Commissioners point out that 
of 22 cases of missing coal-laden ships, 17 were in 
the South American trade, and of these latter six 
cases occurred in 1895. The investigation of the 
cause of disaster, however commendable, introduces 
largely the speculative element. But judging from 
the temperature of loading, and on the voyage—five 
of them sailed over the warmer route north of the 
Equator—the Commission come to the conclusion 
that probably six out of the 17 cases were due to 
spontaneous firing. ba 

The terms of the remit to the Commission em- 
braced all sources of dangers to coal-laden ships, 
and their note regarding explosions is reassuring. 
During the period under review, when some 2149 
vessels took over four million tons, there were 
only two cases due to the accumulation of gas ; and 
they point out that with efficient surface ventila- 
tion there ought to be no danger. But it isa dan- 
gerous practice, all the same, to load certain descrip- 





tions of coal too soon after mining them. Shifting 
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cargo is a prolific source of trouble, for coal as well 
as grain ; and here, parenthetically, we might note 
that a large number of missing ships on Lloyds’ 
List have the latter cargo. The most effective 
remedy is the ‘‘shifting boards,” and we are glad 
to see that the Commissioners do not consider that 
any formation of the deck beams in a wooden ship 
isa fit substitute. Trimming can do much, and per- 
sonal supervision on the part of the captain, which 
is encouraged, is absolutely necessary, since steve- 
dores will scamp the work ; but the Commissioners 
state that it is not unusual for masters and officers 
also to neglect their duty. 

It was urged that stevedores should be licensed 
and Government supervision of trimming, provided ; 
but the Commission find themselves unable to 
recommend this, since it is the duty of the ship’s 
oflicers, and no one hinders them in its discharge. 
The ships are mostly foreign—-this term obviously 
includes British ; ‘‘they come for a certain com- 
modity ; what they do with it is their business, not 
the business of the New South Wales Government.” 
‘‘ Again, if the masters and officers of the ship, 
whose lives depend on seeing that the trimming is 
properly done, neglect to attend to it, why should it 
be supposed that a Government official, who has 
comparatively no interest in the matter, would 
attend to do it better?’ This is a remarkable atti- 
tude ; it is justified by the fear of increasing ‘‘ the 
irksomeness of the port regulations,” but it is at 
variance with the accepted theory of Government 
for the advantage of the community. We are all 
the better for Government control, even where our 
own lives are concerned, and if the British Govern- 
ment had accepted this view, our shipping progress 
would have been small ; for it is in part founded on 
immunity from disaster, which again is partly 
traceable to preventive measures enacted and en- 
forced by law. Objection is taken rather to all 
ships trading from our ports not being subjected 
to the same treatment as those flying the Union 
Jack. Indeed, on the same hypothesis, every re- 
commendation of the Commission might go by the 
board. However, we do not press the point, but 
turn rather to the recommendations for the pre- 
vention of accidents. 

The Commissioners recommend that the cranes be 
altered so as to admit of wagons being lowered 
down the hatchways of ships with the view of pre- 
venting the excessive breakage of coal which has 
hitherto taken place. The wagons used are large, 
in conformity with Mr. Eddy’s system for increas- 
ing the ratio of paying load, so that they cannot be 
lowered through the hatchways ; but larger hatches, 
they think, might be made. Here, however, the 
strength of che structure and Lloyds’ regulations 
are objections. The crane system at Newcastle is 
described as ‘‘ antiquated,” but in view of the enor- 
mous expense involved in a change, improvement 
rather than reconstruction is considered the more 
feasible. If such replacement of appliances were 
possible, the Commissioners express a preference for 
Lewis and Hunter’s system, which is in use at 
Cardiff. In this decision they have been influenced 
by a report of Sir E. Leader Williams. A feature 
is that the tips with their cranes are movable, so 
that coal may be loaded into several hatches simul- 
taneously. By means of the fixed quay berth, too, 
import cargo may be discharged from any hatch- 
way, while coal is being shipped at: other points. 

In his report, Sir Leader Williams says the 
wagons from the collieries are brought first to the 
dock-storage sidings, and then to lines of railway 
at right angles with the side of the quay ; they are 
not dependent on fixed points and turntables as is 
usually the case. The cranes are capable of lifting 
18 tons, and work on independent lines of rails of 
a gauge of 21 ft. 4 in., allowing two lines of railway 
of ordinary gauge to pass under the opening of the 
understructure of the crane. On the upper part of 
this structure the crane is fixed, and works with a 
range of from 20 ft. to 40 ft. The crane has a 
simple but effective derrick motion, which, in 
common with propelling it along the quay, hoisting, 
turning, and working the valves at the bottom of 
the carrying box, is all accomplished by hydraulic 
power—from 570 1b. to 800 1b. pressure. Hydraulic 
capstans are provided, which bring the wagons to 
the tip-ups, of which there are three to each crane. 
Hydraulic power then tips the wagon, and the coal 
18 passed with only a small average fall of 2 ft. 6 in. 
into the carrying boxes, which are of various sizes, 
the smaller being for bunkering purposes, and the 
largest (10 tons) for loading. The crane lifts the 
box when filled, and lowers it into the hold of the 











steamer until the box is close to the last coal 
deposited, when by means of the cone valve at the 
bottom of the box the coal can be deposited in any 
required position. Thisarrangement at the bottom 
of the carrying box enables the coal to be spread over 
a wider area in the steamer’s hold, expediting and 
equalising the loading, and diminishing the amount 
of trimming. Coal is thus loaded at the rate of 
300 tons per hour. The change would involve 
heavy outlay. The existing dyke at Newcastle 
would have to be faced by a concrete wall, and new 
railway siding arrangements made, the cost of the 
appliance itself, exclusive of power which already 
exists, would be 14,879. f.o.b. London, for a pair 
of cranes capable of serving a berth 300 ft. long. 
Three such sets at least would be required; but 
even then the 50,0001. would be the smaller part 
of the total cost. 'The Commissioners, therefore, do 
not feel justified in recommending this expenditure 
until the Port Commissioners bring the effect of 
lengthening the jibs of existing cranes so as to 
lower the wagons right into the hatches. 

The Commissioners further recommend that very 
large ships should not be loaded with the existing 
appliances on days during which the maximum 
shade temperature rises above 80 deg. Fahr., or 
the maximum sun temperature above 110 deg. 
Fahr., and that, as at present, surface ventilation 
only should be employed in connection with cargoes 
of coal. As to shifting of cargo, they recommend 
that no iron or steel ship should engage in the coal 
trade without shifting boards being provided. 








THE TRADE OF GERMANY. 

Waite it is highly necessary that manufacturers 
and merchants should note the developments which 
German trade is making in the countries of the Far 
Kast and in our colonies, it is at the same time de- 
sirable that they should keep themselves acquainted 
with the internal trade of Germany; as there is a 
danger that in endeavouring to extend our com- 
merce with distant countries and the colonies, we 
may seriously injure that with our Continental and 
other neighbours, which we must not forget, after 
all, from a money point of view, is still of more im- 
portance than the trade which is carried on between 
Great Britain and its colonies, and the countries of 
the Far East. Some of the consular reports from 
the Continent indicate this danger. For instance, 
that of Warsaw distinctly suggests that the de- 
velopment of our colonial trade is operating to 
divert British capital and manufacturing and trading 
enterprise from the great field presented to them 
by the Russian Empire, while other countries, not- 
ably Germany, Belgium, and France, are coming 
in to take our place. No doubt political and fiscal 
arrangements have helped to bring about this 
change, but our Consul at Warsaw is of opinion that 
it is in part the result of the ever-widening opening 
offered to British trade and enterprise in our 
colonies ‘‘where business is done in an English 
way in the English language.” On another point 
the consuls on the Continent seem to be unanimous, 
namely, that the British manufacturer has not 
equipped himself so well as his fellow in Germany 
and some other countries for the international game 
of ‘‘ pushing the trade ;” and is too apt to confine 
himself to channels and methods that do not call 
upon him to the study of other needs and condi- 
tions than those with which he is acquainted. Our 
manufacturers and merchants would find it to be 
to their advantage to study these consular reports 
as they would be certain to find much in them 
which would be of service to them in their busi- 
ness. As an illustration, meantime, we will note 
a few of the points mentioned in the last report of 
our Consul-General in Berlin. 

As the report deals with the trade of Germany 
for 1896, and thus anticipates to some extent, by a 
year, the statistics presented to Parliament, it is a 
document of more than usual interest. It does not 
profess to be complete, and, in fact, many of the 
figures it contains are avowedly based on estimates 
only, but still on the whole they may be taken as 
trustworthy ; and it must be admitted that notwith- 
standing all the grumbling and criticism which has 
taken place, they are very satisfactory. The Consul- 
General points out that the frequent remarks made 
in the British Parliament and in other assemblies 
as to the superiority of the German technical 
schools have been noticed with much satisfac- 
tion by the German press. He says, there is 
no question that, wholesome as such criticisms 
are for British industry in the future, the belief 








of the Germans in their superiority is in- 
creasing, and this has been intensified by the con- 
fession often made in public assemblies in England 
that the long uncontested superiority of British 
industry has induced a feeling of self-sufficiency, 
and one may almost say of indolence, with regard 
to efforts for the disposal of British-made goods. 
He adds that this fact has often been confirmed to 
him by buyers of British-made goods in Germany, 
with the additional remark, that English firms do not 
trouble themselves to push trade by sending out 
travellers, or by engaging agents in the various 
markets. 

The report, however, shows a considerable revival 
of the commercial relations between Germany and 
England, which the Consul-General attributes to the 
generally favourable economical turn of the market 
which took place, in spite of the adverse facts which 
he mentioned. If that favourable turn had been 
fully taken advantage of, the increase in trade 
would have been much greater than it was. As it 
was, reports are unanimous that business with 
England has been carried on with remarkable 
smoothness, and the export and import of goods to 
and from Berlin showed a decided increase com- 
pared with the previous year. We must refer to 
the statistics in the report for details, and can only 
briefly refer to some of the points which are 
most likely to interest our readers. It is stated 
that the increased import of manufactured cotton 
textures from Germany to England is to be attri- 
buted to the fact that certain cotton stuffs, e.g., 
zephyrs (Glasgow-made), the finer Manchester pro- 
ductions, such as Victorian lawn, Spanish twill, 
&c., as well as various bleached and coloured 
stuffs, are now fashionable in Germany, and are 


largely bought, in spite of the high price conse- 
quent upon the heavy duty on them. The Consul- 


General says that ‘‘this import from England 
was the result of the attitude of the German 
spinners, who, favoured by an exceptionally high 
protective tariff, kept their prices at such an abnor- 
mal height that the import from England became pos- 
sible.” If that be so, it shows that English manufac- 
tures can compete successfully in face of a high tariff. 
It moreover shows that they have been able to hit 
German taste, a fact which seems to disprove the 
statement that they take no trouble to meet the 
tastes of their customers. The larger export of 
cotton goods to England consists only of certain 
special goods, all of which come from the cotton 
printers of Alsace. The report has some interesting 
remarks on the linen and jute industries, which we 
commend to the attention of those engaged in them. 
It isa remarkable fact that Berlin sends mantles 
to England annually to the value of 1,000,000. 
The business, however, tends to decrease on account 
of the improvements which are taking place in the 
methods of English manufacture. The Consul- 
General says that the large amount of business 
done by Berlin houses is the result of the continual 
introduction of novelties, and the frequent visiting 
of English markets. As an instance of this, it may 
be mentioned that there are Berlin firms who send 
an agent to London every fortnight. This per- 
severing energy of the Berlin manufacturers has 
been crowned with success, in spite of home com- 
petition, and in spite of the fact that Paris has 
made great efforts to force a way for herself on the 
English market. 

We must pass, however, to those parts of the 
report more directly connected with engineering 
and scientific industry. From information sup- 
plied by the Statistical Bureau Department of 


the Union of German Iron and Steel Manu- 
facturers, it may be seen how greatly the 
trade in this branch has increased in Ger- 


many during the past year. The figures show 
a production of 4,763,919 tons in 1896, as com- 
pared with 3,741,349 tons in 1895, but it would 
have been more satisfactory if the report had 
shown exactly what these included. As in former 
years the import of wrought iron, tinplate, anchors 
and chains, guns, steel pens, agricultural imple- 
ments, raw copper, was greater than the export, 
and of this import trade England had the greatest 
share. While in 1895 the increased import of raw 
iron, piece iron, and old iron amounted to 20,547 
tons, in 1896 144,263 tons more were imported 
than were produced. These figures show how great 
was the demand in Germany for unwrought iron. 
In fact, the supplies of this raw material occasion- 
ally fell short, the German furnaces not being able 
to keep pace with the demand, although the greatest 
efforts were made in all directions. A few figures 
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showing some of the relative imports from Great 
Britain for 1895 and 1896 are significant : 


Weight in 100 Kilos. 
1895. 1896. 
Pig iron =F 2,842,969 1,605,045 
Malleable iron ; 52,822 45,787 
Plates, unwrought ... 17,932 44,345 
-s polished... 40,858 349 
Tinplate roe 102,756 13,318 
Locomotives, &ec. ... 18,493 17,480 
Machines made of 
wood = — 19,418 19,562 
Machines made of 
cast steel ... 08 303,781 212,514 
Machines made of 
wrought iron ; 17,842 11,561 
Sewing machines ... 22,863 37,875 


These figures show that Germany, notwithstand- 
ing the magnificently equipped technical schools 
and the great progress she has made in many re- 
spects, has still to depend on this country for a good 
many things, and that the Germans still recognise 
that in these we are their superiors. The Consul- 
General says that English tinplate works are un- 
doubtedly superior to the German in certain special 
manipulations, notably in tinning, and their goods 
find an extensive sale in Germany, although the 
German manufacturer is protected by a very high 
import duty. A large increase took place last 
year in the import of English coal, and is to be 
attributed to the exceedingly cheap price for which 
this article could be obtained on the coasting places 
of the North and Baltic Seas. 

The department of trade in which the value of 
German technical education is most distinctly shown 
is that of chemicals, many branches of the chemical 
industry being practically German monopolies. 
Many departments which originated in England, 
and which at first flourished only there and in 
France, have passed entirely into the hands of 
German manufacturers. We commend this section 
of the report to the attention of those of our 
readers who are interested in chemical industry. 
The general impression which we get from reading 
it is that while we cannot expect the pre-eminence, 
far less the monopoly, which we formerly had in 
many departments of trade and industry when we are 
not handicapped by hostile tariffs, we ought still to 
be able to hold our own, and obtain a fair share of the 
trade of the world, if we pay due attention to those 
conditions which lead to economy and efficiency. 


UNITED STATES RAILWAYS. 

Ir may not be a direct advantage for such a 
country as the United States, which is in the full 
vigour of development, that the extension of her 
railway system should experience a check, and yet 
many will regard with satisfaction the small addi- 
tion made within recent years. In the past there 
has been too little heed paid to the actual require- 
ments in the proportion of new lines, and a pause 
for reflection must be advantageous. Only 1700 
miles have been added, or barely 1 per cent.; in 
six years only 12,000 miles have been constructed, 
whereas in some past periods this latter total was 
completed in one year. There has, however, been 
no check in the volume of freight carried, although 
it is at reduced rates ; the number of passengers 
has continued moderately satisfactory ; and the 
revenue returns are more favourable than for a few 
years back, the net earnings showing the satisfac- 
tory figure of 3.23 per cent. ; the ratio of expenses 
to — having continued about the same 704 per 
cent, which is certainly high enough. ‘* Poor’s 
Manual,” which is to hand this week, with its 
wealth of detail regarding each company and its 
admirably arranged aggregates of the year’s opera- 
tions, shows that the interest paid on the total 
bonded debt averages 4.43 per cent.—a figure 
which has not been reached since 1888—while the 
dividends paid on the total share capital is 1.54 per 
cent. This latter is lower, and therefore not so 
satisfactory at the first glance, but the total bonded 
debt is less than in the two preceding years, while 
the capital stock has increased. The additional 
earnings have been gained under adverse conditions ; 
for freight mileage increased 6 per cent. and the 
receipts only 3.58 per cent., and passenger mileage 
3.46 per cent., and the earnings only 1.68 per cent. 
But notwithstanding the greater competition and 
train mileage which these figures suggest, the sum 
available for distribution is about the same as in 
the previous year. 

Taking first the freight traffic, which is the best 
estimate of the country’s prosperity, we find that 
the volume of the traftic was 2.4 per cent. greater, 





being 773.8 million tons. In 12 years it has exactly 
doubled, and the average haul has increased from 
112 to 121.32 miles ; but this accession of traffic has 
only been encouraged by the steady diminution of 
the rates. Thus, 12 years ago the average rate was 
1.124 cents, and now it is only two-thirds that, or 
0.821 cents, little more than gd. per ton per mile ; 
and when it is noted that this included all classes 
of freight, the result must be pronounced most satis- 
factory. It is in the Middle and Great Northern 
States, where coal and minerals abound, that one 
finds the greatest traftic and the lowest rates. These 
two groups account for fully two-thirds of the 
tonnage of freight; their rates have dropped to 
0.68 cents in the one and 0.76 cents in the other. 
In the great grain-growing States, Dakota, &c., 
the rates are 1 cent, but the volume of traffic 
is much less than in the busier Eastern States ; 
19221. and 8301. per mile of railroad is got in the 
Middle and Northern States respectively from 
freight traftic, while with the higher rate only 6601. 
is got in the grain-growing centres. The average 
throughout the States is 852/., while 2931. is got 
from passengers, the difference in passenger rates 
between the Eastern and Western States being, as 
one might expect, very much greater than in freight 
business. The freight load per train has also been 
increased, averaging 188.8 tons ; but here the grain 
trains seem to be heavier, the Dakota State grou 
train, for instance, taking 207 tons. It follows that 
the receipts per train-mile are greater. It averages 
77.4d. per train-mile, which is a satisfactory result. 
An examination suggests that in the remote dis- 
tricts, partly owing to higher rates and heavier 
trains, the receipts per freight train-mile are more, 
being in the Pacific States 110d. per train-mile, 
with 1.18 cents per ton-mile ; in the Dakota grain 
States 1063d., with 1.03 cents per ton-mile, against 
74d. per train-mile, with .68 cents per ton-mile in 
the Middle Atlantic States. 

The passenger traftic has suffered from the neces- 
sity for greater facilities ; the train mileage has in- 
creased in greater ratio than the receipts, and thus 
it follows that the average receipts per passenger 
train-mile show no improvement. Indeed, for this 
very reason there has been a steady decrease over 
a period of years. Ten years ago 45 passengers on 
an average travelled with each train; now there are 
only 35.67 passengers per train-mile. The fares do 
not seem to have altered, to an appreciable extent; 
it is 2} cents, so that the average receipts per train- 
mile have dropped from 50d. to 39d., which on a 
total of 337 million train-miles is a serious differ- 
ence for the shareholders. It is the fate of all 
developing countries ; the frequency of trains must 
grow disproportionately to the traftic, owing to com- 
petition, and this in the case of passenger traffic in 
the States has cost 15 millions sterling. That is to 
say, if the receipts per train-mile had been the same 
in 1886 as 10 years ago, the companies would have 
netted 15 millions more. Again, it is interesting 
to note that notwithstanding the check in the addi- 
tion to the railway system, there has been a de- 
crease in the number of passengers per mile of rail- 
wayopen. Eight years ago it has been about 3100 
per mile, now it is 2958 miles, and the decline in 
passenger freights per mile open is in the same ratio 
from 3201. to 2941. 

This, fortunately, does not hold equally as to 
the freight traffic, where there has been an increase 
in ten years from 3853 to 4278 tons per mile open; 
but the money benefit of this decrease has been in 
part nullified by the decrease in rates, the receipts 
per mile open being practically the same. Probably 
the decrease in the number and receipts of pas- 
sengers per mile open is largely due to the extension 
of street electric tramways to suburbs, and more re- 
cently to bicycles. Certainly it does not seem to have 
been the long distance travellers, for the average dis- 
tance travelled does not show any material decrease. 
There has, therefore, been a considerable decrease 
in the gross earnings per mile of railroad in 10 
years from 1314. to 1244/., while the net earnings 
have decreased from 475/. to 3671. In the United 
Kingdom the net receipts last year were five times 
this latter sum ; but then we have 1900 people for 
each mile of railway, whereas in the States there 
are only 380 people to support each mile, and so 
we run a train 46 times over each mile of railway 
er day, or nearly four times the number in the 
tates. For-these reasons the United States’ 
authorities need not have such an expensive track ; 
and thus while our lines involve a capital expendi- 
ture of nearly 50,0001. per mile, the liability in- 





curred per mile of railway in the States is 12,6701. 


We therefore need more than four times the net 
revenue per mile of railway, and we get it. 








THE SANITARY CONGRESS. 

THERE is no need in the present day to urge the 
importance of the cult of sanitation. We all acknow- 
ledge its importance, and we all act as if it had no 
importance. If, as some philosophies assert, the 
essence of civilisation is a judicious sacrifice of pre- 
sent indulgence to future well-being, a very little 
consideration will show how very imperfect our 
civilisation is. The Sanitary Congress, held in 
Leeds last week, the proceedings of which were 
brought to a close on Saturday last, was fruitful in 
examples of how much we leave undone in the first 
duty we owe to each other—that of keeping our- 
selves healthy. Dr. Robert Farquharson, in his elo- 
quentand thoughtful address as President of the Con- 
gress—an address with which we regret it is beyond 
our province to deal with at length—emphasised 
the fact that this isa neurotic and anemic age, and 
repeated what he described as ‘‘ the well-worn quo- 
tation from Herbert Spencer :” ‘‘ The first requisite 
of life is to be a good animal, and to bea nation of 
good animals is the first condition of national 
prosperity.” The pity is the quotation is not better 
worn, for it can never be worn out. ‘‘ The good 


P| animal,” continued Dr. Farquharson, ‘‘ forces his 


way to the front by the sheer force of pushful pro- 
gression ; and it is our duty, both to ourselves and 
others, to see that our vital functions are main- 
tained in good repair. LEacli one of us has, or 
ought to have, our own place and our own work, 
the filling or doing of which according to our highest 
capacity should be the supreme aim of our lives. 
The sum of success and progress of our country is 
made up of the vigour and intellect of the indi- 
viduals which compose it. Each one has a right to 
expect that his neighbour will not only contribute 
his fair share to the efficient working of the 
universe, but that he will not hinder or obstruct 
others who are trying to do the same.” 

To follow the Presidential address further would 
take us too far afield, although the task would be a 
most interesting one. We cannot resist the tempta- 
tion to add, however, that the chief lesson to be 
learnt from the Congress is the need of teaching to 
young persons the elements of hygiene. In youth 
the body is built up, and as it is constructed so it 
must remain. It is a saying that man only learns 
how to live when it is time to die, which is true 
enough of most persons; but how much of the 
knowledge gained by a life’s experience—through 
the wasteful process of trial and error—might be 
more thoroughly and advantageously acquired by 
a little organised instruction in early youth! It is 
lamentable to think how the greater or less store of 
vitality we all inherit at our birth is squandered 
through the ignorance of natural laws; and this 
applies no doubt more to women, who bear and rear 
children, than to men. It is perhaps not too much 
to say that the greater part of the defects of civili- 
sation are due to the almost universal ignorance 
of the first elements of both hygiene and political 
economy. 

We do not propose following the proceedings of 
the Congress in any orderly fashion, but will 
select to comment upon one or two subjects which 
are of most interest to our readers. The first of 
these on the programme was on 


River PoLivtion, 


a Conference on this subject being held under the 
presidency of Major Lamorock Flower, who is the 
sanitary engineer to the Lea Conservancy Board, 
and who, as our readers are aware, has for many 
years made the question under discussion peculiarly 
his own. Major Flower, in a most interesting 
opening address, traced the course of legislation in 
respect to river pollution since the year 1855, when 
the first practical attempt was made in this direc- 
tion by an endeavour to get a clause in the 
Nuisance Removal Bill extended so as to include 
all manufacturing refuse of a foul and poisonous 
nature, but the effort was not attended by success. 
Fishermen have done a great deal for the protection 
of rivers, and the address made reference to the 
good work done by the Fisheries Preservation 
Association, as also to the influence of County 
Councils in the same direction. An excellent 
suggestion is made that where more than one 
County Council has jurisdiction over a collecting 
area, water-shed boards should be formed which 





would have charge of the entire water-producing 
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area. This would not create any new authority, 
and the united action of the County Councils 
could not fail to result in securing a better pre- 
servation of the purity of our rivers. Major Flower 
informs us that in cases where the suggestion has 
been made very satisfactory replies have been re- 
ceived, and in several instances progress has been 
the result. 

It is somewhat melancholy to read the list of 
abortive efforts made to restore to the rivers and 
streams of the country some small measure of their 
native purity. In 1876, however, the River Pollu- 
tion Prevention Act was passed, and for a time all 
seemed well; but, as the address tells us, no good 
fortune attended this Act. It was soon evident that 
while its prohibitions were distinct and decisive, the 
very people who were the greatest pollutors were 
those upon whom fell the duty of enforcing the Act. 
“The rates were kept down, but the rivers remained 
polluted.” Up to the present hour, Major Flower 
says, no effective Act of Parliament has been 
passed to prevent river pollution. In 1885 the 
National Society to Secure Effective Legislation 
against River Pollution was formed. It held meet- 
ings, drafted an abortive Bill, and then ceased 
to exist. 

The points the address lays down for consideration 
are: the national health, the well-being of the 
people living on the banks of rivers; and the 
means of enjoyment and recreation of the people. 
Major Flower would make the fouling of streams a 
penal offence, and says that in river pollution no 
half-measures must be adopted. He is of opinion 
that. what the country requires is a firm and sound 
Act of Parliament, having compulsory and not 
permissive powers. The rules must be entrusted 
to competent men to carry out, each water-shed 
being administered by a man of personal influence 
who could induce polluters to abate their nuisances 
by gentler means than the presentation of a legalised 
mandate. It pays better to ask even for that which 
the courts might compel. Nothing exasperates a 
man more than being served with a notice. He 
consults his solicitor, who generally finds some 
loophole of escape, and the pollution continues. 
It would be well if many Government officials would 
lay Major Flower’s counsel to heart. 

There is one word which lies at the root of all 
river pollution : it is, we are told, ‘‘ waste.” There 
is no waste in Nature, and Nature intended rivers 
for water supply and enjoyment. Instances are 
given how much behind other nations we are in 
this matter. In China fish forms a considerable pro- 
portion of the food of the population, and no pollu- 
tion of the rivers is permitted, all refuse being dis- 
posed of upon the land. An eminent agriculturist 
said some years ago that the dinner of to-day should 
produce the dinner of to-day twelvemonth ; and 
in a presidential address to the Society of Chemi- 
cal industry it was stated that ‘“‘if, instead of 
sending excreta -into the water, they were re- 
turned to the soil, the whole of the matter taken 
to form food would be restored, and be avail- 
able for new crops;” again, ‘‘we throw away 
our refuse, impoverish our soil, and waste our 
resources by buying substitutes from foreign coun- 
tries.” All these things are obvious, and the facts 
well known, but it is needful to repeat lessons, 
however well known, when they are not, but 
should be, acted upon. If, however, Major 
Flower would tell us how to dispose of excreta 
in towns, other than by the system of water car- 
nage, and without creating an intolerable nuisance, 
he would be conferring a benefit on society, such 
as few men have done. The money we expend in 
buying ‘substitutes from foreign countries ” is the 
price paid for additional comfort and refinement. 

he sanitary engineer of the River Lea has 
naturally some pronounced opinions on the subject 
of admitting sewage above intakes of water com- 
panies ; and few, except the local authorities of the 
town implicated, will disagree with the address when 
it states that ‘it is much to be regretted that pollu- 
tion from Hertford is legalised by a decision in re- 
Spect to an action fought by the Conservators 
against the town authorities and lost on legal 
grounds.” The address condemns altogether the 
standards of purity” complication in Acts of 
Parliament, and would rather give freedom of 
action to the official in charge, and to that end 
would have him be a competent person. We may 
point out, however, that it is daily becoming more 
difficult to find competent professional men of high 
class to take service under local authorities, and 
An educated man 


this for quite sufficient reasons. 





with a sense of personal dignity, such as is necessary 
where large discretionary powers have to be exer- 
cised, finds it difficult to submit himself to the class 
of persons who too often form the bulk of a local 
authority, even if the pay were sufficient—which it 
seldom is—to secure a competent man. If we 
could make sure of getting all ‘‘ Major Flowers” 
the matter would be simple enough. 

We must, however, get rid of our sewage in 
some way, but even if at a loss, the springs, streams, 
and rivers ought, as the address says, to be pro- 
tected from poisonous contamination. This, we 
may add, has been recognised in the case of the 
Thames, for that much and often justly abused 
body, the London County Council, has followed 
the praiseworthy lead of the more-often and more 
justly abused body, the late Metropolitan Board 
of Works, in spending large sums in the pur- 
chase, equipment, and running of a fleet of 
steamers to carry out to sea the solid matter 
pressed from London sewage, and this, too, when 
only the tidal waters of a wide estuary were con- 
cerned. It is to be hoped that other large indus- 
trial centres will follow the example of the 
Metropolis. In Manchester the Ship Canal is 
forcing the question to the front, not any too soon; 
but one of the greatest offenders in this respect has 
been Glasgow. Vast sums have been spent on 
rendering the Clyde an instrument for money- 
getting, but little enough on making it clean. 
Important steps are, however, now being taken 
in this direction, and though belated, we hope 
they will prove adequate. In the centre of Glas- 
gow stands a gorgeous municipal palace that has 
cost hundreds of thousands of pounds. It is a 
question on which there may be difference of 
opinion whether a part of the money lavished 
upon it should not have been devoted to sanitary 
ends. There are, however, very few manufactur- 
ing towns that can afford to throw stones at Glas- 
gow, bad as she is. The very town in which the 
Conference was held affords a striking example of 
the way Commerce befouls watercourses. The Aire 
and the, Calder were once among the purest and 
brightest streams of the kingdom. An old rhyme 
says— 

‘*The lasses of Castleford needs be fair, 
For they drink of the Calder and wash in the Aire.” 


Castleford is situated on the confluence of the 
Aire and the Calder, not far from Leeds. If any of 
its lasses were now to wash in the dirty waters of 
either stream, they would but dye the dinginess 
that comes of a bottle-making industry to a more 
indelible blackness. 

To return to Major Flower’s address, we find 
it next dealing with trade refuse, in connection 
with which it points out the foolishness of pro- 
hibiting by Act of Parliament the depositing such 
inorganic material as ashes into a river, and 
admitting far more deleterious substances. In this 
part of the subject the feature of ‘‘ waste” is more 
strongly marked. Everyone has heard the instance 
of the chemical manufacturers who allowed strong 
acid to pass into navigational waters as a waste 
product, only to find, when prohibited from doing 
so by law (because the nails were eaten out of 
barges, so that the craft tumbled to pieces), that they 
had been throwing away a most valuable source of 
profit. The author quotes another instance, not, 
perhaps, quite so well known. The soap makers 
on the Lea used to pass their lees into the 
stream, but when compelled to abate the nuisance, 
found they had been throwing away a large quan- 
tity of valuable glycerine. Although instances of 
this nature might be multiplied to a large extent, 
very much remains to be done in the way of turn- 
ing ‘‘refuse” into valuable by-products. Major 
Flower suggests that as there isa Water Examiner of 
the Local Government Board, so also should there 
be an Inspector of Sources of Supply. We should 
welcome such an official most cordially, because we 
know that ‘‘ prevention is better than cure ;” and 
we should take great pleasure in introducing him 
to a few private outfalls of an entirely unofficial and 
retiring nature. 

Major Flower has been especially successful in 
carrying out the delicate and difficult task set him 
when he became attached to the Lea Conservancy 
many years ago, and the general principles upon 
which he acted might well be studied by others 
brought in contact with the public in similar 
capacities. Firstly, he impressed his Board 
with the fact that everything could not be 





done at once. Festina lente. He placarded the 


whole water-shed, setting forth the requirements of 
the Act of Parliament and the penalties to be 
enforced. After that he established a system of 
correspondence over the whole area, and in perfect 
confidence he is made acquainted with everything 
that goes on in his especial duty. He does not 
despise newspaper information—as so many 
officials do—but takes in all journals of note 
in the area. He constantly visits districts 
at unexpected times, and tries, as he says, 
to be ‘‘unseen yet ever near.” From the first 
he has- set his face against prosecutions, his 
principle being, ‘‘Ask rather than try to compel, 
and you stand a fair chance of success.” There is 
much wordly wisdom, much forbearance, and more 
kindliness in Major Flower’s code of procedure. 
The credit of the two first virtues, at any rate, is 
especially due to him, for they are those which do 
not always distinguish the official temperament. 


(To be continued.) 








NOTES. 
ELectric CENTRAL STATIONS. 

A LARGE number of small and medium-sized 
towns on the Continent are building electric central 
stations, and this even applies to towns with not 
more than 1000 inhabitants or less. This is the case 
in Sweden, Denmark, Germany, &c., and in the 
latter country especially everything connected with 
electricity appears to be rapidly developing. The 
installations are more often than not municipal, 
although it is not uncommon that concessions are 
given to private persons or firms, or that the 
corporation builds the electric stations and subse- 
quently lets it to private concerns. Among the 
towns in Germany which are about to introduce 
electric lighting as a municipal institution may be 
mentioned Kiel, with about 70,000 inhabitants ; 
Elbins, about 40,000 inhabitants ; Charlottenburg 
(between 75,000 and 80,000 inhabitants), &. The 
cost of the latter installation is estimated at 
88,0001. At Wiesbaden, which has about 10,000 
fewer inhabitants than Charlottenburg, the cost is 
estimated at 50,000/. At Wiesbaden the letting 
system has been preferred, the annual rent being 
fixed at 64 per cent. for the first, 74 per cent. for 
the second, and 84 per cent. for the third and 
following years of the cost of the installation. 
Prices for electricity were naturally subject to 
some regulations, and the corporation was to have 
the right to give a 12 months’ notice, whilst the 
contractors were bound for a period of 20 years. 


InpIan Coat. 

It is gratifying to the Government to note a steady 
increase in the amount of coal mined in India. Ten 
years ago the total averaged only 1} million tons ; 
since then each year has shown progress, and in the 
past three years it has been most marked, 2.8 mil- 
lion, 3.5 million, and 3,839,018 tons. The prepon- 
derating proportion come from Bengal mines—three 
million tons ; but in other districts, especially in 
the Nizam territory, coal winning is proceeding 
satisfactorily. A large quantity of the coal mined 
is used on the railways—about a third, and, as in 
the case of the East Indian Railway, the mines are 
worked mostly for the locomotives; but even this 
company sell to the public at 3} rupees per ton. 
This probably represents a fair average selling price 
in India. The same coal is put down as costing 
the railway company at a convenient centre 2 rupees 
per ton between January and April, and 1 rupee 
2 annas per ton between May and December. As 
to the calorific value, Welsh coal is 25 per 
cent. better than this Bengal coal, while patent 
fuel is 43 per cent. better; but it is about the 
best coal found in India. Now, at Bombay, 
English coal costs 16 rupees 8 annas to 17 rupees 
2 annas, while the Bengal sea-borne to this port costs 
only 12 rupees 8 annas to 14 rupees 8 annas; so that 
viewed from its value as a fuel, even at Bombay it 
competes with English coal, so that the great Indian 
Peninsula uses a considerable quantity of Bengal 
as well as of English coal. Singareni coal, how- 
ever, if for them the cheapest. It is practically as 
good as Bengal and costs only 4 rupees 8 annas, due 
to the fact that it is found in the area served by the 
company. Thus the widening of the area of supply 
must have an important bearing on the locomotive 
charges of the company. Down in Madras wood is 
still much used, the coal being 13 rupees per ton 
and the wood from 3 to 6 rupees ; coal is not double 
the calorific value of the wood, although for other 





reasons it is preferable, The same applies to 
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Burmah. Thus there has been a steady increase 
in the amount of Indian coal used on the lines, and 
now it totals 1,174,039 tons—5.16 per cent. more 
than in the previous year ; while English coal has 
decreased by nearly a corresponding amount, total- 
ling now only 106,599 tons. Wood has increased 
to 321,052 tons, or about 10,000 tons ; but patent 
fuel has decreased from 4097 tons to 1664 tons in 
one year, while coke has increased from 3140 to 
4344 tons. 
Freicgut Rares iv AMERICA. 

Some remarkable results in the matter of cheap 
freight haulage have, we learn from Engineering 
News, been obtained during the last year on the 
Chesapeake and Ohio Railroad, which has now the 
distinction of hauling the largest average freight 
train load, and of moving bulk freight at the lowest 
rate per ton-mile. The average rate per ton-mile 
for all classes of goods has been but 0.21d., whilst 
coal has been hauled at the rate of even less, viz., 
0.15d. per ton-mile. In spite of these extraor- 
dinary low rates the company is said to be in a 
prosperous condition. The principal feature in its 
success appears to be in the adoption of very 
large train loads, the average over the entire 
system being as much as 352 tons. The princi- 
pal line of the company crosses two summit 
levels, each over 2000 ft. high, up which these 
heavy trains have to be taken. Of course, in 
making a comparison with the charges in this 
country, it must be borne in mind that the average 
length of haul is much greater in the States than 
here, which, in itself, tends to reduce the cost of 
operating per mile; and further, owing to the 
absence of a Board of Trade, American lines, even 
in populous districts, can be laid down at less cost 
than on this side of the water, and there is thus a 
lower capital value on which it is necessary to pay 
interest. The conditions of business, too, are very 
different. Our own merchants and manufacturers 
send their goodsfly chie in small packets, and 
expect very rapid delivery. Full cars, and 
those of the largest type, seem to be the rule 
in the States, and, until recently, the average 
speed of haul was slow, whilst many of the goods 
trains on this side of the Atlantic rival the ex- 
presses in speed. Where heavy trains can be filled, 
there are obvious advantages in their use, as the 
same engine-crew is required for one of Stroudley’s 
much-abused ‘‘ Terrier” engines as for the largest 
and most powerful in the world. The wear and tear 
of the permanent way is not likely to be affected by 
the use of heavier freight trains, as the weight per 
axle need not necessarily be augmented. Recently 
freight train speeds have been increased in the 
States ; two trains, one weighing 732 tons and the 
other 734 tons, having been run from Cincinnati 
to Parkersburg, a distance of 200 miles in just 
over 8 hours, and from St. Louis to Cincinnati, 
340 miles in 16 hours. Some of the grades encoun- 
tered were steeper than 1 per cent. 





JAPAN AND THE Unitep States TARIFF. 

It is quite evident that Japan means to make 
her influence felt in the world whenever and wher- 
ever she legitimately can. Some time ago she let 
the United States of America know that she had 
interests in Hawaii which are not to be lightly put 
aside, and, indeed, wherever Japan’s interests are 
affected, there she has agents who intelligently and 
clearly do all in their power to safeguard them. 
The United States tariff has lately been receiving 
the great attention of the Japanese Chamber of 
Commerce, and memorials and representations have 
been made to the United States Government and 
to the American Chamber of Commerce, pointing 
out the disastrous effects which the proposed tariff 
would have on the trade between the two countries. 
These representations do not seem to have had 
much effect, as the tariff Bill has passed with afew 
modifications; still, as indicating the opinions of in- 
telligent and influential Javanese on the question, 
it will be interesting to note the action which has 
been taken in the matter by the Yokohama and 
Tokyo Japanese Chamber of Commerce. The chair- 
man of the Tokyo Chamber of Commerce tele- 
graphed to the chairman of the United States 
Senate Committee on Foreign Relations, to the 
effect that if the tariff Bill were carried out, it 
would ruin the trade between the United States 
and Japan, and, therefore, the Tokyo Cham- 
ber of Commerce requested the committee to 
give the matter its most serious consideration. 
The Yokohama Chamber of Commerce, in its 
memorial pointed out that the United States of 


America occupied not only a most prominent posi- 
tion among the countries with which Japan was com- 
mercially connected, but also that it had close rela- 
tions with Japan in other respects. The recent ex- 
pansion of the Japanese maritime service had so 
considerably increased the facilities of communica- 
tion between the two countries, that the oppor- 
tunity presented itself for the furtherance of mutual 
commerce. Under these circumstances, it was 
absolutely indispensible that both nations should 
take such steps as were calculated to enlarge their 
commercial relations, to consolidate their friendly 
feelings toward each other and to promote mutual 
interests. If the proposed tariff were put into 
effect it would have a disastrous effect on the trade, 
and be sure to impair the commercial peace existing 
between the two countries. The comparatively 
high taxes contemplated by the new tariff are to be 
imposed upon silk manufactures, tea, carpets, fancy 
matting, and earthen and porcelain wares, all of 
which constitute staple articles of production in 
Japan. The memorial admitted that the trade be- 
tween Japan and the United States in past years 
had been rather one-sided. The United States 
had proved excellent customers for Japanese 
raw silk, silk manufactures, tea, &c., while 
Japan had only bought kerosene oil, flour, and 
a few other commodities. But recently there 
had been wider developments, and locomotives 
and machines, cotton velvets, hardwares, and 
many other articles, formerly imported from 
various countries of Europe, had recently been 
purchased from America. Thus commerce with 
America had been advancing in proper sequence of 
progress, with every prospect of a brighter future, 
and it never entered the imagination of Japanese 
business men that such a tariff would be presented 
to a Legislature which, to a certain extent, had 
always exhibited towards Japan a warm sentiment 
of sympathy. The memorial from the Tokyo 
Chamber of Commerce was in very similar terms. 
Indeed, it went so far as to say that the proposed 
tariff could not but give rise to a suspicion that the 
object of the projected tariff revision was especially 
to prohibit the importation of Japanese manufac- 
tured goods. Bearing in mind that Japan had 
always felt a lively gratitude for the goodwill 
shown by America, the memorialists were ata loss to 
perceive what had induced her to take this sudden 
action. While admitting that the balance of trade 
had always been against America, the memorialists 
said that so great has been the Japanese desire to 
show their goodwill to that country, that they had 
sincerely endeavoured to maintain a balance of 
trade between the two countries by giving large 
orders for rails and warships. This is a confession 
which ought to be noted by British steel manufac- 
turers and shipbuilders. The memorialists stated 
that when they found that, notwithstanding these 
expressions of goodwill on the part of Japan, that 
America actually proposed to prohibit the importa- 
tion of Japanese manufactured goods, the whole 
nation could not but be astonished at such unex- 
pected action, which would not only seriously injure 
their national feelings, but also be prejudicial to 
the trade between the two countries. 








AtuMIniuM.—Aluminium cooking utensils for the 
Russian Army have been recently ordered in the United 
States. The German Army authorities adopted the metal 
for similar purposes some time since. 





SrpE Coiiision at New Cross, Lonpon, BricHton, 
AND SovutrH Coast Rartway.—Owing to the exigencies 
of the traffic at New Cross, shunting is allowed on a 
through road from a siding which crosses the East London 
local line at an angle; while a train is approaching the 
home signal 152 yards away from the crossing. On the 
afternoon of August 7 this was done, and, as the approach- 
ing train overran the signal, a collision ensued, resultin 
in the derailment of the shunting engine and tender, an 
injuries to 13 passengers and two of the employés of 
the company. Major Marindin lays the responsibility 
for this accident at the door of, first, the driver, whoappears 
to have been in a sleepy condition at the time of the acci- 
dent and evidently unfit for duty ; and, secondly, on the 
pm who, though he says he saw the signal at ‘‘ Danger,” 

id not apply the brake till the last moment, and under 
cirumstances which led the inspecting officer to doubt 
whether he was really looking out at all. The fireman was 
attending to his feed instead of looking out for the signal, 
but Major Marindin thinks there was great excuse for him 
in that he was young, and that he had, owing to the con- 
dition of his driver, all the responsibility thrown on his 
shoulders. The report concludes with the hope that the 
practice of allowing shunting at New Cross while a train 
is approaching will either be carried out only after the 
train has been brought to a stop at the home signal, or 
that drivers will be specially ordered to approach the 








station cautiously. 
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THE ENGINEERING DISPUTE. 
To THE EprTor OF ENGINEERING. 

Srr,—Our employers tell us that if our working time 
be reduced from nine hours per day to eight, trade will 
be ruined, and we shall get neither work nor wages. At 
the same time they impress upon us that it is they who 
are the sole cause of the prosperity of the business of the 
country. It is their brains, their knowledge, their enter. 
prise, that have led to the wonderful increase in material 
wealth which we see on all sides, while our share in the 
matter is of no account. You yourself, Sir, have endorsed 
this view by decrying technical education for the work- 
ing man, and insisting that he has only to carry out in a 
mechanical fashion the designs of the superior intellects 
set over him. Now, if our employers really believe that 
their share in the work of the world is so much more 
important and productive than ours, it will be an easy 
matter for them to counteract the ill effects that may 
follow from a reduction in the hours of labour. Let 
them work an extra half-hour per day. At present they 
get to the office at half-past nine; they take an hour and 
a half or two hours for dinner, and leave when they feel 
inclined. I should put their working day at five hours, 
But from this must be deducted their holidays, their visits 
to Blackpool and Scarborough with their wives in the 
summer, their ‘‘ business” journeys to Paris and Vienna, 
without their wives, in the spring, and the odd Saturdays 
they devote to shooting in the autumn. These pull the 
average down to four hours per day, I am pretty certain ; 
surely not an excessive amount of labour for the remunera- 
tion they gain. Half an hour added to this will not be a 
killing matter, and if the employer has the ability which 
he claims, will quite compensate for any loss which may 
occur for the one hour gained by the workman, who, 
according to the Federation, merely sits and dozes, while 
the a machines, invented by the masters, do the 
work, 

Tam, Sir, yours truly, 


Leeds, September 20. ERECTOR. 





To THE EprTor oF ENGINEERING. 

Sir,—Mr. Mather has proposed a compromise in rela- 
tion to the strike and lock-out now in progress. At 
least, he calls ita compromise. The claims of one party 
are to be paid on the nail in hard cash, and those of the 
other in bills falling due at the Greek kalends. This, he 
says, will bring peace. Of course it will. The workmen 
will be satisfied, and the masters powerless to resist any 
further demands, so contentions will cease. Mr. Mather 
has tried these conditions and likes them, so he avers. But 
he forgets to add that he is the spoilt child of the unions, 
and that the powders they administer to him are mixed with 
such an enormous quantity of jam that they cannot be 
distinguished from tarts. To begin with, he is a good 
Radical, and he was practically a labour member when he 
was in the House. In the time of the last Government 
he was prominent in the attempts to mould that very 
lastic body on socialist lines, and was most successful. 
Ie gave to the cause an air of weight and respectability, 
which did not attend the efforts of such free-lances as Mr. 
John Burns. He was exactly what the union leaders 
wanted—a successful manufacturer of undeniable probity, 
holding opinions in exact contradiction to those of his 
class. They, therefore, took care that his opinions should 
prove correct in his own case. I have no doubt whatever 
that as much work is done in his establishment in eight 
hours as in nine hours in others, and that he is satisfied 
with the change. The Amalgamated Engineers would be 
mad if this were not the case. They had the liveliest 
interest in the experiment, and it was in their power to 
make it successful. Naturally, they did make it successful. 
And it is on the strength of this foregone conclusion that 
Mr. Mather takes up the position of advising employers 
to give up this contest in return for certain promises 
about the machine question. Does he think that they 
will receive the same benevolent treatment from the 
unions that he has done? Possibly he does, but his posi- 

tion is one of ‘‘ magnificent isolation.” 

Yours _, 





To THE EpitoR OF ENGINEERING. | 

Srr,—I have been following the interesting letters 
appearing in your columns upon the above subject. 

‘* Puffing Billy ” is entirely wrong when he states, ‘‘An 
English fitter, for instance, works harder and does more 
work in an hour than a German one.” I have a great ad- 
miration for my own countryman, but I always prefer to 
see fairplay given in comparison. P 

Having recently returned from an extended tour in 
France, Switzerland, and Germany, all I saw and heard 
is fresh inmy memory. The impression I gathered is that 
the man on the Continent worked quite as hard, and in 
some cases harder, during his 60 hours than ours at home 
in 54 hours. Everywhere I went I was surprised to see 
how advanced all the works are with labour-saving appli- 
ances, and the of with which these — tools 
were worked, mostly by men, is simply remarkable. All 
this made a great impression upon me, and while we 1 
England are standing still by means of those trade unions, 
strikes, and continual friction, our friends on the Conti- 
nent are steadily increasing in knowledge, output in fac- 


‘ tories, and ousting us generally. I have only lately seen 


in print that these Continental reports are all ‘bogies. 
Alt can say is, go and see for yourselves. 

I do not know if it is ever possible to put an end to 
this continual warfare, and to work out some scheme by 
which means the men could receive the same intended 
benefit as promised by the Amalgamated Society of 
Engineers by some other way. : 
I make the following suggestions for what they are 








worth, in the full belief that the employer has a warm 
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lace in his heart for his men, and also the workmen gene- 
rally have full trust in their masters. ; 

I propose a new Institution should be formed simply 
and solely for benevolent purposes for the workmen only. 
The new society to be called ‘“‘ The Benevolent Society of 
Engineers,” the head office of which in London. A 
superior council of 12—six masters, six men, each to be 
selected by the district council. The president of this 
select council to be selected by the President of the 
Institution of Chartered Accountants. Apart from this 
select council the kingdom to be divided into districts, 
over which will preside a further equal proportion of 
masters and men. : : 

Each workman after joining the society to pay a small 
fee weekly, and every employer so much for every man 
employed. . : 

he benefits of the society to provide for are as follows : 
Out of work, illness, accident, total disablement, death, 
funeral expenses, old age, and possibly pensions. _ 

I believe a plan as I have swiftly sketched out, if taken 
up heartily by both sides, would work well. 

After we moved our works from London, my father 
devised a benefit scheme for our own workmen; we have 
now given it three years’ trial, it is all that can be 
desired. Why not develop this all over the country in 
the manner I indicate ? ae: 

The only condition I should impose on the men joining 
the Benevolent Society of Engineers is that they do not 
belong to any trade society. 

It has often been stated by the wire-pullers of the 
Amalgamated Society of Engineers that their Society is 
a fighting machine. Well, we do not want this. We 
require peace to attend to our profession, and I feel sure 
if the masters were free to do what they wish for the 
men, without the fear of the trade unions, they would 
have and give more time and thought to the comfort and 
welfare generally of the men, and thereby do their duty 
to their neighbour. Apologising for the length of this 
letter, 

Believe me, yours truly, 
RicHarp W. ALLEN. 
Aldwick, Park-avenue, Bedford, September 20, 1897. 





To THE EpIToR OF ENGINEERING. Se 

Sir,—How much longer do the workmen mean to insist 
on their extravagant demands? Were I starting works 
again, I should certainly, after recent experiences, choose 
a location where there would be a possibility of freedom 
from union dictation. I would not have a trades union 
man about the place. Not that Iam a believer in low 
wages. In fact, I am convinced that should I succeed in 
clearing the trades unionist out of my present works, I 
could give a 5 per cent. advance in wages, so great 
would be my advantages over my less unfettered com- 
petitors. To enumerate some of them: In the first place, 
the strike clause could, in many cases, be dispensed with. 
Much of my work is done for Continental customers both 
public and private, and it is hardly possible for an out- 
sider to realise how great a drawback this clause, abso- 
lutely necessary under present conditions, constitutes. 
It is not as if it were in the power of the employer to 
avoid a strike, because, as every one knows, some of the 
most serious strikes of late years have arisen on the ques- 
tion of the demarcation of work, in which the employer 
has been absolutely helpless. An offer to pay both sets 
of men for it, and have the work done by a third set 
whilst the matter was being arbitrated on, has been 
refused. With non-union men this question of demar- 
cation of work need not arise, and there need be no 
difficulty in getting a man to attend to two or 
three automatic or semi-automatic tools, in place of 
the one per man now allowed by the Society. The 
cheapening of work thus effected would, of course, very 
soon settle the unemployed question. There is only 
one advantage I can perceive in the employment of 
union men, in that there need be no hesitation from 
motives of humanity in dismissing them in hard times, 
or if they are inefficient. This, the most painful duty 
which can ever fall on an employer, is usually postponed 
long after the interest of the business demands it from a 
wish not to take away a man’s daily bread, and I have 
often, in my own case, when the necessity had finally 
to be faced, given the man a substantial bonus to 
assist him in getting employment elsewhere. Never 
again will I do this to a Society man, let his own ‘‘ leaders,” 
as he calls them, look after him, and since the local orga- 
niser to the Society here is quite capable of making things 
uncomfortable for my wife and family I beg to subscribe 
myself simply as 

/ Employer. 
September 22, 





‘ To THE Eprror oF ENGINEERING. 

Sir,—I try to see your paper every Saturday night at 
our public library, and some of the other papers that give 
us wrinkles as to what is going on in our trade, and I 
hope you will let me just say a word or two about this 
high-handed way the masters have adopted with us. It 
was reading your report about ‘Colonial Trade” last 
Saturday that gave me the notion of writing, and the 
sensible way you tackle these things. Of course, I would 
just like you to know more of the men’s side, and then 
your ideas might be clearer. Now, take all this talk 
about the workmen not doing as much as they can. Well, 
~d is all very fine ; but a great lot is done on piece. 
Maybe a holiday is coming on, or there’s a wedding in 
your family, and you want a big pay; of course you 
work mighty hard to get it on your job. Then, as sure as 
my name isn’t Jack Robinson, when you are taking the 
— job again the gaffer will say to you, ‘You 
ae Bob, you made a good — of it last time 
' d te contract price of this ship is low, so you’ll have 

0 do it for less.” It is no use arguing; even an occa- 








sional drink does no good, for if you don’t take the job 
some other bloke will, because he hears you did a g 
thing. When you are not turning out jobs all the same 
like peas, you cannot have a fixed rate, and this knocking 
down the price makes a man sick. Why, to get any- 
thing like a decent pay, you have to work and sweat like 
a horse. I don’t blame the masters altogether. The 
gaffer is always proud when he can run with a story like 
this to the boss ; and the master seldom makes inquiries. 
He prefers to run down through the yard at the meal 
hour, when all the men are away, and maybe with a black 
velvet jacket on. Why, a man has to work very hard 
even to make time pay, and if you don’t take the job you 
are out of a job. The gaffer easily manages that bit. Of 
course you needn’t complain to the master: it’s mean, 
and you become a marked man. Our mates working time 
don’t want to make horses of themselves, and in any case 
they don’t know how soon they may be turned on to piece, 
when they will have to work half as hard again to make 
a little more than time wage. 

Now, I have a cousin in the States, and he tells me that 
he is on piece-work, and instead of the rates being cut 
down when you do a good thing, you actually get a higher 
piece rate. This is how it is. A fixed price is always 
given for so many per day, and if you make more than 
this number in the day the rate per piece is increased 
instead of being reduced. A man is willing to do his 
level best on this plan, and I believe it pays the master, 
for he gets more done with his machine. 

Now, as to the eight-hours day, I think the masters 
have been very high-handed. We were not paying much 
attention to the demand in London, until we got our 
walking ticket ; but now that the masters won’t give us 
it_ we might as well have it. We know what good it 
will be to us, for the papers that have been taking the 
masters’ side have been telling us all we mean to do, and 
there is no harm in making them out right. The masters 
who come to their work at 10, perhaps in their brougham, 
don’t know the hardship of turning out at six on a winter’s 
morning with a shafe of bread in your band, or maybe a 
pipe in your mouth. If you have been out late, your chit 
does not waken you up; and even at piece you skulk 
your work, and try to make up the difference after you 
get breakfast. If the masters will make the gaffers leave 
the piece-work rates as well as the week’s time pay as 
they are, I am quite sure they will get as much work 
for their week’s wage. Eight honrs’ hard work is enough 
for any man; if he has todo more he ought to geta higher 
rate. Do the masters work longer ? I know of few cases. 
They get to work at ten and leave at five, they havea 
fine lunch and smoke in the middle of the day, anda stroll 
through the works, and may be put in five hours easy 
work. At night they have quite a pleasant time, and if 
they do come to our meetings it is to a praised or to serve 
selfish ends. Let a man cheep in opposition, and the sun 
will cease to shine. All this talk of work leaving the 
country is a threat which has done duty before ; when it 
does come, the most of us can go with it. America is 
as comfortable as anywhere else. That’s what my cousin 
tells me, and he knows both. I hope I have not made 
too long a yarn. 

Yours truly, 
A Giascow WorkMaN. 

P.S.—I hope you will not divulge my right name. 





To THE Epiror or ENGINEERING. 

Srr,—In your last issue Professor Lupton explains at 
some length how small a percentage of an engineering 
artizan’s life would, under the eight-hours day system, be 
actually devoted to earning his living. This percentage 
he puts at 174 per cent., and he evidently considers this 
a most absurd proportion. It would, however, be more 
easy to draw deductions from his figures if he gave similar 
data relating to other modes of earning a livelihood—the 
case of a college professor, for instance, might be instruc- 
tive. Perhaps Professor Lupton will oblige with further 
information. 

I am, yours truly, 
ARTIZAN. 





To THE Epitor or ENGINEERING. 

Str,—We do not presume to offer any solution of the 
present specific diffeulty in the engineering trade. Our 
object in writing is to suggest, with all deference, a 
scheme whereby we venture to think the bad feeling 
manifested between Federation and Society may be 
lessened and negotiations between them made more easy 
for the future. 

The proposal in question seems so obvious that we 
cannot but think it has been made before, in which case 
we, as humble actors in the present strife, would merely 
beg for its reconsideration. 

Any one intimately acquainted with members of both 
sides in this dispute cannot fail to be struck by two 
things: (1) The resentment manifested by most of the em- 
ployers towards the Amalgamated Society of Engineers, 
and (2) the profound dissatisfaction openly expressed by 
many of its older members with the present policy of the 
same Society. 

1. Resentment against the Amalgamated Society of Engi- 
neers by Employers.—This we consider to be due, not so 
much to the organised and specific demands made from 
time to time, as to the long series of petty and individual 
complaints which, beyond question, make the employ- 
ment of the Amalgamated Society of Engineers members 
anything but a pleasure to the employers. To such an 
extent is this the case that we believe many firms are not 
sorry for the opportunity afforded by the present lock-out 
and strike of ridding themselves permanently of society 
men and methods, although at great inconvenience and 
expense. 3 

Any one having control of an establishment in which 
Society men are employed can testify to the constant 








bickerings, suspicions, and general feeling of insecurity 
and discomfort caused by the knowledge that any inno- 
vation, however trifling, may form the subject of a report 
to that secret tribunal in which he has neither hearing nor 
speech. That these reports are, in many cases, exag- 
gerated is evident from the official communications from 
the Society which reach the firm. In the three and only 
instances of official complaint with which the writers have 
had to deal, the briefest explanation in reply was suffi- 
cient to dispose of each case. Is it not fair to assume 
that these trumpery complaints, with which the firm was 
pestered, represent many others too frivolous for the 
executive to confirm officially? Had the branch been in 
possession of the true facts of the three said complaints, 
it would surely have seen the folly of wasting the time of 
its meeting in considering them, and the informers would 
have laid themselves open to the censure and ridicule of 
their less aggressive fellow-members. We hold that, until 
both sides of every question can be put before these 
gatherings, annoyance and unreasonable applications and 
complaints will continue, and unnecessary bad feeling 
result. 

2. Dissatisfaction among Members of the Amalgamated 
Society of Engineers.—That such exists is evident. Old 
members have only to be asked their opinion of the pre- 
sent policy and government of the Amalgamated Society 
of Engineers to express a very decided disapproval of 
both. Communications from those willing to express 
themselves in print, and whoare not afraid of doing so, 
may be seen almost daily in the press, and we need not 
occupy your space by even instancing them. That this 
feeling is deep and wide-spread seems certain, and we 
have been told, in many cases, that only the money they 
invested in what was originally a Friendly Society in- 
duces these men to retain their membership. They de- 
scribe the meetings as being little to their taste, and the 
discussions as one-sided and largely in the hands of the 
extreme and younger sections. 

It seems a matter for regret that an old Society, insti- 
tuted by good and unselfish men for worthy and _ bene- 
volent purposes, and which has been founded and built 
up by the numberless small contributions of industrious 
and peace-loving workers, should be in danger of ship- 
wreck and ruin. Splendidly organised, of honoured tra- 
ditions, its members full of zeal (too often, it is to be 
feared, misdirected), it has, in its day, been worthy of 
the trade and the country. Surely the framework 
of this association, tried and tested as it has been 
by storm and strife, can be made to fulfil its original 
object in a wider and better way than even its designers 
proposed. 

As the real interests of employers and employed are 
fundamentally identical, might not both parties join forces 
and, by mutual interchange of opinion and information, 
build up on the old structure a true ‘‘ Amalgamated” 
Society of Engineers, which shall be at once a noble 
charity and a constant arbitrator in the disputes and de- 
mands which must accompany industrial progress ? 
Boards of conciliation are generally only ral when a 
dead lock has arised; a vast amount of evidence from 
both sides has to be sifted while the unfortunate dis- 
putants stand idle, and the latter, moreover, are seldom 
content for long with any agreement which is, at length, 
made. Each side may be ignorant of the undercurrent of 
real and accumulated feeling which has grown up in the 
other, and which can only be endenuiaod hey acquaintance 
with each successive phase and incident of its develop- 
ment. . 

It would appear that some scheme is wanted whereby 
employers and employed should be brought into close 
communication outside the works, so that this constant 
and horrible fencing in the dark may cease ; in brief, that 
the engineer employer should join the engineer employé 
in contributing to the support and improvement of the 
trade of which they are Both indispensable members. 
Our proposal, in = words, is that the employer should 
contribute to and be represented in the Amalgamated 
Society of Engineers, and so help to build up what he is, 
at present, obliged to fight against. We herewith append 
an outline of what appears to us a feasible scheme, or at 
least worthy of discussion ; one point in its favour being 
that, as the machinery for it exists on both sides, it 
might be in operation in a month: 

(a) Every federated firm to nominate one candidate for 
election to the Amalgamated Society of Engineers. Such 
candidate may be the proprietor or any member of his 
staff having full knowledge of the works. 

(b) Every federated firm to subscribe to the superannua- 
tion, sick, and burial funds of the Amalgamated Society 
of Engineers in — to the number of Society 
members ae by such firm. 

(c) From the list of candidates nominated by the firms 
included in any district, the Amalgamated Society of 
Engineers’ branches of that district shall elect a small 
number as members, and one at least on to the com- 
mittee of each branch. 

(d) Such elected employers’ delegates to attend all 
branch meetings, to have power to speak and (?) vote, and 
to be in all ways subject to the rules now existing for the 
conduct of the Society and its meetings. 

(e) The function of such delegates to be to give in- 
formation, answer questions, and generally to place them- 
selves at the service of the Amalgamated Society of En- 
gineers as members. 

(f) In the event of any dispute or complaint at any one 
of the federated works in the district (other than those 
represented by delegate), the branch committee concerned 
to have power to summon a representative from those 
works to give information, explanation, and, if necessary, 
demonstration. Such representative to be the same 
person as was nominated by the said firm for election to 
the Society. F 

(g) In the event of a strike being determined upon, the 
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Executive of the Society to have power to suspend the 
attendance of the employers’ representatives until the 
dispute is settled. 

Is there anything in a mutual arrangement on these 
lines to which a body of honest men can object ? If there 
is anything radically wrong or dishonest in either camp, 
then this war had better be one of extermination, and if 


such a Nemesis does not surely come then experience is | as 


delusion, common sense is folly, and history nothing ! 
We are, Sir, yours truly, 
G. F. Buck. 
W. E. Buck. 
Manchester, September 20, 1897. 





To THE Eprtor OF ENGINEERING. 

Sir,—Will some competent representative of the men 
who are now demanding an eight-hours day give a straight 
answer to a plain question as to what this eight-hours 
day really means ? ; 

Joes it mean that a working day is to be strictly 
limited to eight hours, except under certain very special 
circumstances, such as the repair of breakdowns, &c.; or 
does it mean that the men will still work, say, nine hours 
per day, so long as the extra hour is paid for at overtime 
rate ? 

If the former of these statements is the correct one, we 
are met by the very serious matter that the fixed charges 
such as rent, interest on capital, and many other items, 
which are practically independent of the length of the 
working day, will have to be earned in one-ninth less time 
than at present, unless the double-shift system can be in- 
troduced. On the other hand, if the second statement 
correctly expresses the facts, I do not hesitate to say that 
the present movement is simple humbug—nothing more, 
in fact, than an attempt to get a rise of wages under false 
pretences. oat 

I am curious to see if a definite and authoritative reply 
to my question will be forthcoming. 

I am, yours faithfully, 
ONLOOKER. 





“THE LARGEST FLOATING DOCK IN 
THE WORLD.” 
To THE Eprror OF ENGINEERING. ; 

Sir,—Observing a letter in your issue of 17th inst., 
signed Blihm and Voss, claiming that they have built 
a larger floating dock than the one we have recently 
built for the Spanish Government, we should like to say 
that we never said the dock we built was the largest 
floating dock yet constructed, nor have we any wish to 
say so. Indeed, we should have preferred if much less 
had been said about ‘‘the immense size” of the dock, as 
all that was said had a tendency to increase the cost of 
insurance, and no doubt did increase the rate quite un- 
necessarily. ‘ 
Messrs. Blihm and Voss have understated in their 
letter the lifting capacity of our dock, which is over 
12,000 tons, and not a maximum of 10,000; but the real 
points of interest are the building of so large a dock in 
the Tyne for a port so far distant as Havana, and sending 
it out there completely equipped, and, secondly, the time 

in which this large dock was built, viz., seven months. 

We are, your faithfully, 
W. Denton, Director, 
For C. S. Swan and Hunter, Limited. 
Wallsend, Newcastle-on-Tyne, September 22, 1897. 


FIRE PROTECTION IN EUROPE. 
To THE Eprror OF ENGINEERING. 

Sir,—My attention has only to-day been called to a 
letter in your issue of September 3, regarding some re- 
marks of mine on the Amsterdam Fire ce enn con- 
nection with certain photographs published with the 
fourth article on ‘‘Fire Protection in Europe.” 

Any one reading the article, I hold, must have under- 
stood the photographs to illustrate typical features in the 
equipment of specific fire brigades, and though M. 
Vreedenberg in championing the Amsterdam Fire 
Brigade states that the ‘‘manual and hose truck,” which 
has been the cause of his complaint, is obsolete, I am 
afraid he will find it standing at several stations of that 
force. The appliance in question was certainly to be 
seen every time I visited Amsterdam, and I have also 
been present when a drill was executed with this appa- 
ratus. When speaking of the typical appliances of a 
Continental brigade, I do not refer to the excellent 
steam fire engines made in London, which are 
surely typically English and not Dutch; nor do I 
speak of the very practical smoke helmets used at 
Amsterdam as typical for that brigade. They are 
essentially German. I might, however, have illustrated 
one of the clumsy horsed manual engines which are 
typical for Amsterdam, but I am afraid this would no 
more have met with the approval of your correspondent 
than the photograph of the track. I am afraid I must 
repeat that the appliance in question should long have 
been condemned, and also that I consider such a splendid 
body of firemen sorely handicapped, if at any time—and 
no matter if only for small fires or even for drill purposes 
—they have to use an appliance of this description. 

Your correspondent comments generally on the Amster- 
dam Fire Brigade, and is anxious to show how many 
steam fire engines, manuals, and other appliances the 
Amsterdam Fire Brigade has as compared with other 
cities. He seems, however, quite to overlook the difference 
in construction in the different towns he mentions. 
Amsterdam certainly requires more steam fire engines 
than, say, Berlin, though Berlin may have three times as 
many inhabitants. ; 

I much regret that your correspondent should think 
that I have any wish to disparage the Amsterdam Fire 








Brigade as a whole; for not only am I very exactly in- 
formed of the efficiency of its personnel, its excellent 
organisation, its good tactics in fire-fighting, and the 
brilliant system of fire-call points of which it can boast ; 
but I also know that many of the improvements are due 
to the great ability and energy of an old friend of mine, 
the Chief Officer Meier, whose acquaintance I first made 
a room-mate when we were both studying fire brigade 
work at the Berlin Fire Brigade headquarters, and he 
had only freshly left the Royal Engineers to take up his 
new profession. There are not many cities that have 
such promising fire-chiefs as Mr. Meier, and any obsolete 
appliances in his stations may perhaps be attributed to 
the parsimony of the local authorities, but certainly not 
to any fault of his. 
Yours very truly, 
Epwin O. Sacus. 
11, Waterloo-place, Pall Mall, September 22, 1897. 








TANK LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—I cannot think why in the world a tank engine, 
drawing a train at the highest express speed should be 
specially liable to come to grief, as stated by Mr. Clement 
Stretton. Is it because an accident once overtook a train 
thus engined ? 

Does he mean that a train drawn by an engine of this 
class is not safe when travelling at 80 miles an hour be- 
cause the centre of gravity of the engine is too high—in 
other words because it has too much top hamper, and, 
therefore, liable to derailment? Surely this objection 
would apply to the engine drawing the Empire State 
Express and to heaps of other American engines, as well 
as to several European engines ? 

Personally I consider properly constructed tank engines 
could draw most English expresses perfectly. But for 
various reasons I do not press or advocate this style of 
engines for these trains. hat I strongly advocate is the 
use, as a general rule, of such engines for all passenger 
trains which travel at anything below express speed, and 
especially for trains which have to climb heavy gradients. 
Iam vihes to regard 50 miles an hour as the maximum 
speed at which trains drawn by tank engines should under 
any but the most exceptional circumstances be allowed to 
run. As it is, trains drawn by such engines have often 
run at such a speed, if not faster. This was notably the 
case when the District Railway used to run trains to 
Windsor. 

The London and South-Western Railway runs trains of 
considerable weight from Waterloo to Wimbledon, a 
distance of 74 miles, in 13 minutes, this being a general 
speed of about 38 miles an hour. And for this purpose 
they do not use one of their most powerful tank engines. 
For this service that company utilises a locomotive of 
moderate dimensions with a leading bogie, two pairs of 
rather small driving wheels, and a pair of trailing wheels. 
Now, without making the total wheel-base 1 in. longer, 
you could reconstruct these engines by providing them 
with larger driving wheels, say of 54 ft. diameter. The 
boiler might be slightly lengthened and the tanksincreased 
by a wagon top tank being erected over the boiler. 
Surely you would get four or five miles an hour more out 
of an engine so enlarged ? 

The weight on the wheels would give a good grip on 
the rails, and thus you would get a train which could 
made to run at a more even rate of speed than if hauled 
by an ordinary engine. By turning the trailing wheels 
into another pair of driving wheels you would get still 

ter power. Thus, in fact, you would solve the 
problem of drawing 200 tons of train along a road of 
average ups and downs at about 35 to 40 miles an hour 
with (provided the engine were in other respects properly 
constructed) a fairly economical coal consumption. 
I remain yours truly, 
CHARLES CLINTON. 
Penge, September 17, 1897. 





To THE Eprror or ENGINEERING. 

Srr,—In the interests of economical and punctual train 
working I have long advocated the use of powerful tank 
locomotives for all trains (passenger), except fast expresses 
which run long distances with no stop. Indeed, I see no 
necessity for anything beyond two classes of locomotives 
for passenger service, viz., large express and powerful 
side tank. But if your correspondents are in favour of 
saddle tank engines, they are hankering after an impos- 
sible class of locomotive, except for shunting ; as nothing 
is more dangerous at even moderate s s, and no com- 
pany with the past results of saddle tanks before it 
would run in the face of facts and re-introduce them. 

But your correspondents are showing us that even 
among those who have studied locomotive questions there 
is an idea that a high boiler centre is a thing to be gin- 
gerly suggested, and Mr. H. W. Pearson actually hints 
that a high boiler is a cause of unsteadiness, rs he 
says, ‘* the gauge was 7 ft., which, of course, enabled the 
boilers to kept higher with greater steadiness than 
would be the case with the narrow gauge.” Now 
the very opposite is the case, for the higher the 
boiler centre is the more steadily will the engine 
ride. I have been on many express engines, and in 
this country the steadiest are the new Caledonian and 
North-Eastern ones, with their boiler centres over 
8 ft. above rail level, and these are not so steady as the 
United States of America locomotives with boiler centres 
well over 9 ft. Your correspondents can see a specimen 
of these in your capital picture on page 356 of the famous 
Atlantic City Railroad locomotive, and a sentence from a 
letter I got this morning from a friend who rode on her 
on the 9th will aid us. ‘‘ The engine ran as easy as an 
armchair. As for the ene 4 of our [British] roads, 
it is equally mythical.” On this run this locomotive 
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hauled seven cars weighing 505,000 lb. odd (= over 225 
British tons) 555 miles start to stop in 534 minutes. My 
friend is, of course, referring to the absence of chairs on 
the American roads giving a more pleasant and mecha. 
nical road for both man and engine, which is what always 
seems chiefly to impress our experts when looking around 
on ‘‘ the other side.” 

Above all, it is to be carefully noted that a high boiler 
centre makes for safety in rounding curves, and hence in 
America their locomotives can hustle round bad curves at 
speeds which would overturn our low ones. But a saddle 
tank full of water is a very different kettle of fish. 

It is undoubted that our locomotives are becoming 
overloaded, and, still more, that our method of building 
such small machines is most extravagant, as constant 
double-heading and train duplication is the result. The 
remedy lies in modern powerful bogie locomotives with 
driving wheels not exceeding 6 ft. in diameter, and also 
six-coupled (because it is important to get up speed at 
once and to make it uphill), with the centre driver with 
no flange if you like (which is not novel), and, above all, 
having a boiler with not less than 2000 square feet of 
heating surface ; for are not all our express locomotives 
short-winded, and, as a rule, over-cylindered for the 
boiler, and generally too large in the driving wheels for 
trains of a really paying weight? 

1 am, Sir, your obedient servant, 
Norman D. Macponatp. 

15, Abercromby-place, Edinburgh, September 20, 1897. 

P.S.—The new Holman express locomotive on the 
South Jersey Railroad has a boiler centre over 11 ft. above 
the rails. The floor of the cab (footplate) is on the level 
of the coals in the tender !—N. D. M. 








DEFLECTION IN STEAMERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—‘‘ Verity,” in your issue of yesterday, mentions 
an observation he made in the case of a large iron steamer 
lying upon a temporary gridiron in which, between abso- 
lute dryness and partial flotation, he found a deflection 
of more than 8in. He also states that ‘‘if observations 
were made, first with the bunkers filled with coal ready 
for a long voyage, and afterwards at the end of the 
voyage with the bunkers empty,”’ he would expect to find 
in large steamers ‘‘a deflection of 12 in. or more.” 

It is so far satisfactory to know that the gridiron was 
a temporary one, and not in general use for receiving 
vessels, as there can be no doubt whatever that in the 
case he mentions, if his observations were correctly made, 
the vessel was badly strained. 

Numerous experiments have been made on the Clyde 
during recent years — the deflection of steel steamers, 
classed at Lloyds, under varying conditions of loading as 
compared with their form before launching, and many of 
these experiments were made in the presence and under 
the superintendence of Lloyds’ surveyors. 

They include such conditions as: Before launching, 
just after launching, when machinery and boilers are in 
place, when bunkers are full of coal, and when the vessel 
is fully laden and ready for sea. 

In no case did any large steel steamer show so much as 
1 in. of deflection in their entire length in either of these 
conditions as compared with any other. 


Glasgow, September 18, 1897. 


Yours, &c., 
NAvticvs. 








AMERICAN Coat-Minine. Macuines.—The quantity of 
coal mined by machines in 15 States of the American 
Union increased from 2,739,743 tons in 1891 to 12,553,522 
tons in 1896, or about 44 times, while the aggregate out- 

ut for the 15 States increased only about 16 per cent. 

he percentage of the total product mined by machines 
in 1891 was 3} per cent.; in 1896, 13 per cent. Eight of 
the 15 States given in the table did not use mining ma- 
chines in 1891, but the amount mined by machines in the 
eight States in 1896 was not less than 900,000 tons. 





IMMIGRATION INTO THE UNITED STATES.—Immigration 
into the United States has been proceeding less actively 
of late. The number of immigrants which landed in the 
Great Republic in July was only 14,756, as compared 
with 21,476 in July, 1896. Of the immigrants who landed 
in July this year, only 1285 came from Ireland. One 
remarkable feature in American immigration returns 1s 
the great falling off in German arrivals. At one time it 
appeared probable that the Germans were going to 
desert the Fatherland en masse; but now that the 
great European Powers are more evenly balanced, 
the German people have shown a greater tendency to 
stay at home. Another consideration, which shoul be 
borne in mind when we are dealing with the question of 
immigration into the United States, is probably the im- 
provement which has taken eng in the condition 
of the working classes throughout Europe. Higher 
wages have been generally conceded, and as food has 
ruled cheap, there has been less temptation for working 
people to seek their fortunes abroad. While the condi- 
tions of European life have thus somewhat changed, the 
United States have also been suffering from a good deal 
of depression ; and this, of course, has not been calcu- 
lated to invite immigration upon a large scale. Now that 
American business is, however, looking up, and now that 
the Western States have taken a newstart in consequence 
of the more remunerative prices current for grain, we 
may once more expect to see a considerable movement of 
human life across the Atlantic. This is all the more 
likely to be the case, since just as life becomes easier In 
the United States, it will become harder in Europe, !n 
consequence of the higher prices which will have to be 
paid for provisions of all kinds. 
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THE EOPHONE. 
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Frw people realise the inefficiency of the unaided 
human ear in locating sounds. Mr. Stuart Cumber- 
land, in his well-known entertainments, used to ex- 
hibit this very strikingly, and it was amusing to ob- 
serve the ludiciously inaccurate efforts of his blind- 
folded victim to point to the direction from which the 
sounds in question proceeded. At sea, in time of fog, 
this difficulty has been a serious matter, but now bids 
fair to be surmounted by the adoption of the ingenious 
instrument which we illustrate on this page, and which 
has been named the eophone by its deviser. This in- 
strument consists essentially of a vane A, which is 
mounted on a vertical rod and is exposed to the open 
air in as unsheltered a position as possible. On either 
side of this vane is a sound receiver, from which a 
tube leads to one of the ears of an observer located in 
aroom below. Each convex surface of the vane A acts 
as a reflector to its own receiver and as a screen to the 
other one. The rod carrying this vane can be rotated 
by means of the handwheel shown, and in use the 
observer turns the vane round till the sound investi- 
gated is heard in one ear only. The motion is then 
reversed till the sound is heard in the other ear only, 
when the direction from which the said sound proceeds 
will be about midway between these two positions. 
By turning the wheel backwards and forwards, a posi- 
tion can rapidly be found in which the sounds received 
by the two ears are of equal intensity, in which case 
the axis of the vane points in the direction of the 
sound source. The disturbance which was, in the be- 
ginning, found to arise from the whistling of the wind 
over the edges of the vane A has been eliminated by 
sheltering the vane by a screen of silk, which keeps off 
the wind without affecting the sound waves. The de- 
Vice in question has been installed on board the U.S.S. 
Indiana, and very thoroughly tested by a committee 
specially appointed for the purpose. The report issued 
of these proceedings is of an eminently favourable 
character, and asserts that with signals coming at 
“onstant intervals the sound can be located with an 
error of certainty not more than one-eighth of a point. 
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Many of the trials were made in thick and foggy 
weather, which, however, seemed to have no effect on 
the accuracy of the indications. The committee, how- 
ever, point to the necessity of giving the receiving 
vane a clear sweep of the horizon, as when shel- 
tered from the source of sound by deck-houses or 
similar structures the accuracy of the readings was 
much reduced. Another testimony to the efficiency 
of the device comes from the mercantile marine, the 
instrument having some time back been fitted on the 
s.s. Halifax, of the Canada Atlantic and Plant Steam- 
ship Company, the captain of which has been very 
successful in locating the direction of fog signals 
with it. The makers of the apparatus are the 
Eophone Company, New York. 


INDUSTRIAL NOTES. 

Tue report of the Labour Department of the Board 
of Trade states that the labour market has been con- 
siderably affected by the continuance of the dispute 
in the engineering trades. The Table given with 
respect to unemployed members excludes, as far as 
practicable, those who are on strike or locked out in 
connection with that dispute, the object being, as far 
as possible, to ascertain the state of trade irrespective 
of the strike and lock-out. But, of course, the figures 
are influenced by the dispute, because many are idle 
that would not have been but for the struggle for the 
eight hours. The absence of the total of those engaged 
in the dispute considerably reduces the number of 
ea oe Tt in the Table, but the figures nevertheless 
will compare with those in previous issues of the 
Labour Gazette as regards the state of employment 
apart from labour disputes. It appears that the aggre- 
gate returns are based upon reports from 1659 em- 
ployers, 265 from trade unions, and 170 from other 
sources; total, 2094. In 113 trade unions making 
returns there were 462,256 members, of whom 17,440, 
or 3.55 per cent., were unemp'oyed. In the previous 
report there were only 2.7 per cent., and in the same 








month of last year 3.4 per cent. in 110 unions, with 
429,621 members. The chart line shows a direct 
upward tendency, due mainly, if not wholly, to the 
dispute in the engineering and a few other trades. 
Classified according to previous Tables the position at 
the date of the returns was as follows, with corre- 
sponding percentages a month previous and a year 
ago: 
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a Unions. Percentages. 
Percentage of Un- | Unions ; 
employed Members. Making | aa 
Returns | Per- | Previous |.“ 
Number centage.| Month. — 
| go. 
Under 1 per cent. .. 21 136,365 | 29.5 30.2 17.8 
1 and under 2 per | 
cent. am oy 27 53,437 | 11.5 28.4 41.7 
2 and under 3 per . 
cent, i ae 17 34,975 7.6 9.6 6.3 
3 and under 5 per | | 
cent. oe es 15 =| 105,857 | 23.0 10.1 11.7 
5 and under 7 per | 
cent. is ae 15 | 47,449) 102 16.6 8.1 
7 and under 10 per | 
cent. se ak 9 | 59,844; 13.0 | 3.6 13.1 
10 per cent. and up-| | | } 
wards . el | 24,3829/ 5.2 1.5 1.3 
Totals ../ 113 | 462,256! 100.0 100.0 | 102.0 
| 





The variations in the proportions, both as regards 
the previous month and a year ago, indicate to some 
extent the preponderating effects of the present en- 
gineering dispute upon the labour market and state of 
employment. 





Employment in the various industries was as fol- 
lows: Incoal-mining employment was about the same 
as in the month previous, but was not quite so good as 
a year ago. Pits employing 415,422 workpeople 
worked on an average 4.92 days per week, as against 
five days per week in the same month of last year. 
But after all the proportion is good, for it means nearly 
five days per week regularly in the month. In the 
ironstone mines employment was slightly better than a 
year ago. At mines employing 16,983 persons the 
time worked was 5.65 days per week on the average, 
as compared with 5.62 days in the same month of last 
year. Moreover, the number employed was 4.6 per 
cent. better than a year ago, a fact to be taken into 
account. 

In the pig-iron industry employment was better than 
a month ago, and also better than a year ago. At the 
works of 110 ironmasters, employing 22,360 persons, 
there were 349 furnaces in blast, or two more than in 
the previous month, and six more than a year ago, 
while about 400 more persons were employed than a 
year ago. Employment at the steel works was not so 
good as it was a month ago, but it was better than a 
year ago. At 141 works 38,911 persons were em- 
ployed, or 1134 fewer than a month ago, but 1573 
more than a year ago. At the puddling furnaces and 
rolling mills employment was about the same as dur- 
ing the previous month, but was better than a year 
ago. At 91 works 19,547 persons were employed, or 
seven more than a month ago, and 609 more than a 
year ago. In the tin-plate trade the number of mills 
at work has slightly increased. At 87 works 275 mills, 
out of 484, were at work, three more than a month 
ago, but 36 fewer than a year ago. 





The engineering trades have been largely affected 
by the eight-hours dispute, and the consequent lock- 
out. Apart from those on strike, or locked out, the 
percentage of unemployed union members is stated to 
be 4.2 per cent., as compared with 3.5 per cent. in the 
month previous, and 2.4 per cent. a yearago. The 
shipbuilding trades are also largely affected by the 
dispute. The proportion of unemployed had risen 
from 4.4 per cent. at the date of the previous report to 
6.3 per cent. at the date of the last report. But the 
proportion out of work a year ago was 8.2 per cent. in 
the same trades. The percentages in both of these 
groups of trades are largely increasing from the same 
cause, the dispute in the engineering trades, quite apart 
from those in receipt of strike pay, none of whom are 
included in the present returns, according to the state- 
ment of the Labour Commissioner. 

The building trades generally continue to be well 
employed. The proportion out of work in the unions 
making returns was only 1.2 per cent., as compared with 
1.3 per cent. in the month previous, and 1.1 per cent. 
at the same date last year. Such a marvellous run of 
good trade has not been known for many years. The 
same description applies to the furnishing trades. The 
proportion out of work was only 1.7 per cent., as com- 
pared with 1.9 per cent. in the month previous, and 
2.1 per cent. in the same month of last year. 





In the textile trades employment is slack, declining 
in the spinning branches, and very slack in the weav- 
ing branches of the cotton trades. In the woollen 
trades it is dull; in the worsted trades there has been 
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a further decline; while the hosiery trades are very 
quiet. Only 58 per cent. of the mills gave full em- 
ployment to the females employed. 

Dock and riverside labour was a little better in 
London than in the previous month, and decidedly 
better than it was a year ago. The average number 
employed at the docks was 15,242, or 107 more than 
in the previous month, and 952 more than a year ago. 
In the agricultural districts employment was fairly 
good, the men being busy with harvest work, and 
other similar work suitable to the season. On the 
whole, apart from labour disputes, the state of em- 
ployment was fairly good, as the general run of the 
reports indicate. 





The total number of new labour disputes in the 
month was 66, involving 15,303 workpeople. But 
these figures do not include the number of fresh firms 
joining in the engineering disputes since the last report. 
The corresponding number of disputes in the previous 
month was 65, involving 46,539 workpeople. In the 
same month of last year the number of — was 
96, affecting 14,200 workers. Of the total disputes in 
the month, 14 took place in the building trades; 8 
in the mining and quarrying industries; 13 in engi- 
neering and shipbuilding; 4 in other metal trades ; 
10 in the textile trades; 3 in the clothing trades; 
and 14 in other industries. Settlements were effected 
in 90 disputes, old and new, involving 18,800 work- 
people, of which 35 were in favour of the workers, 
affecting 8520 persons; 35 were in favour of em- 
ployers, affecting 6403 persons; the other 20 were 
settled by negotiation and compromise, affecting 3880 
persons. On the whole, therefore, the results were 
favourable to labour. 

The changes in rates of wages affected 132,100 work- 
people, of which total 131,000 received increases in 
wages, while about 1100 sustained decreases. The net 
result was an average advance in wages of 7d. per 
head on the weekly wages of all concerned. The in- 
crease included 120,000 miners in Durham and 
Northumberland, and about 5200 in the engineering 
and shipbuilding trades ; and also 3408 operatives in 
the building trades. The changes, affecting 128,250 
persons, were effected by negotiation and otherwise, 
without cessation of work, peacefully ; those affecting 
950 persons by arbitration after a strike, and those affect- 
ing 2900 by strikes which were more or less successful. 
As regards hours of labour, changes took place 
in 16 different centres, and in all cases, except one, 
there was a decrease in the working hours. In nine 
instances the hours were decreased to 48 and under, 
in one from 54 to 50 hours, and in two others from 54 
to 53 hours per week. Others were from 54 to 52 hours, 
two 56 to 5l hours ; one 57 to 56 hours ; and one from 
10 to 9 hours per day. The only increase was at 
Huddersfield, from 48 to 514 hours per week in the 
printing trades. In seven trades the hours were 
reduced to from 47 hours per week to 444 hours, 
where previously they had been much longer. The 
average decrease was 4.5 hours per week, and in one 
case six hours, or one hour per day. In some cases 
there was an adjustment of wages for the decrease of 
hours, in other cases wages remained the same as for 
the longer hours. 





The monthly report of the Boilermakers and Iron 
Shipbuilders shows that 4931 members were on the 
funds, as compared with 3829 last month. The full 
returns are as follows : 


This Last 

Month. Month. 
Cards granted ... — =n 46 28 

Members signing the vacant 

book ... ae se ar 609 511 
Members on house donation... 2554 1157 
cs sick benefit ; 1196 1231 
so suiperanruation... 526 502 
Total 4931 3829 


The above shows to what extent the engineering dis- 
pute had affected the Society up to the date of the 
report. The expenses of the month increased from 
4940/. 18s. 6d. to 4979/, 7s. 4d., which was but small. 
The number of members increased by 129, allowing for 
deaths and exclusions. The Wear, Tees, and London 
Drillers’ Society have asked to be admitted, or amalga- 
mated with the Union, and the report gives all the 
facts of the case for the members to vote pore ea 
The proposed amalgamation will help to get rid of 
some of the difficulties as to the demarcation of work, 
which have recently cropped up. Some of the members 
had expressed an objection to amalgamation on the 
ground that the Drillers’ Union had been the cause of 
dispute, and of expense ; the council reply that amalga- 
mation is the way to avoid it in the future. he 
result of the voting on the hours question was as 
follows: For 51 hours per week, 6627; for 48 hours, 
23,392; for 45 hours, 1070. For co-operation with 
the federated trades for a reduction of hours, 25,433 ; 
to join the London committee for the eight hours, 
3403. The votes are regarded as a justification of the 
attitude of the secretary and the council upon the 








eight-hours question, and the report states that they 
will continue to act with the Federation of Organised 
Trades as heretofore. The votes of the members were 
taken for a 2s. 6d. levy for the benevolent fund, but 
as only 15,576 voted for it, and 14,862 against, the 
council think that the majority is too small to make 
the levy. It, therefore, remains in abeyance for two 
months. The district reports show where, and to 
what extent, the engineering dispute had affected the 
trade of the several districts at the date of such re- 
ports. In some districts there were bad results or 
stoppages, in others slackness had begun to affect the 
members of the Union. Steady men, good timekeepers, 
are advertised for in some centres ; some such were 
wanted on the Thames. 





The dispute in the engineering trades had not 
changed much up to the close of last week, but there 
were apparently some indications of a possible change 
in the situation. The extension of the concessions 
seems to have come to an end for the present ; but the 
area of the lock-out had widened, Dundee, Bristol, and 
Otley being mentioned as places where employers had 
given notices, and where all the men leave their work. 
Important rumours have been afloat as to possible 
negotiations. The Federation of Engineering, Ship- 
building, and Allied Trades, at their conference at Car- 
lisle, determined to seek an interview with the em- 
ployers upon the subject of the lock-out. Those 
trades represent men who are not directly involved in 
the dispute, but are affected by it. The employers 
have also met. 

Mr. William Mather’s letter has been widely dis- 
cussed as containing possibly a basis of negotiation. 
His proposal is to concede the eight hours, and to 
arrange all difficulties as to the machine question by a 
conference. Similar suggestions have been made by 
other large employers of labour in the engineering 
trade, and by some prominent men in the labour 
movement. It appears that the employers connected 
with the Federation deem Mr. Mather’s proposals inad- 
visable, while the more prominent leaders of the Union 
state that they are prepared to negotiate on the basis 
suggested. The present dispute is said to be more due 
to restrictions as to working machines than to opposi- 
tion to a reduction of working hours. Be that as it 
may, the drop from 54 to 48 hours per week is far 
too big a drop to be conceded all at once — six 
hours in some cases and five hours in others, it being 
equivalent to more than one-half a day’s pay per week. 

Funds tor the men on strike and locked out come in 
pretty freely from various sources. The 3000/. voted 
by the Co-operative Wholesale Society is being largely 
augmented by votes from various co-operative societies 
in different parts of the country. The Northumber- 
land Miners have voted 350/. The Railway Servants 
have voted 1000/., and also 200/. per week until the 
conference at Plymouth in October. The Carpenters 
and Joiners’ levy will bring in about 650/. per week. 
Other unions are voting money, or taking a vote of 
their members for the purpose of doing so. One 
large union was about to vote a large sum, and a levy, 
when it was found that the rules forbade it. The 
vote of the whole Society was needed before a grant 
could be given above 100/. The question will, there- 
fore, be submitted to the members. But some of the 
unions will soon feel the strain of the lock-out by the 
increase of their own unemployed members. This is 
especially the case with the trades belonging to the 
men’s Federation. The Labourers’ Union has agreed 
to increase the levy from 6d. to 9d. per week. 





Owing to a strike of shipwrights at Walker over 
the demarcation of work, the shipbuilding employers 
of the north-east coast decided to lock out the whole 
of the Society men from the Tyne to the Hartlepools. 
This will throw idle about 2000 men, and it is thought 
probable that the shipbuilding yards will be closed for 
a fortnight. This will increase the difficulties of the 
situation immensely in all the northern and north- 
eastern centres. 





The shipwrights’ ballot on the hours’ question has 
resulted as follows: For 51 hours, 572; for 48 hours, 
2517 ; for 45 hours, 170; thus affirming the 48 hours 
as a matter of ges as, indeed, the ballot has 
done in most cases. But the policy is in question at 
the present time in some of the trades. 

The shipwrights employed in the Royal Dockyards 
are preparing a petition to the Admiralty, all the 
various associations to join in its presentation on 
October 1. The petition will ask for the abolition of 
the present classification, which, it alleges, has given 
dissatisfaction. The men request that instead of the 
three classes or grades at l/, 12s., Il. 12s. 64., and 
ll. 13s. respectively, that the rates shall be lJ. 13s. 
uniformly to established men and 6d. per week ad- 
vance to hired men, making the wages of the latter 
ll. 14s. per week. It is estimated that the advance 
asked for will require about 3000/. a year for the 
five great Government yards. As a rule, the ship- 
wrights in the Royal Dockyards are paid less than in 








private yards, but they have some other advantages 
which the latter do not enjoy. 





There has been a new development in connection with 
the strike of the engine-tool forgers at Sheffield, which 
has lasted ten weeks. At a meeting of employers held 
last week it was decided to lock out every tool-forger in 
the district unless the men return to work within a 
week. The men state that the terms demanded have 
been conceded to two-thirds of the men, namely, 10 per 
cent. advance, and that the difference is only 5 per 
cent. with the remainder. There are, it appears, 
only about 400 forgers in Sheffield, and now the 
Society is without funds. 





The Cleveland Ironmasters’ Association met the 
representatives of the Blast-furnacemen’s Society last 
week, and discussed the proposals for an eight-hours 
day, or shift. The meeting lasted nearly six hours, 
At last it was agreed to concede the eight-hours shift, 
subject to certain conditions. The result, it appears, 
was highly satisfactory to the men’s representatives, 
so that it seems certain that the conditions will be 
agreed to, and the eight-hours shift will be carried 
out. 





The condition of the cotton trade in Lancashire is 
bad. In Ashton alone some 300,000 spindles are 
stopped, and over 1000 workpeople are idle in con- 
sequence. At a meeting of manufacturers it was re- 
ported that the employers were nearly unanimously in 
favour of a 10 per cent. reduction in wages, if con- 
ditional upon short time. While this is the state of 
things the members of the Weavers’ Association have 
made a stand against six firms at Burnley because they 
paid below the list. These represent 4500 looms, and 
employ 1500 operatives. One firm promised to pay 
the list, and the notices were in that case withheld. 
The Blackburn district Weavers’ Association reports 
that they have paid 800/. for stoppages during the last 
three months. The textile operatives strongly con- 
demn the Trades Congress resolution in favour of 
raising the age of children to 15 years before they can 
be put to work. They declare that it means the ruin 
of the textile trades. In demanding too much, Con- 
gress has overstepped the mark, 





The railway servants are pressing the directors of 
the several companies very hard for better pay, 
shorter hours, and improved conditions of labour. It 
is said by the leaders that piecemeal action has failed, 
and_ now it is proposed to hold a conference of all 
grades to formulate a demand for better conditions, 
higher wages, and shorter hours for all railway em- 
ployés, instead of proceeding with one class or grade 
ata time. It has also been stated that where better 
terms had been granted, these had not been kept or 
adhered to by the companies. The latter is a serious 
statement, which will, it is to be hoped, prove to be a 
mistake. In any case, after the negotiations with 
the North-Eastern Railway, it is to be hoped that 
peaceful arrangements will be made by the parties con- 
cerned. It is reported that the directors of the Midland 
Railway Company have appointed six of their number 
to confer with the commitee of the Midland Railway 
Friendly Society with the view of maturing a scheme 
to meet the requirements of the new Compensation for 
Injuries Act. The London and North-Western Rail- 
way Company have agreed to advance the wages of 
their platelayers. 1s. per week from October 1 next. 
This advance will affect a considerable number of men. 
The application made by the men’s officials some time 
ago was ignored by the company, but now the 
advance has been spontaneously made. A strike at 
Paddington Station for an advance of 3d. per ton in 
the goods department was conceded by the manager 
to avert delay of the goods in transit. 





The miners of South Wales and Monmouthshire 
have been agitating again against the sliding scale, 
and a vote has been taken with respect to its discon- 
tinuance. The men only regard the scale favourably 
when it operates in their favour, adversely when it 
operates otherwise. But the leaders, as a rule, sup- 
port the scale as a means of peace, and as affording a 
tolerably just method of adjusting wages. 








Brazit.—The population of Brazil is now estimated at 
16,600,000. In this aggregate the State of Minas Geras 
figures for about 4,000,000, the State of Babia for 3,000,000, 
the State of San Paulo for 1,384,000, and the State of Per- 
nambuco for 1,030,000. 





MANCHESTER SEWAGE.—A special meeting of the Man- 
chester City Council was held on Thursday to consider 
the expediency of promoting a Bill in Parliament to 
authorise the council to construct, at a cost of 258,000/., 
a culvert to convey the effluent of the sewage of Man- 
chester into the Mersey at Randles’ Sluices, a distance of 
16 miles. It was intimated that a statement had been 
made on behalf of Liverpool that no opposition would be 
forthcoming from that quarter, provided the effluent was 
chemically treated as proposed. The scheme was adopted 
by 49 votes to 9. 
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A SPECTROGRAPHIC ANALYSIS OF IRON 
ORES AND ASSOCIATED MINERALS.* 


By W. N. Hartiey, F.R.S., and Huan Ramacr, 
A.R.C. Se.L., F.1.C., F.C.8., Royal College of Science, 
Dublin. 

In the examination of the spectra of the flame from the 
converter used in the basic Bessemer process, lines and 
bands were photographed which were proved to be absent 
from the flame from the acid process, and yet they could 
not be attributed to the basic materials of the charge. 
Some of these lines were characteristic of the rarer metals. 
They were likewise found in metallic iron from the blast- 
furnace, in rail steel, and in aluminium, reduced from 
alumina obtained from Irish bauxite ; in addition, several 
elements not usually considered as constituents of iron and 
steel, or of aluminium, were also present, as, for instance, 
lead, silver, copper, gallium, and chromium. 

We were desirous of studying the Bessemer flame in 
works other than those already visited, but as circum- 
stances have prevented our having the opportunity of 
carrying on further investigations in this direction, such 
work for a time has m suspended. Finally, on con- 
sideration of the whole subject, it seemed ible to 
attack the question of the origin of these lines in the 
spectra from another point of view. Thus, having already 
proved the volatility of a large number of elements and 
their compounds in (a) the oxyhydrogen flame, and (}) the 
carbonic oxide flame, it seemed a matter of considerable 
interest to examine a large collection of iron ores for 
volatile constituents of a metallic nature. By so doing it 
is easy to ascertain the elements which might be found in 
the metal smelted therefrom, those to be looked for in the 
flame from the converter, and those which may be ex- 
pected to pass into the steel as the final product of such 
ores. 

Having regard to the fact that some of the elements 
known to be present are not volatile at the temperatures 
employed, such as vanadium, titanium, and silicon, and 
that others have but little emissive power, such as zinc 
and aluminium, it is necessary to draw a distinction 
between the two categories; but without entering into 
detail with respect to each element, it is proposed to 
state simply those which have been found in the ores and 
minerals examined by means of their photographic 
spectra, for these are the substances which would appear 
in the Bessemer flame. 

The details of the examination of 91 specimens are con- 
tained in Tables I. to VI. inclusive. The relative propor- 
tions of the elements present in small quantity are indi- 
cated, but not the actual quantities. It would, however, 
be a simple matter, in any cases of particular interest, to 
render these results quantitative by photographing com- 
parison spectra obtained from weighed quantities of pure 
materials, by counting the number and measuring the 
intensities of the lines in both cases, as in every instance 
weighed quantities of ore were employed. 

In Tables VII. to IX. inclusive, aan is a statement 
of the elements detected in such minerals as may be 
mixed with a charge of ore, or may adventitiously occur 
therein. 

The minerals referred to are pyrites and such as contain 
chiefly alumina and manganese. 

Mention must not be omitted of a paper we communi- 
cated to the Chemical Society on ‘‘The Wide Dissemi- 
nation of some of the Rarer Elements, and their Mode of 
Association in Common Ores and Minerals.”+ The pre- 
sent communication deals with the same collection of ores, 
but it treats the examination of them in a totally dif- 
ferent manner, the results being relatively quantitative 
and carefully tabulated, so that the evidence afforded 
may readily be comprehended. The method of examina- 
tion was similar to that employed in observing the volatile 
constituents of the Bessemer flame, weighed quantities 
of the ores or minerals being simply burnt in the oxyhy- 
drogen flame, and the spectrum photographed with the 
same instrument. t 

_In many cases the same ores before and after calcina- 
tion, were examined, which is obviously an advantage, as 
it is the calcined material which is smelted. alf a 
gramme of each substance was generally taken, and as, in 
the state of powder, they were difficult to manipulate in 
an ordinary support of kyanite, the powders were wrapped 
up in ashless filter-papers, and burnt in with the oxy- 
hydrogen flame. Blank experiments were, of course, 
made with the same paper to ascertain that no impurities 
were thereby introduced. The spectra were measured, 
and wave-lengths of the lines determined ; when this has 
once been accomplished, spectra hotographed for com- 
parison yield satisfactory results for the purpose of iden- 
tifying the lines of the elements which are present. 

In the paper we have referred to, we sought informa- 
tion concerning the geological distribution of the rarer 
elements, and of facts helping to elucidate the origin of 
ore deposits, 

The formation of minerals, and of lodes and beds of 
ore, has been dealt with by Gustave Bishof,§ by Irving 
and Van Hise, more recently by Professor Franz Posepny|| 
and by S. F, Emmons.{]_ In the prosecution of such in- 
quines we believe that the method pursued by us will 





* Read before the Iron and Steel Institute. 
t Transactions, vol, Ixi., page 533. 
page ee of the Iron and Steel Institute, vol. xlviii., 
§ ‘Chemical Geology.” 
a The Genesis of Ore Deposits,” Transactions of the 
Gece of Mining Engineers, special edition. 
the United Stat 3 ee of the Useful Metals in 
ute of Mining Engin ii 
Treatise on One Deposits” Ph XXli., 


ransactions of the American Insti- 
a page 53, 1894. 
Phillips and Louis, 1896. 
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TABLE I.—Tuer Composition or Iron Orgs, 
Pi | 
Big 3 
dle|s ; g : : 
U1. Elgisie 2/2 2/8 
Sisigais | Flalai ¥ 
ala |a| @ 5) <) S & 
Calcined Oleveland ore, from the | 
North-Eastern Steel Company’s | 
Works, Middlesbrough Me ..|Naj K | ? | Ag1|Cu2| Ca | Gas 
| Cleveland ironstone, Middlesbrough) 
@).. a2 Se aie “us --|Na/ K | .. | Agi Cul] Ca | Gal 
Clay ironstone, Yorkshire (a) .. ..|Na| K | ? | Ag1)Cu2/ Ca | Ga2 
. se Grosmont, Whitby, 
Yorkshire (a) .. = 7” ..|Na| K | Rb| Ag2 Cu2/ Ca | Ga2 
Clay ironstone, Grosmont, Whitby (a) Na| K | ? |Ag2 Cu3)| Ca | Gal 
Clay ironstone, Hedley Collieries, | 
| Northumberland (a) .. 25 ..|Na|K | ? | Ag2 Cul| Ca |Gal 
| Clay ironstone, Hedley Collieries,| | | 
calcined(a) .. sa ne ..|Na| K | ? | Ag1 Cul]} Ca | Ga2 
| Clay ironstone, nodules(a)_ .. -|Na|K | ? | Ag2, Cu2| Ca | .. 
a $5 MerthyrTydvil, South) 
Wales (a).. it i ie oe | 2 eet g. || Cae |} nn 
| Clay ironstone, balls, calcined (a) ..|Na| K | ? | Agi Cus! Ca | Gal 
» ms Castlecomer, Co. Kil- | 
kenny (a) aS EF ai ..|Na| K | ? -- |Cu2| Ca |Ga2 
| Clay ironstone, Northamptonshire (a) Na| K | ? |Ag1 Cu2) Ca |Gal_ 
| Iron spar, Brendon Hill Iron Mines,| } 
Somersetshire (a) ss a cel K |}? |Ag2 Cul! Ca 
Clay ironstone, Northamptonshire) | | 
ore, calcined (a) aS - ..|Na| K | ? | Ag1|}Cul| Ca | | 
Calcined ironstone, Normandy Mine, | 
Yorkshire (a) .. < + ..| Na] K | Rb Cul | Ca | Gal 
Bassy ironstone, Longton, Stafford- | 
shire (a) .. se a * ..|Na| K | ? |Agl|Cul| Ca 
| Bassy ironstone, Longton, calcined (a), Na} K | ? | Ag1l Cul | Ca 
Old Man ironstone, Derbyshire (a) Na| K | ? | Agl1 | Cul | Ca 
Gubbin ironstone (a)... ae ..|Na| K} 2? |Ag1|Cu2| Ca 
= a calcined (a) .. ..|Na| K | Rb/| Ag1|Cu2)| Ca 
Ball ironstone (a). . 6s e ..|Na| K | ? | Ag1/Cu2! Ca 
fi, ee ‘ calcined(a)_.. ..|Na/ K | ? |} Ag2/Cu3| Ca 
| Diamond ironstone, calcined (a .| Na} K | ? | Ag1|Cul| Ca 
| White ironstone (a) - e ..|Na| K | ? |Ag1|}Cul| Ca ie 
= a calcined (a) ..|Na| K | ? | Ag1|Cu2| Ca |Ga2 
Blue Flats ironstone (a). . " |Na| K | ? | Ag1|Cu2| Ca |Gal 
| Blue Flats ironstone, calcined (a) ..|Na| K | ? | Ag2|Cu2)| Ca | Gal 
| New ironstone, Foley Colliery (a) ..|Na| K | ? |Ag1 > Cu2/| Ca | Gal 
New Mine ironstone, Foley Colliery (a)) Na| K | ? |Ag1 | Cul| Ca 3 
“oe re calcined(a) ..|Na| K | ? |Ag1|Cul| Ca! .. 
Poor Robin ironstone (a) ss ool Na) K {| ? |Ag1|Cu2{| Ca |... 
e i m* calcined (a) ner Na| K | ? |Agl1|Cu2/ Ca | .. 
Ironstone, Hanbury Mine, Longton (a)| Na} K | ? |Ag1|Cu2)/ Ca | .. 
, Frinsarren, Pembroke (a)..| Na| K | ? |Ag1|/Cul| Ca | .. | 
Black ironstone, from above Black| | 
Bed coal(a) .. is as .-|Na}| K | ? .. |Cul| Ca |Ga2 
Deep Mine ironstone, Longton(a) ..|Na| K | ? | Ag2 Cu2| Ca | Gal 
Ironstone, Hengistbury Head, Isle of | 
Wight (a) eS IS SE aa ot ae: el 
| Dog-tooth ironstone, Newbold, Ches-) | 
terfield (a) a? = .-|Na}| K | ? | A¢g1'Cu2| Ca | Ga2 | 
Chalky Mine ironstone, Longton (a)... Na| K | ? |Ag3 Cu2| Ca = Gal 
Old Woman Black Shale, near Chester- 
field (a) .. as ns + ..|Na!| K | ? | Ag1 Cul | Ca 
Ferruginous Marl, Great Hematite 
Mine, near Llantrissant, Wales(a) |Na| K | ? |Ag1 Cul! Ca 
Conglomerate, a mixture of hematite) 
and calcespar, Mygney, near Llantris- | 
sant (a) .. os aa -.-|Na| K | ? | Ag2 Cul} Ca | 
Calcined clay band (a) .. ra -.|Na| K | ? | Ag1|Cu2| Ca | 
» Soft band, Calder Braes(a)..| Na| K | ? | Ag1 Qu2| Ca | 
+ black band, Calder Braes(a)| Na} K | ? | Agi |Cul| Ca 
Raw black band (a) Ay a. --|Na| K | ? | Ag1|Cu2); Ca <a 
Black band, Staffordshire (a) .. ..|Na!|K | ? |Ag1|;Cul| Ca = Gal 
a Mount Melville Mine, St.| 
Andrews, Scotland (a) - ..|Na| K | ? | Ag2/|Cul] Ca es 
Black band, the same, calcined(a) ..|Na| K | ? | Ag2)Cul] Ca on 
oa inburgh (@ sf ..|Na| K | ? | Ag2|}Cul| Ca ai 
Mineral de Malone, Pic de Namur (a) | Na' K | ? .- |Cu2] Ca ,Ga2 
TABLE II.—Brown HEMATITES. 
Pistolitic hematite, Lonveignez (a) ..; Na| K Rb|Ag2,Cu2; Ca /Ga2) .. 
Brown hematite, Aryleur, near Liége(a)| Na| K ? | Ag1|Cu3| Ca] .. “se 
eR St. Maur, Meuse (a)..|Na| K 2? | Ag2/Cu3| Ca |Gal| .. 
a Graux, S.W. of | } 
Namur). ccculsss...«, | Napa, t ays | Cue Ca | md ee 
Brown hematite, Werbomont (a) ..|Na|K | ? -» |Cu2]| Ca ae a 
° Cornwall (a) .. e-}Na}] Ki ? }Ag1!Cul) Ca an | Ind 
TABLE III.—Limonitss. 
Limonite, locality unknown (a) ..|Na| K | ? | Agl | Cu4, Ca eae 
= anhenstriegés, Saxony (d) | Na | K | ? |Ag3|Cu4| Ca a See 
ey Lercoul, Arriege, France(d)) Na|K1) ? | Agl | ee Ca < 
- Fleetwood, Pennsylvania, 
U.S.A. (d) se a e3 -.|Na| K | ? | Ag 1 eae Ca |Gal! .. 
Bog iron ore, Ippendorf, Rhine(d) ..'!Na! K |} ? |} Agi !Cul ee are 
TABLE IV.—Rep Hematires. 
Hematite, Osnaburg, Germany (b) ..'Na| K | .. |Ag1|Cu2| Ca In1l 
i Haycock Mine, Ontario, | | 
Canada (6) a3 - +5 --|Na| KX of EEE by AT oe ¢ 
Hematite, Esvenstock, Saxony (b) ... Na| K Ag1/Cul| .. me oe 
a Altenburg, Saxony (b) ..|Na| K |... Agl on Ca is In1 
BR Schwarzenburg (0) .. ..| Na| K |Rb2 Agl | Cu6b| Ca | Gal In2 
“ Erzgebirge (b) oe ..|Na@a| K|..;Agl|Cul} Ca /|Gal| .. 
es Schneeberg, Saxony (b) ..| Na| K oe ORR | a Pe 
es Elba (0) Be a ..| Na| K | oo |Oul| Ce | 
ad Cleator Moor, Cumber-) | | | 
land (d).. oy ¥ a AOL | .. | AEE | Oat] .. 
Hematite, Antwerp, New York oo) Ae a os (AE PORE}... 
Iron glance, Elba (d) .. ; . Na| K|.. | 4¢8/)}Cul antl 
ee Canada (d).. a --|NWa| KE] ..|Ag2);Cul|] .. | 
| _ Norberg, Sweden(d) .. Na| K | .. | Ag2)Cul/ Ca | 
| Iron ore, Styria(b) “ rt «| Na| K|.. | Aglj|Cu2/ Ca | 
Hematite, Llantrissant, Wales(a) ..'Na| K | ? Agi (Cul! Ca | 
Specular iron ore (@) ... a -.' Na| K | | oo {OUR | Cat 
is » Darlkarlsberg,' | 
Sweden (a) a =e es shel ak bes .. |Cul| Ca | Gal 
Specular iron, Mossaberg, Sweden (a) | Na| K| ? |Ag |Cul! Ca eS 
| 
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prove of considerable value, as it has enabled us to arrive | 


at important generalisations. 


EXPLANATION OF THE SYMBOLS, NUMBERS, AND ABBRE- 


VIATIONS USED IN THE TABLES. 


In Column I, the specimen’s number is stated, 








_ Column II. contains the name of the ore or mineral, and 


| itslocahty. Specimens marked (a) are from the metallur- 
| gical collection of the Royal College of Science ; (b) from 
the Science and Art Museum ; and (c) from the minerals 
used for analytical practice in the chemical laboratory 
}of the Royal College of Science, Dublin ; (d) minerals 
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TABLE V.—MAGNETITEsS. 


| | 
: ° | | |} o : 
I Il. Sigis ; = EI E =z 2 | a3 = 2 
Sie ss 7] S = = : Y oy 5 
sIg FIFE Ee S gi slaigigi/Fi ere 
Bi@ialBis is 1d |81E/8| R12 |/6)18 
80 Magnetite, Moria Mine, Essex County, | | 
New York(d) .. 3 - ; @ Kj; ? |Ag1;Cul Ca ‘Gal Fe Mn | 
81 Magnetite, Ozarka Mountains, Ar- | } | 
kansas (d) a se ‘e --|Na K Ag1|Cul Ca $Ga2 | Fe Mn Pb 
82 Magnetite, Opdal Skage, Namsa, Nor- 
way (d) .. 4 ; - ...Na K Ag1 Cu2 Ca Gal | Fe Mn Pb 
£3 Magnetic iron ore, Darlkarlsberg, | 
Sweden (a) a ‘ie ~ ..|Na K ,? Ag2/]Cul, Ca Ga2 | Fe Mn Pb 
&4 Magnetic iron ore, Bispberg,Sweden(a) Na K ’ Agl!/]Cul, Ca Ga2 Fe Mn Pb 
85 - - Dannemora, Swe- | } 
den (a). a a cs ..|Nea Ki? Aglj/Cul! Ca Gal | In2 | Fe Mn Pb 
86 Magnetic iron sand, washed from sand | 
in Bray Strand, County Dublin Na K’..:AgliCul! Ca Gal Fe Mn Pb 
TABLE VI.—SIperirTes. 
87 Siderite, East Pool Cornwall (c) ..|Na| K + Rb; Ag9 | Cu9 Ca |Gal | In2 Fe Mn Pb4 
88 mt xe Camborne, Corn- | | | 
wall(d) .. i o . Na| K Ag3 | Cu3 Ca mS) .. | ae 
89  Siderite, West Cornwall (d) Na' K... | Ag2|}Cul| Ca In1 | Fe; .. | Mn Pb4 
90 - Hendaye, Spain (d) Na K . Ag3 |Cué6 | Ca In 3 Fe; .. Mn Pb2 
91 a Siegen, Westphalia (d) Na K Ag21Cul| Ca In2 | Peel ss | Mn 
TABLE VII.—A.uminious MINERALS. 
62 , Aluminous iron ore, Co. Antrim, Ire- | { \ | ' | | 
land, No.1(e) .. ; us ..|Na K . | Ag1|;Cu2 Ca8s|Ga2 Sa | Fe Mn | Cri 
93 | Aluminous iron ore, Co. Antrim, Ire- | } | 
land, No. 6(¢) .. sm - ..| Nai K Ag1 |Cu2 Ca2 | Ga2 Fe Mn 
e4 Aluminous iron ore, Co. Antrim, Ire- | 
land, No. 11 (e) .. . ; ..|Na| K . | Ag1 |Cu3 | Ca2|Ga2 va te Fe, Ni3/ Mn | Crl 
95 | Kaolin (c) i Na K -» |Cu2/ Cal/Gas, .. ‘ eC) «< fame]... 1 eee 
% | Aluminite (c) - *. = ..| Na| K }Cu3 | Cal} ‘ Fe| .. |Mn2|Cr2/| Pb2 
97 | Decomposed quartzite, Shankhill, Co. 
Dublin (e) a i ” : ie oe ee Cu2 Cal} Gal Fe, Ni3 -- |Crl| 
98 | Bauxites, No.1. Locality not stated, , | : | 
probably Irish (c) | Na K Ag1 }Cu4 Cal | Ga6 Fe | Nil io, (ae 1 
99 “s », 2. Co. Antrim, Ireland, | | | | 
(es as ..| Na| K Cu3 Ca2!Ga3 Fe Nil | Mn2| Cr5 
100 _ a Locality unknown, | | 
probably Irish (f) | Na| K Ag1 |Cu3 Cal/}Ga4 Fe, Nil | Mn3| Cr2 
101 s », 4 Arles, France (f)..| Na) K .. |Cu2j| Cal! Ga3 | Fe! Nil| .. |Crs| 
102 5. Arles(f) ... ..| Nal K Ag1 |Cu2 | Cal|Ga3 | Fe, Nil | Crl 
103 Ke oo & BETS). 2. ..| Na| K . | Agi | Cu2 .. |Ga3s Fe | Ni2 ssa Cr 2 | 
104 mm », 7 Locality unknown(f/) Na K Agl1 Cu3 Cal/Ga3 Fe Nil |Mn2|(Cr1 | 
W5 si » 8 Arles(f) .. ..| Na| K oe Su 2 | Ca2|Ga4 Fe | Nil | Mn1/ Cr3 | 
106 me » 9 Arles(f) .. ..|Na| K Cu3 Ca2/Ga6 ; Fe | Nil | Mn2j Cr2 | 
107 - » 10. North of Ireland(/) Na, K .. |Cu8 oe Ga 3 “= Fe Ni2 | Mn1/}Cr?2 | 
108 as > i Seats) =... ..' Ral & Ag1 !Cu2/Cal'Ga3! .. | Fe! Nil Mn1' Cr5 
TABLE VIII.—Various MANGANESE ORES AND MINERALS. 
109 Spanish ore, 15 per cent. Mn., used at | | | 
Middlesbrough .. . cS ..|Na| K|.. |Ag2|Cul] Ca In1l Fe} :. Mn Pbs 
110 Pyrolusite, Geissen, Saxony (4) ..|Na| K |Rb1/ Ag1 | Cu3 | Ca ; .. |Fe Ni3|] Mn 
lu | ps Iimenau, Thuringia (d) ..; Na| K Rb2); Ag1|}Cu3!| Ca Tl3 |Fe .. | Mn 
112 | Psilomelane, near Dolgelly, Nortt | | | 
| Wales (d).. ae < a ..|Na| K | .. |Ag1|Cul] Ca |Gal Fe Nil| Mn 
113 | Psilomelane, Lorca, Spain (d) .. ..|Na| K |Rb3} Ag1/|Cu4| Ca | Ga3 | iy ee Mn 
114 = Siegen, Westphalia (@)"')Na| K [Rb2)Ag1/Cu2|/ Ca| .. | Fe | Ni4| Mn 
115 | Rhodonite, near Dolgelly, North | | 
Wales (d).. a os - ..|Na| K . |Ag1/Cul Ca 5 -- |Fe| Nil | Mn | 
116 Rhodonite, Paisberg, Sweden (d) |Na| K | .. | Agl1|Cul Ca i co |e a Mn | Pb5d 
117 Pyrolusite, locality unknown (c) Na/| K |Rb2/ Ag1 | Cu6 Ca Gal Tl2 | Fe Mn | Pb2 
118 Manganite, locality unknown (c) Na| K | .. | Ag1|Cu4 Ca sie T13 | Fe ie Mn | Ph4 
119 | The same, 25 grams used % Na K | ? |}Ag j|Cu | Ca |Ga Tl | Fe) Ni Mn | Pb 
120 Franklinite, locality unknown (4) Na| K]../| 'Cul | Ca a Se Fe ae Mn fe 
TABLE IX.—Pyrires. 
167 Iron pyrites, Wheal Lane, Cornwall (d) Na | K Ag3 | Cu4 Ca | J}In3;T11 Fe; .. | Mn | Pb3 
158 Marcasite, Radiated, Dover (d) ..|Na| K Ag1/|Cul St ee oe Tl1 | Fe! Ni3{; Mn | 
159 ~—_— Iron pyrites, Esna, Norway (d) ..| Na) K | Ag1|}Cu8| Ca |Gal/ In2 ae Fe; .. | Mn | Pb1 
160 | Pyrrhotite, Rom, Smalleneul, Norway | | | | 
Ea temas TT Ag1|Cu7| Ca = .. | Fe| Ni9| Mn 
161 Pyrrhotite, Anréen, Bamle, Norway (d) Na| K Ag2|Cué}| Ca In 1 os Fe; Ni3) Mn | Pbl 
162 Pyrites, Staffordshire (0) 7 ..|Na| K|.. | Ag2|Cu9 Ca A? Tl4 Fe} Nil | Mn Pb6 
163 ae Roschau (0) = oi Na| K|.. | Ag1|Cul/| Ca = ie Fe Mn | Pb3 
164 - Freiberg, Saxony (0) .. Na| K| .. |Ag1|Cul| Ca Inl | “A Fe | | Mn | Pb2 
165 »,  Schemnitz, Hungary (0) Na| K|.. | Ag5/Cul Ca a ae . Pb5 
166 oe Isle of Elba (0) .. os Na K | Ag1 Cui} Ca - Fe Mn | Pol 
167 a Goslar, Harz (6) as ..|Na| K | ;}Ag1 Cul | Ca << ae Tae Mn | Pb1 
168 e Joachimsthal, Bohemia (b) .. Na) K |}Ag1}Cul| Ca fre eee Fe| .. oa | Pb 
169  Chalcopyrite, locality unknown (ec) Na K Ag2 |Cu Ca In3 | Tl1 | Fe! Ni2 Pb1 


purchased recently ; (ec) from Professor J. P. O’Reilly’s 
collection ; (f) from the mineralogical collection of the 
Royal College of Science, Dublin. 

The symbols following the name of a specimen indicate 
the elements present in the sample. When plain type is 
used the lines of the element are very strong in the spec- 
trum of the specimen. When printed in italics, it indi- 
cates that the lines are weak, and traces only of the metal 
are present. 

An index figure after the symbol—thus, Ni 2—indicates 
the strength of the lines in the spectrum when the element 
is present in small quantity. When the line or lines are 
sufiiciently distinct to show that the quality of the ele- 
ment is in excess of mere ‘races, the figure 1 is used ; 
clear and distinct lines are ir.dicated by 2; stronger lines 
are represented by numerals up to 9, which figure repre- 
sents - intensity of the strongest lines seen in the spec- 
trum of that mineral which is at present known to be the 
richest source of the element in question—thus, Ga 5 and 
Ga 9. The Bensburg and Pierrefite blendes are richest in 
gallium, while that of Freiberg is richest in indium. 
Any ores as rich as these minerals, as determined by com- 

yarison with standard photographs, would be represented 
- Ga or In 9. The intensity of the lines of silver, 


copper, and thallium, lead, chromium, nickel, &c., are 
Noated by a similar scale. 

We have found lithium almost invariably in iron ores, 
and it occurs in Bessemer flame spectra ; but, as a rule, it 
is not i 
depenc 


in 


anes, and our knowledge of its presence 
s upon eye observations of the red line. On this 





The presence of 


account it is not included in the Tables. 
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rubidium is very frequent, but where a note of interroga- 
tion (?) appears under this head, it implies that the lines 
in the spectrum were overpowered by closely adjacent 
lines of iron. 

It is a marked characteristic of siderites that they con- 
tain indium, and of magnetites that they contain gallium. 
Ores derived from the older rocks, such as bauxites from 
basalts, contain chromium, nickel, and gallium. 

In clay-ironstones, gallium has been found in 21 out of 
51 specimens; chromium frequently occurs along with 
it, and in the same ores both metals are occasionally asso- 
ciated with nickel. Thallium is of rare occurrence in 
oxide ores of whatever variety, but it is frequent in 
pyrites. Indium, too, occurs in many specimens of 
pyrites, but gallium comparatively rarely. Red hema- 
tites are ores of great purity. 

It follows from this investigation that the ores used, 
when submitted to the same method of examination, 
afford us very decided indications of the lines to be 
looked for in the flame-spectra of the Bessemer blow. 








ScaRBoROUGH.—A sub-committee in charge of marine 
drive works round the Castle Hill at Scarborough has 
taken up the question of approaches to the drive from the 
Foreshore - road. Notices are to be prepared giving the 
town council possession of the property on Sandside, 
which will be required to be pulled down or altered in 
order to allow of the construction of the approach, and 
the engineer has been instructed to prepare the necessary 


LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Deusto, built by Sir Raylton Dixon 
and Co., Limited, Cleveland Dockyards, Mi dlesbrough 
to the order of Sefior Ramon de la Sota, of Bilbao, was 
taken out to sea for her official trials on the 14th inst, 
Her principal dimensions are: Length, 259 ft.; beam 
37 ft. ; depth moulded, 19 ft. 6 in. ; with a deadweight 
capacity of about 2500 tons on a very light draught of 
water. Triple-expansion engines have n fitted by 
Messrs. Sir Christopher Furness, Westgarth, and Co. 
Limited, having cylinders 18 in,, 293 in., and 483 in. in 
diameter by 33 in. stroke, with two large single-ended 
boilers working at 160 lb. pressure. 





Messrs. Short Brothers, Pallion, Sunderland, launched 
on the 14th inst. a steamer named South Africa, built to 
carry about 5800 tons deadweight on a comparatively 
light draught. The engines are by Messrs. William 
Allan and Co., Limited, the cylinders being 25 in., 40 in., 
and 67 in. in diameter by 45 in. stroke, with boilers 
180 lb. pressure, and fitted with Howden’s system of 
forced draught. She has been built to the order of the 
Southern Steam Shipping Company of London. 





The steel screw steamer St. Helen went on her trial 
trip on the 18th inst. She has been built by Messrs, 
William Gray and Co., Limited, to the order of Messrs, 
Smith and Scaramanga, of London. She takes Lloyds’ 
highest class, and is of the following dimensions : Length 
over all, 320 ft.; breadth, 44 ft.; and depth, 23 ft. 3 in. 
The deck erections consist of a poop, bridge over machinery 
space, and topgallant forecastle. The engines have been 
supplied by the Central Marine Engine Works of William 
Gray and Co., Limited, and are triple-expansion engines 
having cylinders 23 in., 364 in., and 62 in. in diameter, 
with a 39 in. piston stroke ; there are two large steel boilers 
working at a pressure of 160 1b. per square inch. The 
—— ran with great smoothness and without a 

itch. 





The Arrogant, cruiser, which left Plymouth Sound on 
Friday morning for.a 30 hours’ trial at horse-power, 
returned on Saturday afternoon, and reported that the 
run had been satisfactory. In consequence of naval 
ratings having been sent to the vessel to fill the places of 
the engine fitters belonging to the contractors, who are 
affected by the dispute in the engineering trade, the trial 
aroused much interest. The Admiralty were represented 
on board by Mr. A. Spyer and Mr. W. G. Littlejohn, In- 
spector of Machinery of Chatham Dockyard, an acknow- 
ledged authority on the working of the Belleville boilers. 
Com. H. Lyon, of the Dockyard rve, was in command 
of the vessel, and Fleet Engineer J. H. Adams had charge 
of the machinery. Themeanresults were as follows: Steam 
in boilers, 2301b. ; steam at engines, starboard, 2701b. ; port, 
210 lb. ; cut-off in high-pressure cylinder, starboard 22.4 
per cent. ; port 24.3 per cent. ; vacuum, 26.6 ; revolutions, 
starboard 88, port 86.9. The mean pressure in cylinders 
was: High pressure, starboard, 40.1 lb.; port, 41.3; 
intermediate, starboard, 15.8, port 12.7; low pressure, 
starboard, 6.2; port, 5.5. The indicated horse-power 
registered was: High pressure, starboard, 369; port, 
375; intermediate, starboard, 379; port, 303; low pres- 
sure, starboard, 390; port, 341; making a total on the 
starboard side of 1138, and on the port side 1019, ora gross 
total of 2157. The speed attained was 12.5 knots. Another 
30 hours’ trial at 7000 horse-power will take place this 
week, after sufficient time has elapsed for the valves to 
be re-set. The contractors for the machinery were Earle’s 
Shipbuilding Company, Hull. 








GERMAN Coat Mintnc.—The deliveries of coal by rail- 
way from the three principal coal producing districts of 
Germany amounted in the first seven months of this year 
to 34,434,370 tons. The corresponding deliveries in the 
corresponding period of 1896 were 32,499,020 tons. 


Our Locomotive Exports.—The exports of locomo- 
tives from the United Kingdom this year show a con- 
siderable increase. The value of the engines exported in 
August was computed at 58,885/., as compared with 
58,6097. in August, 1896, and 55,341/. in August, 1899. 
The aggregate value of the engines sent to foreign coun- 
tries or British colonies in the first eight months of this 
year was 800,979/., as compared with 669,224/. in the 
corresponding period of 1896, and 466,4907. in the corre- 
sponding period of 1895. Our locomotive exports to 
South America appear to have considerably fallen off this 
year, the value of the engines sent to South American 
countries to August 31 coming out at 105,648/., as com- 
pared with 109,423/. in the corresponding period of 1896, 
and 118,0087. in the ceereapenaing peed of 1895. The 
value of the engines shipped to South Africa also de- 
clined in the first eight months of this year to 68,958/., as 
compared with 110,9837. in the corresponding period of 
1896, and 33562. in the corresponding period of 18%. 
On the other hand, the value of the engines sent to 
British India in the first eight months of this year was 
189,535/., as compared with 94,1887. and 153,1790. in the 
corresponding periods of 1896 and 1895 respectively. 
Our locomotive exports to the Australasian colonies 1n the 
first eight months of this year were also valued at 
148,0597., as compared with 81,4687. and 15,096/. in the 
corresponding periods of 1896 and 1895 respectively. lt 
is not a little remarkable that the Australasian demand for 
our locomotives should have so considerably improved 
this year, but an explanation is found in the fact that 
railway construction has been proceeding with great 
vigour of late in Western Australia. What may 
termed the miscellaneous foreign and colonial demand for 
British locomotives has also considerably increased this 





plans. 


year. 
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“ENGINEERING” ILLUSTRATED PATENT 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


number of views given in the Specification Drawings is stated 
aA each aA : none are mentioned, the ‘Specification 18 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in ttalics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform tee of 8d. 
The date of the advertisement of the a of @ complete 
ification is, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the nce of a complete specificat 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,557. S. Z de Ferranti, London. Continuous 
Current Electric Generators and Motors. [4 Figs.) 
August 8, 1896.—The armature a is formed by building up a series 
of plates of iron or steel, in the ordinary way, mounted on a spider 
or carrying device b. This spider is bolted on a bracket c, which 
is preferably bolted direct on to the bedplate, d, of the engine or 
other motor or a projection from it. This bracket, c, is hollow, 
so that the shaft or continuation of the shaft of the engine or 
motor can pass through it. A boss, f, supports from the shaft 
the magnet ring g, which is revolved round the outside of the 
armature a. On the inner surface of the magnet ring g are 
formed magnet bars h either by casting them on to the inner sur- 
face of the ring or bolting them on to it, and on these magnet 
bars h are coils of wire ¢ for magnetising them. The ring g forms 
the yoke for connecting the ends of the magnet bars remote from 
the armature in the ordinary way. This ring, g, is extended on 
either side beyond the magnet coils. Flanges, k, k!, are formed 


rallel to the axis of the magnet bars, which are attached to the 
inner surface of the ring, and are bored out to the same diameter 
The pole-pieces, 2, on the inner surface of 


AZ 


as the magnet bars h. 
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the ring, m, are formed of iron or steel, or they may be united, 
either by strips of iron or steel or by strips of suitable non- 
magnetic metal, and wind coils of wire or other suitable conductor 
may be wound on these — ; and on to the ends of this ring, m, 
are attached cylindrical boxes, n, of brass or other suitable non- 
magnetic metal, in which are inclosed the end windings of the 
coils above mentioned, which being turned on the outside to the 
same diameter as the outside of the ring m, forms one continuous 
surface with it. This ring m, together with the cylindrical boxes, 
n, on either side of it, is pushed into the space formed by boring 
out the magnet bars A and the flanges & and k; at either end of 
the yoke ; so that when they are in position shown, the ‘ogg 5 ape 
formed on the ring m are opposite to and close to the ends of 
the magnet bars h, as shown in Fig. 2. The cylindrical non- 
magnetic boxes, n, on either end of the ring m, fit closely into the 
flanges k and k; at either end of the yoke; so that by this con- 
struction the coils of wire 7, which are situated on the magnets h, 
are entirely enclosed in a metallic case formed by the flanges k 
and ky, the yoke g, the pole ring m, and the end boxes n. (Ac- 
cepted August 11, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,120. C. H. Campbell, Philadelphia, Pa., U.S.A. 
Gas Generators. [4 Figs.] May 15, 1897.—The operation is as 
follows : As the calcium carbide enters the generator A, and 
unites with the water therein, the resultant gas passes from the 
generator through the pipe A!, and so reaches the gas-holder. As 
the latter rises motion is communicated by the rack X and pinion 
V to the shaft U, and consequently by the wheel §, chain T, and 
wheel R to the collar Q, whereby the pawl P rides freely over the 
ratchet N, and imparts no motion to the shaft Y and the conveyor 
E. When, however, the gas is used, the gas-holder sinks, and 
motion is communicated in a reverse direction, by the inter- 


























mediate parts, to the collar Q, whereby the pawl P engages 
with the ratchet N and rotates the latter, and with it the shaft M 
ae the conveyor E, so that the calcium carbide is again supplied 
‘0 the generator ; the automatic supply and cutting off of the 
material to the generator thus being affected by the descent and 
some of the gas-holder. The enerator A is connected at its 
a with the box Cl, which is adapted to receive the accu- 
re ‘ation of spent carbide or sediment from the generator. The 
inthe nek Pipe D1 is formed in sections coupled by the union E!, 

€ periphery of which is the recess Fi, which is adapted to 





receive the tongue G! on the end of the lever H1, connected with 
which is the valve J', fitted in the pipe Dl. In order to remove 
the spent carbide or sediment without necessarily lowering the 
water line in the generator, the valve J! is closed by the action of 
the lever H!, thus also closing the pipe D1, while at the same time 
removing the tongue Gl from the recess F! of the coupling, so 
that the latter may then be rotated and the box C! removed from 
the upper section of the pipe D!, the contents of the box then 
being accessible. When the box is restored and properly coupled 
in position the lever H! is operated, so that the tongue G! again 
engages with the coupling E! and the valve J! is opened, whereby 
the sediment may — pass through the pipe D! into the box 
below the same. (Accepted August 11, 1897.) 


17,573. E. J. Zonningte Coventry, Warwick. 
Ignition of the Charge ‘Ruplesten, Gil, and like 
es. [7 Figs.) August 8, 1896.—This invention relates to 
devices for igniting the charge in internal combustion engines, its 
object being to provide in the interior of the cylinder an appliance 
which, after the engine has once been started by means of elec- 
trical or other customary ignition peter will enable such ap- 
paratus to be put out of use and wil 


without its aid. The internal igniter forming the subject matter of | 


the present invention is raised to and kept at the required tempera- 


ture by the heat occasioned by the explosions within the cylinder. | 


effect subsequent ignitions | 





In the construction illustrated in Figs. 1, 2, and 3, each tube C has | 


a smaller and concentric tube C! within it, so as to increase the 
amount ef the metallic surface, which alternately receives heat 
from the explosions and ignites the succeeding explosive charge. 
Openings E are formed in the end of the tube C near the block or 


tig.7. 
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closed end D, and a screw D! projects from this block, by means 
of which the tube is secured in either the piston or the wall of the 
cylinder as desired. In a modified form the tube C! is dispensed 
with, but the openings E are retained, these openings in the 
several tubes facilitate the free access of the heated gases to the 
interior of the tubes at the time of explosion and ignition. With 
reference to Fig. 4, A is the cylinder with the usual compression 
space, and B is the piston, which is shown at the inner end of its 
travel. C are tubes, one fixed to the piston B so as to reciprocate 
with it, and the other fixed in the wall of the cylinder A. The 
meeting ends of the two tubes, which are open, are bevelled as 
shown, so that they come as nearly as practicable into contact at 
the end of each instroke of the piston. Instead of tubes a number 
of strips of metal arranged in the form of a brush may be used, 
the heat of the explosion being communicated to the strips or 
bristles during the explosion and retained by them so as to ignite 
the succeeding charge. (Accepted August 11, 1897.) 


MILLING AND SEPARATING MACHINERY. 


21,859. S. Leetham, York, and H. Simon, Man- 
chester. Flour Milling Machinery. [1 Fig.] October 2, 
1896.—The object of this invention is to provide an artificial atmo- 
sphere in milling machines, which will absorb or take up moisture 
or condensation liquid produced in the process of milling grain in 
grinding, purifying, separating, and dressing machines, and thus 
by minimising the presence of moisture will increase the effective 
work of these machines, improving the quality of the product and 
increasing the quantity of work done in any given time. These 
results are attained by the presence of the drier atmosphere 
with which the machines are supplied, and which, to some extent, 
takes up the superfluous moisture in the material treated. For 
carrying the invention out in practice, as shown, there is pro- 
vided a steam, hot air, or other heating apparatus A by which air 
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is heated. By means of a propelling fan B this heated air is 
caused to pass preferably through porous or perforated diffusing 
surfaces arranged in the milling machines, preferably in their 
lower parts, as, for instance, in the casing C of two pairs of 
rollers, or in the casing D of a pair of rotary sieves, or in that of 
a centrifugal machine. E. As indicated by the arrows, each of 
these machines is supplied by a branch pipe from the main dis- 
charge pipe of the fan, each branch — furnished with a valve 
ordamper. Branch pipes, also furnished with valves or dampers, 
lead the air from the machines to an outlet, the escape being 
aided by a suction fan F, and such dust as may be carried by the 
air being separated by a dust collector G. In some cases the 
suction fan may be dispensed with, the propelling fan alone being 
employed, or the suction fan may be used alone without the pro- 
pelling fan. (Accepted August 11, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


20,824. H. Clark, J. M. Ringquist, and Head, 
Wrightson, and », Limite ornaby-on-T 
Yor Rotary Ti; piers for har; SGuksen 


Lower Level, [4 Fan) September 21, 1896.—The tippler a is 


| the w 








constructed in the usual form, that is, with two circular end 
frames a}, a2, into which the tub is run in the usual manner. 
The tippler is supported on four rollers b!, b2, 63, b4 in contact 
with the circular end frames of the tippler. One or both of these 
circular end frames of the tippler (preferably a) is in the form of 
a tapered or wedge-shaped rim which runs in a correspondingly 
recessed driving wheel 6! mounted loosely on the constantly re- 
volving driving shaft c. The driving shaft is provided with 
a clutch d sliding on and keyed to the said shaft, and actuated by 
a clutch lever d! which can be worked from a foot or hand lever 
a3, so that when the lever is depressed the clutch d engages with 
the loose driving wheel b! which causes the tippler to revolve. In 





= 





order to disengage the clutch d at the right moment the periphery 
of the circular ring or end frame @! is furnished with a wedge 
piece e fixed In the requisite position, and otherwise adjusted to 
its purpose, so that when the tippler is ere ye a revolution 

ge piece e comes in between the clutch d and the driving 
wheel b!, so as to throw it out of gear automatically. On the 
circular ring of the tippler frame is provided a stop piece or 
buffer f, which is adjusted in form and position to come into con- 
tact at the right moment with the periphery of the clutch d to 
bring the apparatus quickly to rest after disengagement of the 
clutch d. The empty tub, corve, or tram is now removed, and 
another full one takes its place. The operation is then repeated. 
(Accepted August 4, 1897.) 


21,710. J. Dunn, Glasgow. Screening Coal, &c: 
(3 Figs.) October 1, 1896.—The improved coal-screening appa- 
ratus comprises a series of longitudinal bars A which are broad 
at the heel, where they are connected to the jigger or shaking 
screen B, gradually tapering to the point a, where they are left 
open to give free delivery to the coal and to allow them to yield 
as the heavy pieces pass over them. The yielding of the bars 
allows the coal to slide gently on to the bottom jigger-plate C. In 
the case of long bars, slide bolts or pins C are employed near the 
points @ to do away with vibration and the up-and-down motion 
after a heavy piece of coal has passed over. These bolts or pins 











are caused to slide through holes in the bottom jigger-plate C, 
below which they are fastened, in such a manner as to —- the 
bars rising beyond a fixed point, but in no way interfering with 
their downward motion. The bolts or pins C are arranged in a 
zigzag fashion, so as not to impede the progress of the coal over 
the perforated plate. The dross after passing through the per- 
forated plate is delivered into the wagon by the shoot D, while 
the pieces of coal larger than the mesh of the ——— —_ as 
well as the large lumps upon the bars A, are deliver nto the 
coal wagon by the shoot E. The grinding-preventing bars may 
be applied for the screening of other material than coal. (Accepted 
August 11, 1897.) 


RAILWAYS AND TRAMWAYS. 


15,891. F. W. Schroeder, Sydney, N.S.W. Fastening 
for Railway Rails. [4 Figs.) July 3, 1897.—When a railway 
rail is secured in chairs by a wooden wedge driven between the 
rail and one of the jaws of the chair, this wedge, by shrinkage or 
the hammering action to which it is subjected, often becomes 
loosened and shaken out, leaving the rail loose. This invention 
relates to a simple and effective means of preventing escape of 
the wedge. R indicates the rail, C the chair, and D the wedge 
driven between the rail and the jaw E of the chair. A thin bar 
or strip F of iron or steel, prepared by rolling or otherwise, has 
preferably one of its sides rounded, from which side sharp studs f 
project at intervals. Before driving the wedge D into its place, 
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a length of the strip F is hammered on one side of the wedge, so 
that the strip is wholly or partly imbedded in the wedge, its 
studs f being firmly engaged in the wood. When the wedge D is 
driven tight between the rail and the jaw, the end parts of the 
strip F that extend beyond the sides of the jaw are bent at right 
angles so that they embrace the jaw between them. As the strip 
is thus prevented from moving in the direction of its length, the 
wedge which is held to the strip by the stud f cannot move length- 
wise. When there is occasion to drive the wedge farther, the ends 
of the strip are unbent, and when the wedge is farther driven they 
are bent again at the fresh places determined by its change of 
position. “(Accepted August 11, 1897.) 


21,087. D. Joy, London. Compoun 
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Figs.) September 23, 1896.—The figures illustrate the smoke-box, 
cylinder, and valve of a locomotive constructed according to 
this invention, by which a part of the exhaust steam is 
to the blast pipe, to serve the usual purpose of steam getting, 
and the remainder is retained to be treated for producing vacuum, 
by any of the well-known methods. The cylinder C and ports P, P 
are constructed as usual, and the valve V, so far as the distribu- 
tion of steam is concerned, is also the same; but it is formed to 
receive a balance-plate d above it, and is furnished with two 
small ports b, b passing through it, and also through the balance 
plate d into the blast pipe e. These two ports b, b are so placed, 
though each alternately gives connection with the blast pipe e 
from one end of the cylinder, they may be adjusted, that there is 
amoment when both are dpen partially together, so connecting 
both ends of the cylinder, and allowing steam at blast pressure 
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to pass over as cushion for the opposite end of the cylinder, after 
which both are closed by the face of the balance-plate above, and 
the valve opens at V! below to the ordinary exhaust port E, which 
is here enlarged at E! and E!! to form a vacuum chamber, and 
passes the remaining steam into any common form of condenser, 
such as a tubular condenser G, G, into which air is forced at H, H 
by the motion of the engine. This supply of air may be further 
increased by forming the arms of the wheels as fan blades J, J, 
and directing the air current formed into the condenser chamber ; 
or, as shown, the passage E!! may be carried up outside the blast 
pipe, opening out by an annular space El!!! round the blast orifice 
elll; this combination forming an ejector for the small amount 
of steam left in the spaces k!!, thus a vacuum will be formed 
behind the returning side of the piston. (Accepted August 4, 
1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,497. E. E. Gold, New York, Steam Radiators. 
[2 Figs.] September 3, 1896.—The radiator shown in Fig. 1 con- 
sists of an horizontal cylindrical shell A, having a steam pipe B 
entering it at one end below the water level and extending 
beneath the water level to or near the opposite end of the casing, 
and then to curve backwardly at B!, preferably above the water 
level, and to terminate at B? adjacent to the overflow outlet. 
The overflow pipe C is preferably prolonged into the casing, and is 

rojected inside the open end B? of the steam pipe B, making a 
oose fit, which shall afford an annular space or passage a between 
them for circulation of steam. This pipe C is also perforated 
at bb, so that the steam which enters by the curved steam pi 
can escape both through the annular space @ and through the 
perforations, and thereby enter into the steam space above the 
water level in the radiator. By this construction the steam is 
directed in its flow within the radiator, and the steam first 
admitted is conducted directly to the thermostatic trap D con- 
trolling the overflow outlet, so that by its heat it closes this trap 
and prevents any premature overflow. The flow of the steam is 
also controlled in its passage through the space above the water 
level, so that no strong jet or current of steam is directed against 
the water, and consequently no splashing or other interference 
with the body of water occurs. The valved drainage outlet E is 
provided by preference at the bottom of the cylindrical casing of 





























the radiator, forming it with a valve seat closed by a valve c 
within the casing, which is controlled by a stem d@ passing up 
through the casing and out through a stuffing-box e on top 
thereof, where its emerging erd is provided with a handle /. 
The outlet pipe E extends down through the floor and opens 
beneath to discharge the accumulated water. In adapting storage 
heaters of this character to railway carriages of the type used on 
English railways, the radiators are placed under the seats and 
transversely of the carriages, and consequently at intervals 
parallel with one another, as shown in Fig, 2, and a steam pipe F 
extends longitudinally of the car or carriage, with upright 
branches F!, F! entering the lower side of one end of each of the 
radiators. The main steam pipe F is extended on an incline or 
inclines, so that all condensation shall drain to the lowest point, 
and at this point is provided a chamber or receptacle G for 
receiving the water of condensation. To this receptacle is applied 
a drainage trap H, preferably a thermostatic trap, so that the 
water as it cools shall be purged out. Instead of applying a 
separate drainage trap (D, Fig. 1) to the overflow outlet of each 
radiator, all these outlets may be connected by descending branch 
pipes C!, Cl to a drainage pipe I extending longitudinally of the 
car or carriage and inclined to a lowest point, at which point one 
single receptacle G! and trap D may serve for draining all the 
radiators on the car or carriage, as shown in Fig. 2. (Accepted 


es. [1 Fig.) October 12, 1896.—Between the 
low-pressure cylinder 1, and the crank chamber or casing 2, on 
which such cylinder has heretofore been bolted, there is provided 
an intermediate case, box, or chamber 3 that forms a distance- 
piece between the parts mentioned, and is provided with suitably 
arranged openings 4 and 5 step ger! closed by easily removable 
lids 6. The top of thechamber 3, which also forms the bottom or 
cover of the low-pressure cylinder 1, is provided with stuffing- 
boxes 7 and 8, through which the piston-rod 9, and the valve-rod 
10, respectively work, and which are designed to prevent leakage 
of steam or water from the bottom of the low-pressure cylinder 1, 
and valve case la, into the chamber 3, and thence to the crank 
chamber 2. The bottom of the chamber 3 is also provided with 
a stuffing-box 12 for the piston-rod 9, this stuffing-box being de- 


22,631. N. Chandler, Hednesford, Staffs. Single- 
Act Engin J 
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signed to prevent oil and water from being splashed or carried up 
from the crank chamber 2, into the intermediate chamber 3. The 
arrangement is such that all the stuffing-boxes 7, 8, and 12 are 
accessible from within the distance-piece box or chamber 3, so 
that upon removing one or other of the lids thereof, any of the 
stuffing-boxes can be easily and_ safely repacked or adjusted even 
whilst the engine is at work. The stuffing-box 12 also serves to 
prevent leakage of air from the top of the air buffer or cushioning 
chamber 13 which is sometimes —— between the engine 
crosshead guide cylinder 15. e arrangement described is 
specially suitable for single-acting engines exhausting to a con- 
denser, as it —— air being forced into the low-pressure 
cylinder 1 on the compression of air in the cushioning chamber, 
and also prevents air and oil being drawn into the said cylinder 
ior)” partial vacuum is set up therein. (Accepted August 11, 

t. 


TEXTILE MACHINERY. 


19,217. A. Monfo: Munchen-Gladbach, Germany. 
hines for Finishing Yarn in the Form of Hanks 
or Skeins, [2 Figs.] August 31, 1896.—This machine relates to 


a machine for brushing and stretching yarn in the hank, in which 
the hank of yarn is arranged over two rollers, and when in a 
stretched condition and at rest is brushed simultaneously from 
the outside and the inside, after which the brushes are withdrawn ; 
the hank is unstretched by a parallel movement of one of its sup- 
porting rollers, and is moved forward by rotary movement im- 
parted to the said roller, so that fresh portions of it will be brought 
into position to be brushed, and is then again stretched by another 
parallel movement of one roller. The mode of working of the 
machine is as follows: The driving is effected by means of the 
shaft w provided with the cams d! and e* and the eccentrics el, ¢2. 
The lever h! with the roller g? is moved nearer to the roller g! by 


























i991? 
means of the treadle ¢, and the brushes b!, b2 are at the same time 
raised to their highest positions by means of the roller +2, where- 
upon a hank is placed around the yarn rollers gl, g?. The 
treadle ¢ is now liberated, and as a result the hank is tightened 
and stretched, and the brushes b!, b? being no longer held up by 
the roller 72 enter the threads of the hank in which they are 
caused to travel by the action of the eccentrics e!, e2 and cam e°, 
and so brush the hank. When through the rotation of the cam- 
shaft w the cam d! again reaches the roller 71, the brushes b', b2 
are moved away from the hank, and the pawl k? rotates the yarn- 
roller g?, and thereby moves the hank forwards to a corresponding 
extent, whereupon the hank is again tightened and stretched. 
The series of operations is then repeated until the hank of 
yarn has been sufficiently brushed and stretched. (Accepted 
August 4, 1897.) 


MISCELLANEOUS. 


20,068. W. R. Clarke and the United Alkali Com- 
pony, dusted, Liverpool. Effecting the Absorption 
of orine Gas in the Manufacture of Chlorates 
and aaenening Liquor. [2 Figs.) September 10, 1896.— 
The working of this apparatus is as follows: The tank I? con- 
tains milk of lime or of magnesia, already partially saturated 
with chlorine. By opening the valve 4? and closing the valve A! 
the liquid is passed by the pump G! from the tank I? through the 
pipes H! and g! and through the coil in the refrigerator K, wherein 
itis cooled and passes by the pipe g? into the top of the tower 
Al, and as it descends over the plates or partitions a in the said 
tower, it absorbs more chlorine from the gas passing up through 
the said tower. The liquid then flows from the outlet B! and 
pipe 6! into the trough L! and through the opening 2! (from which 
the plug is removed) into the tank I!, from which the said liquor 
flows back into the tank I2 by the pipe H3, the valves h2 and h4 
being both open and the valve h® closed. Thus the liquid circu- 
lates through the tower Al and refrigerating tank K until it is 


into the tank I. When the tank I! is full the valve 13 is closed 
and the valve h! is opened, and the liquid is now circulated 
from the bottom of the tank I! through the refrigerator K 
and through the tower Al k to the tank Il, and this 
operation is continued until the analysis of a sample of the 
liquid shows that it is fully saturated, when the pump GI is 
stopped and the valve i! isclosed. The suction pipe of the pump 
G3 is then, by opening the necessary valves, put in communica- 
tion with the tank I°, which contains milk of lime or of magnesia, 
which has been circulated through the tower A2, and contains 
some chlorine. The delivery pipe branch 94 is put in communica- 
tion with the inlet of the coil in the refrigerator K, so that the 
pump G3 delivers the contents of the tank I3 through the tower 
A! into the tank I, the opening 7? in the trough L! being open 
for the purpose, and that atl! being closed. When the tank [2 
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is filled again the pump G? is stopped, the valve h3 is opened, and 
the pump G! put in operation, and the liquid from the tank I? js 
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pumped through the refrigerator and passes through the tower 
Al and back to the tank I?. In the meantime the tank I! has 
been put in communication with the suction of the pump G? (the 
valves h2 and h® being opened and the valve /§ closed), and the 
contents of the said tank I! pumped through the pipe g? into the 
tank M. As soon as the tank I! is empty, the liquid is circulated, 
as first described, from the tank I2 through the refrigerator K and 
tower A! into the tank I', and from thence back to the tank I’. 
The fresh milk of lime, or of magnesia, contained in the tank I‘ is 
similarly pumped by the pa G2, through the tower A”, and 
flows therefrom by the pipe b2 into the trough L? and through 
the opening 23 into the tank I’ and by the pipe H® back to the 
tank I4, the valves being suitably set for the purpose. Whilst the 
tank I3 is being emptied to supply the tower Al, fresh milk of 
lime or of magnesia is allowed to flow from the reservoir therefor 
into the tank I4, By this means a continuous flow of liquid 
through both towers can be maintained to insure a complete 
absorption of chlorine gas and the full saturation with chlorine 
of the milk of lime or of magnesia. (Accepted August 11, 1897.) 


17,722. J. Armstrong and W. Heyw Man- 
chester. A Combined Filter and Cooler. (3 Figs.) 
August 11, 1896.—The object of this invention is to manufacture 
a combined filter and cooler (for water or other liquids) in 
earthenware, of a form which shall be portable and also easy of 
manufacture and economical in cost. The improved filter and 
cooler consists of an earthenware vessel in the form of two cy- 
linders a, b, one (b) within the other (a), with a closed bottom c, 
and open at the top, the top of the inner cylinder 6 being lower 
than that of the outer one a, and leaving an annular space d 
between thetwo. Each cylinder is fitted with a removable lid or 
cover, or one cover may serve for both cylinders. A receptacle 
J, having a perforated bottom and fittingin the inner cylinder } 
and made with a flange f1 resting upon the upper edge of the 
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cylinder b, is provided to support the receptacle f in which the 
filtering medium is placed. At the bottom of the annular space 
d, at one place, or at two opposite places as shown, a solid lump 
of earthenware ggjoins the two cylinders, and through this lump 
is bored a hole g* g*, communicating from the outside with the 
inner cylinder or filter 6 in which is fixed (by means of a cork or 
otherwise) a tap (not shown), by means of which the filtered 
water or other liquid can be drawn off, an air-hole or passage 7 
being provided down one side of the receptacle f to allow the 
contents of the vessel b to be so withdrawn. The annular space 
d round the filter is filled with broken ice well pressed down 
together, and forms a refrigerator to keep the filtered water or 
other liquid always cool. (Accepted August 4, 1897.) 
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Descriptions with illustrations of inventions patented in 
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MACHINE-MOULDED WHEELS. 
No. XIV. 
By JoserH Horner. 

Tue moulding of bevel wheels by machine in- 
volves a wide and varied range of details both in 
pattern work and moulding. These details vary 
when the diameters are very large or very small, 
when the angle of the teeth is very high or very 
low, when the wheels are plated, or when they are 
furnished with arms, when the teeth are plain, or 
when they are flanged. It will be necessary, there- 
fore, to take a succession of examples illustrative 
of the details of the work of making the principal 
types of bevel gears used. ; 

Nothing can be done in the preparation of the 





pattern work until the wheels are struck out to full 
size in sectional views. Plan views are not very 


Fig. 182. 








represents the pitch planes of the pair. A line 
drawn through f at right angles with «a f coincides 
with the ends of the teeth on the large diameter, 
and a line drawn parallel therewith at the distance 
g, equal to the length of the tooth face, represents 
the ends of the teeth on the small diameter. To 
project the faces on which the teeth forms have to 
be struck, these lines are projected, cutting the 
centre a-c of the wheel in ¢ and inf; and the 
centre a-b of the pinion in b and inj. The lengths 
of the teeth of wheel and pinion with their bottom 
clearances are set out to right and left of the pitch 
point f, and lines are drawp thence to the centre a, 
asshown ; which lines give the teeth lengths and 
clearances on the small diameter. The centres c¢, h 
are those whence the planes for the wheel teeth are 
projected, and the centres b, j are those for the 
pinion teeth. The radius c-f for the pitch circle 


| one Fig 184. : 
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essential in the case of plain arms, but the sooth 
forms must always be struck out on the developed 
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of the wheel is seen struck from f to the right hand, 
and the circles for root and point concentric there- 


pitch planes on both large and small diameters. | with. The radius b-f for the pitch circle of the 
Slight deviations from accuracy produce more | pinion is seen struck from f, with the root and 


serious evils in the construction of the pattern parts | point circles also. 


On the smaller diameters of 


and moulds in the case of bevels than of spurs ; and | both wheel and pinion the curves h-i and j-i are 
it is not possible to understand the mutual relations | struck, together with their root and point circles. 


of the pattern parts and of the moulds apart from | 


| But time is saved in the subsequent striking out if 


correctly made sectional and developed drawings. ‘these curves are transferred to positions within 
For these reasons illustrations are given here of a | the major radii, as shown at C and D respectively ; 
pair of wheels just as they appear when struck out |the radius h-i being struck from c, and the 
to full size by the pattern-maker, except, of course, | radius j-i from b. The curves for the major and 
that all the lines shown dotted here would be full | minor diameters of the teeth then occupy the same 
lines on the shop drawing-board. It will, perhaps, | relative positions on the projected faces as they do 
be well to note briefly the leading principles in- | in the section. The advantage is that the pitches, 
volved in these constructions before proceeding to thickness of teeth, and striking radii having been 


illustrate the 
the moulds. 


relations of the pattern parts and obtained for the major diameter, can be produced 
| proportionally for the smaller diameters at C and D 


Fig. 182 illustrates a pair of bevel wheels having | by producing lines from the major diameters to the 
the relations of three to one, so that there is a con- | centres c and b respectively. The other way would 
siderable difference in dimensions and angles of | be to produce pitch, thickness, &c., from the face 
teeth. It illustrates a pinion A and wheel B, the f towards a, and measure the widths at i, and 
axes of which a-b a-c are at a right angle. The then transfer them with dividers to the curves 
pitch radius of A is d, and that of Bise. These drawn from i within the wheels, in which case 
intersect at f, whence a line drawn to the centre ¢ trifling errors are likely to arise, 

j 


In the figure the lines k, k, k represent the pitches 
of the teeth ; J, J the tooth thicknesses ; m and n 
centres for striking the faces and flanks. These 
are the radii, dimensions, and curves which have 
to be transferred to the tooth blocks. 

In reference to the obtaining of the shapes of 
the teeth, an odontograph scale may be used for 
the purpose, or special generating circles may be 
employed. These were explained and illustrated 
in Article VII., page 563 of the last volume. 
After the ends of the teeth are projected on flat 
planes, as in Fig. 182, then the details of marking 
out differ in no wise from those employed in spur- 
wheels. 

Before entering into details of construction, 
certain general considerations should have atten- 
tion. 

There are no plane faces in a bevel wheel, and 
therefore striking boards must be cut for each 
separate wheel, the edges of which must sweep 
the sectional contours exactly, and also the joint 
faces, details which are not necessarily followed in 
the case of plain spurwheels and pinions. Another 
point is the need of special care in cutting the edges 
of the boards to the drawing. Looking, for instance, 
at the board in Fig. 183, which represents one cut 
to strike the wheel B in Fig. 182, it is obvious 
that a slightly incorrect formation or setting would 
alter the bevel of the teeth, and throw the cope and 
drag out of parallelism, so that the joint. faces 
formed by the edges a, and a would either not 
meet—the cope crushing the core at b and the tooth 
ends at c—or they would meet while the cope was 
out of contact at band c. Of the two the latter is 
by far the least evil ; in fact, a moulder usually sets 
out the board a trifle further from the bar when 
striking the cope with the edge B than when striking 
the drag with the edge A. That only leaves a trifle 
of fin along the top edge of the arms, which is 
easily chipped off. But a crush either ruins the 
mould and makes a waster casting, or involves some 
mending up, which is objectionable. In the flatter 
bevel wheels, like this one under consideration, 
there is always the awkward steep face at c, which 
is liable to occasion mishaps. Hence a good prac- 
tice is not to strike the cope over that face, but to 
cut the joint edge to a', and insert a ring of cores 
at c of the thickness C. 

The edges of boards for bevel wheels are cut to 
the tooth points as seen at d, differing in this re- 
spect from the edges of the boards for spurwheels, 
which leave a bevelled face and clearance for 
ramming up. Butin the case of the bevels the sand 
can be struck, consolidated, and vented to the pre- 
cise bevel required, and the swept face becomes a 
valuable check on the accurate setting of the tooth- 
block when the latter is lowered down upon its 
bed. 

The edge B of the board is cut to make the cope 
rest upon the top of the cores D, by which the arms 
are formed. But it is obvious that the arms and boss 
might be made by bedding in and ramming in green 
sand, in which case the board would be cut to the 
edges e, f. This is an alternative arrangement, 
which is advantageously adopted in some cases. But 
the weakness of green sand when overhanging, as 
at f, renders the use of dried cores preferable in the 
majority of wheels of the type illustrated. The 
pinion A in Fig. 182 is one of a type which is 
frequently machine-moulded, though the cost of 
labour bears a rather high proportion to the weight. 
The board for such a pinion is shown in Fig. 184, 
and the relations of the edges are clear ; a, a form- 
ing the joint faces. The labour of making the 
boards and block, and of sweeping up the moulds, 
is but slightly less than that of making a wheel 
twice or thrice the size, the difference in time taken 
depending mainly on the difference in the number 
of the teeth. As an alternative, a very good plan 
when more than one or two small pinions have to 
be moulded by machine, is to dispense with the aid 
of striking boards, using a turned block like Fig. 
185. The section of the block is exactly that of 
the mould which would be struck by the edges of 
the board in Fig. 184 ; the joint edges a, a coincid- 
ing with the edges a, a in Fig. 185, and the teeth 
points b corresponding also. The dummy block 
is centred by boring a hole through it to fit over 
the pillar A of the striking bar. The time and 
trouble of setting and bolting up striking boards is 
saved, and also the awkwardness of having to sweep 
round and make good so small a mould. The sand 
in the bottom flask is rammed round the block up 
to the joint plane a-a, and then the top flask is 





rammed over it. The latter being removed, the 
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block is taken out and the tooth-block inserted and 
rammed. 

Looking casually at a tooth-block for a bevel 
wheel, one might be disposed to think there would 
be more difficulty in working it out correctly, in 
consequence of the bevel of the faces, than there 
would be in the block for spurwheels, in which the 
faces are square with those adjacent. But the 
work is easily and accurately done, if the two 
essentials are borne in mind, namely, the correct 
sectional forms and the correct development of the 
teeth, as drawn in Fig. 182. The only way in which 
the truth of bevel-wheel teeth can be insured is to 
Work from a true centre line, carried round on 
each face of the block, from which the tooth centres 
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will be set off to right and left from the developed 


from the tooth centres. But a bevel block will 
occupy, roughly, about three times as long as a 
spur block in the making. 

Fig. 186 shows in section the tooth-block for the 
wheel B in Fig. 182, and Fig. 187 that for the 
pinion A. The dotted lines in Figs. 186 and 187 
are introduced, not because they have any existence 
on the blocks, but in order to show the relations 
which exist between the blocks and the sectional 
forms of the wheels in Fig. 182. The block, Fig. 
186, may therefore be regarded simply as a seg- 
ment cut from the wheel rim, taking, however, no 
account of the shape of the back of the rim or of 


, the shape of the arms. 
drawing, Fig. 182, the tooth widths being set off, 











There is no stereotyped 
method necessarily adopted in making the blocks, 
but it is always convenient to start with a piece of 
wood planed to a cubical section. This affords the 
best basis for working the bevelled faces from in 
the case of any tooth-block, whatever its shape. 
As a rule, too, it is better to prepare the main 
piece or backing first, and attach the teeth thereto 
subsequently. It is always better to do so in the 
case of tooth-blocks of the type shown in Fig. 186. 
With small ones of the type in Fig, 187 the teeth 
are sometimes cut from the solid, the grain running 
lengthwise in both teeth and backing. 

The precise dimensions of the blocks, that is the 
positions of the faces a and b, are of no importance, 
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so long as they give sufficient depth and width for 
the attachment of the machine carrier. It is not 
desirable to make dimensions larger than is really 
necessary for good attachment, because the larger 
the block the more liable is it to go out of truth 
during storage, and cause risk of throwing the 
teeth out of truth, and altering the bevel of the 
wheel. The drawings are shown proportionate. 
In the case of very small pinions it is sometimes 
necessary to cut the blocks so narrow that the 
carrier cannot be attached to them, because the 
diameter of the mould at the roots of the teeth is 
too small to admit them. Then the backing is cut 
down, and a supplementary piece screwed on top 
of it receives the carrier. Blocks of this kind, but 
attached for another reason, were illustrated in 
Article XII, Fig. 154, page 128. The way is 
now cleared for a detailed study of the construc- 
tion of the pattern parts and moulds of bevel 
wheels. 





ELECTRIC TOWAGE ON CANALS, 
(Continued from page 375.) 

Tue length of chain required for passing around 
the towage pulleys, in the arrangement described, 
is only 3 or 4 metres. This particular desideratum, 
to which we have referred in a previous article, 
appears, therefore, to be met by the device of 
M. Bovet. The first boat of this type with 
magnetic adhesion gear was tried and put on ser- 
vice by the towage company of the Basse Seine, 
in 1893. It was fully described about that time at 
the fifth International Congress of Internal Navi- 
gation. (See the published Proceedings of that 
Congress ; the Memoirs of the Société des Inge- 
nieurs Civils, 1893; and the Revue Universelle, May, 
1893.) Three other boats of a similar type have, 
more recently, been put in service by the same com- 
pany, and on theseseveral modifications suggested by 
experience have been introduced. As regards the 
towing machinery the changes have been very small, 
but alterations have been made in the construction 
and arrangement of the boats themselves, so that 
they differ considerably from the earliest model. 
The most recent type is illustrated in Figs. 11 
to 16, page 400. The section of the Seine on which 
these boats are running is of considerable depth, 
and advantage has been taken of this fact to 
supplement the chain haulage with a screw pro- 
peller, and the form of the hull has been modified 
to suit this auxiliary propulsion. As on all boats 
of this class where steerage is difficult on ac- 
count of the action of the chain, two rudders are 


fitted, one forward and the other aft. The total 
length measured on the deck is 31 metres 
(101 ft. 8 in.), and the outside width is 5.470 


metres (17 ft. 11 in.) ; the normal draught of water 
is 2 metres. The hull is divided into five water- 
tight compartments by four bulkheads ; forward 
there isa hold, and the accommodation for the deck 
hands, while aft there is a similar hold, and the living- 
room of the machine hands. The engines are placed 
amidships, and the deck over them is raised 18 in. 
The construction of the hull and deck is very solid, 
as will be seen by reference to Fig. 17, page 401, 
where 1 and 2 are the forward and aft bulkheads, and 
3, 4, and 5 are heavy double T transverse beams ; 6 
is a lattice stiffening girder. The girders a, b, with 
the transverse beams 2 and 3, enclose a hatchway, 
through which the boilers can be removed if neces- 
sary ; cand d connect the transverse beams 3 and 
4, and serve as a means of attachment of the chain 
brake, and of the tow-hook. The girders e and f, 
with the the transverse girders 4 and 5, frame the 
engine hatchway. The chain well is shown at g 
and h. The brake k and the main frames / and m 
connect the lattice girder 6 to the forward bulk- 


head. The tow gear, that is, the two cables by 
which the convey is ettached to the tug, is 
fastened to the lattice girder 6. It is this 


girder, therefore, which has to resist the chief 


pull of the chain and the resistance of the 
tow. In the engine-room there are two in- 


ternally-fired boilers with return flues, registered 
for a working pressure of 8 kilos. (114 lb. per square 
inch), and each with 50 square metres (558 square 
feet) of heating surface. A vertical compound 
engine drives gearing so arranged that it can 
transmit power to the screw or the chain appa- 
ratus. The system of transmission is shown in 
Figs. 12 and 14. That for the chain is from the 
main shaft to the driving pulley of the chain, by 
two toothed wheels keyed to the two shafts. As a 
general principle the boat is only driven by the 





screw in coming down-stream, and the power re- 
quired for this is higher than for the chain 
towage ; the transmitted speed is therefore greater 
for the former than the latter. The engine is de- 
signed for working at different speeds ; the normal 
being 150 revolutions when driving the screw, 
and from 70 to 90 when working the chain gear. 
When developing 150 horse-power at 150 revolu- 
tions, the consumption of fuel is 2.2 lb. per horse- 
power. Detachment from the chain might be a 
difficult operation, if from any cause it became 
necessary to stop in mid-stream, and then start with 
the full tow. To facilitate this a shifting géar 
worked by hand is employed, by which high-pres- 
sure steam is admitted direct into the large cylinder. 
It would be preferable on boats of this class to have 
an independent motor for the screw, and one for 
the chain, and the arrangement we have described 
was adopted only on grounds of economy; as a 
matter of fact, however, the single engine has satis- 
fied all requirements. The chief defect is, that 
having available a much higher power than is neces- 
sary for chain haulage, the crew are tempted to run 
too fast, and so incur a serious danger of breaking 
the chain. But it is possible to check this by attach- 
ing a speed recorder on one of the chain shafts. 

There are also placed in the engine-room the fol- 
lowing apparatus: (a) A dynamo and motor for fur- 
nishing the current to the various magnetised de- 
vices. The engine has two cylinders, and may be 
worked single or compound ; it can exhaust into the 
condenser of the main engine, or into the air, as 
may be most convenient. This installation furnishes 
from 30 to 40 amperes, with a consumption of 
18 kilogrammes of steam per electrical horse- 
power, when exhausting into the condenser. The 
maximum power when exhausting into the air is 60 
amperes, but with a considerably higher consump- 
tion of steam. (b) A distribution board attached to 
the forward bulkhead; the conductors are laid within 
wood casings, and the resistances are placed on the 
right of the chain well. (c) An ejector used for 
filling and emptying the aft compartment of water- 
ballast ; for removing water from the hull and from 
the chain and pulley well ; for washing the deck and 
chain run, &c. There is a combination of valves by 
which these various services can be effected with 
the steam pump of the main engine. Reference 
was made above to the water ballast in the aft 
compartment. When running on the chain this 
compartment is empty, and the boat is practically 
onan even keel. When running with the screw 
the compartment is filled so as to bring the stern 
down sufticiently for the screw, which is1.70 metres 
in diameter. The compartments on each side of 
the main engine have together a capacity of 11 cubic 
metres (388 cubic feet). 

With the arrangements that we have described, 
when the boat is driven by the screw, the chain 
mechanism is thrown out of gear, the screw shaft 
clutch is coupled, and the dynamo is stopped. 
When working with the chain the screw is un- 
coupled, though it is desirable to be able to couple it 
again rapidly and without stopping the main engine, 
either to keep the boat straight if the chain break or 
to run it together with the chain. It is true that 
at the slow engine speed necessary for the chain 
haulage, the screw cannot do much to propel the 
boat, but the wash from the propeller is thrown 
against the rudder, and helps the steering in turn- 
ing round sharp bends. In order to facilitate 
coupling-up quickly, a magnetic clutch is added to 
the mechanical coupling. 

The development of this magnetic clutch, of 
which a large number are now in use, was due to 
the experiments with the chain pulley already de- 
scribed. It has the advantage of great adaptability, 
and can be readily thrown on when running, without 
checking speed or setting up any shock. Such 
clutches are in service on engines up to 800 horse- 
power, and working at 100 revolutions. Figs. 18, 19, 
and 20 give a good idea of their construction. In 
these figures V is the flywheel of the engine ; 
A, M, D are the parts of the ordinary mechanical 
clutch ; excepting that the piece A, instead of con- 
sisting of two arms, is formed of a circular plate 
with two projections, in which holes are made for 
guiding the tenons d. In this dise A is cut a cir- 
cular groove that holds a wire coil, the two ends 
of which, passing through the centre of the main 
shaft, are led beyond the shaft bearings to two ter- 
minals a, b. On this same disc are fixed the two 
jaws c and d, the whole, A, c, d, forming an electro- 
magnet that can be excited by the coil. The 





armature of this electro-magnet is a circular crown 


of wedge section B placed against the flywheel V 
of the engine ; it is held in place by four sets of 
Belleville springs, arranged as shown in Fig. 19, 
and is capable of attraction to the surface of the 
electro-magnet and of being held there when the 
latter is excited. This piece B is driven by the 
flywheel through two projections that slide in 
grooves cut in the flywheel. When the electro- 
magnet is excited the armature becomes fast in 
the magnet, and’ the coupling is complete without 
the action of the mechanical clutch. 

The chain traverses the deck longitudinally in the 
usual manner. Forward and aft are two switches, 
adapted to suit the oblique movement of the chain, 
and leading it to fixed vertical rollers, between 
which its position becomes fixed. Between these 
pulleys and the towing gear, the chain passes over 
a series of rollers placed in a water-tight trough that 
collects the drippings and detritus brought up from 
the bottom. The main tow pulley is almost hidden 
beneath the deck. One side of the casing containing 
it is placed far enough away to insure complete mag- 
netic insulation; the casing itself is of wood, lined 
with zinc. The small taking-off pulley, which has 
but little work to do, is mounted on the end of its 
shaft, and has one face thoroughly insulated. The 
leading-in pulley has, on the other hand, to resist 
a considerable strain ; on account of the change in 
direction it gives to the stretched chain, it is 
mounted ona shaft carried in strong bearings on 
each side. It is an ordinary cast-iron pulley, but 
it can be magnetised, and can be converted into a 
driving pulley by means of a toothed wheel on its 
shaft, gearing into another toothed wheel on the 
main shaft of the towing gear, which trans- 
mits movement to the taking-off pulley. The 
toothed wheel on the leading-in pulley-shaft, czn be 
shifted so that the pulley can be either idle or 
driving ; it is magnetised only in the latter case. 
The object of the arrangement, which is not really 
necessary, is to obtain greater adhesion if required. 
Directly aft of the towing gear is the chain well, 
which is introduced to keep on board a certain 
amount of slack. To the well is added a chain 
brake that regulates the rate of discharge, and 
the quantity kept in the well. It consists of a 
straight electro-magnet, placed above the chain 
run. Fig. 20 shows it in transverse section. It is 
placed very close to the passing chain, and when 
magnetised attracts the latter; the rate of travel 
then depends on the degree of magnetisation, and 
the weight of the chain aft of the brake. On the 
frame of this brake is mounted the hook used for 
attaching a tow when the boat is running with the 
screw. An examination of the drawings will show 
that when it is desired to take the boat off the chain 
the latter need not be divided, but the whole of 
the towing gear can be shifted to one side of the 
boat. For this operation it is only necessary, by 
means of the brake, to accumulate 3 or 4 metres 
of slack in the chain well, and to put stoppers on 
the chain at the switches fore and aft. Of course 
the boat has to be stopped, but the whole opera- 
tion does not take more than 10 minutes. 

The captain has under his hand the steering wheel 
of the after rudder and the commutator lever, with 
which he can turn on and regulate the current for 
the various magnetic devices. The main and taking- 
off pulleys receive 5, 25, or 35 amperes ; the brake 
can receive 3, 6, 9, or 12 amperes ; the magnetic 
clutch of the screw is thrown in by pressing a 
button, without any variation in the current. The 
forward rudder is in charge of one of the crew, 
who also controls the various towing devices, about 
which a word should be said. The convoy 1s 
always attached by two crossed cables, and these 
require some manipulation, to insure its taking a 
proper course. Fig. 21 is a diagram, showing a tow 
passing round a bend ; the sketch shows the opera- 
tion, the cable B being tightened, and C slacked ; 
if the bend was in the other direction the man- 
ceuvre would, of course, be reversed. Usually 
very large and heavy hemp cables are employed 
(they weigh 5} kilogrammes per metre on_ the 
boats of the Compagnie des Touages de la Basse 
Seine et de Loire), and there is a good reason 
for this practice. It is impossible to start a convoy 
without throwing a sudden and great strain on 
the cables, and as the barges are usually of light 
construction, they would be speedily damaged. 
But the heavy cables absorb the effect of this shock 
to a remarkable degree, and thus provide a simple 
but very effective method of protecting them. On 
the boats we are describing, an interesting exper!- 





ment has been made by the use of light steel cables, 

















Oct. 1, 1897.] 


ENGINEERING. 





403 








combined with an elastic device, to absorb the shock. 
This arrangement is shown in Figs. 22 and 23 ; it 
consists of a double-grooved drum, similar to the old 
chain haulage pulleys. The cable takes four half- 
turns on each drum, and the end is rolled around a 
supplementary store drum. The twodrums are held 
up by means of a brake, the arrangement of which 
constitutes the novelty of the system. As will be 
seen in Fig. 22, the brake consists of a band, lined 
with blocks of wood, and having its ends jointed to 
the head of a crank free to move around a vertical 
axis a, and having a small amount of play in the 
direction of the tangent common to both pulleys. 
In this way the compensating action is automatic ; 
the pressure is progressive as the boats forming 
the convoy are added, and as they move forward 
the required elasticity is obtained. When travel- 
ling the brakes are locked hard, and if it is desired 
to slacken one of the cables it is sufficient to re- 
lease the brake; the storage cable supplies the 
additional cable required, a light brake checking 
the tendency to unwind more than is required. On 
the tow-boat the bollards and storage drums are 
fixed under the deck, as is shown in the drawings, 
in such a way that all the necessary operations are 
controlled by four handwheels placed near the 
wheel of the forward rudder. Fig. 24 is a general 
view of the boat we have described, and shows 
the forward leading-in pulley, the towing appara- 
tus, and the leading-out trough. 
(To be continued.) 





VICKERS’ WORKS AT SHEFFIELD. 

Tue purchase of the Barrow-in-Furness Naval 
Construction Works by Messrs. Vickers, Sons, 
and Co., Limited, and the amalgamation with 
the Maxim-Nordenfelt Gun and Ammunition Com- 
pany, Limited, which has been recommended by 
the directors to the shareholders of both companies, 
constitute, in view of the immense resources of 
their own establishment at Sheftield, a most 
important industrial combination, which has great 
economic advantages ; for while the company may 
build ships and engines, construct armour-plate 
and guns of every type and size, and produce all 
sorts of railway material and castings, they can with- 
out outside help also complete any type of warship 
ready for action. Thus there is a national import- 
ance involved which should not be lost sight of, 
especially as it is recognised that the existence of 
Britain depends on our resources to maintain our 
maritime power. Messrs. Vickers’ Works are more 
than equal to several of the Government establish- 
ments. Indeed, few other companies can of them- 
selves so fully meet the demands of a nation in the 
supply of the weapons of warfare afloat or on land. 
To the most modern and largest mechanical appli- 
ances at their various establishments there is added 
the other essential of experienced management, for 
it may be said to be the hereditary accumulation of 
four generations : the business was originally estab- 
lished over 100 years ago by Mr. Naylor, the grand- 
father of two of the present managing directors, 
Mr. Thomas Vickers and Mr. Albert Vickers, and 
great grandfather of the other managing director, 
Mr. Douglas Vickers. George Naylor commenced 
in partnership with James Sanderson under the 
name of Naylor and Sanderson, and they continued 
as merchants and manufacturers, with works in 
Sheffield, until 1829, when the co-partnership was 
dissolved, and two firms organised, both of which 
continued to play a prominent part in the indus- 
tries of Sheftield. The one was Naylor, Hutchinson, 
Vickers, and Co., the other Sanderson Brothers 
and Co, The business of the former, which was 
first established at Millsands, was very largely asso- 
ciated with the quickly-advancing States of North 
America, and a branch firm was formed in New 
York under the simple style of Naylor and Co. 
The mother of Mr. Thomas E. Vickers and Mr. 
Albert Vickers was a Miss Naylor, daughter of the 
founder, so that, as we have said, all the wealth of 
hereditary experience has descended to the present 
management. 

In the early days the iron used was nearly all 
Swedish, and cost from 131. to 311. per ton. There 
has not been much reduction, for some of the high 
brands still cost 221. per ton. All the steel produced 
was used for tools, cutlery, and other implements, 
and all the cast steel was melted in crucibles. The 
Swedish iron was converted into blister steel, 

hown by the name because of the blisters formed 
on the surface during the converting or cementing 
Process ; and this being broken up, was melted in 





crucibles. Steel ingots thus made were hammered 
or rolled and made into bars. A bar 3 in. square 
was considered of large size in those days. Since 
then the establishment has continued to have a 
great reputation for the quality of its tool steel. 
As an indication of the state of the trade in the 
early days, it may be recalled that when the 
leading manufacturers of Sheftield were invited 
to send an ingot to the 1851 Exhibition it was 
cast at the works of Messrs. Thomas Turton 
and Sons; but men were temporarily borrowed 
from other works. It was a great public event. 
The ingot weighed only 1 ton, but it was the 
largest made up to that time in Sheffield. Perhaps 
it may be interesting to state here also that the 
largest article exhibited by Vickers at the 1851 
Exhibition was a forged bar of about 7 cwt. This 
was forged by the old-fashioned cast-iron nose 
hammer, and the process occupied several days. By 
1869 Messrs. Vickers were making ingots of 25 tons 
weight of crucible steel. They each required 672 
crucible pots, holding 70 lb. each. As the metal 
had to be teemed in five minutes, or at the rate of 
one pot every half-second, a little army of men 
were employed, and these worked with almost mili- 
tary precision and discipline. The casting of an 
ingot of over 70 tons weight with the present pro- 
cess and appliances is no longer an extraordinary 
incident in the works. 

It was about 1855 that success was attained in 
making steel castings for machinery, &c. Many 
experiments had been made, but when ordinary 
moulding sand was used the castings were covered 
with adhering sand, because the heat of the 
steel was too high and fused it, and fire-clay 
could not be used on account of it cracking in dry- 
ing. A German steel-founder, Jacob Mayer, of 
Bochum, discovered in 1854 a mould material suit- 
able for making cast-steel bells. This mould material 
was composed of calcined fire-clay, with a small 
quantity of new clay to render it plastic ; old cru- 
cibles ground to powder were found practically as 
good, or better, than new calcined clay. The pro- 
cess was patented in England by E. Riepe, and an 
arrangement was entered into with Riepe for the work- 
ing of the invention in Britain. Messrs. Vickers, by 
the use of this patent, became the first steel- makers 
who successfully made steel castings in England. 
This was in 1855, when the works of the firm were 
still at Millsands. In 1856 Mr. Edward Vickers 
relinquished the direct control of the manufactur- 
ing to his son, Mr. Thomas E. Vickers, now the 
chairman of the company, and Mr. Albert Vickers 
subsequently became a partner. The first castings 
made were bells, cog-wheels, railway crossings, &c., 
and rings for rolling into railway tyres. This mode 
of manufacture had been repeatedly attempted 
previously by Messrs. Vickers without success. 
As the use of larger hammers became general, 
tyres were made by hammering the ingot into a 
cheese-shaped bloom and punching a hole in the 
centre. The hole was enlarged on what is called 
a beak anvil, which at the same time formed the 
flanges, and the steel was subsequently rolled to 
size. Mr. Thomas E. Vickers, in 1864, patented 
a mill for rough-rolling the tyres instead of using 
the beak anvil. After this mill was started in 1867, 
the punched blooms were rolled out in it until large 
enough for finishing, and were then taken to the 
finishing mill and completed without reheating ; 
the process has been continued to this date with 
great advantage, both as regards quality and cost 
of manufacture. 

By 1863 the heavy business of the company had 
developed to such an extent that it was considered 
necessary to build new works, a site at Bright- 
side, in the outskirts of Sheffield, was selected, and 
the work of erecting buildings started in 1864. In 
March of that year, however, the bursting of the 
dam of the Dale Dyke reservoir flooded the entire 
area, and much damage was done, retarding the 
work greatly. Since then building and rebuild- 
ing has continued, additions being made to plant 
and tools, in some cases, even in anticipation 
of future requirements. The co - partnerships, 
when the new works were started in 1864, con- 
sisted .of the late Edward Vickers and his sons 
—George Naylor Vickers, who died in 1889, 
Thomas Edward Vickers, the present chairman, and 
Albert Vickers, both still managing directors ; and 
Frederic Vickers, who died in 1888. William 
Whitehead, who had long been an employé of the 
firm, was alsoa partner. Edward Reynolds, engi- 
neer, joined the establishment in 1863, in their last 
years at Millsands, and under the direction of Mr, 








Thomas E. Vickers arranged the plans and erection 
of the new works. In 1&67 advantage was taken of 
the provisions of the Limited Liability Act (which 
made expansion a simpler matter), to turn the firm 
into a company under the name of Vickers, 
Sons, and Company, Limited, but the Vickers 
then as now were responsible for the success of 
the concern. One other person whose name calls 
for mention in this connection is John Crossley, 
who, simultaneously with Mr. Reynolds, was added 
to managing directors. Mr. Crossley resigned his 
post as managing director in 1891, but remained 
on the Board, and his position was taken by Mr. 
Douglas Vickers, son of the chairman. He first 
joined the establishment in 1879, became manager 
in 1886, a director in 1889, and managing director 
in 1893. 

Although at the outset the area of the ground 
at Brightside was extensive enough for future re- 
quirements, only about 20 acres were at first built 
upon ; now.there are 45 acres. The chief produc- 
tions then were railway tyres, straight and crank 
axles, material for guns and general castings and 
bar steel of all kinds. The 15-ton hammer was 
at first the largest tool, and was used for guns 
and marine forgings. The first marine shaft was 
made in 1868, the first propeller cast in 1872, 
the first forging press was put down in 1882, and 
in it the Vickers initiated the long-stroke type 
with rams working on the spherical ends of the 
guide, inverted T-shaped crossheads carrying the 
forging tool. But the most important development 
was in the laying down of plant for the construc- 
tion of guns and of armour. 

About ten years ago the Government were anxious 
to add to the resources of the nation in the matter 
of gun construction. There were only three estab- 
lishments, private or royal, for building heavy 
ordnance, and representatives were sent to view 
several of the works in the country with the object 
of determining which offered the best facilities, 
alike in plant and personal management, for a deve- 
lopment in this direction. The firm of Vickers 
was chosen, their magnificent tools for shafting, 
&c., and the quality of their work impressing 
the Government officials, and the inducement 
of an order valued at some 250,0001. was held 
out, with the prospect of more to follow, if they 
laid down the necessary plant. This they did; the 
first gun was finished in September, 1888, and 
proved satisfactory. The establishment is admir- 
ably equipped now for turning out guns of any 
calibre, but we defer for a separate article re- 
ference alike to the elements of design, mounting, 
and construction. In 1888 the Government similarly 
inspected several steel works with the view of 
finding which of them might be entrusted with the 
equally important work of manufacturing armour- 
plates for ships, forts, &c. Six or seven manu- 
facturers were invited to send trial plates. Up to 
that time the best of our plates were iron plates 
with steel faces known as compound ; but Messrs. 
Vickers submitted an all-steel plate, which gave 
on trial results equal, if not superior, to the best 
of these. Upon this, orders from the Admiralty 
followed. Vickers laid down extensive plant, in- 
cluding an hydraulic press, arranged at present to 
exert a pressure of 8000 tons, which pressure can 
be largely increased if desirable, powerful rolling 
mills, and really magnificent tools for machining 
and finishing ; but these as well as the company’s 
share in the improvement of armour will more ap- 
propriately be described in connection with the 
manufacture of armour-plate. 

The appropriate complement to these steps was 
the organisation of a department for the construc- 
tion of the vessels for the armour and guns with 
all the machinery. Messrs. Vickers did better ; in 
1897 they purchased the works of the Naval Con- 
struction and Armaments Company, Limited, at 
Barrow-in-Furness, comprising the freehold ship- 
building yard and engineering works equipped 
with modern plant for the construction of all types 
of vessels, naval and mercantile; and while Mr. 
Alexander Adamson, the managing director of the 
Naval Construction Works, continues the manage- 
ment there, they have been successful also in 
securing the services of Mr. James Dunn, who has 
for many years occupied a prominent place both in 
official circles and in the shipping world. Mr. 
Dunn was appointed chief draughtsman and. assis- 
tant constructor to the Admiralty in 1870, constructor 
in 1880, chief constructor in 1884, senior chief con- 
structor in 1892, and subsequently acting director of 
naval construction during the absence of Sir William 





U 
Z 
a4 
(2) 
(3) 
A 
O 
vA 
6a) 








YIOM OF “I9JOUIVIP UL “YJ FZ I[QV} Vv YAIA oUTYyouUT 


puv uougaedap Joojs vq o43 L0J syoSut 1OJ sa1048 
Surued repnoaro v st a9 J, 


‘s1auv[d apis 10 4svarq | aAIsua}xo “say ‘aav olay, ‘Opts Aver oy} UO 
se umouy 0d43 oy} Jo gT puv ‘adAz Arvurpaso oy} Jo | ‘mara oy} Jo “QUST oy 03 4vyy ‘pus qsom ayy WOTy 
SOUTYOVU IdYyyO OMY f ‘UL OT “9 G ssud 037 9[Ge Suteq | Suyzrvzs ‘yoyoys Arvsoulyl uv Jo waof 9Y} OYVY 
Opls-sso1o oy} Sopra “93 ZT Aq Suoy “4y QT soquid | ysoq Avut sty} puev ‘sy10M 94} JO voprl [BLOOD & 
-INowWIe SuryIoM AOJ USISAP yudatayiIp Jo srourfd | oars 07 [Tem oq Avut 41 ‘teAoMOY ‘OS SUIOpP a1OJog 
OM} O18 DIO, ‘*SU0} OG SYStoM ojoTduroo ouryoeu | -Ajazyeredes uing ut doys yoro YM [Rep UvIy 
Yous oy ‘suo, QE Suteq seafqv} oy} Jo 4yotom | royzer gonpoad [eord4} yore url einqoesnuvUT Jo sse0 
ey} “Ul 9 “9F OT Aq “UL g “43 OT 90RJANS v SuryIOM Jo | -ord YY MOT[OJ OM ‘[regop UT JuLTd oY} SuIqi1osep 
a[qedvo yovo ‘uaads o1v 01043 SioUe[d Jo ozIs 4ysoSre[| ut ‘yr pouayomb Apipvat s1oul oq [[IM Jopvet 9} 
243 JO ‘seulyouur Surpurss pue savs ‘s1ouefd ore) Jo ysarequr ayy }eyy 4yse5Hns ‘sqol yuoreytp [e19Aes 
a19Y S004 OY} [Te ‘soqetd-anourre J0j sT[IIp AAvoy 0M | 1OJ POst[IyN ov s[oo} oUTYORUT OUTeS 9Y3 SES¥O BUIOS 
Io auo jo uoydeoxe oy} YUA “IF OF JO ouUO| ur 4vYyQ 4OVJ OYA puv ‘syonposd 943 Jo AZoITBA OUT, 

pue “43 09 jo omg ‘suvds oa1y3 UT petites Suteq | *S10JOUL d11y0aTa oyeredas Aq ‘sasvo 
‘YSIYy “43 OG SI YONA ‘Joor oy} ‘apt “43 QGT Aq Buoy | Auvut ur ‘usATIp ‘s[ooy 4QUOTOWJo ysour pus ySOTAvOY 





| S1oqJO 





‘43 OFP St Yorym ‘doys Suruvid oy} st ‘Sutavisue | oyy yy sdoys Surystug oatsuezxo ‘sytur e144 | 
INO JO FYSIT oY} 07 ‘Surpring ysoutustEys9M oY, |! SU04 QOT 4 dn sun jo sezis [[¥ Suryeur Joy yuerd | 
*‘poaourel oq | ‘Suts10y oye[d-anourre 10J suzy QNDE 0} dn sessoad | 
Apisvo ueo Loy} yeyy os dn paqjoq ATuo ore ‘oyna ev se| ‘or ‘sund ‘sqyeys ysotavoy oy} TOF se510F ons | 
‘saqetd oy} ‘ST[VA OY} SUIOJ Suyooys poyesna10o| o1v o10yy, “AIpunoj} wos Ue Se [TOM SB [90q8 B 
ary Ay ‘spedrourd yooys puv ‘Suruerz pejour yy | st o1ey} { esn ur ore ‘soovuny ‘yZaIvoy - uedo 
‘suumnjoo J} peTjor jo Apjsout o1e suoTjoe10 MoU] se [[ePM se ‘aTqIonIg ‘suoTZeIIp [[v UT pepud} 
eyy { Joor oyeis pue spedround wort YIM s]Te| -xo sey JUOULYSTTGQeIso [VUIHSIIO OY SI} UWo’y pu 
YouUq JO poponajsuod o10M SSUTP[ING Jeplo ayy,| ‘pua ysoam oy} ye guejd Suronpoad - Jeeqs oY} SI 
‘puey uo UOISUA}xX9 oUIOS SARA OARY ‘SUI dAIS| o10YI—AOIA OAO-SpIIG OY} JO pUNOIHeIOy oY} UT 
-soisoid qsout oy, ‘pure ‘y1oM UOTyONAsSUOD UMO | yeYyI—poT[Vo ATTROOT st 4I sv ‘opis AVM[TeI 94} UG 
110y} [Te Ajreou Op SIOyOIA ‘SIsseop yey} Yreur| ‘oxy “UOT | 
-01 OY} S4SIHSns styy, “9S9Yy} SUTALIP OJ sAdTIOG 
ayy pue ‘s[[TUL IezZ1OUL ‘[eLIezyeUI Surpypmnq 105 


osje | -o1d Surss0y a0y ‘ATaatqoodsoa 


IajoueIp Ut 





Sid a0y punoss oSvx04s Aressaoou oy} YQIA ‘sozigool | Jo pu ‘Az10 oy} Jo ysvo O49 


pue “ure, “ur gy ‘seassaid o1pnerpAy 90ay3 SY1OM 
uns aoy Ajareut ‘doys Joo} osuryoeu ‘doys uns— 
[e4z9A0sS pues ‘paqoozszod MOU OINgovjnuUeUl 
inoue jo ssoooid Mou 94} Joy Surppinq e5avy, v 
OSs[v SL OAIOY, “YIOM UNS pu Inoue A0z ssord u04 
-0008 Ue Sutpnpout ‘ued Sursz0y Aavay oyy {pr 
Surpor oqe[d-anowue Stq oyy st etsy pue ‘meu woyy 
jo ysou ‘sdoys prpusjds [eroaes Aq partdnooo oie 
SYIOA OY} JO OPIS IAI OY} UO OS IO SaL9V ZZ OJ, 
‘sossoid 04 
r9yeM otnssoid-moy Ajddns pure ‘sduind paez qynoyyin 
qoolIp SIOTIOG 9} posy ‘syIOM OY} UT souvID 9Yy 
jo AUVUT SATIP 07 JOTOWNS ST UOATS SnYyy peoy OY, 
*‘SYIOM 99 JO YWOU 9Y} 03 TITY 949 UO ALOAIOSAI 
aSie] v 07 ‘aqtiosep A]yueserd [[eys om se ‘poduind 
SI 19jVM OY} pue ‘opIm “9J OZT 9 “9f OG Wo 
WII4S VSI AT ‘Sytoa 943107 ATddns 1eqvM Jo vo1n0s 
OY} SB pasl[Iyn st ynq ‘ajqestavu JOU ST MOTA OY} 
uo 9ouRysIp oy} UT Uses AvM-JoJVM OYT, ‘olURU 
I19y} oxeqg Loy} oousyM ‘UOT JPATYT OY} 07 UMOP 
puezxe syI0M ey} Snyy, “ABM oY} SsO1OV SUOTZIPpE 
pezezissooou Ajazeuiyyn ‘way yg Jo ognder Sutmois 
A[snonutyUo0d oy} Woz SuYTNser ‘purwep Sutsvasout 
ayy gnq ‘euR, eYyy Jo YQIOU 9Y} 09 O1eM SyIOM 
[VUISIIO OYJ, ‘oURT-episyystig Aq poqzoos10qUT SI pue 
‘aaenbs Ajayewtxoidde st ‘sore Gp ynoqe ‘pardnos0 


vale ayy, ‘esed yuasoid of} UO USAIS ST MOTA B WOT} 


oy Avapey purlpl 


‘ul $6 | ey} JO oul, UTeUT 94} Suoye Surpuezxe ‘az1s snoesey 





-urape ysour v Adnooo ppyoyg ye syIoM sayy, 
‘dTdI4ddHG LV SYUOM ANY, 


"yQnouls}log 4 [OoYOs ATOUUNS ay} ‘}UaTToo 
“XY ‘SIA H JO RIS 943 UO posaros quyy 0} J0OUd 
pUR ‘YOTMTOOAA JB SOLLOQOR,T oUVUpA() [eAOY OYQ OF 
Lady) TeyuoutsedxG jo quewyutodde oyy ppoy oym 
“N'Y ol SuOsMEC, JOAOIT, ANYyITY JuUBUEjNeT] jo 
esivyo ut st Auvduroo oyy jo yuowy4redep und oyy, 

“qUOpISElg-d01 A 
jo UOT~UYSIP ey} WIY UO poddoyUOD syo04IYOIY 
TRARNE JO UOTYNZYSUT 949 QYE8T UL ‘sasvo uoy 
-elziqae drys guose1 ut aAyequoseider Ayemupy 
ey} pue ‘eggyT Ul 90971MIUI0gQ OUT prory oYg 
uo oatyequosoider AQperUIpy 94} SBA OFF “AVA 
Ioj a7uAg Jo Arejor00g yy Ay poyurvyy AT[wioods sem 
pue ‘uontpedxm a[IN oy} 10g suorqeavdeid ut soYO 
IVA OY} SISSY 07 POTIVjop SLA PERT UL puL ‘TeeT ur 
Ayertupy oy9 4q pozutodde soq41utw0g saatso[dxop 
ey} JO JoquIOUL @ SUM OFF ‘UOTZOR STY 0} ApOSIVT 
enp Suleq sousjop s,uolyvu oyy JO oul, Mou 
SIY} JO UOIZVULIOJ [NJssooons oY} ‘solIVIpIXNe o][IQUO 
-1oul Jo 4stt AjpeqtuIpy oy 10; o[QvjIns sesso 
jo uoloojes 943 puv sdiys queyorour jo Aaaans 
ey} YIM poysnaque sea oFF ‘opnzyde pur ospoyt 
-Mouy [tuotssejoid sty Jouueur payreut v ut oAoid 
YA posivyo useq sey oy sodtAdes [uloads ayy 
pue ‘sdrysiem pozonsysu0d Ap}UN0eI 9Yy} JO UStIsap 
24} YIM peyyuepr Ajesop usaq sey OFF ‘Az AA 











QTHIATAGHS 


‘SHMUOM 


SUAMWMOIA 








Oct. 1, 1897.] ENGINEERING. 





405 














ROLLING STOCK FOR THE ORBE AND CHAVORNAY ELECTRIC RAILWAY. 
CONSTRUCTED BY THE SOCIETE INDUSTRIELLE SUISSE, NEUHAUSEN. 


(For Description, see Page 406.) 
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the possibilities of any 
settlement owing to the 


localising of weights. In 
each of the two large bays 
there are three travelling 
cranes, each capable of 
lifting 60 tons, so that there 
is no trouble in dealing with 
the largest size of armour- 
plates. The machine tools 
~ are driven by three line 
shafts. -The heavier planers 
are worked through shafts 
and belting from a vertical 
inverted engine having two 
cylinders 16 in. by 24 in. 
stroke; while for each of 
fee) 4-680 “de —-—--<------ -- = === --- 4500 -------~---- === ~----- 8650-4 the two other line shafts 

: there is a wall engine 

any size of barbette and turret. All these, with | coupled direct to the shaft. In the one case the two 
armour-plate saws, bevel and curved plate planers, cylinders are 12 in. by 15 in. stroke, in the other 
and electrically driven grinding machine, we shall 15 in. by 18 in. Steam is supplied by five Lanca- 
describe at length when we come to deal with shire boilers in two stations. All three engines are 
armour-plate construction. of the condensing type, the condenser being placed 
_ Part of the flooring of this shop is laid with cast-| over the house with three boilers. It is of the 
ron plates 4 in. thick, to form an erecting platform | evaporative type, having cast-iron pipes with gills 
or barbettes and turrets, and its solidity obviates | or ribs cast on the outside. The port of these 



































reduces considerably the quantity of 
water required as compared with the 
ordinary surface condenser. 

Along the eastern wall of this large 
planing machine shop is the roadway 
with railway extending across Bright- 
side-lane to the part of the works on 
the river side. At the side of this road- 
way is laid out the plant for building up 
guns from 4.7 in. to 100 tons, with gas 
furnaces for heating the A-tubes, water 
and oil tanks for hardening and tem- 
pering and a large pit for building up 
the guns, and jackets. The whole of 
this plant is commanded by a Goliath 
crane actuated by steam and hydraulic 
power. It lifts over 100 tons to a 
height of 75 ft. from ground level, and forms a 
dominating feature in eny view of the works. 

The next range of buildings, occupying a width 
of 260 ft., and a length of 380 ft., has the steel- 
producing plant. In one building are eight open- 
hearth furnaces each of 15 tons capacity, while a 
little to the north is another series of three furnaces, 
each of 25 tons capacity. All eleven furnaces dis- 
charge into one chimney 175 ft. high, and 10 ft. 6 in. 
internal diameter. It is of brick with wrought-iron 
casing, riveted, and is supported on a massive 
foundation of brickwork surrounded by concrete. 
There is around the shaft a movable platform capable 
of being raised by hand winches. This is to facilitate 
painting. The charging platform for the furnace is 
15 ft. above ground level, being carried on steel 
columns, and it is commanded in the case of the 
15-ton furnaces by two 4-ton locomotive steam jib 
cranes, while the 25-ton furnaces have three over- 
head cranes of 10 tons lifting capacity, each having 
three separate electric motors. The track for these 
cranes projects beyond the building, as shown in 
the engraving. . The railway track for carrying the 
ladle is on the ground level. The ladle is carried on 
a truck, and is so constructed that the molten metal 
may be teemed on either side of the track. This 
ladle, which has a capacity of 25 tons, is carried at 
the end of a revolving beam pivoted on a central 
support in the carriage, and turning through an arc 
of 300 deg. The ladle wagon has a special loco- 
motive engine attached. Adjacent to both groups 
of furnaces is a long range of gas producers, steam 
blown, and having water boshes. These are also 
utilised for supplying the gas to the 100-ton gun 
plant already referred to, as well as to the crucible 
steel melting-house, which is situated immediately 
to the east. 

The casting pits are close to the melting fur- 
naces. There are three pits, the bottom being 
15 ft. below floor level, and the area is sufficient 
for 12 large ingots for armour-plate, gun, marine, 
and other work, the largest article yet cast being of 
96 tons, while the casting of ingots of 60 tons are 
quite common incidents in the works. The practice 
at these works is to remove the casting carriage, 
mould, and ingot all together, instead of separately, 
thus making the pit available more promptly for 
another casting. For this purpose there is an 
hydraulic lift with 60-in. ram for raising this 
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heavy load. In the same part of the works is 
the casting- house for the medium size ingots, 
with two overhead electrically driven cranes 
capable of lifting 20 tons. At the end of the 
casting - house again there is a range of drying 
stoves for the runner moulds. The same pits 
are used for steel castings, as the foundry is not 
far removed from them—a little to the east. As 
has already been pointed out, Messrs. Vickers were 
the first in this country to make steel casting a 
success, and many of the chimes of bells made in 
the sixties still proclaim the durability and reson- 
ance of the castings. Railway points and crossings 
are similarly cast, and in recent years most satis- 
factory results in endurance and economy have been 
got with cast-steel propellers, hydraulic cylinders, 
disc wheels, &c. Cylinders for cotton presses, for 
instance, are cast up to 20 ft. in length, to with- 
stand a test pressure of 3 tons on the square inch. 
The iron foundry, alongside that for steel, is sup- 
plied by two cupolas, has 10 large drying stoves, 
but is mainly used on work for the establishment. 

Still moving eastward, in the same group of build- 
ings is the fettling shop, with a range of annealing 
furnaces, and at the railway end of it is the 1-ton 
drop testing machine, used for tyres, axles, and the 
like, the tup having a drop of 46 ft. The crucible 
steel melting-house is also included in this series of 
buildings, and here are four furnaces, each taking 
16 pots, in which the finest quality of tool steel is 
produced, and also special castings of various kinds. 
Close by is a fitting shop for shop repairs, cranes, 
locomotives, machine-tools, engines, &c. A large 
amount of new machinery is also made within the 
works for use in the establishment, and this fitting 
shop will compare in its equipment with that of some 
of the large engineering firms in the country. The 
boiler station for the steel-producing section of the 
works has two Lancashire boilers, used mostly for 
supplying steam to the blowers of the gas 
producers : they are thus placed immediately to the 
east of the producers. 

(To be continued.) 








THE ORBE AND CHAVORNAY 
ELECTRIC RAILWAY. 
By C. S. Du Ricne Previrr, M.A., Ph.D., 
A.M.I1.C.E., M.1.E.E. 

Tuts line, although only 4 kilometres (2.5 
miles) in length, derives special interest from the 
fact of its being a typical light railway worked by 
electricity. It starts from the station of Chavornay, 
on the Lausanne and Neuchatel (Jura-Simplon) 
Trunk Railway, and connects with the small town of 
Orbe, picturesquely situated on an eminence in the 
Jura Mountains, Canton of Vaud, 483 metres (about 
1590 ft.) above sea level. The town, which is the 
main feeder of the line, numbers about 2000 inhabi- 
tants, and the goods traftic is essentially of a local 
character, consisting chiefly of provisions, fuel, 
building material, and agricultural produce. 

The Line (Figs. 1 to 5, page 412).—Owing to the 
shortness of the line, which would not have borne the 
cost of transhipment of goods, preference was given 
to the standard gauge. ‘The permanent way is com- 
posed of 20-kilogramme (40-1b.) steel flange rails with 
steel sleepers 2.2 metres (7.2 ft.) in length, spaced 
0.90 metre or 3 ft. As is seen from the plan, 
Fig. 1, the line, after leaving Chavornay station, runs 
for about 3 kilometres, or two-thirds of its length, 
along the high road, a clear width of 4.5 metres 
(15 ft.) being reserved for the ordinary traftic ; and, 
after crossing the valley, reaches the terminus of 
Orbe by a deviation which involved, among other 
works, an iron bridge of 33 metres (100 ft.) span 
(Fig. 3). The steepest grade of the line does not 
exceed 2.5 per cent., and the minimum radius 
of curvature is that of the Jura-Simplon system, 
viz., 150 metres, or nearly 500 ft. The terminus 
at Orbe comprises a small station building, a goods 
shed, a shed for three cars, and about 150 metres 
(500 ft.) of sidings. The length of the sidings at 
the Chavornay end of the line is about the same. 

Electrical Equipment.—The electrical overhead 
line consists of a 6-millimetre steel contact wire, 
suspended from plain wooden poles with iron 
brackets about 30 metres (100 ft.) apart, the same 
poles also carrying a copper feed wire of the same 
diameter and a telephone wire for the service of 
the line. For the return circuit the rails are 


simply bonded by a 6-millimetre copper wire at the 


joints, the continuous return wire between the rails 
sing dispensed with. 


For the purpose of the 





goods traffic at Chavornay station, the trucks are 
shunted by the Jura-Simplon engines from the 
main line on to the sidings of the electrical railway, 
and are then taken on by the motor cars, or vice 
versa. 

Power (Fig. 6, page 412).—Current for working the 
line is derived from a power station, which also sup- 
plies the town of Orbe with electric light as well as 
with power for small motors, and is situated about 
800 metres, or half a mile, beyond the railway ter- 
minus in the ravine of the River Orbe. The total 
available effective power is, at an average fall of 10 
metres and at avolume of 2.6cubic metres persecond, 
260 horse-power on the turbine shaft. The turbine 
and dynamo - house, designed for three groups, 
measures 20 by 12 by 6 metres (66 ft. by 40 ft. by 
20 ft.), and comprises, for present purposes, two sets 
of turbines of 80 horse - power each and belt-driven 
direct-current dynamos, the former having been 
supplied by Messrs. Rieter and Co., of Winterthur, 
and the latter by the Compagnie de 1’Industrie 
Electrique, of Geneva. The turbines make 100, the 
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dynamos 450 revolutions, per minute, and the 
length of belt is 6 metres (20 ft.) As the water 
power is transmitted from the turbine shaft by 
bevel gearing to an intermediate shaft with a fly- 
wheel, and thence by belt to the dynamo shaft, the 
loss of power between the turbine and dynamo is 
probably not less than 25 per cent. Whe dynamos 
are of the 6-pole Thury type already described and 
illustrated in ENGINEERING, April 6, 1894, page 
440 (Mont Saleve Electric Railway), and the 
same applies to fhe 4-pole exciter of 5.5 kilo- 
watt (vide ENGINEERING, March 23, 1894, page 
375), as well as to the electrical (Thury) regulators 
(ENGINEERING, April 6, 1894, page 437). The out- 
put of the two 6-pole machines is at 450 revolutions 
and 600 volts, 45 kilowatt or 60 horse-power, both 
being used for the service of the railway during the 
day, and the surplus, or one machine, for lighting 
the town and for small motors. 

Rolling Stock (Figs. 8 to 13, page 405, and Fig. 
417, page 412).—This is composed of two passenger 
inotor-cars, one trailer, and a goods motor-car, all 
of which are shown in the perspective views and 
details. The dimensions of all these cars, which 
were built at the works of the Société Industrielle 
Suisse, Neuhausen, near Schaffhausen, are alike, 
viz., 6 metres (20 ft.) in length, and 2.2 metres 
(7.2 ft.) in width, the wheel base being 2.3 metres 
(7.5 ft.). Of the two passenger motor-cars, one 
is for combined passenger, parcel, and postal ser- 
vice, the space being about equally divided, viz., 
half the car seats 20 passengers, and the other half 
carries from 2 to 3 tons of goods or parcels. This 
combination has been found most serviceable, 
especially in winter. The other motor-car, as well 
as the trailer, provided with central passage, carries 
32 passengers (seated) inside and 13 on the two plat- 
forms, in all 45 passengers each. The seats are all 
third-class, and even the division of smokers and 
non-smokers has been found of little, if any, 
use on a line of this kind. The goods motor-car 
carries 5 tons of goods and can also be used for 
carrying live stock. The motor-cars are each pro- 








vided with two 30 horse-power 6-pole Thury motors, 
which make about 400 revolutions. The diameter 
of the car-wheels being 0.8 metre, the circumference 
2.5 metres, the wheels make at the authorised 
speed of 14 kilometres (9 metres) per hour, 94 re- 
volutions, corresponding to a reduction of about 
lin. 4. Each car is provided with an iron stove, 
and the total weight, including electrical equip- 
ment, viz., motors, rheostat, speed regulator on 
both platforms, and contact pole is as follows : 

Passenger motor car with 45 passengers, 11.5 + 3.5 = 15 tons 

Goods motor car with 5 tons goods, 10.0 + 5.0=15 ,, 

The contact system is that generally used by the 
Compagnie de |’Industrie Electrique, namely, a 
slide shoe which has already been described in 
ENGINEERING, March 15, 1895, page 331 (Stans 
Electric Railway), and has the advantage of easily 
adjusting itself to the contact wire in curves, 
although the metal or contact surface of the shoe 
wears very rapidly, and has to be renewed every 
few weeks. 

Service.—The ordinary daily train service —a 
shuttle service—comprises 11 daily trips each way, 
occupying 17 minutes each, and so arranged as to 
meet all the main-line trains. The composition of 
the trains varies according to requirements, viz., the 
passenger motor-cars or the goods and motor-car, 
run either singly, or with a trailer, or a main-line 
goods truck weighing 10+ 5 = 15 tons attached, so 
that in all cases the maximum train load does not 
exceed 30 tons. At the authorised speed of 4 metres 
per second (9 miles per hour), and taking the coefii- 
cient of traction at 5 kilogrammes per ton, the power 
required of the motors on the 2.5 per cent. grade 
is 48 horse-power, so that the full power of 60 
horse-power leaves 12 horse-power, or 25 per 
cent. of the requisite effective horse-power as a 
margin for starting. Taking the losses between 
the generator and the motor-car axles at 40 per 
cent., viz., the total efficiency at 60 per cent., the 
requisite generator power at full train-load is 100 
horse-power, the average, however, being not more 
than 60 horse-power, equal to the output of one 
dynamo. 

Staff.—-This is composed of the station-master at 
Orbe, one clerk and cashier, two motormen, two 
guards, one man for the line, and two assistants, in 
all nine men, equal to 2.25 men per kilometre, or 
1.1 men per mile. 

Rates and Fares.—The rates for goods traftic are 
for two classes of goods, respectively 1 franc and 
90 centimes per ton-kilometre, equal to 15d. and 
13.8d. per ton-mile, with a rebate of 50 per 
cent. for loads of at least 5 tons. The fares are at 
the rate of 10 centimes per kilometre, or 1.5d. per 
mile, with 20 per cent. reduction for return tickets. 

Cost of Construction.—This was as follows : 





Francs. £ 
Land, earthworks, and structural works 100,000 4,000 
Permanent way ‘6 ee Sis g 4,800 
Electrical equipment .. és o 40,000 1,600 
Rolling stock .. ss y 62,000 2,480 
Stations .. ae Ee ais 50,000 2,000 
Furniture, tools, and sundries 6,000 240 

878,000 15,120 


= 93,500 francs per kilometre, or 5984/. per mile. 


This cost is exclusive of the power station, which 
for the 100 horse-power of generating power re- 
quired for the working of the line may be taken 
as costing 100,000 francs or 4000/., equal to 1000 
francs or 401. per horse-power. The power station 
and the line are owned by the same local company, 
the combined capital, including the lighting installa- 
tion in the town of Orbe, being : 


Francs. £ 
Electric railway ee Es od 378,000 15,120 
Power station and electric installa- 
tion .. gh ae cert) ae,” RROD 11,280 
660,000 26,400 


Traffic and Receipts—The railway was < ypened 
in 1894, and the traffic and the receipts in the year 
1895 work out as follow : 





Francs. £ 
53,128 passengers, average 35 cen- - 
times per passenger... ——=:18,521 741 
106 tons luggage, average 8 francs 35 
per ton oa a - ee 883 
2222 tons goods, average 3 francs oni 
per ton ee ois a oe 6,533 ” 
Live stock .. ze BS 177 4 
Postal service and sundries 857 Ses 
26,971 1078 


= 6748 francs per kilometre, or 432/. per mile. 
It is interesting to note that the population 
served by the line being almost exclusively that 0 
Orbe, of 2000 inhabitants, the passenger — : 
equal to no less than 26.5 passengers per head o 











Ocr. 1, 1897.) 


ENGINEERING. 





407 











————— 
population and the goods traffic 1.1 ton for the 
same unit, which constitutes an instructive criterion 
for lines of this character. 

Expenses. —The total number of train-kilometres 
in 1895 amounted to 34,560, or about 95 per day, 


and the expenses were as follows : 








Per Train- 
Kilometre. Pe _ 
Total le, 
Fr. Cents. Pence, 
Administration .. 845 2 3 
Maintenance... be nf 1,524 4 0.6 
Traffic, station expenses and guards 0,164 19 2.9 
Power, wages of motormen and car 
repairs .. a vs es .. 8,826 25 3.8 
General charges 2,270 7 a 
19,629 57 8.7 


= francs 4997 per kilometre, or 314l. per mile. 
(Conclusion. —The net result, therefore, works out 
as follows : 


Per Per Per Train- Per Train- 
Kilometre. Mile. Kilometre. Mile. 
Fr. £ Fr. Pence. 
Receipts .. 6743 _ 482 0.78 11.99 
Expenses .. 4907 314 0.57 8.70 
Net receipts 1836 118 0.21 3.24 


equal to a return of about 2 per cent. on the capital 
for the first year of working. 

In addition to this, the lighting of the town yields 
a profit of 11,000 francs, and the initial return on 
the total capital of 660,000 francs is, therefore, over 
12,000 francs, or nearly 3 per cent. 

Apart, however, from the lighting installation, 
the Orbe and Chavornay Railway shows what elec- 
tricity can do for a district with a resident popula- 
tion of only 2000 inhabitants. If worked by steam, 
not more than four or five, instead of eleven, trains 
per day would be run each way, and while the re- 
ceipts would be considerably less, the working ex- 
penses would be at least 1 franc per train-kilometre 
or 15d. per train-mile, or nearly double the work- 
ing expenditure by electricity. The writer had 
occasion to inspect the line chiefly with reference 
to the electrical equipment and rolling stock. The 
working experience shows that the postal and 
goods traffic can be, and is, dealt with both at the 
junction with the main line, and at the other end 
with the same ease and regularity as the passenger 
traffic, and that the electricity has, in this case, 
too, fully vindicated its superiority over steam. 








ToRPEDOES FOR JAPAN. — The Japanese Government 
has just ordered in Germany one over-sea torpedo-boat 
and eight coast torpedo-boats. 





CoLLIsion AT YEOvIL JuNcTION, LONDON AND SovuTH- 
Western Raitway.—As a driver was setting back on to 
his train at Yeovil Junction on July 13, he was unable to 
close his — or to reverse his reversing lever, with 
the result that he came into somewhat violent collision 
with the train. All the passengers, nine in number, were 
injured, four rather seriously. After the collision the 
regulator worked all right, and it is surmised that some 
grit got on the valve face, and that possibly water in the 
cylinders prevented the moving of the reversing lever. 
The engine was a new one. ones Marindin, in his re- 

rt, exonerates the driver from blame, though he thinks 

e might have been a little more prompt in applying the 
brakes. The engine had brought a goods train down 
from London, and was being utilised for local service 
with another driver, until it was time to return to 

ndon again; and this practice Major Marindin con- 
demns, as he holds that men always work better with 
engines to which they are accustomed ; and, further, he 
points out that a goods engine is not suitable for the 
particular service for which it was here utilised, viz., 
running a ‘‘ shuttle” service without facilities for turning 
at each end of the trip. 





THE Loxpon ScHoo, or Economics AND Po.iTIcAL 
Scienck.—This very important institution has published 
its arrangements for the ensuing session. The lectures 
will include, among others, several courses on economics 
by Professor Hewins, Edwin Cannan, and others ;, lec- 


tg on banking, bi-metallism, foreign trade, free trade, 
. policy of trade unionists, &c., H. 8S. Foxwell, 
- Edgeworth, Professor Hewins, E. K. C. Gonner, 


ogg Webb, and E. A. Macarthur ; lectures on statis- 
th by A. L. Bowley and C. P. Sanger ; lecture on 
Li @ Measurement of Economic Quantities,” by H. 
yellyn Smith ; lecture on ‘‘ Local Variations in Rates 
Rae by F, W. Lawrence 3 a course of lectures on 
Mt ailway Economies,” by W. M. Acworth, in Nover- 
n ~ The Geography of Certain Great Railways,” by 
oe also a a ar are also to 
‘ *S.on commercial law, palaeo and diplo- 
ei political science, and finance cae tania, Re 
— os to those lectures more immediately interesting to 
Ragen Mr. Webb’s three lectures on ‘Trade 
terrace, Strand, W.C., on Mo 
but the date is not yet fixed. ag eee 
on ‘Railway Economics” 
nning in Novem 
Course of six lectures mone ' 


will be delivered at the school, 10 Adelphi- 
i at 8 p.m., 
_Mr. Acworth’s six lectures 
will be given on Thursdays, 
7 at 6.45 p.m, 
5s. 


The fees for a 





THE HANDLING OF MATERIAL AT THE 
BLAST-FURNACE.* 
By Axe. Sau in, Sparrows Point, Md. 

THE old charcoal furnace, with its square stone stack, 
perched on the hillside at the bank of the stream; the 
water-driven blowing engine, with its wooden connect- 
ing-rod, and noisy leather flap-valves; the inclined 
bridge, up which the wheelbarrow wended its way to the 
open tunnel head, where the artist top filler, who alone 
possessed the secret of how to stock the furnace, presided, 
are pleasing memories from my childhood and my Swedish 
home. There was the frame-built coalshed, where crude 
basketwork sleds gathered during the short winter days 
from the silent forest to discharge their loads of charcoal ; 
there was the pile of dark magnetic ore, replenished from 
other sleds ; there were the piles of pig iron, with their 
cabalistic trade marks, stacked on the shore of the lake, 
awaiting the coming of spring and open water. Every- 
thing was peaceful, calm, and deliberate : 25 to 50 tons of 
iron per week was a fair average output. 

I cannot refrain from sketching this pen-picture of a 
generation ago as a contrast to the furnace plants and 
ame with which we of the present day have to deal. 

he evolution of the blast-furnace, especially the American 
blast-furnace, during the last third of a century has 
indeed been radical, making the question of getting the 
material to the furnace and the product away from it 
promptly, cheaply, and regularly—the problem once satis- 
factorily solved by the cart or sled, the wheelbarrow 
and manual labour—one of great difficulty and grave 
importance. a thi brief us P 

t is my purpose in this paper briefly to record some o 
the most important steps which have been taken to solve 
this problem, and to offer a few suggestions as to what 
might next be done to keep up with and anticipate the 
increasing producing capacity of the blast-furnace. 

The spread of the railroad network in all iron-produc- 
ing districts early introduced the freight car and the car 
load as the natural unit in the transportation and hand- 
ling of stocks ; and, except where the furnaces are located 
directly on navigable water front, the yards and stock- 
houses are arranged with a view of handling such cars to 
the best advantage. The elevated track or trestle is 
therefore a universal feature of the stock yards. It was 
a natural step to build, between these trestles and under 
the tracks, bunkers or hoppers, with funnel-shaped 
bottoms, from which the stock could be drawn without 
shovelling. These hoppers are great labour savers, if 
rightly proportioned and provided with efficient — 
doors, but for years past, the success experienced wit 
them has avenge been indifferent; the reason being 
that the shape of the hoppers often was governed, not by 
the laws of gravity and friction, as it should be, but 
rather by the proportions of the existing trestles, without 
much regard for the mechanical necessities of head-room, 
pitch, &c. 

An interesting installation of hopper storage is in use 
at the furnace plant at the Dowlais Iron Company, at 
Cardiff, South Wales. The plant consists of four fur- 
naces with a stated capacity in 1895 of 200 to 225 tons 
per day each. Behind the furnaces, and on lines parallel 
with them, are located two rows of upright cylindrical 
sheet-metal tanks, about 30 ft. in diameter and 60 ft. high, 
resting on columns. The lower part of these hoppers is 
contracted, and provided with chutes for drawing the 
stock, as required, direct into the pi. 2 bogies. The 
flow of stock through each chute is regulated by a sliding 
door, entering the chute from the underside through a 
slot extending from side to side across the bottom of the 
chute. This device works perfectly, and is worthy of 
attention. Over the top of each row of tanks runs a 
standard gauge track. At each end of these tracks is 
built a powerful hoist, operated by water-filled counter- 
weights. At one end the loaded wagons are raised to 
the level of the overhead track, where a special engine 
hauls them over the proper tank. The wagon is dis- 
charged by dropping the bottom. It is then moved to 
the opposite end of the overhead track, whence it is 
lowered to the yard level by a hoist similar to that at the 
raising end. It must be borne in mind that the four- 
wheeled English goods wagon has a capacity of not above 
10 tons, and is therefore better adapted than the American 
60,000-Ib. freight car to this method of handling. The 
same height and construction of tank is used for handling 
coke, as well as flux and ore. It was reported that, after 
the coke tanks were once filled, the abrasion and crushing 
of the coke was very insignificant. By means of this 
apparatus five men on the turn were able to stock each 
furnace. The men were paid by the ton of product, and 
were said to earn from 8s. to 9s. omg day. tt is evident 
that the peer capacity under this system is limited, and 
it would hardly be available where a winter supply of ore 
must be laid in, or a large reserve of stock for other 
reasons must be kept at the furnace. 

In plants requiring a large storage capacity, the trestles 
are often extended to a considerable distance from the 
furnace. The expense of hauling an increasing number 
of charging bogies grows in proportion to this distance, 
and would be prohibitory without improved transfer 
arrangements. 

The Maryland Steel Company, of Sparrows Point, 
Maryland, has overcome the difficulty of a long transfer 
by employing electric trolley cars. Behind and parallel 
to the four furnace-stacks is located the stock-house, a 
magnificent steel structure 1180 ft. long and 100 ft. wide, 
containing four lines of tracks, suppo' on trestles, 
20 ft. high. The trestles are continued some 600 ft. 
beyond the end of the stock-house ; the extension being 
used exclusively for the storage of foreign ore. The hoists 


* Read before the American Institute of Mining Engi- 








neers, Chicago meeting. 


are of the ordinary upright reciprocating type, with plat- 
forms 12 ft. 6 in. by 12 ft. 6 in., served . Crane hoisting 
engines with 14-in. by 16-in. cylinders. Along the front 
of the stock-house is located a narrow-gauge depressed 
trolley track, extending beyond the extreme end of the 
trestles. Over the track is suspended the trolley wire, 
carrying a 250-volt current. On this track travel a 
number of motor cars, each driven by a 6 horse-power 
motor and carrying two transverse tracks, level with the 
floor under the trestles and sufficiently long to receive the 
wheels of the charging cars, which, by a simple locking 
arrangement handled by the operators are scotched in 
— position. The motion of the transfer car is per- 
fectly controlled from a cab or stand at the rear end of 


the car. The operator becomes in a short time so expert, 
that he is able to stop his car within 4 in. of the point 
desired. Under each trestle, or bin, are two parallel 


tracks at right angles to the stock tracks, corresponding 
with those on the transfer cars. In front of the hoist are 
placed the scales, of the Fairbanks six-beam type, but 
with the levers and edges placed overhead, and the scale- 
platforms suspended underneath—an arrangement which 
facilitates inspection and repairs, and brings the delicate 
working parts of the scales away from the dust. Each 
scale and hoist platform carries two tracks corresponding 
te those on the transfer cars. Between the scales and the 
hoist cages is placed a depressed transfer table operated 
by blast pressure, supporting six transverse tracks, so 
spaced that, at either end of the stroke, four of them 
correspond to those on the scales and hoist platform, while 
the remaining two match return tracks for the empty cars. 
The system of working the cars is explained by Figs. 1 to 
6 (page 408), which can be understvod by following the 
changed position of the cars marked with the same letter. 

The loaded cars are marked black ; the empty cars are 
outlined ; the arrows indicate commencing motion. One 
= with two assistants and two motor boys on each 
(12 hours’) turn have, with this apparatus, without diffi- 
culty, handled stock for a furnace producing nearly 
10,000 tons of iron in one month, and with a record of 
392 tons in 24 hours. At times the ore is brought in to 
the scales from a distance of 900 ft. Two transfer cars 
are used for each furnace. The construction of chargin 
cars is shown by Figs. 7, 8, and 9. They are provid 
with drop bottoms, held by a simple and very effective 
toggle lock. The coke car has a capacity of 55 cubic 
feet or 1680 lb. The ore and limestone car has a capacity 
of 30 cubic feet, or about 2240 lb. The cycle of operation, 
including the hoisting, discharge, and return to motor 
cars of four charging cars, requires about 2 to 24 mi- 
nutes. For handling the heavy charging cars, the top 
platform is fitted with tracks running across the hopper 
on either side of the bell rod. The two cars raised on the 
same hoist are run, one behind the other, upon one of 
these tracks ; the bottoms are eee by springing the 
toggle locks ; a special air cylinder lifts the far end of the 
track, and the cars are sent by gravity back to the hoist 
cage. Such was the arrangement used on the first fur- 
nace equipped for this charging method. When the 
furnace was blown out it was found, however, that the 
continuous dropping of the stock at four points only had 
caused the furnace walls to cut, so that the cross-section 
of the upper part. of the shaft was nearer square than 
circular. The system had, however, given such good 
satisfaction and economical results, that it was decided 
to overcome this difficulty by placing the tracks spanning 
the hopper on a turntable, revolving through an angle of 
45 deg. and worked by air pressure. The present ar- 
rangement of the top of ‘‘ A” furnace is shown by Figs. 10 
and 11, The carsconstituting every alternate charge are re- 
volved by means of the table, so that stock is dropped in 
eight places instead of four, insuring better distribution 
and decided economy in fuel. To make sure that the 
table is regularly revolved, a recording instrument, inac- 
cessible to the top fillers, is attached to the operating 
cylinder. Three men on each turn do the work on the 
top of the furnace. 

Since the days of the inclined footbridge and the wheel- 
barrow, the improvements in the stock hoist have kept 
pace with the efficiency of the furnace proper. As a 
first step, rails and a platform car, carrying the wheel- 
barrows, or, later, the charging bogies, were placed on 
the inclined bridge, water, run into a counterweight tank, 
furnishing power. One such bridge often served two or 
three furnaces. Later, hydraulic or pneumatic pressure 
took the place of the water acting by weight. The in- 
clined bridge gave way to the vertical hoist tower of the 
present day. 

In 1860 Mr. John Fritz designed and built for the 
Bethlehem Iron Company a number of pneumatic hoists, 
which are yet in operation, and which, so far as I know, 
have not been described in the Transactions of the In- 
stitute. These hoists were a striking improvement on 
anything then in use, and the principle employed in 
them may yet be utilised, in connection with an air 
compressor and higher pressure, in designing a modern 
rapid-moving hoist of large capacity. The arrangement of 
the hoist is shown by Fig. 12. : : 
The single cage is placed between two cast-iron air 
cylinders, extending the entire height of the hoist tower. 
It is guided by rollers travelling on V-shaped rails, cast 
in one with the cylinders. In the bore of these work 
leather-packed pistons, to each of which are attached two 
hoist ropes. These ropes run a the upper head of 
the cylinders over sheaves, supported by the top frame of 
the tower, the opposite ends being secured to the hoist 
cage. When cold-blast pressure is admitted to the 
cylinders above the pistons, the load is raised ; when the 
air is exhausted the platform is lowered. A hoist, built 
on the same principle, but with one central air cylinder, 
was installed at the Freemansburg furnace of the Bethle- 
hem Iron Company. It is shown in Fig. 14 





Sneh a hoist, slightly modified, was also built in 1871 





408 


ENGINEERING. 





(Oct. 1, 1897. 











by the late Mr. George Fritz for furnace No. 5 of the 
Cambria Iron Company, Johnstown, Pa. As late as in 
1885 this hoist was working side by side with a double- 
cage steam hoist at furnace No. 6, the latter being 
equipped with an engine of good make (as hoisting engines 
were built in 1878). The air hoist gave far less trouble, 
and caused fewer delays than the steam hoist. It had, 
however, no spare capacity, and both hoists were soon 
afterwards altered and equipped with modern engines. 

The successful blast-furnace hoisting engine is of com- 
paratively recent date. In 1872 the Crane Elevator Com- 
pany, or rather their predecessors, put their first engines 
in operation at their Joliet Steel Works, the Vulcan Steel 
Works, of East St. Louis, the Spearman Iron Company’s 
furnece, and some other plants. These engines were 
belted. Since that day the hoisting engine has been 
strengthened throughout, perfected and enlarged to meet 
the growing requirements. Steam engines had, it is true, 
been used for blast-furnace hoists earlier, but they were 
crude, deficient in reliable stop and safety appliances and 
did not gain or deserve general confidence. 

Great credit is due to the engineers who have evolved 
the present compact, faithful, ever-ready hoisting engine, 





house, 70 ft. wide and 650 ft. long, is located 150 ft. from 
the furnace. The stock is unloaded from trestles in the 
usual manner. The filling cars travel on 30-in. gauge 


tracks, extending the entire length of the stock-house and | 


them a pit or well, into which the pushing car sinks, per- 
mitting the empty filling car to continue over its top on the 
track, back to the stock-house, The loaded filling car is, in 
its order, brought from the scales across the pit containing 
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without which furnace managers would hardly succeed in 
making the wonderful records with which they are now 
astonishing the technical world. 

But we have gradually entered on a new departure. 
The vertical hoist, if not the hoisting engine, has reached 
its limit. It is difficult to see how, without extravagant use 
of labour, more than from 1500 to 1600 tons of material per 
24 hours can be brought in hand-bogies to the hoist plat- 
forms, lifted 100 ft. or more, removed from the platforms, 
dumped into an open hopper, and the empty bogies re- 
turned to the stock-house. These operations, incessantly 
repeated with the utmost promptness, become a task 
almost beyond the endurance of man, and so we are re- 
turning again, in blast-furnace construction, to the 
inclined plane—now, however, made to carry larger cars 
or skips, and designed to raise a considerable portion of 
a charge on each trip. The real or assumed difficulty of 
obtaining proper distribution in the hopper has for years 
been made an objection to this method of elevating the 
stock. It was, however, in use at the Lucy furnaces in 
Pittsburgh as early as 1881, and at the Lebanon furnaces, 
Lebanon, Pa., since 1885. In most of the recently built 
furnace plants the skip hoist is made a feature, and the 
labour of the top fillers has been dispensed with. By 
means of a a hopper into the upper part of whic 
the skips are emptied, the stock is undoubtedly distributed 
with sufficient regularity. 

The skip hoist at the Lebanon furnaces was designed 
by the Weimer Machine Company. It consists of a single 
inclined track, 7 ft. 7 in. gauge, 301 ft. long, with a rise 
from the stock-house floor to the tunnel head of 95 ft. 
The track crosses the hopper above the depressed bell- 
beam, from which the conical bell is suspended by a short 
link only. On the track travels a oe -bottom tank 
7 ft. 2 in. in diameter, 7 ft. 1 in. deep, with a capacity of 
8000 Ib. of stock. Recently the original drop-bottom 
doors have been replaced with a bell, whereby the capa- 
city of the tank is somewhat increased, and a better dis- 
tribution secured. The 6€-ft. diameter hoisting drum is 
carried on cast-iron brackets, bolted to the top of the fur- 
nace shell. It is geared 6 to 1 to a duplex vertical hoist- 
ing engine (16 in. diameter of cylinders, 20 in. stroke), 
which is belted to the furnace shell below the hoisting 
drum. The skip makes a trip in two minutes. The 
hoist is satisfactory, and has been duplicated at the 
furnace of the Duluth Iron and Steel Company, Duluth, 
Minn. 

Through the courtesy of Mr. Edwin Thomas I am 
enabled to give some data regarding the Thomas patent 
furnace-filling apparatus, which is in successful opera- 
tion at the suesr furnaces, at Thomas, Ala. This 
contrivance permits the hoisting of narrow-gauge drop- 
bottom cars to the top of the furnace and discharging 
them automotically. Each filling car has a capacity of 


about 2000 1b. of coke or 4500 lb. of ore. The stock- 

















into the dif- 
At the centre of the stock-house is a turn- 
table for swinging the cars on to the scale track, whence 


having turn-outs and side tracks runnin 
ferent stalls. 


the 

This is 190 ft. long and has a pitch of 25 deg. 

composed of two spans of 7-ft. deep lattice girders, s 
7 ft., centre to centre, and designed to carry a live load of 
20,000 Ib. The girders are supported at the foot by a 
masonry pier in the centre by a steel structure, and at 
the top by heavy brackets riveted to the furnace shell. 
To the top flange of the hoist girder are bolted cross-ties, 
which support a single four-rail track and a stairway. 
The gauge of the two outside rails is 30 in, and on tltese 
run the filling cars. The inside rails are gauged 22 in. 
They support a special truck, —r attached to 
the two — hoisting cables, and designed to push the 
loaded filling cars ahead of it to the top of the incline. 
The outside rails connect with the tracks to the stock- 
houses and scales, while the inside rails continue to descend 
below the general stock-house level, forming between 


continue to the foot of the inclined hoist | 
t 1s 








the pushing car, which is made to re-ascend behind it, 
carrying it to the tunnel head. 
(To be continued.) 
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Ayorurr Rotter Boat.—What is known as a 
roller boat has just been launched at Toronto. The = 
boat is a large steel cylinder, and the. inventor wr 
those who are assisting him in the enterprise — bop 
a trip across the Atlantic can be made in it in 4 —_ a; 
thereabouts. All the internal parts of the we, po od 
ing the inner cylinder, have been completed, and ie 
ted to be placed in ition within a ae he — 
When fully completed the boat will weigh —— ed reat 
The engines and boiler will weigh 30 tons, anc : ; bn 
proper about 70 tons. This weight, the inven! 0 — 
is too much. When in use the new craft #3 
ted to simply roll across the water, the outer 7 ee] 

aes fitted wath paddles. This cylinder will — a. 
the boat is expected—by some—to make great hea 


AMERICAN BLAST-FURNACE CHARGING APPARATUS. 


Oct. 1, 1897-] ENGINEERING. 409 


—_———— 


Page 407.) 


escription, see 


(For D 






















































































ortega - =< -eennee= 









































































































































SS 





=. 


























— 


== 




















ey, 































+e 


hh 








































y 














ENGINEERING. 


(Oct. 1, 1897. 





410 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was very little done 
last Thursday forenoon, not more than 5000 tons omnne 
hands. Prices were firm, and Scotch and Clevelan 
advanced in price, respectively, 1d. and $d. per ton. 
In the afternoon about 15,000 tons, including many 
options, were dealt in, and on “‘bear” covering prices 
closed strong—ld. to 3d. per ton. The settlement prices 
were as follow: Scotch iron, 44s. 104d. per ton; Cleve- 
land, 42s. ; Cumberland and Middlesbrough hematite iron, 
respectively, 47s. 6d. and 48s. 74d. perton. Business was 
again very quiet in the pig-iron market on Friday forenoon, 
not more that 10,000 tons changing hands. Prices were 
very firm. Other 7000 tons changed hands in the after- 
noon, and the finish was steady. During the day the out- 
and-out-business only reached about 10,000 tons, the re- 
mainder being of option character. The following were 
the settlement prices—44s. 10}d., 42s. 14d., 47s. 74d., 
and 48s. 74d. per ton. As Monday was observed as the 
autumn holiday there was a total suspension of business 
on ’Change, so that with the iron market it was a dies 
mon. At the forenoon session of the market on Tuesday 
some 15,000 tons were dealt in. Prices were easier, 
Scotch iron falling 2d. and Cleveland 4d. per ton. In the 
afternoon about 10,000 tons changed hands, and prices had 
a further drop of 14d. to 34d., making the loss on the day 
to range from 14d. to 54d. per ton, the closing settlement 
wrices being 44s. 6d., 42s., 47s. 1}d., and 48s. 9d. per ton. 
Realaats was very quiet this forenoon, and the tone was 
exceedingly flat. About 5000 tons were dealtin. Scotch 
iron fell 2d. per ton. Close on 15,000 tons changed hands 
in the afternoon, and prices closed steady. The closing 
settlement prices were 44s. 4$d., 42s., 47s. 14d., and 
48s. 9d. perton. The current quotations for No. 1 special 
brands of makers’ iron are as follow : Clyde, 50s. 6d. per 
ton; Gartsherrie, Summerlee, and Calder, 51s. ; Colt- 
ness, 51s. 3d.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 503s.; Shotts 
(shipped at Leith), 52s.; Carron (shipped at Grange- 
mouth), 51s. 6d. per ton. The firmer tone that has of 
late been showing itself has been mainly due to a 
growing belief that the engineering trade dispute will 
soon be settled, in which, however, neither party seems 
to show the slightest indication of yielding. Consump- 
tion at home continues very heavy, and shipments to the 
Continent are large, and will probably continue so for 
some time to come. The number of blast-furnaces in 
actual operation is now 72, as compared with 78 at this 
time last year. Last week’s shipments of pig iron for all 
Scotch ports amounted to 4219 tons, against 5955 tons in 
the corresponding week of last year. They included the 
following: 100 tons for the United States, 162 tons for 
India, 345 tons for Australia, 105 tons for France, 300 
tons for Italy, 440 tons for Germany, 300 tons for Russia, 
590 tons for Holland, 225 tons for China and Japan, 
smaller quantities for other countries, and 2112 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
348,746 tons, as compared with 349,472 tons yesterday 
— ; ne a reduction amounting to 726 tons for 
the week. 


Scotch Blast-Furnaces.—The six blast-furnaces which 
were damped down some time ago at the Glengarnock 
[ron and Steel Company’s Works, owing to the scarcity 
of fuel, have been relighted. 


Finished Iron and Steel Trades.—Makers of finished 
iron and steel are so far well employed, and prices are 
sustained remarkably well, but there is no saying how 
long such will be the case. 

Sulphate of Ammonia.—The latest report as to the 
shipments of sulphate of ammonia show that they had 
reached to 102,411 tons, which is an increase of 17,447 
tons over the shipments for the corresponding portion of 
last year. Prices are firmer, and may be quoted at from 
8/. 2s. Gd. to 87. 5s. per ton, shipped at Leith. 


§ Glasgow Copper Market.—No business was reported in 
copper last Thursday forenoon, when the price fell 1s. 3d. 
per ton. One lot changed hands in the afternoon, and 
prices improved 2s. 6d. per ton. On the following fore- 
noon the market for copper was a blank, and the price 
fell 1s. 3d. per ton; in the afternoon one lot was sold, 
the prices dropping 2s. 6d. per ton. Monday was a total 
blank, that being the autumn holiday. At the meeting of 
the market yesterday forenoon there was again no dealing, 
but prices remained unchanged. The market was still 
idle in the afternoon, and prices were 1s. 3d. per ton 
easier, to 49/, 2s. 6d. per ton cash buyers, and to 49/, 10s. 
three months. Nothing was done in the market this fore- 
noon, and the price remained unaltered, nor was any- 
thing done in the afternoon, when prices were 1s, 3d. per 
ton easier. 


Result of Scraping Water Pipes.—At a meeting of 
Annan Burgh Commission last night week, reports were 
submitted as to the gain in water from scraping the main 
water pipe from the reservoir at Middlebie to Landheads. 
The amount drawn from the filters to the town was 
172,718 gallons per day, and that coming in 240,625 gallons. 
Mr. Scott, convener of the Water Committee, said that 
the scraping of the pipes meant a gain of 100,000 gallons 
per day. Before scraping the supply had been inadequate 
for the town, but now, making liberal allowance for a 
supply to Corsehill quarries and for watering the streets 
and roads, they had a surplus of 40,000 gallons per day to 
dispose of, which, at 4d. per 1000 gallons, meant an addi- 
tional revenue of 243/. a year. He saw no reason why 
they could not reduce the water rate by 6d., but he could 
not carry his colleagues on the committee with him, and 
they were pretty nearly agreed that 3d. would be a fair 


New Shipbuilding Contracts.—An order for a large 
screw steamer has been placed by Messrs. John Gardiner 
and Co., Glasgow, with Messrs. Charles Connell and Co., 
Scotstoun.—Messrs. Connell and Co. have also closed a 
contract with Messrs. W. Johnston and Co. for a steamer 
for the Atlantic trade, and to carry about 9000 tons dead- 
weight.— Messrs. Mackie and Thomson, Govan, have 
contracted to build a steel steam trawler of about 190 
tons gross for Messrs. Leyman and Co., of Hull.—Messrs. 
Scott and Co., Kinghorn, are to build a new steam yacht 
of about 600 tons yacht measurement. 


Lanarkshire and Ayrshire Railway.—The Lanarkshire 
and Ayrshire Rajlway Company have increased their 
capital by 600,000/. for the construction of an independent 
branch, so as to avoid the heavy tollage for running over 
the Kilmarnock Joint Line into Ayrshire. 


Babcock and Wilcox.—The ordinary " ecamg meetin 
of the shareholders of Babcock and Wilcox was hel 
last Friday, when Mr. Andrew Stewart occupied the 
chair. He reported that the new works of the company 
at Renfrew were quite finished, and that the new modern 
jlant, with the old plant removed from the Kilbowie 
Vorks, was in successful operation. The dividend of 
15 per cent. was paid on the ordinary shares for the year. 
The sum of 35,000/. was placed to the reserve fund, and 
5657/. was carried forward. 


Light Railways.—The Light Railway Commissioners 
held a sitting at Aberdeen last Thursday, and heard evi- 
dence in support of an application by the Great North of 
Scotland Railway Company for power to construct a cir- 
cular line from Kittybrewster to Oldmill. The railway, 
it was explained, would be the complement of the Echt 
line, for which the railway company have already obtained 
sanction, and the Commissioners agreed to recommend 
that power should be given to proceed with the under- 
taking. It was arranged that ie two orders should be 
amalgamated, so as to make the one applicable to the 
other. The length of the circular railway will be a little 
over three miles, all of it being within the city boundary 
except one furlong, and the total cost is estimated 
at 131,690/., an average of about 43,0007. per mile. 
The average cost per mile of the whole railway 
from Kittybrewster to Echt will be about 12,000/. 
In the estimate for the circular line there is included 
a sum of 39,000/. as the amount paid for land, and 
21,000/. as the cost of atunnel at Woodside. Lord Jersey 
said this seemed to be a rather expensive light railway, 
but they understood the reason was that it was necessary 
for it to pass within the city boundary. On the follow- 
ing day they met in Fraserburgh Town Hall, and held an 
inquiry regarding the application by the Great North of 
Scotland Railway for an order authorising the construc- 
tion of the line between Fraserburgh and St. Combs. The 
xromoters of the scheme are Messrs. Gordon, Cairness ; 

Juthie, Cairnbulg; Laurence, Gowanhill ; and_ others ; 
and after evidence had been led, Lord Saltoun, Philorth, 
who objects to the scheme, appeared and stated what his 
objections were. The Court sat for about five hours, and 
at the close of the inquiry a decision was given to the 
effect that the Commissioners would recommend the ap- 
proval fof the proposed line forthwith. This announce- 
ment was received with general satisfaction by a large 
gathering. 

Election of Electrical Engincer for the Burgh of Leith. 
—Out of 22 candidates for the electrical engineership for 
the burgh of Leith, a special committee yesterday sub- 
mitted the names of three likely applicants to the electric 
lighting committee—Messrs. W. A. Bryson, Glasgow ; 
FE. L. Pope, of the Chelsea Electricity Supply Company ; 
and Charles Powell, of London. They recommended the 
appointment of Mr. Bryson, which was carried by ten 
votes against five for the rejection of the whole report. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Shefiield and Goole Canal.—The work will 
shortly be commenced of cutting the new canal which is 
to connect the Sheffield and South Yorkshire Canal with 
the Aire and Calder Canal from Knottingley to Goole. 
The Aire and Calder Navigation Trustees are to under- 
take the work, and the cost will be borne jointly by them 
and the South Yorkshire. The canal will be 55 miles 
long, and will extend from Sykehouse to Kirk Bramwith. 
It will be 75 ft. wide at the waterway, and 10 ft. deep. 
When completed, the journey from Sheffield to Goole 
will be shorter than the present route, and it is antici- 
pated that a good trade will spring up between the two 
places, both in transhipment from abroad and also for 
export. It is also — that Goole will become in an in- 
creasing degree a coal port. 

The Sheepbridge Coal and Iron Company.—At the 
annual meeting of shareholders held on Monday, at which 
a dividend of 24 per cent. was declared, the chairman 
(Mr. F. Fowler) expressed a hope that a larger share in 
the general prosperity would fall to the company next 
year. Although there had been some increase of business 
in the coal trade, prices were still languishing, and he 
feared the Workmen’s Compensation Act would destroy 
what little chance there seemed to be of an improvement 
in the owners’ position. 

Iron and Steel.—The stoppage of work in the engi- 
neering shops has been felt in an increasing degree this 
week in the iron trade. There are still plenty of orders 
and specifications on hand, but deliveries are not required, 
and more men will soon, in consequence, be thrown idle. 
Prices, however, remain as firm as ever, and this week 
Lincolnshire brands have been put up 6d. per ton. Quota- 
tions delivered in Sheffield now are: West coast hematites, 


59s. to 6ls.; east coast ditto, 57s. 6d. to 58s.; Lincolnshire 





reduction, 


No. 3 foundry, 44s.to 44s. 6d. ; forge ditto, 42s, 6d. to 43s. ; 





Derbyshire No. 3 foundry, 45s. to 45s. 6d.; forge ditto 
40s. to 41s. 6d.; bars. 5/. 17s. 6d. to 6l.; sheets, 71. to 
7. 10s. There is a slackening off in the demand for rail. 
way material, more particularly from the home railways, 
India, and Queensland. There are some very good in. 

uiries for railway material for Egypt, and it is hoped 
that some of the contracts will come here. Owing to the 
large purchases by Continental and American firms the 
prices of ivory, stag horns, and pearl shells have gone up 
and further advances are expected. : 


South Yorkshire Coal Trade.—For the time of year the 
coal trade is in a fairly satisfactory condition. The ad. 
vance of 6d. to 1s. per ton has in no way checked the 
demand for house coal, and most pits are finding a market 
for all they produce. Fuel for manufacturing purposes 
is still selling well, and the export trade shows no sign of 
change at present. The inquiry for common stuff is not 
quite as active as it was a few weeks ago. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change, the tone of the market was 
fairly cheerful, buyers were pretty numerous, and a con- 
siderable amount of business in Cleveland pig iron was 
transacted. Some disappointment was expressed with 
the shipments for September, but they have been heavier 
during the last fortnight of the month, and they really 
cannot be said to be unsatisfactory. Of course they 
compare rather unfavourably with the enormous Sept- 
ember shipments last year. The general quotation for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 42s., at which figure fairly large sales were recorded, 
Some of the producers put their price up to 42s. 3d., 
and they were not disposed to take less. No. 3 was cer. 
tainly somewhat scarce, and some buyers who have to ship 
that quality were rather anxious to place orders. The 
other qualities were not in such demand as No. 8, but 
they weresteady. Foundry No. 4 was 40s. 9d. to 41s., grey 
forge 39s. 9d. to 40s., and mottled and white each 39s, “d. 
to 39s. 6d. Middlesbrough warrants, after realising 
42s. 14d., eased a little and closed 42s. cash buyers. East 
coast hematite pig was in a little better request, and 
prices were a little stiffer. The chief reason for prices being 
firmer, however, was the advance in ore caused by improve- 
ments in freights. or early delivery of mixed numbers, 
hematite sellers, as a rule, quoted 49s. Rubio ore was fully 
15s. ex-ship Tees, and in some cases up to 15s. 6d. was 
named for prompt delivery. Freights Bilbao-Middles- 
brough were fixed at 6s. 9d., and in one or two instances as 
much as 7s. wasasked. Middlesbrough hematite warrants 
were steady throughout the day at 48s. 6d. cash buyers. 
To-day there was no change whatever in the market. Itis 
somewhat surprising that there is not more iron being 
taken out of the public warrant stores, seeing the difh- 
culty there is experienced in obtaining No. 3 Cleveland 
ps sete for shipment. It certainly seems highly pro- 
nable that a good deal of warrant iron will have to be 
taken to meet the — requirements of the next few 
weeks, as makers’ stocks are very small. 


Manufactured Iron and Steel.—Generally speaking, the 
manufactured iron and steel trades are dull, but works, 
on the whole, are kept fairly well going on old orders. 
Prices, so far as market quotations go, are not changed, 
but steel ship-plates and some other classes of material 
could be bought at a great deal less. Quotations are put 
at : Common iron bars, 5/. 5s.; iron ship-plates, 5/. 2s. 6d.; 
steel ship-plates, 5/.; iron ship-angles, 5/.; and steel ship- 
angles, 5. to 5/. 2s. 6d.—all less the customary 2) per 
cent. discount for cash. 


Coal and Coke.—The coal trade is steady. Gas coal is 
in strong demand at 7s. 9d. to 8s. f.o.b. Coke continues 
in fairly good request, and 13s. 3d. is paid for good Dblast- 
furnace qualities delivered here. 


Messrs. Sadler and Co., Limited.—At the annual meet- 
ing of Messrs. Sadler and Co., Limited, of the Cleveland 
Chemical Works, Middlesbrough, the popular chairman 
and managing director (Colonel S. A. Sadler) presiding, 
the recommendation of a dividend at the rate of 5 per 
cent. was unanimously adopted, and a considerable sum 
for charitable purposes was voted, to be left at the disposal 
of the directors. 








NOTES FROM THE SOUTH-WEST. : 

Cardiff.—The steam-coal trade has been fairly active, 
but no great amount of forward business has been trans- 
acted. Small steam coal has been more freely offered; 
the best descriptions have realised fully late rates, but dry 
qualities have been 3d. per ton lower. The best steam 
coal has been 10s. 9d. to 11s. per ton, while secondary 
qualities have brought 9s. 9d. to 10s. 3d. per ton. : 
house-coal trade has shown a steady improvement ; No. « 
Rhondda large has made 10s. 9d. to 11s. per ton. here 
has been a good demand for coke, although the require- 
ments of consumption have been readily provided = 
foundry qualities om made 17s. to 17s. 6d. per ton, anc 
furnace ditto 17s. to 17s. 6d. per ton. The manufac- 
tured iron and steel trades have shown a quiet tone, ‘d 
both heavy and light-section steel rails have been 2s. 0¢- 
per ton lower. 


Vale of Glamorgan Railway.—The new Vale of Gla- 
morgan ilway between Barry and a is now 
practically ready for service. Goods traffic has been on 
over the line for some time, and the directors anticipate 
that they will be able to open the line for passenger basi- 
ness in the course of a month or six weeks, probabl = 
Monday, November 1. The line runs through one 0 the 





prettiest tracts of country in Wales, and the company 
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anticipates a substantial volume of general trade through 
the Vale in addition to the coal traffic of the Ogmore and 
Garw Valleys, which will find a new and important outlet 
to the sea at Barry Docks. 


Bristol Dock Extension.—The Bristol veo f Council pro- 
poses to build a new dock at Avonmouth at a cost of 
1,500,0002. The chairman of the Docks Committee wished 
to promote a Bill upon the subject in 1899; but the 
Council rejected the proposal, and voted for a Bill in the 
ensuing session. 


West Gloucestershire Water gen sy © — The _half- 
yearly meeting of this company was held at — 
wood on Saturday, Mr. E. Horton presiding. he 
report of the directors stated that during the six 
months ending August 28, 1897, 268 additional ser- 
vices had been laid on, making the number of houses 
and other properties supplied by the company, at the 
date, 5940, and which, together with some meter and 
miscellaneous supplies, are estimated to produce a water 
rental of 53492. 4s. 10d. per annum. This is an increase 
of 803/. 2s. 10d. during the past six months, which sum 
includes a substantial guarantee, payable by the Great 
Western Railway Company, in connection with the old 
Sodbury extension. It also includes guarantees for sup- 
plies other than house properties. ith a view to pro- 
viding a suitable site for a storage reservoir which was 
commenced early in March, and which is now practically 
completed, and also for providing additional storage 
accommodation as the growth of population appears 
likely to require from time to time, the directors have 
purchased a freehold property known as the Castle 
Estate and the Chase Estate, adjacent to the land at 
Hopewell-hill, upon which their existing reservoirs are 
situate, and they now own as a compact property in a ring 
fence the most desirable portion of the land in the 
neighbourhood upon which storage reservoirs can be 
economically constructed. The profits of the ~ half- 
year admitted of the payment of a dividend at the 
rate of 3 per cent. per annum. The chairman, in 
moving the adoption of the report, stated that a new 
reservoir at Hopewell-hill was completed. This would 
give the company a further storage capacity of 20,000,000 
gallons. 

The Rhymney Valley.—The iron and steel works have 
continued steadily employed, but complaints are heard 
as toa scarcity of new orders, although prices for steel 
rails have been reduced. 


Public Works at Cardiff.—It is stated that some 
important projects are being matured 44 the Cardiff 
Railways Company and the Marquis of Bute. One of 
these projects is the formation of a new dock to the 
west of the Taff, utilising what is known as the ‘‘ West 
Mud.” The object of this scheme is to provide accom- 
modation for the timber trade. The new dock would 
also relieve the West Bute Docks. Another scheme is 
under consideration for straightening the Ely from Ely 
Harbour up to the Ely paper-mills. 


Cardiff Corporation Water Works.—The new reservoir 
at Taff Vawr was opened yesterday (Thursday). The 
formal opening ceremony was conducted by Mr. Alder- 
man Jones, chairman of the water-works committee of 
the Cardiff Town Council. 


Death of Mr. Kirkhouse, C.E.—The death is announced 
of Mr. William Kirkhouse, civil engineer. Mr. Kirk- 
house, who was 83 years of age, was the son of the late 
Mr. William Kirkhouse, who constructed the Tennant 
Canal from Swansea to Aberdulais. In his younger days 
he assisted his father, and was afterwards engaged in 
surveying the Great Western Railway under Mr, I. K. 
Brunel. Mr. Kirkhouse never married. 





New Soutn Wa.Es TimBeR.—Some 20,000 ft. of tallow 
wood have been forwarded from Grafton, New Sout 
Wales, to the order of the Lancashire and Yorkshire 

ailway Company. Orders are in course of execution for 
other English railway companies. 





CaTaLocurs. —The Telegraph Manufacturing Com 
pany, Limited, of Helsby, near Warrington, have sent 
us a copy of their list of cables and conductors of which 
they made a very large variety.—We have received from 
the Wilbraham Blower Co., of 2518, Frankfort-avenue, 
Philadelphia, U.S.A., a copy of their new catalogue, 
containing illustrated descriptions of Green’s positive 
rotary blowers and exhausters, which are apparently 
variants of the Root type.—The Electric Construction 

mpany, Limited, of Wolverhampton, are issuing a 
pamphlet dealing with the distribution of electricity by 
continuous current transformers. Included in the sub- 
ject-matter is a copy of a favourable report by Professor 
Kennedy on the working of the system at Oxford.— 
Messrs. R. D. Wood and Co., of Phi adelphia, have sent 
uS @ copy of their new catalogue of hydraulic tools, 
cranes, and machinery, which contains excellently illu- 
strated descriptions of the various products of the com- 
pany.—Messrs. Simon-Carves, Limited, of 20, Mount- 
street, Manchester, have sent us a copy of a pamphlet 
which they have issued to describe the Simon-Carves 
coke-oven ‘system for the manufacture of coke with 
recovery of bye-products.—A new catalogue of mining 
machinery has been issued by Messrs. Selon Harvey 
and Co., of 11, Queen Victoria-street, London, E.C., 
kn a contains illustrated descriptions of the ditterent 
M. 8 of plant and machinery supplied by the firm.— 
pe essrs, Taite, Howard, and Co., Limited, have sent 
S'4 copy of their new catalogue describing the most 
egg Bnd — Ieoemete hammers, which is said to be 
sa vibration. i 
illustrated and a ther pneumatic tools are also 


MISCELLANEA. 


IN a letter to the annual meeting of Messrs. Armstrong, 
Whitworth, and Co., Limited, Lord Armstrong stated 
that the output of the works during the year had been 
unprecedented, the number and aggregate tonnage of war- 
ships now on hand being greater than had ever been at 
one time in any private yard or single arsenal. As regards 
the engineering dispute, he stated that it was fortunate 
that the firm had a well-organised and effective establish- 
ment in Italy, which was now rendering the most useful 
aid, and which was capable of being developed to almost 
any extent. 


Mr. H. Hanson, of Detroit, writing in the American 
Machinist denies that the use of sea coal facing or 
plumbago in moulds is necessary to produce a good and 
sound casting, and asserts that the province of such fac- 
ings is simply to lessen the labour of cleaning the casting. 
On the other hand, such facings tend to produce hard 
spots on the surface of the metal, and necessitate greater 
venting. The former tendency increases the difficulty of 
machining the castings, which will often more than offset 
for the greater trouble required when the blacking is dis- 
pensed with. 


The Committee of the ill-fated Berlin Exhibition of 
last year has altogether had a very unpleasant task. They 
gave in many instances dissatisfaction whilst the Exhibi- 
tion was on, and now they find themselves implicated in 
a number of lawsuits. The guarantors recently held a 
meeting, in which they decided not to pay any more 
money, and the farmers on whose land the Exhibition was 
situated, or whose land was used for purposes connected 
with the Exhibition, are now bringing actions against the 
Committee because they have not had the land handed 
over to them in the proper state and at the proper time. 


An ingenious mechanical device, which appears to be 
novel, has recently been brought forward by Mr. E. M. 
Bowden, who proposes it more especially as a means of 
transmitting power to a bicycle brake. The transmitter 
in question consists of a stout inner wire surrounded by a 
close coil of another wire, the latter serving as a guide to 
the former. If then one end of the coiled wire be moved 


sion on the latter, a corresponding relative movement will 
take place at the others of the two wires, and thus power 
can be transmitted. It follows also that as the tensional 
strain on the inner wire and the compressive strain on the 
coiled wire balance each other at any given point, there is 
no tendency for the combination to coil or uncoil. The 
two wires thus form a flexible conductor of motion, which 
will work even when tied in a knot. The commercial 
value of the motion is, perhaps, open to question, but as 
to its great ingenuity there can be no two opinions. 


The annual report of the Railway Commissioners of 
New South Wales for the year ending June 30 last states 
that the result of the year’s working may be briefly sum- 
marised as under: Total traffic, railways and tramways, 
3,321,437/. ; total expenditure, railways and tramways, 
1,850,0997.; balance, after paying working expenses, 
1,471,338/., making an accumulated increase of 4,021,855/. 
paid into the Treasury during the past nine years to meet 
the interest on capital. Making allowances for necessary 
deductions, the Treasury will still have received 3,571, 855/. 
increased net earnings uring the past nine years. During 
the year ‘‘ pioneer” lines have been opened to various 
places, with an increased mileage of over 100 miles, the 
cost being 20197. per. mile. Further extensions are in 

rogress, the new lines having proved very successful. 
The total capital cost of the lines open for traffic stands 
at 37,369,205. The average interest payable on the debt 
of the colony amounts to 1,380,045/. The net result of 
the year’s transactions was a sum of 1,413,524/., thus more 
than providing interest on the whole cost of the lines 
open for traffic by 33,4797. The rolling stock and perma- 


h | nent way were in a satisfactory condition, and grades and 


curves had been improved. Particulars are also given as 
to the tramways, the net profits on which amounted to 
57,814. for the year, as compared with 17,323/. in 1888, 


Eighteen months ago Mr. Ward, then Postmaster- 
General for New Zealand, made a contract with Mr. 
James Huddart, in London, for a Vancouver-New 
Zealand Royal Mail service. This contract has not yet 
been ratified by the New Zealand Government, but the 
directors of the Canadian-Australian line appear to have 
little doubt as to the ultimate success.of the negotiations. 
Meanwhile, the Canadian-Australian Royal MailSteamship 
Company has taken the New Zealand Governmenton trust, 
and the mails of the Warrimoo, which is the first vessel to 
take up the new time table on or about the date fixed, were 
delivered in London on Saturday morning. The time which 
elapsed from the hour the Warrimoo sailed from Welling- 
ton until the letters reached the General Post Office, 
London, was 34 days 12 hours, the mail steamer having 
been detained in Wellington until the early hours of 
August 22. Pending the conclusion of a contract with the 
New Zealand Government, no arrangement has been made 
to accelerate the despatch of mails from Vancouver to an 
Atlantic port by the Canadian Pacific Railway and its 
connecting lines. The Vancouver service gives to New 
Zealand an additional connection with Fiji, as well as for 
the first time giving it the privilege of transmitting its 
mails by way of British North America. Incidentally it 
may be mentioned that Fiji mails were delivered in Lon- 
don, vid Vancouver, within 30 days, the Warrimoo having 
sailed from Suva, Fiji, at 9.30 p.m. on August 26. 

A special meeting of shareholders in Vickers, Sons, and 
Co., Limited, was held at the River Don Works, Shef- 
field, on Monday to consider the proposal to acquire the 
business of the Maxim-Nordenfelt Guns and Ammunition 





Company. There was a large and interested attendance 
of Kae APT Mr. T. E. Vickers, chairman of the 


——s to the inner wire in such a way as to put a ten- | poe 


company, presided, and explained the reasons which had 
induced the directors to effect the amalgamation. The 
two companies had mene. — in common, including 
some valuable patents. The Sheffield firm made lai 

uns and the Maxim Company manufactured small quick- 
firing guns, and it was very desirable to work together in 
this matter, and also in the making of gun mountings 
and accessories. The terms of purchase were that the 
Maxim shareholders would receive Vickers’ ordinary 
shares at a premium, and accept the preference shares at 
par. The — managing director of the Maxim Com- 
pany would join Vickers’ Board, which would be the cen- 
central authority, and there would be aspecialorlocal Board 
to carry out the details connected with the business of the 
Maxim Company. Mr. Albert Vickers believed the 
amalgamation would be of immense advantage to both 
companies. The combined concern would be the only 
company in the world capable of building a battleship, 
supplying armour-plates, engines, guns, and mountin 
and sending the vessel out to sea complete. A resolution 
approving and confirming the action of the directors was 
unanimously carried. New articles of association were 
adopted. It was announced that the arrangements for 
paying off the Maxim debentures would shortly be dis- 
c 








RusstaN PeTROLEUM.—A new Russian petroleum syndi- 

cate will, it is expected, be formed next year upon a ten 

ears’ basis. The syndicate will comprise 12 large 
ussian petroleum firms. 


BreMEN.—The number of vessels which entered the 
port of Bremen during the first eight months of this year 
was 2845, of an aggregate burden of 1,428,752 tons. The 
corresponding number of vessels which entered the port 
in the corresponding period of 1896, was 2911, of an 
aggregate burden of 1,340,824 tons. 

GREAT WesTERN Rattway CompPaNy’s STEAMER 
‘* ROEBUCK :”—ErratuM. — The scale given on the two- 

plate in last week’s issue, containing engravings of 
this steamer, was, we regret to say, inaccurate, being too 
large. The dimensions of the vessel having, however, 
n given in our description, few of our readers have, 
we hope, been misled by the error in our engraving. 





AGRICULTURAL ENnGINES.—The exports of agricultural 
engines from the United Kingdom have somewhat fallen 
off this year. The value of the engines exported in August 
was 42,340/., as compared with 44,4937. in August, 1896, 
and 63,887/.1in August, 1895. In the eight months ending 
August 31 this year engines were exported to the value 
of 402,840/., as compared with 438,044/, in the correspond- 
ing period of 1896, and 504,774/. in_the corresponding 
period of 1895. In these totals European countries 
figured as importers for 318,916/., 316,451/., and 345,299/. 
respectively, 





Boston. — An electric light installation erected at 
Boston Dock has just been formally opened. The 
work was carried out by Messrs. J. E. Spagno- 
letti and Crookes, electrical and mechanical engineers, 
their contract amounting to 1682/. 13s. 11d. The 

lans were prepared by Mr. Adrien Collins. Boston has 
n looking up as a port during the last 20 years. Up 
to, say, 1875, the port had honadeaiieles but since direct 
trade has been opened up with Hamburg, a change for the 
better has taken place.’ Coal is now shipped to Hamburg 
direct, and there is some expectation of a large coal move- 
ment now that with the help of the Lancashire, Derby- 
shire, and East Coast Railway several additional Not- 
tinghamshire collieries have been brought into working. 





Hairax TramMways.—The construction of the Halifax 
tramways has been commenced, and on Monday the 
chairman of the Tramways Committee of the Town 
Council (Mr, Alderman Booth) and other members of the 
council, performed the ceremony of screwing up the tie- 
rods of the rails which have been laid at the bottom of 
Horton-street. Mr. Booth remarked that he believed that 
the tramways would beaboom tothetown. He also believed 
that the scheme would be a success financially and even- 
tually assist the rates. The routes for which powers had 
already been obtained were from Horton-street to King 
Cross and from the centre of the town to Highroad Well ; 
and it was anticipated that the work would be com- 
pleted by next ter. Should these routes prove a 
success, it was proposed to extend the system to the other 
principal suburbs of the borough. Overhead electric 
traction had been chosen; and in selecting this system, 
the town council had been guided by the experience of 
other towns. 





Tux Scotcn Rariway Coat Biii.—The costof coal con- 
sumedin the locomotive departmentof the Caledonian Rail- 
wayin thesix months ending July 31 this year was73,4311. ; 
of the Glasgow and South-Western Railway, 33,2651. ; 
and of the North British Railway, 66,389/. ; making an 
aggregate of 173,085/. The corresponding expenditure 
in the corresponding period of 1806 was: Caledonian 
Railway, 59,9627. ; Clade and South-Western Railway, 
26,9397. ; and North gg Railway, = ; een 
an ate of 150,718/. e aggregate distance run by 
cade wee the Caledonian Rateos in the six months 
ending ia 31 this year was 8,132,085 miles; upon the 
Glasgow and South-Western Railway, 3,509,404 miles ; 
and upon the North-British Railway, 8,638,442 miles ; 
making an aggregate of 20,279,931 miles. The cor- 
responding distances run by trains in the correspondin 

period of 1896 were: Caledonian Railway, 7,446,71 

miles ; Glasgow and South-Western Railway, 3,333,048 
miles; and North British Railway, 8,387,075 miles; 





making an aggregate of 19,166,841 miles, 




























































































nner pment win lz = . 
scat St 5a 


Psvogymyins S (a Oere) 
+ sere, : ‘ on fH anny H eer are | meres wee | 

es UNA NABiyshN yl AA RP eemtowe 4. 3 
Ow uosen suo x: 


youe ding SeUIqIN «7 


AA : = eit 





2940 % <———— 








oO | 
Z 
4 
ty | 
td | 
4 
O 
Z 
| 


WONG. GUS, RocneE ta ae, 











‘ 
ie. 
(90% ebog aes ‘uondisosay 40g) 
AVMTIVU OIVLOAZTIA AVNYUOAVHO ANV AdAHXO AHL 




















Oct. 1, 1897.] 


ENGINEERING 





413 














AGENTS FOR “ENGINEERING.” 


Avsrria, Vienna : Lehmann and Wentzel, Kartnerstrasse. 
Cars Town : Gordon and Gotch. 
EpixpurGH : John Menzies and Oo., 12, Hanover-street. 
France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em: Terquem, 31pbis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 
GuRMany, Berlin: Messre. A. Asher and Co., 5, Unter den Linden. 
Leipzig: F. A. Brockhaus. 
M ae A H. Stuckelberger. 
Laseow ; Wil ve. 
—. Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty : U. Hoepli, Milan, and any office. 
LiverPooL : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, eegam ig 
New Sour Waugs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 
QUEENSLAND (SOUTH), Brisbane : Gordon and Gotch. 
(Nort#), Townsville : T. Willmett and Co, 
RorrerpaM : H. A. Kramer and Son. 
Sourn AusTRALIA, Adelaide: W. C. Rigby. 
Unirep Statss, New York: W. H. Wiley, 58, East 10th-street. 
Chicago: H. V. Holmes, 44, Lakeside Building. 
VrorortA, MELBOURNE : Melville, Mullen and Slade, 261/264, Collias- 
street. Gordon and Gotch, Limited, Queen-street. 








NOTICE TO AMERIOAN SUBSORIBERS. 


We beg to announce that American Subscriptions to EN¢nvaERiIne 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 53, East 10th-street, New York, 
and Mr. H. V. Houmrs, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 12. 168. Od.; for thick (ordinary) 
paper edition, 20. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must yomon and all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on a Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
= free for Twelve Months at the following rates, payable in 
vance :— 


For the United Kingdom........0.— £1 9 2 








» all places abroad :— 
Thin paper copies .......... £1 16 0 
Thick “ scsccssacs On OG 


All accounts are payable - ** ENGINEERING,” Limited. 


Cheques should be crossed ‘‘ Union Bank, Charing Oross Branch.” 


Post Office Orders payable at Bedford-street, Strand, W.O. 
When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 


Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address. 


Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 





TaLEGRAPHIO ApprEss—ENGINEERING, LONDON. 
TRLEPHONS NumBaR—S86638 Gerrard. 





Reaping Cases.— Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
news-agent. Price 6s. each. 








CONTENTS. 


’ PAGE || P 
Machine-Moulded Wheels.— |The “Kaiser Wilhelm der 
No. XIV. (Illustrated) .. 399 | Grosse” (Illustrated) .... 415 


Electric Towage on Canals The Sanitary Congress .... 416 
(Illustrated) ............ WOE WV INOND  escisicciscscddacaes 17 

Vickers’ Works at Sheffield | Notes from -the United 
(Illustrated) ............ 3 MED Saino ss cccasens oes 418 


The Orbe and Chavornay 
Electric Railway (Jllus- 
oy aa ne 

The Handling of Material at 
the Blast-Furnace (Illus- 
trated) 

Notes from the North 


|The Engineering Dispute .. 418 
|The Accident to the Deaiy 
406 || Lane Stage.............. 419 
| Information Wanted 
|Tank Locomotives ........ 
Mean Pressure Indicators 
N (TUustrated) ............ 
otes from South Yorkshire 410 || United States Patents...... 
Notes from Cleveland and The Eophone .............. 
a Northern Counties .. 410 || Lambert’s Gliding Boat (Jl- 
_— from the South-West 410 || PED nc ws cavcdecces 421 
The alanes.... 411 || Industrial Notes 
The “ngineers’ Dispute .... 413 || The Unification of Time.... 
: German Electric In- Launches and Trial Trips .. 424 
mie ee 414 | “‘ Engineering” Patent Re- 
ritish Railway Results.... 414 | cord (Illustrated)........ 


4 
Veanne 410 





425 


With a Two-Page Engraving of THE NORTH GERMAN 
LLOYD TRANSATLANTIC T.8,8. “KAISER WILHELM 
DER GROSSE.” 





| feature of the dispute. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 











NOTICES OF MEETINGS. 


CLEVELAND INSTITUTION OF ENGINEERS. —Monday evening, 
October 4, at 7.30 precisely, in the hall of the Literary and Philo- 
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THE ENGINEERS’ DISPUTE, 

Tue past week has been full of rumours of com- 
promise in relation to the dispute between the 
Amalgamated Society of Engineers and the Em- 
ployers’ Federation. But, so far we have seen 
no suggestion that contained reasonable basis for 
negotiation. No doubt the Union would gladly 
settle the matter by accepting a week of 51 hours 
instead of the 48 they are contending for.’ That 
would be a clear gain of three hours to them, and a 
notable advance for labour, leaving them free to 
make all the progress they could in other directions. 
To the public, anxious to be quit of the whole affair, 
this would appear the easiest solution. Unfortu- 
nately, the length of the working day is only one 
part of the question in dispute ; a more important 
matter is the control of the machines. Mr. Barnes 
has said that this presents no difficulty, but his re- 
mark is not easy to understand when we remember 
the strike which lately took place on the Tyne with 
regard to the working of one machine, and the abor- 
tive conference on the subject at the Westminster 
Palace Hotel. Last Monday’s Times contained a 
letter from Mr. John Burns, in which the following 
paragraph appeared : 

‘¢That the machine question is a difficult matter 
to adjust I know ; that there must be some general 
understanding about it I have already contended ; 
that there is the opposition to machinery alleged I 
do not believe, and, so far as Colonel Dyer is con- 
cerned, is disposed of. by his acceptance of Mr. 
Barnes’ assurances on that point at the recent con- 
ference. Is it not futile to urge that the men who 
oppose machinery most are the very men whose 
living depends upon the extension of its use in 
every trade ? That employers. and . workmen may 
disagree as to details connected with machines is a 
matter for rational discussion and agreement, and 
is no excuse for the existing lock-out.” 

Now Mr. Burns takes a very prominent position 
in the present dispute, and yet all that he can say 
about its most important feature is that he has 
‘talways contended” that there must be some general 
understanding about it,.and that he does ‘‘ not 
believe” in the opposition to machinery which is 
alleged. It is a pity hedid not back his contention 
with the same energy with which he is now fanning 
the dispute. As to his beliefs, we have a fair 


A® | sample of them in the earlier part of his letter, in 


which he asserts that piece-work is used to obtain 
a demonstration of the workman’s capacity, and is 
then withdrawn to be replaced by task-work, ‘‘often 
brutal and severe,” at day-work rates.. Mr. Burns’ 
powers of belief are wonderful, but. they are not 
the kind which furnish reliable bases of negotiation. 

The machine question is still the most important 
We have heard of no 
offer of compromise in this matter, and. we do 
not see how the employers can entertain any. 
The point at issue is: Shall a man give a fair_day’s 
work for a fair day’s wage? One would have thought 
that there could be no doubt as to the answer. * But 
the Union regard the matter otherwise. . They say 
that they have undergone a period of apprentice- 
ship in acquiring a certain kind of skill, and that 
they have thereby obtained a proprietary right to do 
all the work which involved, at the time of such 








apprenticeship, the exercise of that particular kind 
of skill. Such work is now done, to a great extent, 
by machines. It would be logical, therefore, for 
them to forbid the introduction of such machines in 
all shops in which they are predominant, but that, 
they know, would’ cause a movement which they 
could not. face.‘- They, therefore, take an inter- 
mediate position, and say -that all such machines 
shall be tended by themselves only, at the same rate 
of wages as if they were doing ‘the work by hand. 
Further, they insist that one man shall only manage 
one machine. Now when a man demands mechaniec’s 
wages for doing labourer’s work, and further, re- 
fuses to attempt more than one-half, or one-third, 
of what he could readily perform, it cannot be said 
that the bargain includes either a fair day’s wage or 
a fair day’s work. 

There is, of course, no absolute criterion as to 
what constitutes a fair day’s wage. The reward of 
labour has been steadily rising for years, while 
money has at the same time undergone a great 
appreciation. Yet.no one grudges the working 
man his bettered position ; rather would we all see 
it still further improved. But, relatively, it is 
easy to show that the rate of wages should 
bear a proportion to the skill demanded from 
the worker. This is, of course, subject to modifi- 
cation, owing to fluctuations in supply and de- 
mand; but in normal circumstances it holds true. 
The man who carries bricks up a ladder gets 
paid less than the man who lays them at the top, 
in spite of the fact that the former works much 
harder. The scullion gets less than the cook, and 
the stoker than the engine-driver. In more intel- 
lectual work there is a greater disparity of earnings 
than in the cases quoted. One doctor is glad 
to take shilling fees while another refuses sove- 
reigns. A brief may be marked at anything from 
two guineas to fifty, according to the reputation of 
counsel to whom it is to be sent. It is the rough 
law of the world that a man is paid according to the 
comparative skill he displays. A fair day’s wage for 
the labourer is not a fair day’s wage for the fitter. 
No one is more convinced of that than the unionist. 
But yet he contends that when the fitter ousts the 
machine man and takes his job, he ought still to be 
paid on his own scale. 

The unionists say, ‘‘ We have the skill, but the 
opportunity of displaying it is being taken from us 
by your machines ; therefore we must be paid as 
if we exercised it.” This would be an admirable 
argument in Arcadia, but it is sadly unfitted for 
this work-a-day world. It reminds us of the 
reasons formerly addressed to the Quakers when 
their goods were distrained for church rates. They 
were told that the church was open every Sunday, 
and that services were held in which they could 
re and it was their own fault if they did 
not. Their voluntary absence did not excuse them 
from contributing to the repair and maintenance 
of the building. The machine breakers of a past 
age had really a more logical position than the 
Amalgamated Engineers of to-day, but fate was too 
strong for.them, and it will be for their successors. 
No body of men can hope to make a false position 
permanently tenable ; they may do so for a while, 
but ultimately they will find themselves the losers. 
The. old. Millwrights’. Society of Lancashire offers 
an instructive example. Originally they worked 
‘*from daylight to dark” in the winter months, 
which in December and January meant from eight 
o’clock.to four. . When gas was introduced into the 
workshops. they refused to consider any modifica- 
tion of their rules, although the necessity for 
their short hours no longer existed. Hence 
the spectacle was exhibited of millwrights knock- 
ing off. at four and the other men remaining 
till six.: In the end there was a strike, or a lock- 
out, and the Society, which excited the jealousy 
and hostility of other workers, lost not only this 
privilege, but its existence as well. It had tried 
to giveless than a fair day’s work for its wage, and 
the result was disastrous, as it always must be. 

All changes in manufacture and commerce in- 
volve the readjustment of the previous conditions, 
and the change brings expense and suffering. In 
the case of the introduction of automatic machines 
this is by no means confined to the working classes. 
Many an old-established firm is now at its wits’ end 
to find the «necessary capital for new tools, 
and not a few small masters must disappear 
in the first spell of bad trade. A certain amount 
of loss will necessarily fall on the workmen, for a 
time, when an attempt is made to cheapen pro- 
duction. Prices must go down before demand 
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responds to the stimulation, and in the interval 
a number of workmen are liable to be displaced. 
It has ever been so, and always will be. And 
yet wages rise, hours of labour decrease, and 
the general prosperity of the working classes ad- 
vances steadily. It is the very changes,’ with all 
their inconveniences, that are the cause of this 
advancing condition, and if these be prevented, 
progress must cease. It seems absurd to insist 
on this point near the close of the nineteenth 
century, but the attitude of the Amalgamated 
Society of Engineers shows that it is not properly 
understood. 

If man lived the short life of the lower animals, 
and died after eight or ten years’ work, there might 
be some justification, albeit a selfish one, for 
the endeavour to keep matters as they are. The 
present generation could be fairly certain of 
being all right, and could leave the risks to be en- 
countered by the next. But the men who are the 
prime movers in the strike are the younger mem- 
bers of the Union, who, if they prevail, will cer- 
tainly reap the results of their action. They have 
to look forward for 30 years, during which time 
they must support themselves and their families, 
and find openings for their sons. Yet these very 
men are endeavouring to limit the expansion of 
trade by levying a tax on the exact means—the 
cheapening of production—by which the expansion 
is to be obtained. If this country were abso- 
lutely isolated from the rest of the world such 
conduct would be ill-advised, but when it has to 
compete with other lands it is suicidal. We do not 
now wish, however, to refer at length to foreign 
competition ; the point we are desirous of enforcing 
is that with a growing population, and with advan- 
cing ideas as to what constitutes a reasonable stan- 
dard of living, a constantly increasing use of 
machinery is the sole means by which the aspira- 
tions of the working classes can be attained. The 
man who seeks to restrict it plays a traitorous part 
to his class, and, unless he be advanced in years, a 
short-sighted part as regards himself. 

Those persons who write in such a benevolent 
spirit to the daily papers, suggesting that the dis- 
pute should be referred to arbitration and concilia- 
tion, can never have considered this point. There 
can be no question of conciliation about essential 
principles, either of morality or of economics. To 
debate whether a man shall, or shall not, do a fair 
day’s work for his pay, whether he be fitter or 
manager, is to dignify a fraud ; while to argue that 
a man shall be paid for skill which he possesses, but 
does not exercise, verges on lunacy. Rates of 
wages and hours of labour are fit subjects of debate, 
and must usually be settled by a compromise 
between the needs of the workman and the capa- 
bilities of the master. But it is to throw away the 
fruit of thousands of years of experience to discuss 
whether the prosperity of a class will be best served 
by a man doing one-third, or one-half, of what is 
reasonably possible in the time he works. It would 
be as sensible to consider whether the master should 
keep half his capital locked up-in his safe. 

It is now more than 12 weeks since the dispute 
commenced, and we are not yet within sight of the 
end. It would be better, however, that the con- 
test should go on far into the New Year rather than 
that peace should be bought by the surrender of 
principles. So long as the Union claim the right 
to manage the works in which they are represented, 
so long must.the fight continue, for experience shows 
that their policy is uniformly short-sighted and illo- 
gical. It is always opposed to the cheapening of pro- 
duction, and is devoted to securing the engagement 
of the largest number of workmen for the shortest 
possible number of hours. Union speakers talk of 
the partnership of Capital and Labour, and with the 
same breath advocate measures for restricting the 


output of the concern. For the present the 
partnership is dissolved in the engineering in- 


dustries, and before it is renewed a new deed 
will have to be drawn, giving the managing 
member the right to conduct operations in the 
fashion which is best according to his judgment. 
To renew operations with this point left un- 
certain— dependent on Mr. Burns’ contentions 
and beliefs—would be a stupendous folly. There 
is nothing to object to in an agreement as to how 
the profits of the partnership shall be divided, but 
a clause expressly designed to limit those profits 
cannot be considered. The object of a business is 
to make money, both for master and men, and not 
to find employment under the easiest conditions 
for the greatest possible number of workmen. If 


the present dispute fails to impress this truth on the 
public, the magnificent resources of the Federation 
will have been created for very little good. 








THE GERMAN ELECTRIC INDUSTRY. 
One of the leading German electric firms, in its 
recent annual report, gives a great deal of general 
information about the position of the electric in- 
dustry, especially in Germany, where this branch 
of engineering is working ahead with untiring 
energy and general success, large financial exten- 
sions being the order of the day. The favourable 
development of the electro-chemical industry con- 
tinues, says the report, and so far there have been 
no signs of a relapse. Electric engineering firms 
have from the outset been compelled to act in the 
double capacity of manufacturers and financiers. 
This state of affairs is explained by the fact that the 
electric industry does not so much create new fields 
of labour, but rather enters into competition with 
already existing institutions and undertakings, gas 
works, horse trams, and various generators of power. 
The confidence of the electro-technical industry in 
its own new methods and inventions was not shared 
by others, so the former had to demonstrate their 
practicability and advantages. Then there was the 
financial side of the question ; gas works, horse 
trams, &c., had gradually attained to their present 
dimensions in harmony with the increased require- 
ments of the time, whilst competitive electric 
undertakings had to spring into efticient life all at 
once. The electro-technical industry had itself to 
find the necessary capital, unless indeed the intro- 
duction of large electric undertakings should be 
postponed sine die; and although there were diffi- 
culties to begin with, these were soon overcome. 

But even now, when the advantages of electric 
working in innumerable fields are understood 
and admitted, the financial working and handling 
of most large electric undertakings still remains 
in the hands of the electro-technical firms. The 
bulk of those 225,000,000/., which, with the lead 
of Germany, have been invested in current un- 
dertakings in Germany and elsewhere, has been 
found by electric firms, and of these undertak- 
ings concerns representing a nominal value of 
188,000,000 marks or 9%,400,000/., or at their 
present quotations about 250,000,000 marks, or 
12,500,000/., are purely German. The financing 
was either done by special arrangements being made 
in each case between banks or other financiers and 
electric firms, or trusts were formed, issuing 
shares or debentures of their own. In some 
cases electric firms have financed new undertak- 
ings, until their soundness had been demonstrated, 
and the success of the issue made sure. There can 
be no doubt that this financing or contracting side of 
the business has vastly advanced the German 
electro-technical industry, which has been per- 
fected and developed through the continuity of 
large orders and the profits accruing from them, 
which have also resulted in the accumulation of 
large reserve funds. But this financing business 
has its dangers ; the very ease with which money 
can be found may lead to the formation of com- 
panies, the chances and probabilities of which have 
not been sufliciently sifted ; and then there is the 
additional risk of over - capitalisation, although 
the public has hitherto received electric under- 
takings with universal optimism. Those behind 
the scenes are inclined to believe that the electric 
financing, contracting, or what one chooses to call 
it, in Germany has reached its zenith, and that the 
electro-technical industry, if it wishes to maintain 
its present high position, must, as much as possible, 
confine itself to manufacture. It is all the more 
necessary to be wary in entering upon new finan- 
cial ventures, as the accumulation of capital within 
the electric industry brings about an ever-keener 
competition, not only from Germany itself but also 
from abroad, especially America. 

The purely manufacturing aspect, however, 
appears to be satisfactory. Take, for instance, the 
central electric stations in Berlin, which, in spite 
of keen competition from those interested in gas, 
show ever-increasing figures. At March 31 the 
Berlin central electric stations fed 190,910 16-candle 
power incandescent lamps, 9002 arc lamps, and 
about 2000 electric motors, representing some 7000 
horse-power. The Berlin electric stations stand 
among the foremost of their kind not only as 
regards capacity, the dimensions of the network, 
reliable working and economy, but also inasmuch as 





they return satisfactory dividends on the capital 


invested in them, although they supply their cus- 
tomers with electricity at rates with which no 
other large city approximately competes. In spite 
of the immense demand, prices appear to be receding 
as regards electric apparatus, owing to the ever- 
increasing competition. An important section of 
the innumerable electric undertakings which have 
recently come into existence embraces installations 
for the distribution of electric energy from a 
centre over a large industrial area. Whether these 
industrial undertakings will answer the expec- 
tations with which they have been started will only 
appear by-and-by, as so far experience in that 
respect is somewhat scanty. German capital is yet 
somewhat reticent in following the German electric 
industry outside Germany, as there is a lack of 
results yet to be guided by. Electric trams hold a 
prominent position among such foreign ventures; 
and here, too, excessive competition makes itself un- 
pleasantly felt. Orders appear on all hands ex- 
tremely plentiful, representing an all-round increase 
of some 20 per cent. as compared with a twelve- 
month ago ; but although raw materials are in many 
instances dearer, the prices for manufactured 
articles are hardly likely to increase. 








BRITISH RAILWAY RESULTS. 

WHILE the tabulated accounts of the separate 
railway companies having extensive business afford 
an idea of the general business of the country, the 
exclusion of the smaller companies introduces an 
element of uncertainty as to whether prosperity in 
the one case is not more or less at the cost of the 
less vigorous lines ; so that accurate deductions can 
only be based on the analyses of the full returns of 
all lines, as issued by the Board of Trade. It 
comes late in the day ; and is robbed of its general 
interest by the probable result being indicated by 
the tabulated accounts ; but nevertheless it merits 
scrutiny. The report issued this week from the 

en of Sir Richard Giffen and Mr. Francis J. S. 

opwood is most satisfactory, for it reflects not 
only a great volume of trade passing during 1896, 
but shows that the railway companies have done 
their best to foster this trade by low rates and 
economy in management; while the receipts have 
increased 4.9 per cent., rather less than the volume 
of traftic, the expenses have gone up 4.8 per 
cent., the difference of a decimal unit meaning a 
saving of 1.9 million sterling, and thus the net 
return to the capital involved has increased, 
although only to the extent of 1s. 8d. per 100I., 
bringing the average up to 3.88 per cent. But the 
dividend on ordinary capital has increased from 
3.95 per cent. to 4.29 per cent., which has only 
been exceeded twice in ten years—in 1889 and 
1890. This, too, is notwithstanding an increase 
in capital disproportionate to the extension of rail- 
ways. The normal capital has gone up to 1029.5 
millions, an increase of 28.3 millions, but of this 
much is due to conversion schemes, or ‘‘ watering,” 
as it is sometimes called. The real addition to 
capital—money: actually subscribed —is 10.7 mil- 
lions, and yet only 103 miles have been added to 
the system of the kingdom, making it 21,277 miles, 
and the number of double, &c., lines has been 
increased by 153 miles to 11,589 miles. It will, 
therefore, be recognised that much of the capital 
expenditure must have gone to improve conditions 
of travel. Our pages have from time to time 
afforded evidence of this in the better permanent 
way, reconstruction of bridges and of stations, the 
improvement of carriages, especially of the third- 
class, and the provision of powerful locomotives for 
attaining higher speeds with greater loads. 

It is only by those means, prompted by keen 
commercial competition, that the enormous tratlic 
has been developed. There has been an uninter- 
rupted expansion in passenger traflic during the 
past 11 years, and the goods receipts last year were 
the highest on record. That was to be expected 
from the activity in the manufacturing trades, re- 
flected in the increase of 3 per cent, in the coal 
mined, and particularly in the 12.4 per cent. addi- 
tion to the make of pig iron; but it seems very 
doubtful if, in the current year, the figures will 
work out so satisfactorily. The receipts from 
mineral traffic show an addition of 4.2 per cent., 
and from general merchandise of 5.9 per cent. ; but 
live stock traffic, as was the case in the previous 
year, shows a decrease. The net result is a gain of 
4.9 per cent., which is more than three times the 
addition observable in the comparison of 1895 with 
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The. tonnage of goods actually dealt with was 
101.8 million tons of merchandise and 254.7 million 
tons of minerals ; 8.4 per cent. and 5.9 per cent. 
respectively more than in the previous year, or a 
mean gain of 6.6 per cent. Thus in both cases the 
tonnage has increased at a greater ratio than the 
receipts. Unfortunately the ton-mileage is not 
given, so that it cannot be determined whether this 
is due to a decrease in the receipts per ton carried, 
a shorter haul, or to lower rates. There is some 
reason to believe both contribute, and while the 
latter directly decreases the profit, the former ope- 
rates in the same direction owing to terminal 
charges. 

The same point is observable in the case of the pas- 
senger traffic ; the number of ordinary passengers 
has increased 5.4 per cent., while the additions to 
receipts is only 4.7 percent. In connection with this 
branch of traftic there is this gratifying result, that 
the first-class passengers actually show an increase— 
about 3.7 per cent. in receipts, and 4.6 per cent. in 
numbers ; and in connection with the second-class 
passengers there is also a marked change. We 
have always contended that if facilities were offered 
commensurate with the addition to the fare, 
travellers in the intermediate compartments would 
be forthcoming. There has recently been some 
reduction in rates, and a slight improvement only 
on some of the lines ; but we hope the encourage- 
ment offered by the figures now presented will lead 
to a further improvement. It is very greatly 
needed ; for in most lines ‘‘ the fhirds” are equal 
in accommodation and almost in comfort to the 
second-class carriage. The figures show that 6.4 
per cent. more in receipts was taken from the 
second-class passengers, although the number only 
increased by 3.1 per cent. ; evidently the average 
distance travelled has been much greater, since fares 
are, in some cases, cheaper. The remarkable fact 
is that there has been no diminution in the rate. of 
expansion of the third-class traffic. Including 
season-ticket holders, as well as ordinary passengers, 
the first-class receipts show an increase of 3.7 
per cent. ; the second of 5.7 per cent. ; and the 
third of 4.3 per cent., the total number of ordinary 
passengers having been 980,339,000, or about 
46,300 per annum per mile of railway open. 

Thus the railways have earned over 39.1 millions 
from passengers and 46.17 millions sterling from 
goods trafic, with 4.8 millions for miscellaneous 
receipts, the total increase being 4.2 millions 
sterling; but the working expenses were 2.3 
millions greater, the total for the first time exceed- 
ing 50 millions. The proportion of working ex- 
penses to receipts, however, remains the same as in 
the two preceding years—56 per cent. ; but this is 
much higher than the mean for 10 years, and the 
records indicate that it may be regarded as a perma- 
nent increase. Of the total increase of 2.3 million, 
nearly four-fifths, or 1} million, were for those de- 
partments directly concerned with traffic, so that 
the year’s addition is really due to extended busi- 
ness. Rates and taxes account for a large and 
evidently an increasing portion. Since 1891 there 
has been an increase under this head of 40 per cent., 
altogether disproportionate to the addition to mile- 
age or capital. It is somewhat anomalous to find 
as part of the expenditure 210,000/. for steam- 

boats, canals, and docks; but in most cases 
the association of the railway with these is not 
without some gain to the country. When we 
come to the main items on the debit side, 
we find that maintenance has cost half a million 
more, repairing stock a quarter a million more ; 
traffic expenses 600,000/. additional ; while in the 
locomotive power there has been an addition of 
400,0001. The cost of fuel has been steadily de- 
creasing. The pithead price has dropped from 
8s. 3d. in 1890 to 5s. 10}d. in 1896, and thus it 
comes that the railways paid last year about 19 per 
cent. less for their coal than in 1891, although there 
has been a much greater train-mileage run. In 
1896 the mileage increased by 4.3 per cent., while 
the coal bill was actually 3.2 per cent. less. But 
wages have been increasing in all departments, 
although for the past year the rate of augmentation 
has not been greater than the increase in traffic, 
whether measured by the train-mileage or the addi- 
tion to traffic earnings. In the locomotive and the 
traffic department the labour cost was 4 per cent. 
more, while the increase in passengers carried was 
5.4 per cent., in goods 6.6 per cent., and in train- 
mileage 4.3 per cent. These items must continue 
to increase, and it is doubtful if the price of coal 


There is a slight gain in the net receipts per 
train-mile, owing largely to the fact that the 
mileage did not advance quite at the same pro- 
portion as the goods traffic, although more 
passenger facilities seem to have been offered in 
this as in other directions. The gain, however, 
is small—0.19d. per train-mile ; but this is on a 
train-mileage of 353.4 million miles, equal to 16,600 
miles per annum for each mile of railway open. 
The receipts per train-mile have not varied very 
much in 10 years, and were last year 57.83d., while 
the expenses have steadily increased, being 32.414. ; 
but in 1893 they were 32.60d. Thus the net in- 
come per train-mile has decreased from 27.37d. to 
25.52d. in 10 years. This is only as one might 
expect. The greater facilities, the improved accom- 
modation, alike at stations and in carriages, are all 
more or less commendable as incentives for the 
encouragement of trade, but they involve some re- 
duction in the rate of interest available for capital. 
The shareholders may take the consolation that 
this is the common fate of all capitalists, even 
although the masses of the people fail to realise that 
all is their gain. 








THE “KAISER WILHELM DER 
GROSSE.” 

THe new north German Lloyd Atlantic twin- 
screw steamer Kaiser Wilhelm der Grosse com- 
pleted on Monday morning last her first run across 
the Atlantic with an exceptionally fine performance, 
excelling the best previous performance between 
Southampton and New York, and, on her last com- 
plete 24 hours’ steaming, beating the record for a 
day’s run, a record formerly held by the Lucania. 
The voyage commenced at Bremen on September 19, 
and on the run down to Southampton opportunity 
was taken of measuring the ship’s pace. The ship 
steamed the distance of 31} nautical miles between 
the East Goodwin and Dungeness, in one hour and 
a quarter, a 2-knot tide running with the vessel. 
The power developed was estimated according to 
the number of revolutions of the engines at 23,500 
indicated horse-power, while the ship has at com- 
mand 28,000 indicated horse-power. The run to 
New York was commenced at 2 a.m. on the 21st, 
when the vessel passed the Needles, and ter- 
minated at Sandy Hook, 5 days 22 hours 45 
minutes later, the distance travelled in the in- 
terval, according to the log, having been 3050 nau- 
tical miles, which gives an average speed of 21.36 
knots. The best previous run between the same 
points was 6 days 0 hours 31 minutes, a trip made 
in August, 1896, by the American liner St. Paul, 
built by Messrs. Cramp in Philadelphia, and the 
mean speed on that occasion was 21.08 knots. On 
the Queenstown and New York run the Cunard 
liners Campania and Lucania have made better 
average speeds, the highest being a fraction 
over 22 knots; but the possibilities of this 
new German ship are clearly indicated by her 
daily runs. From noon to noon on successive 
days she made 531, 495, 512, 554, and 564 
nautical miles, the latter being the longest dis- 
tance travelled by any ship in one day. Allowing 
for the lengthened day owing to the ship chasing 
the sun, this day’s run is well over 22} knots ; so 
that there isno reason why she should not yet take 
several hours off her performance, and make the 
trip from London to New York with the greater 
comforts of embarking at Southampton, of shorter 
duration than the trip vid Liverpool or Queens- 
town. 

The Kaiser Wilhelm der Grosse, which was built 
by the Vulcan Company at Stettin, has thus, with 
almost startling suddenness, demonstrated the pro- 
gress of German shipbuilding. The engravings 
which we publish in our two-page plate this week will 
assist in proving that in elegance as well as in speed 
the vessel is an object lesson. This progress is not 
new to those accustomed to inquire into the doings 
of other countries ; we have long been convinced of 
Germany’s probable success in view of the work 
done by the Vulcan Company, by Schichau of 
Elbing, and later by Messrs. Blohm and Voss of 
Hamburg, the Germania Company, and others, 
and we congratulate them on the success. The 
Kaiser Wilhelm der Grosse is the largest ship 
afloat. In the next column we give the dimensions 
of some of her competitors over 500 ft. long. 

It will be seen that the new German ship has 
9.47 ft. of length to 1 ft. of beam ; in the Fuerst 


this she approximates to the Belfast model, the 
Teutonic having 9.826 to 1 of beam, while the 
Campania has 9.231 to 1, the St. Louis 8.492, 
and the Paris 8.373. The new White Star ship 
Oceanic, now building, will be still larger than the 
Kaiser Wilhelm der Grosse, which is 648 ft. over 
all. To obviate vibration the engines are designed 
upon the Schlick system ; and to reduce any ten- 
dency to roll, deep bilge keels are fitted, so that 
the vessel, with her high freeboard, should be a com- 
fortable sea ship. 
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| Length. Breadth | Tonna 

—_ . ge. Horse- 
(b.p.) | | Power. 

Kaiser Wilhelm der ft. ft. in. | | 
Grosse sia --| 625 66 0 13,800 | 28,000 
Campania and Lucania} 600 65 0 12,500 23,000 
St. Paul and St. Louis | 535 63 0 11,600 | 20,000 
Paris and New York ..| 527.6 63 0 10,499 | 20,000 
Fuerst Bismarck ..| 502.6 57 3 | 9,000 17,000 
Majestic and Teutonic, 565 57 6 | 9,686 | 19,500 





——____—_____ 


The vessel has been built to the highest class of 
Germanischer Lloyds’, and under survey of the 
German naval authorities as an auxiliary cruiser. 
She is, of course, built on the double-bottom cellular 
system, right fore and aft, there being 22 com- 
partments ‘tween bottoms. She has 18 water- 
tight compartments formed by 16 transverse bulk- 
heads extending to the upper deck, and a longitu- 
dinal bulkhead between the two engine-rooms, and 
the compartments are so proportioned that any 
three might be open to the sea without the safety 
of the vessel being endangered. The main boiler in- 
stallation, comprising 12 of the double-ended multi- 
tubular type, is divided into four groups, each di- 
vided from the other by bulkheads; so that even 
should a vessel strike her in collision at any point of 
junction between the shell plating and bulkhead and 
two compartments be flooded, there would still be 
half of the boiler power available. As we hope to 
fully describe the ship later, we content ourselves by 
giving here only one or two of the leading features. 

The vessel, as the external view indicates, has 
immense passenger accommodation. There are 
over 200 state-rooms for 400 first saloon passengers, 
with 100 second-class cabins for 350 passengers—a 
total of 750 passengers ; and as evidence of confi- 
dence in ballon and owners, the vessel on her 
maiden voyage carried nearly 600 saloon passengers. 
There are four decks, excluding that on which the 24 
boats are carried on their chaulks. The promenade 
deck has the library at the forward end, then four 
suites of rooms, each including drawing-room, two 
bed-rooms, anda bath-room. Between the two pairs 
of uptakes and funnels is the first-class drawing- 
room, with the well from the dining-saloon, two 
decks below, while above is a magnificently deco- 
rated dome. The smoking-room is abaft the ma- 
chinery casing. On the upper deck are the ma- 
jority of the first-class state-rooms, while the 
dining-saloon for first-class passengers is exactly 
amidships on the main deck. There are three long 
tables in the centre, with small tables in alcoves 
down either side. The dining-saloon is decorated 
in the Italian Renaissance style with a bright ground 
and light gold work. The spaces between the 
windows are occupied by paintings and Imperial 
residences dating from the earliest times up till 
now, and several of these are seen in Fig. 2, 
which shows not only the dining-saloon but the 
beautifully adorned well for lighting and ventila- 
tion. At either end of the main dining-saloon are 
four smaller saloons for select parties numbering 
up to 24. These rooms are named the Ko6nigin 
Luise, Kaiserin Augusta, Moltke, and Bismarck 
saloons. The other public rooms are decorated 
partly in the Rococo, early Italian Renaissance, 
and Queen Anne styles. Fig. 4 is a view of a 
corner of the drawing-room, and Fig. 3 of a part of 
the smoking-room. The scheme of decoration 
throughout is characteristically rich. 

The promenade deck extends from the stern to 
within 145 ft. of the bow, a length of 500 ft., 
although a well is provided for the hatchway 
into the baggage hold abaft the engine compart- 
ments. The special suites of rooms are on this 
deck forward and aft, the great majority of the 
state-rooms, with one, two, and three berths, being 
on the upper deck ; while on the main deck forward 
are more state-rooms and a childrens’ dining-room, 
the main dining-saloon, already described, being 
between the forward pair and the after pair of up- 
takes. It will be seen that each pair of funnels is 








Bismark, by the same builders, the proportion was 





will remain as low as it has been, 





8.777 to 1, so that the new ship is narrower. In 


a considerable distance apart. 
The second-class accommodation is at the after 
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end of the ship. There is a smoking-room on the 
poop, the companion-way to the decks below being 
on the same deck-house. The drawing-room is on 
the upper deck, where also are a large number of 
state-rooms, while on the main deck, as in the 
first-class arrangement, there is the dining-saloon 
and a children’s dining-room, and on the lower deck 
afc are more state-rooms. 

The engines, which we hope to describe later, 
are of the triple-expansion type, with four cylin- 
ders, the Schlick system of balancing being 
adopted. The high-pressure cylinder is 52 in. in 
diameter, the intermediate 89}? in., with two low- 
pressure cylinders, each 96}in.; the stroke is 
68.9 in. The crank, as well as the propeller, 
shafts are 24in. in diameter, and of nickel 
steel from Krupp, of Essen. The weight of 
each crank is 40 tons, and the total length 
of shaft is 198 ft. The twin propellers have three 
blades, having a diameter of 22 ft. 3} in., the 
pitch being 32 ft. 10 in. They are of bronze, and 
weigh 26 tons. The two condensers have a cool- 
ing surface of 35,522 square feet, the number of 
tubes being 11,060. There are in the engine and 
boiler compartments 47 steam pumps and engines 
of one sort or another, including four dynamos, 
a refrigerating plant, &c. ; but if we include all the 
engines throughout the ship they total 68, with 124 
cylinders. For use in the event of collision, fire, 
or other mishap, there are four centrifugal pumps 
and six duplex pumps, together capable of dealing 
with 3600 tons of water per hour. There are 12 
double-ended boilers, each with eight furnaces, 
making 96 in all, the funnels being 106 ft. high 
from keel level ; the diameter is 12 ft. 2 in. 

The crew numbers 450 all told, and in addition 
to the captain, Herr H. Engelbart, there is a navi- 
gating officer, so that the former may have oppor- 
tunity for attending to those social duties which are 
appropriate to the ruler of such a microcosm. There 
are five other officers. The engineer-in-chief is Herr 
C. Baum, who has had extensive experience on At- 
lantic liners, and he has a staff of 16 officers under 
him. Our engraving of the ship under steam is from 
a copyright photograph by Messrs. West, of South- 
sea, the others views are from photographs by Herr 
Koch, Bremen. 

THE SANITARY CONGRESS. 
(Continued from page 389.) 
ENGINEERING AND ARCHITECTURE. 

In Section II., which dealt with engineering and 
architecture, Mr. Lewis Angell was President, and 
delivered an address dealing with the subjects of 
the section from a general point of view. The 
address was somewhat long, but was full of in- 
terest, pointing out the advances made since sani- 
tation became a science, the commencement of 
which was co-eval with the accession of the Queen 
to the throne. The increased longevity which has 
resulted from greater cleanliness is now a matter 
recognised by all ; but those whose memories can 
carry them back far enough—and they are but few 
now—may call to mind how much opposition was 
given to some sanitary reforms which we now re- 
gard as matters of the most elementary necessity. 
‘Two hundred years ago, Mr. Angell reminds us, 
the mortality of London was 80 per 1000; the 
week before the Conference it was 16.3 per 
1000, and this is far enough below the eight 
per thousand which Sir Benjamin Richardson 
looked on as normal for his ideal city of Hygeia 

and still farther from the five per thousand, 
which Mr, Chadwick thought might be reached 
when sanitation had been carried to its legitimate 
conclusion, and had been practised for a few gene- 
rations, so that healthiness would have been, as it 
were, bred into the constitution of the human race. 
Still it is sufficient to show we are much better off 
than our great grandfathers 1aany times removed ; 
a fact which, perhaps, it does not require statistics to 
impress with De Foe’s vivid account of the Great 
Plague, the gruesome records of the ‘‘ sweating 
sickness,” and other maladies still before us, and 
which yet may be read. 

Mr. Angell is quite right in saying that ‘‘ sani- 
tarians are frequently regarded as faddists and 
doctrinaires ;” but that is the common fate of 
all who see a little further than their neigh- 
bours ; especially if they advocate present self- 
denial for a future advantage. There is, however, 
one fault which we think sanitarians sometimes 
display ; they are apt to talk as if sewerage 
and water supply were the first and last factors in 





the preservation of health. Fortunately, and to 
their everlasting credit, the apostles of cleanliness 
have done their work so well that (although plenty 
remains for them to do) the two great necessities 
for healthy living, fresh air and pure water, are 
common to most dwellings of the land. If we sup- 
pose the three elements of life to be breathing, 
eating, and drinking, we find the first and last fairly 
well provided for as compared to past eras by the 
labours of sanitary engineers. The remaining ele- 
ment is too amply supplied by the extension of 
international commerce, which puts the products of 
all climes within the reach of civilised countries, 
and the cheapness of freights. The result is not 
conducive to healthfulness. A Spanish proverb says, 
‘* Men dig their graves with their teeth ;” and there 
can be little doubt that over-eating and too little 
exercise are the foundations of a large part of the 
sickness that aftlicts civilised humanity. Mr. Angell 
refers to the general belief that in our food 
we may so study what to eat, drink, and avoid 
as to render life not worth living. This is a very 
popular way of looking at the problem by those 
who find self-restraint beyond their capacity ; but 
there is another aspect of the question. With ill- 
health continued cheerfulness cannot be present, 
and this is especially true of the ailments which 
follow over-indulgence at the table. The man who 
goes through life as if he had not a care on his 
mind, is the man whose digestion is in good working 
order, rather than he who eats and drinks as his 
appetite guides him. ‘There are many who talk a 
great deal about what is not good for them, and 
make a great parade of dieting. They are often 
those who are least able to withstand temptation, 
and must not be confounded with the actually 
frugal eater. Dieting is, however, not sanitation, 
and the subject is one that must not be pursued 
here, however great its importance. 

Mr. Angell deals at some length on the need for 
‘* efticiency of the executive” in municipal sanita- 
tion, and there are few who will question the need 
of a word in this direction. ‘‘The municipal engi- 
neer,” he says, ‘‘should have a liberal education 
to safeguard him against the narrow motives and 
influences by which he is surrounded. He should 
be something more than a sanitary ‘expert.’ He 
should have practical experience in general engi- 
neering. At present the office of engineer is open 
toany brass-plate man, who may obtain responsible 
official positions upon the mere testimonials or 
votes of good-natured friends. Itis on record that 
a bankrupt linen-draper was set up again in his 
native place by his neighbours appointing him as 
a ‘ fit and proper person’ to fill the office of town 
surveyor, justifying their selection by the fact that 
he had been ‘used to measuring.’”” The President 
refers to the examinations instituted by the Sani- 
tary Institute and that of the Association of Muni- 
cipal Engineers, in order to test the knowledge of 
aspirants to public sanitary offices. He very rightly 
says that such examinations may not be an abso- 
lute proof of general fitness, but considers they 
afford primd facie evidence that candidates are not 
mere quacks. Examinations are too often, owing 
to the way in which they are conducted, but 
clumsy expedients, and at the best it is impossible 
to devise any examination system which shall be 
satisfactory for purposes of this nature. The esti- 
mation in which a man is held by those in the same 
profession is, as we have stated on a_ previous 
occasion, the best testimonial of fitness, but 
unfortunately a large number of the positions 
under municipal authorities are generally of such 
an inferior nature, and are subject to so many 
drawbacks, that aspirants to them are not 
men of any note or standing. The Universities 
have now established certificates and degrees in 
public health, and Mr. Angell advocates that ‘‘ it 
should not be competent for any one not holding a 
qualifying certificate from some recognised examin- 
ing board to present himself as a candidate for any 
of the higher municipal offices.” The opinion of 
one having the experience of Mr. Angell must 
naturally carry great weight, and everybody is 
interested in excluding the quack, but to draw a 
hard-and-fast line in regard to an examination test 
of the nature suggested would be a measure not 
without drawbacks. The proper remedy would be 
to reform the selecting bodies and give them a free 
hand, both in regard to choice and powers of exami- 
nation ; that, however, is a matter which rests with 
the public—the most difficult body of all to reform. 

In regard to the further suggestions set forth in 
the address, there will probably be fewer who will 





question the reasoning of the author. Mr. Angel 
says he has ‘‘long advocated that the skilled and 
responsible municipal service of the country, oftices 
created by Parliament, should be allied tothe Civil 
Service on a system somewhat analogous to the 
county surveyorships of Ireland, which should in- 
clude the medical officer and the engineer, extend- 
ing also, so far as he acts independently, to the 
chief sanitary inspector. The executive sanitary 
officers are especially liable to attack, and should be 
protected in the efficient discharge of their duties. 
If the duties are actively and impartially performed, 
they come into acute contact with ignorance and 
pecuniary interests.” In the report of the Royal 
Sanitary Commission it is said, ‘‘ Great is the vis 
inertia to be overcome, the repugnance to self-taxa- 
tion, the practical distrust of science, andthe numbers 
of persons interested in offending against sanitary 
laws, even amongst those who must constitute 
chiefly the local authorities to enforce them.” In 
another passage the Commissioners advise that 
sanitary officers should be able to discharge ‘‘ their 
duties without fear of personal loss.” Local autho- 
rities frequently lack consistency, and decide 
similar matters differently at different times in 
accordance with their changeable humour, or the 
influences brought to bear upon them by those who 
have axes to grind or logs to roll. In the language 
of the Royal Commission, officers ‘‘are too depen- 
dent on their immediate employers to be thoroughly 
efficient.” The pbuilding surveyors of the Metro- 
polis are required to pass a statutory examination, 
they work directly under the Act of Parliament 
enforcing the law through the Courts of the Stipen- 
diary Magistrates and thus avoid the ‘‘ anarchy of 
local administration.” Such officers are amenable to 
public opinion exercised through the London 
County Council uninfluenced by personal feeling 
and local cliques. 

It is true that the county surveyors of Ire- 
land obtain their appointments by competitive ex- 
aminations, but in this case the examination is 
held by the Civil Service Commissioners, which is 
a very different thing to examination by more or 
less irresponsible bodies ; and it may be said that 
existing systems of examination held—not for the 
purposes now under consideration—by some of the 
bodies mentioned, by no means afford satisfaction to 
the members of those bodies ; and before extending 
their authority it would be well to get a somewhat 
nearer approach to unanimity within. It may 
be freely admitted, however, that the county sur- 
veyors of Ireland are a superior class to those 
holding somewhat analogous positions— or perhaps 
one ought to say positions that should be analogous 
—in England, where election and testimonials take 
the place of competitive examination. The subject 
is one of considerable public importance, and cer- 
tainly reform is needed, although what direction it 
should take it is difficult to say. We cannot, how- 
ever, do better than close our brief notice of Mr. 
Angell’s address than by quoting one more sentence 
on this point: | 

‘*Tt is not,” he says, ‘‘by legislation or officialism 
that real progress is to be made, but in the educa- 
tion of the people. It is a political axiom that 
legislation should not be in advance of public 
opinion. It has been well said that it requires a 
considerable time to instil new facts and doctrines 
into the public mind, and a still longer period 
before knowledge takes the form of action and 
legislation. Lord John Russell was of opinion 
that no great change could be effected in this 
country under 30 years. It is not much more 
since, as already detailed, the first earnest and 
practical efforts were made in this country for the 
promotion of sanitary work, and seeing how difti- 
cult and up-hill has been the work, it is an obliga- 
tion on all sanitarians to take a part in promoting 
the education of the people in these matters.” 


SANITARY SCIENCE. 

The section devoted to sanitary science was pre- 
sided over by Mr. T. Predgin Teale, F.R.S., who 
gave a Presidential address in opening the proceed- 
ings. Mr. Teale, himself a Leeds man, is well 
known throughout the world of sanitary science, 
as, at once, one of its pioneers, its most earnest 
workers, and ablest exponents. He pointed out that 
it was 26 years since there was in Leeds a general 
public discussion of sanitary science, in its broadest 
sense, when in the section of ‘‘ Health,” presided 
over by Mr. Godwin, the then Editor of the Builder, 
the Social Science Congress had gathered together 





the comparatively small band of sanitary pioneers. 
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These men were urging upon the attention of the 
country, not too ready to listen, the critical import- 
ance of sanitary work, and the dangerous position 
into which we had drifted. Such were Rawlinson, 
Edwin Chadwick, Acland, Fergus, and others. 

It was interesting, the author said, in reading 
the papers and discussions on that occasion, to 
observe how many points then urged, almost 
as if open to doubt, or at any rate as needing 
strong arguments to compel acceptance, now 
‘‘ go without saying ;” how forecasts as to 
the possibility of diminished death-rate under 
improved sanitary conditions have been ful- 
filled ; and how the public conscience has been 
awakened to the necessity of securing improved 
conditions of living, not only in the great towns, 
but also in villages and scattered hamlets. What 
was then almost sanitary chaos, is now, as far as 
legislative plan is concerned, bit by bit being re- 
duced to order ; and the possibility has been estab- 
lished of such order reaching every corner of the 
country. 

The very title of the section marked advance. 
The corresponding title used by the Social Science 
Association was ** Health.” The title used by the 
British Medical Association was ‘‘ Public Health.” 
The younger society adopts the significant title 
‘‘Preventive Medicine,” coupled with ‘‘ Sanitary 
Science.” Medicine is concerning itself more and 
more in tracking out to their source the origins of 
disease with a view to ‘‘prevention,” and is no 
longer content merely to repair the ravages of 
disease which ought to have been prevented. 
‘‘Sanitary Science” works as the hand-maid of 
medicine in devising the methods andthe mechanism 
by which evils can be averted, and health can be 
made more secure. 

In contemplating the immense organisation of 
the preventive medicine service of the kingdom, in 
which may be included not only sanitary autho- 
rities, medical officers of health, and sanitary in- 
spectors, but also nearly every practising medical 
man—it was interesting to look back but 18 years, 
when the first edition of Mr. Teale’s ‘‘ Dangers to 
Health ” was published. The view which he then 
took of the state of medical knowledge as to the 
direct connection between defective house drainage 
and illness might be judged from the dedication ‘‘to 
those of my medical brethren who have studied, in- 
vestigated, and corrected the sanitary arrangements 
of their own houses, in the hope that what is now, 
perhaps, a small minority may before many years 
are over become a large majority of the medical 
men of the United Kingdom.” This was dated 
January 1, 1879. 

In the third edition, published two years later, 
a new dedication pointed to the fact that it 
seemed there was a distinct advance in the state 
of medical knowledge of sanitary work, and of in- 
terest in it. ‘* Dedicated to the medical profession 
whose members, in the matter of health, public 
and private, have deemed it their duty, not only to 
restore, but to conserve—not only to remedy, but 
to prevent—not only to place their labours at the 
service of present suffering, but, pointing out 
through evil report and good report the sources of 
such suffering, to spend their energies in averting 
some of the thousand ills that flesh is heir to.” 
Again, in the preface to this edition the author 
stated that ‘‘many of my friends and professional 
brethren tell me with pride and evident satisfac- 
tion of their sanitary discoveries, feeling that they 
are conferring a welcome favour by telling me of 
some ‘new fault’ for my book.” 

In the same edition (1881) there is the following 
amongst the sanitary maxims, which might be 
taken as marking a great contrast with the state 
of public opinion at the present day : 

No. 3.—‘* As arule the soundness of the sanitary 
arrangements of a house is taken for granted, and 
never questioned until ‘ drain-begotten ’ illness has 
broken out. In other words, we employ illness and 
death as our drain detectives.” 

Much, the author said in conclusion, remains to 
be done. ‘Preventive medicine” is a young 
Science, has, we trust, the vigour and enthusiasm 
of youth, and during the last 30 years has achieved 
much, especially in winning public opinion to its 
side. Let us therefore take heart. 

In this section an instructive discussion took 
place later which dealt with a subject to which we 
have already made reference, namely, teaching the 
elementary principles of health to young people. 
It was started by Dr. Kaye, Medical Officer of 
Health to the West Riding County Council, who 





read a paper on ‘‘ Hygiene in Elementary Schools.” 
The author pointed out how needful it was that 
some steps should be taken to instil during the 
period of early life a knowledge of those principles 
which should be observed in order to maintain 
health and secure a reasonable span of age. It 
had been said that the pressing work of the sanitary 
reformer was not to make laws but to educate. 
Half-a-million people die annually in England and 
Wales, and of these deaths one-third were prevent- 
able. Taking a case in point, consumption arose 
largely from ignorance of the laws which govern 
the development and progress of the disease. 
Measles and whooping cough afford other in- 
stances ; and, later on, Dr. Aston, in reference to 
the former disease, said that it was impossible 
to convince Yorkshire people that it was dangerous 
and infectious. The mortality from measles 
in this country was 23 per thousand of the 
deaths, whilst that from diphtheria was only 10; 
yet people feared diphtheria, and regarded measles 
lightly. Whooping cough, again, claimed more 
victims than scarlet fever, yet the latter was 
dreaded whilst the former was not regarded as 
dangerous. Dr. Kaye said that if people were 
to be taught how to lead healthy lives, and to have 
healthy homes, this knowledge must be given 
during the school period. Some knowledge of 
hygiene should reach every scholar, and should 
not come through the medium of disease, calamity, 
or the enforcement of the law. The subject re- 
quired no profound study, but simply a knowledge 
of ascertained facts relating to the interdependence 
of man and his surroundings. Children were called 
upon to study the lion, the zebra, and the pelican, 
objects they might never see, and to struggle with 
the names of foreign places, mountains, and rivers 
—to acquire knowledge of which they might make 
no use hereafter; and why, therefore, not impart 
teaching that would be a benefit to them hereafter? 
When Catiline intended to subvert the liberties of 
Rome, Dr. Kaye added, he corrupted the minds 
of the youth of the city, and the best way to bring 
about the great health reform all desired was pro- 
perly to instruct the rising generation. 

We think most persons will agree with Dr. Kaye, 
in his condemnation of the system of education 
pursued in this country. Our method of teaching 
comes direct to us from the monastic system, and 
even now education is largely, perhaps chiefly, in 
the hands of the clergy. Now parsons are the 
proper medium through which religious instruc- 
tion should be imparted, but even the most piously 
inclined will acknowledge that for this world’s needs 
something more is required—one cannot design 
steam engines, grow corn, or buy tea by the light of 
the Thirty-Nine Articles, or the admirable precepts 
of the Church Catechism. So far as our experience 
goes, on the other hand, parsons are the very worst 
people for imparting worldly wisdom. That is doubt- 
less as it should be, and to their great glory, for 
their calling is spiritual and not earthly ; but it 
needs a very earthly education to equip young 

eople properly for the purpose of getting their 
iving in the present day. It is to be hoped Dr. 
Kaye’s remarks will bear fruit, and that some 
check will be put upon the acquirement by children 
of useless knowledge. 


(To be continued.) 








NOTES. 

Cast WeLbEepD Joints ror Etectric Car Lines. 

THE use of “cast” joints for street tramway 
lines, in particular where mechanical traction is 
employed, appears to be spreading in America, and 
the methods now adopted in executing the work 
are explained in a communication recently made to 
the Foundrymen’s Association by Mr. J. R. New- 
kirk, of Philadelphia. Amongst the advantages 
claimed for this type of rail joint are great stiffness 
and rigidity, saving in cost and trouble of mainten- 
ance ; and in the case of electric lines a satisfactory 
rail bond is obtained without the use of separate 
copper bonds. The apparatus needed consists, in 
the first place, of a good cupola mounted in 
gimbals on a wagon, which also carries an 
electric fan for providing the necessary blast. 
The cupola is charged exactly as in an ordi- 
nary foundry, and coke is used as fuel. The 
power for the fan is obtained from the ordinary 
trolley main, the return being through the rails. 
Cast-iron moulds are used to surround the joint 
and give it its desired form. These moulds are in 
halves, and are clamped in place. Most of the 





work is done at night, the work being commenced 
by a thorough cleansing and scraping of the rails 
before fixing the moulds in position. To effect 
this cleaning successfully it has been found neces- 
sary to first heat the rail ends, as otherwise the 
damp dirt cannot be satisfactorily scraped away. 
The rails are next brought fairly to line and level, 
and clamped there with the moulds in place. The 
joint is then formed, and as soon as properly set the 
moulds are removed and the process repeated at 
the next joint. As regards the question of expansion 
and contraction, the plan of leaving a free joint every 
400 ft. has in some cases been adopted, whilst in 
others it has been thought better to make the rail 
solid from end to end, and to let it break at a weak 
joint if it exist. When such a break does occur the 
joint usually opens 2 in. or 3 in. ; this is made good 
by putting in a short piece of new rail and re- 
making the necessary joints. The expansion of the 
joint tends, of course, to buckle the lines sideways, 
but this is entirely prevented in the case of tram- 
lines by the street pavement. <A ‘‘cast welded” 
line is most severely tried in its first winter, which 
lays bare all its weak spots, but once these have 
been made good there is generally little further 
trouble. The electrical resistance of these cast 
welded joints is stated to be less than an equal 
length of the rail itself. 


THE CoNTROL OF THE Mississippi. 

In avery interesting contribution to Engineer- 
ing News, Mr. W. Starling, chief engineer of 
the Mississippi levee district, dealt with the last 
great flood on the Mississippi, and discussed in- 
cidentally the general problem of river regularisa- 
tion. The flood in question was remarkable, not 
only for its height, but for the long period through- 
out which the high water level was maintained. 
During 19 days the discharge of the river was esti- 
mated to amount to about 1,174,000 cubic feet per 
second. The measures adopted to control these 
enormous floods consist mainly in the erection 
of levees along the banks of the river. The average 
height is these banks of about 18 ft., though in 
places the top of the bank is as much as 40 ft. above 
the ground level. Some engineers hoped that as 
these levees were extended the depth of the river 
would be lowered by scour, and thus lead to a 
diminution in the highest flood levels. This antici- 
pation has not been realised, and, as a matter of 
fact, the extension of the levees has tended 
rather to increase the maximum flood level, owing to 
the consequent reduction in the cross-section of 
the stream. On the other hand, there is no 
evidence at all of the raising of the river bed, an 
effect which has been referred to as occurring else- 
where when this particular method of controlling 
floods has been adopted. The available evidence 
shows that, if anything, the bed of the stream has 
been lowered since the extension of the banks. 
This result is, of course, only to be expected, 
since by preventing the flood waters spreading 
the velocity of the stream is increased, thus 
at once preventing the deposit of the silt carried 
in suspension, and at the same time effecting 
a certain scour on the sides and {bottom of 
the channel. On the Mississippi this scour is 
exerted mainly on the banks, but apparently 
the bed is also deepened, with the result that 
the dry weather water level has been slightly 
lowered. Many suggestions have been made at 
various times as to the adoption of other methods 
of regulating the Mississippi. Thus artificial 
outlets have been proposed in the shape of 
lateral weirs along the course of the stream, 
or of deep artificial channels at the ‘mouth. 
The former are inapplicable, as there is nowhere 
for the surplus waters to go without causing great 
damage, and it would be quite impossible, owing to 
the expense, to store them in reservoirs. Deep 
outlet channels at the mouth would have, it has 
been shown, absolutely no effect on the upper 
river, and would seriously injure the present navig- 
able channels. It has also been suggested that the 
discharge of the river should be increased by 
shortening it by cutting through the necks of bends. 
Apart from the damage likely to be caused to exist- 
ing towns and plantations by such a course of 
action, there is no reason for believing that the 
shortening would be permanent. The present 
slope of the Mississippi is probably as great as the 
material of which its banks are composed will 
stand, and should this grade be increased by 
shortening the course of the stream, the banks 
would be eroded away, forming fresh curves. This 
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action is known to take place, as during the last 
72 years ‘‘ cut-offs” have occurred shortening the 
river in the aggregate by at least 160 miles ; but in 
the meantime new bends have been formed, re- 
storing the stream to its original length. 


THE DEVELOPMENT OF VLADIVOSTOCK. 

Hitherto the port of Vladivostock has been, to a 
very large extent, a terra incognita, for the Rus- 
sians have done all in their power to discourage 
settlers of other nationalities, and even visitors who 
might be prompted by curiosity or a desire to ex- 
tend their business. Probably there was some 
excuse for this, as it was more of a military station 
and naval port than a centre for trade and com- 
merce. The prospect of the completion of the 
Trans-Siberian Railway has changed all this, and 
it has now become a thriving town of about 15,000 
inhabitants, exclusive of the peripatetic Chinese 
and Koreans. The community is still, however, 
as of course was to be expected, almost entirely 
Russian, and probably seven out of every eight 
men in business are Russians. The Germans come 
next in numbers and in commercial importance ; 
and in order toadvance their interests, not a few of 
them have become Russian subjects. A few French- 
men are to be found, and about a dozen Americans 
are engaged in what seems a thriving business. 
Britain is almost entirely unrepresented, a fact 
which has probably arisen from the fact that the 
Russians have hitherto viewed everything British 
with great suspicion. There are about 6000 China- 
men and 1000 Koreans in the town, who are strictly 
the ‘‘hewers of wood and the drawers of water,” and 
they are reported as being stout, able-bodied fellows 
and generally pretty good workers. A correspondent 
of the Japan Weekly Mail, writing from Vladivo- 
stock, says that the general condition of business 
can be judged from the fact that there is not an un- 
occupied stone building or dwelling house in the 
town. New buildings, mostly of brick, are in course 
of construction, and the city on the whole has a 
most substantial appearance. He believes that 
there is no doubt but that there will be a veritable 
boom on the completion of the Trans-Siberian 
Railway. At the time at which he wrote the chief 
engineer of the Manchurian-Siberian Railway, 
accompanied by a number of assistants, had arrived 
in the town, and after meeting representatives of 
Manchurian interests, they were to proceed to 
Manchuria and at once begin the final section of 
the route, and the work will be prosecuted with the 
utmost vigour. It was expected that the final 
survey would be completed in about 8 or 10 weeks, 
and it was understood that this part of the work 
would be carried on much more rapidly than was 
the case in the earlier part of the system. The 
saving in distance in running the route through 
Manchuria, instead of following the original route, 
will be about 1000 versts — something like 600 
miles. The Government have purchased in Co- 
penhagen a large ice-breaking boat, which it is 
expected will be able to keep the harbour open 
through the entire winter, and business men are 
making their arrangements accordingly. Hitherto 
their operations have, for the most part, been con- 
fined to the summer months. The several steam- 
boat companies report a greatly increased business as 
onnaanel with last year, and that enterprising 
Japanese Company, the Nippon Yusen Kaisha, has 
been particularly fortunate in enjoying an increase 
of business. The company’s service, both passenger 
and freight, is reported as being entirely satisfac- 
tory. We do not expect that British merchants 
will ever be able to obtain a predominent influence 
in Vladivostock; but in view of the very large area 
for which it will be the port for the supply of goods, 
it will be well if they direct their attention to the 
matter, so that they may be able to obtain a fair 
share of the business which i3 carried on. 








VALPARAISO.—Measures are being taken for building 
a port at Valparaiso. The outlay contemplated is 
2,600, 0002. 





SrLpy.—Negotiations have been completed between 
Lord Londesborough and Messrs. Cochrane and Cooper, 
shipbuilders, of Beverley and Hull, by which the firm has 
acquired 48 acres of om | with a half-mile frontage to the 
Ouse at Selby. Messrs. Cochrane and Cooper propose to 
commence shipbuilding at Selby and also to erect engi- 
neering and boiler works so that vessels can be completed 
there. Lord Londesborough has granted a wayleave for 
99 years for the construction and working of a short rail- 
Eay to connect the new works and yard with the North- 
wastern Railway Company’s main line near Selby station. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 23, 1897. 

THE next improvement in the iron trade will come, 
when it does come, from the Mississippi Valley, the 
region of agricultural prosperity and resulting manu- 
facturing activity. Western rail mills have within 
two weeks secured a large amount of business in steel 
rails made up largely of moderate orders, to be gene- 
rally used in the extension of roads or repairs. There 
is agreat deal of projected mileage made up of feeders 
and short connecting lines. The railroads are having 
more traffic. Total bank clearings are one-half 
larger than a year ago, and one-fourth larger than 
in 1892. Our financiers anticipate a large accumu- 
lation of gold at New York from European sources 
in the near future. In the iron and steel industry 
the heavy demand for Bessemer and_ billets has 
caused an advance, real or nominal. It is impos- 
sible to say what proportion of raw material re- 
quirements for the next four months have been 
covered. That knowledge would admit of a pretty 
accurate forecast of the markets. It is known that 
heavy purchases of pig billets, plates, shapes, rods, 
bars, and pipe have been made, but anything like 
accurate details are impossible. There is a general 
increase in activity in machine shops and factories. 
The bituminous coal strike is virtually adjusted, but in 
one locality of the anthracite region a few thousand 
men are idle. This fact does not affect production a 
ton. Prizes in a general way show less upward ten- 
dency than last week. Were any considerable demand 
for present delivery to be presented, it is probable 
prices for such deliveries would harden. The policy 
of iron and steel consumers seems to be to buy just 
enough to tide along, and no more. This course is 
dictated by several considerations. 








THE ENGINEERING DISPUTE. 
To THE Eprtor OF ENGINEERING. 

Sir,—I think I have read everything that has appeared 
in ENGINEERING about the dispute, but nothing has struck 
me more than the letter from ‘‘ A Glasgow Workman.” 
He puts the case in a nutshell, and I fancy I can guess 
the school he has been brought upin, which, if not exactly 
in the middle of Glasgow, is not a hundred milesaway; and 
I would further venture to — that if I were —_ 
half-a-dozen guesses I would place his name among them. 
That, however, does not matter. It is the opinions and 
not the man who utters them we have to do with, and the 
letter is particularly valuable because it states in very 
plain language the views of a large bulk of artisans who 
call themselves engineers. There is one thing in which I 
agree with ‘‘A Glasgow Workman :” owners of works are 
a good deal too fond of leaving all questions relating to 
workmen to the foremen, or “‘ gaffers,” as they are called. 
The consequence is that when a question arises they do not 
know how to deal with it. That is very apparent in the 
present trouble. If masters had taken a little pains to be 
on more‘friendly footing with the men, the so-called labour 
leaders would never have got the foothold they have. I 
have been in America, and what _‘‘A Glasgow Work- 
man’s” cousin says is quite true. It is a common thing 
to pay a certain rate for so many pieces per hour or per 
day, and an extra rate per piece for all exceeding that rate. 
Say, for instance, 2s. 6d. a dozen if two dozen a day; 
2s. 9d. if two dozen and a half ; 3s. if three dozen, and so 
on. Now that hascome about because the masters have 
known the men. A foreman don’t do that kind of thing. 
I will repeat a little fable—not found in Atsop—to illus- 
trate this on a bigger scale. = Oo : 

Once upon a time a certain lawyer, living in a city 
situated on the banks of the Tyne, became an engineer. 
By his probity, virtue, and a strict attention to business 
he soon got so much work to do that he could not attend 
to it all himself, and he therefore looked round for an able 
and conscientious man to assist him. This he found. The 
business still grew and grew, and the engineer (who was 
once a lawyer) a nth ck, at ca to help in the manage- 
ment, then another, and another, and another, until the 
whole busines was divided into more than six depart- 
ments, with a head toeach. This wise engineer arranged 
that his heads of departments should be paid according 
to the success of their labours; and when he found they 
were all making many thousands of pounds each year he 
did not repine and say, ‘‘I could get another to manage 
this department at one-fifth or one-tenth of that which I 
now pay;” but he rejoiced rather that his managers should 
make fortunes, saying, ‘‘ For each fortune that my 
managers do make they make one for me also, so that 
have six fortunes in all.” And all people honoured that 
wise engineer, and rejoiced that in his old age he should 
be made a lord, and that the most “‘ noble” of his managers 
should become a ‘‘Sir.” 

The moral of this fable is: Put those you employ on 

iece-work, and let them make as much as they can. 
Now, ‘‘ A Glasgow Workman” does not like piece- 
work. He would not mind a little extra labour now 
and then to pay for a holiday 3 on, or when 
‘** there’s a wollen in your family ;” but, asa rule, 
he likes to take things easily, I suppose to take them 
easily for eight hours a day. That won’t do in this 
country if we are to keep our trade. But not only does 
he want to take things easily, but he wants to keep 
others out. ‘‘If you don’t take the job some other bloke 
will,” and the fact that ‘‘some other bloke” will take the 
job at a less price shows that the ‘‘other bloke” is better 
fitted for it. I expect ‘‘A Glasgow Workman” would 








think it precious hard lines if he was obliged to go into 


one shop and pay 6d. for a loaf when he could get one 
exactly like it for 4d. next door. He goes on to talk 
about the threat of work leaving the country having done 
duty before, and then he says when it does go most of us 
can go with it. ‘‘ America is as comfortable as anywhere 
else.” I can assure ‘“‘A Glasgow Workman” that he is 
very much misinformed. America would bean extremely 
uncomfortable place for him until he had overcome his 
preference for eight hours’ easy jog-trot labour, and his 
avowed aversion to “‘ work and sweat like a horse.” He 
would be turned out of first one shop and then another, 
and would receive the very unpleasant title of ‘‘a skulk- 
ing Britisher.” If his aversion to ‘‘ work and sweat” were 
so rooted as not to be overcome, he would become one of 
the tramps, loafers, or dead-beats with which the country 
abounds. It is an eye-opener to many an Englishman 
who thinks himself a smart mechanic when he first finds 
himself in an American engineering works, especially if 
he has been in Union shops at home. An amount of 
work he has been accustomed to look on as “good 
enough” is absolutely laughed at. If, in his former 
employment, he had a to do one-third of that 
which he finds those around him doing in his new country, 
he would soon have got himself disliked. 

“Don’t you think there’s a danger of your injuring 
your health ?” says the Society leader to the newly-taken- 
on and enthusiastic mechanic from the country, who is 
elated at his advanced wage. 

*‘Oh, no,” says the innocent one, ‘‘I’m used to hard 
work. It won’t make me ill.” 

‘*But you might have something heavy fall on your 
head, or lose your tools, or.have a hard thing run against 
you if you get so excited.” 

The new-comer soon finds that this is very true, and 
if he wants to have any peace he must fall in Jine with the 
Society traditions, not doing more than the rest do, or 
putting on airs of superior virtue. As a rule, the lesson 
is soon learnt. 

Now in America there are no popular Society cham- 
pions with a taste for practical jokes, or a gift of sar- 
castic s h, and, if extreme measures are necessary, 
good thick soles to their boots. In fact, unless “you 
work and sweat like a horse,” you are fired out, and no 
Union secretary will write to the firm demanding the 
reason of your dismissal, with covert threats ‘‘to with- 
draw our men.” If he did the firm would put his letter 
in the pomeeener basket forthwith. 

All the trade lost, however, won’t go to America. A 
good deal will go to France, more to Germany, and some 
to other countries How would our ‘Glasgow Work- 
man” like to find himself in a country where he could 
not understand a word he heard? And supposing he 
could speak, say, German like a native, how would he 
like to work 10h hours or even more a day, and live on 
sauer-kraut and their beer? Or, perhaps, he would 
follow the work to Belgium, and, having mastered the in- 
tricacies of the language, work for 12 hours a day, with a 
half-holiday on Sundays? In France he would be un- 
likely to get a job at all, for they don’t like Englishmen 
much better than Germans there, and they let their feel- 
ings influence their actions. 

No, there is no place so good as England, Ireland, Scot- 
land, or Wales for ease and happiness, if the mechanic 
would only seize his opportunities. In the United States 
he might get 50 per cent. more pay when he had learnt to 
work 100 per cent. harder. If Bit despotic, short-sighted 
Union, which he has been fool enough to join, would let 
him, he might make as much money here as they do in 
America, by working less time, or more money working 
the same time, for we are infinitely better situated than 
the United States for engineering production ; and, 
moreover, the money would go ever so much further in 

urchasing necessaries and luxuries. But so long as the 

ampering trades unions remain in the ascendent, with 
their idiotic restrictions on output, the British mechanic 
must be content with his present pay and an ever-de- 
creasing amount of work. 

It stands to reason if you tie a man’s legs together he 


can’t win a race. ; 
Yours obediently, 
DRAUGHTSMAN, 





To THE Eprtor oF ENGINEERING. 

Sir,—The charge is made against us that this eight- 
hours question is only part of a general scheme for getting 
control of the engineering works of the country into our 
own hands. Of course it is, and_rightly so. bour is 
the sole source of all wealth, and the means of production 
should accordingly be in the hands of the toilers and the 
ane, and taken away from the present robber barons 
of industry. All this talk about driving work abroad is 
‘tommy rot.” It will be full time to consider it when 
the vast sums now absorbed by these parasites on the 
national life are turned into a more profitable channel. 
The strict justice of the matter demands that the whole 
means of production should be immediately nationalised 
and exploited for the benefit of the nd masses of the 
nation. Were the so-called upper and middle classes ex- 
terminated to-morrow, nobody, save the flunkeys, would 
one penny the worse; but a similar extinction of the 
workmen would leave the former absolutely helpless. The 
latter alone can be considered as forming any part of the 
nation, the former being mere parasitic excrescences on 
it. They talk of their charitable contributions, as if they 
could cheat Heaven by handing back to their victims @ 
miserable percentage on their stolen gains. “‘ Km- 
loyer’s” letter in your issue is a good example of this. 
With crocodile tears he refers to the _ it gives him to 
dismiss a workman. We may have been fooled thus in 
the past, but at present our cry is not for charity but for 
justice. The present attempt of these thieves to smash 
the trade unions will only make matters worse for them 





in the long run. We were quite prepared to p 
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step by step, and make the change to new and better 
conditions as free from hardship as 4 ; but having 
been challenged, the fault will not with us if we are 
compelled to p on more stringent lines. Time is 
on our side, and our progress will prove as irresistible as 
that of the tide. 
I am, yours faithfully, 
Soctat Democrat. 





To THE Eprror or ENGINEERING. 

Srr,—Would it not be possible for master and man to 
meet together, and by so doing get over the difficulty by 
working two shifts of eight hours each? This would do 
away with a lot of overtime, and by so doing reduce the 
cost of workmanship, and would give work to a lot of 
idle men, who through no fault of their own, have nothing 
todo. The men should look at the matter from a busi- 
ness point of view. Foreign competition has become so 
very keen in our iron and steel trades, and when we take 
into consideration 10, 12, and 14 hours per day’s work, 
which is done by the Americans and Germans, it 
behoves the men to think much more than they do, 
what is the effect of this strike upon us as a nation. 
So long as Capital and Labour work hand in hand 
together we progress; but the moment Capital becomes 
a servant to Labour, the natural order of thin 
is reversed, and the results are discontent, strikes, lock- 
outs, and misery. Touching upon the question of 
machine-tools, it is a well-known fact that a very large 
firm which has works in England as well as in America, 
and which manufactures steam pumps, pays quite 
40 per cent. in wages in the American factory above 
what it pays in — and, and yet is able to make a pump 
much fe ee in America than in England. This looks 
very strange upon the face of it, but the explanation is 
very simple, when one machine-man attends to three, if 
not four, machines in the American works, whereas one 
of the effects of this unfortunate dispute is to tie down 
the manufacturer to one man to each machine. 

Yours, &e., 


Caerleon-road, Newport, September 29, 1897. 





To THE EpiTor oF ENGINEERING. 

Str,—Your correspondent ‘‘ Artizan” makes a state- 
ment and asks a question. He refers to the calculation 
which I made, showing that if 48 hours is a full week’s 
work, then the working hours of a mechanic’s life will be 
only 174 per cent. of the hours of his existence. 

This calculation being incontrovertible, ‘‘ Artizan” 
says, referring to myself, ‘‘He evidently considers this a 
most absurd proportion.” 

“‘ Artizan ” is hardly justified in making this statement 
from any words of mine. I neither expressed nor in- 
sinuated any opinion on the question whatever. I did 
not consider my own opinions would be of any value to 
other people. thought a simple calculation might be 
of use to those workmen who are now doing desperate 
battle on this question. 

“ Artizan” asks me to speak as to the working hours 
of other people, especially professors. 

With regard to labourers and craftsmen generally, I 
believe that the hours of work in this country vary from 
48 to about 84 hours per week for a full week’s work, 
though for anything I know there may be trades where 
the hours of work are shorter than 48. 

With regard to professors, it is difficult to say when the 
work of the brain, which you cannot see and cannot regu- 
late, begins and ends. 

Aman might sit in a professorial chair all day long 
doing nothing. Another professor might, when lying in 

, or when taking a walk, do work ot tnnbediali e value 
to the human race. 

Tam, however, personally acquainted with some pro- 
fessors who work all the hours that they can, averaging, 
say, 72 hours per week of undeniably hard work all the 
year round, fm look upon the college holidays as oppor- 
tunities for undertaking and completing work of great im- 
portance, 

There are other professors who work but a few hours a 
day, and comparatively few days in the year. I do not 
think that the longer or the shorter period of work of pro- 
fessors, and other men of science, are a model to be copied 
by the engineering fitter. The brain work of one man 
cannot be supervised or regulated by another. 

I am, Sir, yours obediently, 


ARNOLD LuPTON. 
September 25, 1897. 





To THE Epitor OF ENGINEERING. : 

Sir,—I should like to say a few words on certain 
matters in connection with the present dispute. 

_A great deal has been written about intimidation from 
pickets, but I think your readers will agree with me that. 
taking into consideration the large number of men locked 
out or on strike, cases are few and far between. 

Perhaps the majority of your readers are unaware of 
the fact that the employers are guilty of intimidation 
worse than that charged against the pickets, as the 
following case will show: An acquaintance of mine was 
in the employ of ‘one of the federated masters as a driller, 
receiving 24s. per week as wages. After the strike had 

n in progress a month or so, this man, who had in a 
former situation done some rough turning, was put to 
work a heavy centre lathe. After a fortnight he asked 
either to be paid a higher wage or be allowed to go back 
on his old job, but as both uests were refused the man 
left his situation. He applied elsewhere for a berth, and 
when the firm who proposed employing him wrote to his 
late employers for a character, they received a reply 


stating ength of service, occupation, &c., and finishing 
up by saying that if they gave the applicant employment 
they would p 


acting against the wishes of the Employers’ 








Federation. 
ployed. 

I maintain such conduct is simply scandalous, and I con- 
tend that the employer who sntaniie prevents a man from 
getting employment is more deserving of prosecution than 
a picket who tries to prevent a man from following his 
employment. 

ith regard to the Benevolent Society of Engineers, as 
sage by Mr. R, W. Allen, in a letter you published 
ast week, I think it is a splendid idea. Whata good 
thing it would be for the masters! If only the employers 
could induce a majority of the workers to give up their 
trade unions and join the Benevolent Society, how com- 
pletely the said workers would be at their mercy ! What 
a golden gene to lower the present rate of wages, 
or get back to the 60-hours’ week some employers are 
still mourning the loss of! Where is the Sansetans 
Society member who would dare to refuse to run three or 
four machines if asked to do so? By doing so he would 
get orca and be disentitled to his out-of-work 

nefit. 

Mr. Allen said it was his belief that the employer had 
a warm place in his heart for his men. My experience as 
a worker teaches me otherwise. 

A few years ago, while serving my time, I was unfortu- 
nate enough, while at work, to meet with an accident, 
which rendered me unable to follow my employment 
for six weeks. I may say this accident was one 
of those that will occasionally happen, and_ there 
was no negligence alleged on either side. My em- 
ployer had me in his office to hear particulars, &c., 
so I asked him if he’d assist me by allowing me my 
wages—8s. per week—while J was unable to work, my 
mother being a widow in needy circumstances. Out of 
the ‘‘ warm place in his heart” he said he was very sorry 
for me but could not help me. That from a man 
successful in business. That is my own experience ; but 
doubtless many men could relate similar cases, all tending 
to prove there are a good many employers who care little 
or nothing for their employés’ welfare. 

Mr. Allen’s scheme might suit the Free Labour party, 
but would be playing into the master’s hands too much 
for the liking of 


As a consequence the man is still unem- 


Yours truly, 
A Society Man, 
London, September 28, 1897. 





To THE Epitor or ENGINEERING. 

S1r,—If Professor Lupton is not blessed with a sense 
of humour he will most probably take umbrage at the 
tone of ‘‘ Artizan’s” letter in your last week’s issue. 

But the latter’s epistle can be dismissed in a few words. 
The professional classes work shorter hours and are better 
paid, because they have, in the nature of things, to 
through a long noviciate before they can earn anything 
like an income at all. On the other hand, the working 
classes commence to earn a regular wage from the time 
they reach manhood’s estate, many of them before they 
emerge from their teens. Nor must it be forgotten that 
during the many years the men of intellect have to strive 
to make positions for themselves, amid much _bodil 
suffering ; or, if they are so happily circumstanced, with 
a providential reliance upon the parental cheque-book, 
they work much harder, longer hours, and often to no 
avail, than their artizan neighbours, whose active pur- 
suit of a trade gives them an early competence. ore- 
over, although the actual teaching hours of a ‘‘college pro- 
fessor” may be few, the time devoted daily to private study 
in preparation for his classes, not to speak of lectures, does 
not make his existence all ‘‘beer and skittles.” 

T am, Sir, faithfully yours, 
Lrorotp WAGNER. 
26, Upton Park-road, Forest Gate, E., 
September 27, 1897. 





To THE EpiTor oF ENGINEERING. 

S1r,—My husband is out on strike for the eight hours, 
and we have got to live on strike pay, and on what we 
can get at the pawnshop. It was a long time before I 
could see the sense of it, as there is no extra money in it, 
but the other day he came home from a meeting and ex- 
plained it, and now I’m all for holding out to the last. 
Said he: 

‘* Capital and Labour are partners, just like you and 
me, and Labour means to take it easier; it has slaved 
long enough.” 

‘* How are we partners,” said I? 

‘* Why, isn’t marriage a partnership,” he asked ? 

oo which of us is Labour and which is Capital?” I 
said ? 

‘*Oh, well! all kinds of partnerships are not alike, 
you know,” he replied ; and before I could get any more 
out of him two of his mates called for him. But I see 
clear enough that the wife is Labour. She has to work 
all the hours God sends, without counting them, and to 
take what’s left after Capital has had its fling. I’m all 
for Labour and dead against Capital now. 

ours truly, 
SrriKER’s WIFE. 





To THE Eprror oF ENGINEERING. : 

Sir,—In your last issue ‘‘ Artizan” takes exception to 
Professor Lupton’s calculations, and evidently considers 
himself the harder worker of the two. 

I have not the pleasure of knowing the Professor, but 
from what I know of others who have worked their bate 
to such positions I would stake a good deal on the trut 
of the assumption that he has spent a larger proportion 
of his life in work than have the bulk of the Pec, of 
the Amalgamated Society of Engineers. For one man 
who has brains to use, and works hard enough in culti- 
vating them to fit him for a professor’s chair, a 1000 
only work hard enough to enable them to rank as fitters, 





and the ion of means has little to do with it, as 
history shows. It is the old story: A man whospendsan 
hour watching a lathe or planing machine considers he 
has worked, and that the man who uses his brains for the 
same length of time has not. Protestations to the con- 
trary notwithstanding, the aim of the Amalgamated 
Society of Engineers is to reduce the amount of work 
that any member does to a minimum, and to prevent any 
outside individuals from getting jobs that can by hook or 
crook be monopolised by their members. 
Yours truly, 
Rosert J. Napier. 
Glasgow, September 27, 1897. 





To THE Eprtor oF ENGINEERING. 
Srr,—Your columns last week contained two letters 
proposing the formation of a benevolent fund which is to 
render the workmen independent of a union. This is, 
however, not the time to start such an undertaking, as it 
has the appearance of a bribe, but after the present dis- 
pute is settled the matter will have to be taken in hand 
if the work of the Federation is not to be partly 
thrown away. There are plenty of sick-benefit clubs 
in existence which working men can join, but, so far 
as I know, no out-of-work benefit clubs. It is this 
form of benefit that is most needed, because a man 
is more liable to be out of work than sick for an ex- 
tended period. The difficulty will be to guard inst 
imposture. The unions do it fairly well, for their officials 
live among the men, and when they are away their wives 
can keep a sharp eye on the neighbourhood. Yet even 
they are sometimes deceived. I have known aman with- 
drawn from a shop and put on the fund because he did 
not get the standard wage, and at the same time put in 
72 hours a week at a small jobbing shop where there 
were no union hands. The matter is full of difficulty, 
but it will have to be thought out if the Federation is to 
maintain itself against the Union. The Union assures a 
man a few shillings a week to keep his home together 
during hard times, and this alone is sufficient to render 
it popular with a certain class of men. The ambitious 
clever workmen who are never out of work carry the load 
of dead-heads in order that they may make use of them 
when they require them. It looks as if the Federation 
would have to accept this burden in the future, and it will 
need great care to prevent it growing too heavy. 
Yours truly, 
Derby, September 29, 1897. T.M 





To THE Epitor or ENGINEERING. 

Sir,—A man need not be the enemy of the working 
man because he takes lunch or dinner in the middle of 
the day, even if he does smoke after it; nor need he 
— pleasure when he travels continuously six days 
and nights, say to Russia or Germany and back again, 
on the hunt for an order for a little steamer at a price 
which yields barely a 3 per cent. profit. I mention 
these opinions with great trepidation, in view of the 
fact that ‘‘A Glasgow Workman” reads your paper 
at the library, and that ‘“‘ Erector” has his eye upon our 
every movement. There is so much that is garrulous 
about both the letters by these correspondents in your 
last week’s issue, that I would have passed them over ; 
but silence is “ dangerous. Compassion is mistaken 
for compliance. It is a mere play with words to talk of 
piece-work rates being whittled down by an officious fore- 
man ; the omnipotence of trade unionism more than main- 
tains the balance, and at the present time the charac- 
teristic of labour is its independence rather than its 
industry. 

As to the complaints about going to work in the morning 
withouta satisfying and invigorating meal, so picturesquely 
painted by ‘‘A Glasgow Workman” with a big brush, there 
is still lacking the assurance that even if the men sta 
an hour or so later the want would be met. As it is, few 
workmen and fewer children get the wholesome food 
their fathers took. I have not the gift of the gab possessed 
by your correspondent, or I might picture the children 
with the ‘‘ piece and jelly” in their hand, and the slat- 
tern housewife, arms akimbo, shouting scandal across the 
street, instead of cooking the porridge or other humble 
yet invigorating fare. . 

Again, both your correspondents ‘‘Erector” and ‘‘A 
Glasgow Workman” seem to deny the right of a man to 
the fruits of his skill, foresight, and energy, if he has the 
misfortune to be also an employer. Few shipbuilders 
even have inherited the gifts: they have worked for 
them, and still work day and night, although it may not 
be amid the distractions in the works offices. But, after 
all, the whole question would be settled if the workmens’ 
unions or co-operative societies would start a marine en- 
among « or shipbuilding work on their ideal lines. 

any shipbuilders would willingly let their works to 
them, and be glad, too, of the surety of even a small 
sum as rent. There is no law nor reason against the 
A.S.E. being shipbuilders’ — except it be that 
the abbreviation might become ASS. 

Yours, &c., 
A GLascow EMPLOYER. 

Glasgow, Septemper 28, 1897. 





THE ACCIDENT TO THE DRURY LANE 
STA 





To THE Eprtor or ENGINEERING. 

Sir,—At the suggestion of Mr. Arthur Collins, the 
managing director of Drury Lane Theatre, I venture 
to encroach on your valuable space in order to emphatic- 
ally refute the various exaggerated reports still current 
in regard to the extent of the damage done to the hydraulic 
machinery on the occasion of the recent accident in con- 
nection with the production of ‘‘ White Heather.” No 
such calamity as the bursting of pipes or flooding of the 
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stage ‘‘cellar” occurred, and that the various apparatus 
employed in the realistic diving scene had to be seriously 
brought into requisition can only be treated as an excel- 
lent joke. I would also take the opportunity of contra- 
dicting the various expressions of opinion which have 
been freely circulated as to the inadvisability and care, 
of adopting hydraulics for the working of stage mecha- 
nism. The more modern forms of stage appliances are 
distinctly safer than those of the stage of old, not only 
in their general working, but also as regards risk from 
fire. 

Having been entrusted with the investigation of the 
accident which prevented the performance on Saturday 
week, I may, perhaps, be permitted to say to those pro- 
fessionally interested in modern methods and appliances 
that the hydraulic machinery at Drury Lane Theatre 
comprises two large lifts or “‘ bridges,” each measuring 
40 ft. by 7 ft. 6in. super, and worked by two pairs of 
rams in such a manner that they can either be raised 
horizontally or on the slope. The accident in question 
took the = co of a collapse of these lifts when in a 
sloping position, with the result that certain parts 
of the mechanism were strained or broken. here 
is not the slightest reason, however, to assume that the 
construction was defective ; and after careful research I 
unfortunately found it necessary to say in my report to 
the directors on the occurrence, that there was evidence 
which seemed to indicate that the accident had been 
brought about either by wilful negligence, or malicious 
damage. 

The appliances were introduced by the late Sir Augustus 
Harris, and were brought over from Vienna, little or 
nothing having been done in this direction of stage equip- 
ment by English engineers. The collapse, however, in no 
way lessens the discernment of the late manager as to the 
introduction of modern appliances from the Continent ; 
in fact, the effect produced in the ‘‘ Lock scene” in 
‘* White Heather,” makes many wonder why improved 
methods and appliances have not long ago been more 
peewy used on the English stage. Now that a start 
1as been made in the right direction it is to be hoped, 
however, that sufficient interest will be shown in stage con- 
struction to prevent the necessity of sending abroad for 
machinery of this description. 

As to the repairs, which are being executed under my 
supervision, Iam glad to say that, thanks to the inde- 
fatigable efforts of Messrs. A. Smith and Stevens, the 
hydraulic engineers, the first of the two ‘‘ bridges” is 
already in working order, and the second will soon be 
ready, so that what has had to be temporarily done by 
manual labour can again be worked by water power. 
That the play could be presented with provisional aids as 
early as Ha Monday hilowie the accident is mainly due 
to Mr. Taylor, the stage machinist, and his staff of car- 
penters; and in times of continual labour trouble, it 
affords me particular pleasure to notice the brilliant 
manner in which the carpenters on the one hand, and the 





mechanics of Messrs. Smith and Stevens (under Mr. 
Skeyes) on the other, have vied to do their respective 


work thoroughly and quickly, regardless of the fatigue | 


and inconvenience of successive days of very long hours. 
1 am, Sir, yours very truly, 
Epwiy O. Sacus. 
11, Waterloo-place, Pall Mall, 8. W., 
September 28, 1897. 


INFORMATION WANTED. 
To THE Eprror or ENGINEERING. 

Sir,—I shall be glad if some of your readers will assist 
mein regard to the following matters: 

What is the best way of boiling corrosive liquids by 
mee keeping the steam, of course, apart from the 
iquid 7 

have hitherto used a large galvanised tank with a coil 
of steam pipes, but the material eats away the worm of 
the pipes, and leakage soon results. What about a false 
on ora strong galvanised steam tank inside the large 
tank? 

I want a method of thoroughly mixing various plastic 
materials in quantities of 10 ewt. to 4 or 5 tons at a time. 
Where can I obtain suitable machinery ? 

What is the best disintegrating machinery for the 

rinding of hard-baked clay into a powder? I want it to 
e efficient as well as eccnomical. 





Yours truly, 
Tuor. 


TANK LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Sir,—If Mr. Charles Clinton (page 392) will turn to 
the reports of the inspecting officers of the Board of Trade, 
he will find that tank engines are unsafe at express speeds 
because “‘they are unsteady” at such speeds, in con- 
sequence of the absence of th-» tender. 

Most certainly an engine is not unsteady nor unsafe 
because the boiler is high; my experience during the 
past 30 years has been that the higher the boiler the 
more steadily the engine will run. 

It is satisfactory to notice that Mr. Clinton does not 
desire to have tank engines employed at more than 50 
miles an hour ; that is a my opinion. 

I would suggest to Mr. Macdonald that three classes 
of engines for passenger traffic are required : 

1. The large ‘“‘single” engine for express trains over 
level sections of railway. 

2. The 6 ft. 6 in. four-wheels coupled for heavy 
gradients. 

3. Tank engines for local work. 

It is not surprising that Mr. Macdonald refers to the 
easy riding of American trains, especially upon the At- 
lantic City section. For easy and quiet running at high | 








speeds, there can be no question, in my opinion, that the 
American system of permanent way, without chairs, is far 
superior to the English lines. Our permanent way is 
strong, in fact, it is too strong, it is rigid ; hence we have 
the “‘ noise,” and the ‘‘ bump” at every rail joint, which 
renders railway travelling in England so very tiring com- 
pared with the ease of an American train. 
Yours truly. 
CLEMENT E, STRETTON. 
Leicester, September 27. 





To THE Epiror or ENGINEERING. 

Sir,—So, except as regards saddle tanks, which I 
willingly abandon, Mr. MacDonald appears to agree with 
me in every detail? He considers there should be, as a 
rule, but two classes of locomotives on our big lines— 

werful tank engines, with wheels not exceeding 6 ft., 
or ordinary trains, and express engines for fast travelling. 

I don’t, however, agree, unless we are to take a back 
seat in the matter of speed, that the wheels of an express 
engine should be limited to 6 ft. Asregards engines with 
two pairs of coupled driving wheels, I should say the 
engine should weigh 40 tons empty, at least,, with 6-ft. 
wheels, rising to 50 tons empty for 7-ft. wheels. 

The ‘‘ Greater Britain” is very large, but not too much 
so for 7-ft. wheels. 

What about engines with single wheels? I suppose 
they must gradually die out. 


Penge, September 29, 1897. 


Yours truly, 
CHARLES CLINTON. 





MEAN PRESSURE INDICATORS. 
To THE EDITOR OF ENGINEERING. ; 

Str,—I read with interest in your issue of the 10th inst. 
an account of a mean-pressure indicator for high speeds. 
The instrument seems calculated to do good service on 
engines working with a low rate of expansion, or having 
a rectilinear aa approximately uniform motion like that, 
for instance, of a direct-acting pumping engine. Owing, 
however, to the fact that the pressure recorded by the 
instrument is the mean of the sum divided by time 
units, without regard to the considerable difference in the 
speed of the piston during the stroke, it seems open to 
appreciable error when used in connection with a crank 
and flywheel engine having an early cut-off. 


Fig.1. 
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To illustrate this I have taken the diagram of a Corliss 
engine exhausting into the atmosphere and cutting off 
at 20 per cent. of the stroke. The sor line shown is 
taken from the other side of the piston. This diagram 
shows a mean pressure of 34.8 Ib. On laying out the 
pressure ordinates divided according to the time units, the 
diagram is distorted as shown in Fig. 2._ The mean pres- 
sure of this latter is 37.5 lb., i.¢., a difference of 8 per 
cent. It is therefore apparent that if the instrument you 
describe were placed on the engine in question, the pres- 
sure shown would not be available for purposes of cal- 
culating horse-power. 

I am, Sir, yours very truly, 
Orro H. MvELLER. 

Budapest, September 18, 1897. 








UNITED STATES PATENTS. 
To THE Eprror or ENGINEERING. 

Sir,—The law relating to the grant of patents at 
present in force for the United States has been in exist- 
ence for some 25 years. This law was very favourable to 
inventors, permitting them to obtain patents at any time 
during the life of their home or foreign patents, provided 
the invention had not been in public use in America for 
more than two years before their —— for a patent. 
Many inventors have, therefore, delayed applying for 
United States ge and probably they still consider 
that they can obtain such patents whenever they desire 
to do so. 

A new law, however, will come into force on January 1, 





according to which an inventor is debarred from obtain- 
ing a United States patent if he has applied for a patent 
for the same invention in any other country more than 
seven months before he applies for a patent in the United 
States. 

Many thousands of patentees have still the right pro- 
tecting their inventions in the United States, but they 
will lose this right when the new law comes into opera- 
tion. 

Patent agents, who know their duty, take care to advise 
their clients of this change in the United States Patent 
Law, but it is practically impossible for them to advise all 
those who, during the past 14 years have protected their 
inventions here, and who, up to the end of this year may 
still protect them in the United States. We, therefore, 
think it only right that public attention should be called 
to the important alteration of the conditions under which 
United States patents are shortly to be obtained. 

Yours truly, 
ABEL AND Imray, 

Southampton-buildings, London, W,C., 

ptember 29, 1897. 








THE EOPHONE. 
To THE EprTor oF ENGINEERING. 

Srr,—With reference to the eophone described and 
illustrated in last week’s ENGINEERING, it should be known 
that very few men possess ears of equal auditory power. 
Anyone can test this for himself by noting the distance at 
which he can just hear the ticks of a watch when placed, 
firstly, opposite one ear; secondly, opposite the other. 
Ata large dinner party, not many years ago, this trial 
was made, and only two of the guests (most of whom were 
medical men, and previously ignorant of their own defects 
in this direction) were found to possess ears of equal 
power. 

Yours truly, 
J.T. B 








PERSONAL.—Messrs. Dick, Kerr, and Co., Limited, of 
Kilmarnock, ask us to state that they have changed their 
London address to 101, Cannon-street, E.C.—Mr. G. H. 
Sheffield, A.M. Inst. C.E., of 13, Mosley-street, New- 
castle, asks us to state that Mr. J. D. Twinberrow is 
joining him in partnership, and that his practice will be 
continued at the above address under the style of Shef- 
field and Twinberrow. 





CoAL ON THE GREAT EasteRN.—The coal traffic of this 
system is growing in importance. The traffic statement 
for the week ending September 26 showed a revenue of 
11,795/. from this source, as compa with 9554/. in the 
corresponding seven days of 1896. The Great Eastern 
has obtained a valuable ally of late in the Lancashire, 
Derbyshire, and East Coast, which is now in a position 
to pour Nottinghamshire coal tolerably freely upon the 
Great Eastern system. While the Lancashire, Derby- 
shire, and East Coast has materially helped to stimulate 
the working of coal in Nottinghamshire, the Great 
Eastern is in a position to deliver Nottinghamshire coal 
into the heart of East London. 





Raitway ACCIDENTS IN GERMANY.—There have lately 
been an immense number of railway accidents in Ger- 
many, a fact which has attracted much attention. During 
the month of July there were in Germany, exclusive of 
the Bavarian railways, the following accidents: On open 
line there have been two derailments, and 25 derailments 
at stations. On open line there has n one, and at 
stations 17 collisions have taken place, together with 
143 minor accidents. This makes a total of 226 accidents, 
or one accident for every 110 miles of railway. The 
number of fatal casualties to passengers and railway func- 
tionaries was 60, and 154 persons were injured. It is ex- 

ted that the figures for August will not be much 
otter. 


Sream Moror Cars.—Messrs. W. A. Martin and Co., of 
9, Pocock-street, Blackfriars, S.E., have lately constructed 
a steam motor car of simple design. The steam is sup- 
plied by a vertical boiler fed with coke, and is used in an 
engine having two cylinders 3in. in diameter by 4 in. 
stroke. These engines are fitted with a gab motion 
instead of links, and consequently are compact and easily 
handled. At each end of the crankshaft is a pinion gear- 
ing into an internally toothed wheel surrounded bya yand 
brake, and fitted with a cone clutch by which it can be 
connected to the shaft on which it runs. The two driving 
wheels are fitted to the two above-mentioned shafts, which, 
of course, lie in one line, one at_each side of the engine. 
When both clutches are engaged both driving wheels are 
connected to the engine, and the car follows a straight 
course. At a curve one of the clutches is withdrawn, and 
the outer wheel only drives, the radius of the curve being 
determined by the steering wheels, which are at the 
front of the vehicle. It is ible to turn the car around 
one wheel as a centre. To facilitate the management 
the clutches are connected up to the steering handle, which 
puts one or other of them out of gear as soon as 
the front frame is turned. By the driver's foot 1s 
the brake lever, which is able to hold the engine 
with full steam on, and at his hand the levers for 
working the regulator and the gab motion. The a 
haust is divided, part going up the chimney, part into the 
feed tanks at the front of the car, and part being dis- 





charged below the car. Extra large water tanks are 
carried, as Mr. Martin has found that there is a difficulty 
in getting water on the road. No one on a public ser\ 
has the right to give or sell water, except he pays by 
meter, which few do, and hence a car-driver may — 
difficult to get a supply, although water may be plentifu 





enough. 


















































































ENGINEERING. 














LAMBERT’S GLIDING BOAT. 
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Tux idea of making boats to glide on the water is 
almost as old as naval architecture itself ; but hitherto 
all attempts made in this direction have, we believe, 
been unsuccessful. Several years ago the problem was 
experimentally investigated by a distinguished naval 
architect, who came to the conclusion that it was 
impossible for a boat carrying its own motive power 
to glide upon the surface of the water. Count Lam- 
bert of Versailles, who has given much attention to 
this subject, would not, however, accept this decision 
as conclusive, and after a long course of experimental 
research, satisfied himself that it was quite possible to 
produce a gliding boat that would attain very high 
speeds on smooth, or comparatively smooth, water. 
In spite of adverse opinions expressed by many mathe- 
maticians and naval architects whom he consulted, he 
determined to put the matter to the test. 

The illustration on the present page shows a small 
boat capable of carrying one man. Tt will be seen that 
there are two hulls, connected together by metal tubes, 
and having a central platform which carries the engine 
and boiler. When the boat is running it is supported 
on the surface of the water by four blades placed 
transversely under the hulls. These blades are fixed 
at aslight upward angle, varying according to circum- 
stances from 1 in 20 tol in 30. The total weight of 
the boat is about 600 Ib., and the total surface of the 
underside of the supporting blades is about 60 square 
feet. The boat is propelled by a small compound 
engine and tubulous boiler, the firegrate area being 
80 square inches. The screw propeller is 22 in. in 
diameter and 30 in, pitch. 

_ Upon the engine being started the boat gradually 
Tises to the surface; this being completely accom- 
Plished when the speed attained is about 10 miles 
er hour. Beyond this speed the boat rises still 
igher, until only the extreme back edges of the 

ades touch the water. The highest,speed at pre- 
Sent reached is a little more than 20 miles per hour, 
Measured on a course 150 yards long, the time being 
taken very carefully by a Benson chronograph. 








The machinery employed to propel this boat was 
designed for a totally different purpose, the propor- 
tions of the cylinder passages being suitable for an 
extreme speed of 600 revolutions per minute; but 
when the boat is travelling at 20 miles per hour, it 
has to run at about 800 revolutions. As the result 
of a large number of trials, it would appear that not 
much power is required for propelling the boat after 
it has once commenced to glide. This statement is 
supported by the fact that when the engine is travel- 
ling at a high speed it does not consume much steam, 
the boiler being worked with the fire-door full open. 
No doubt very much better results would be obtained 
if the engine were capable of running at a higher 
speed of revolution, as then the propeller need be one- 
half its present diameter and pitch. These trials are 
very interesting from a scientific point of view, irre- 
spective of any practical value they may have, and 
we propose publishing fuller data at a future date. 
Count Lambert’s invention has been carried out by 
Mr. Horatio Phillips, of Harrow, who is known to 
our readers in connection with experiments with 
flying machines. 





INDUSTRIAL NOTES. 

Tue Engineers’ Dispute continues almost without 
change. The persistent rumours of a possible solu- 
tion or compromise seem to have had little foundation 
in fact. The interview between Colonel Dyer, of the 
Employers’ Federation, with the Commissioner of 
Labour, appears to have been merely a courteous call 
in response to an invitation, but when the two met, of 
course, the bearings of the dispute were talked over. 
Such interviews cannot.do harm, and they may do 
good. ‘The offers of services in case of need have Seen 
numerous and various, from the Duke of Norfolk, to 
members of Parliament, clergymen, and others. But 


the attitude of the two parties concerned, points to a 
non possumus, as on the one side the men declare for 
the eight hours, while the employers declare that it 





T 


Some of the leaders of 


spells ruin to the trade. 
the men, however, have admitted that a possible 
solution might be found in a 51 hours’ week instead 


of 48. This idea was scouted at the first, which 
shows that the officials of the Amalgamated Society 
have realised that it is easier to strike than to 
win. At first the men were full of confidence 
as to the result; now they discover that the forces 
arrayed against them are vast and powerful. The 
area of the dispute is extending, while the limit of 
concession seems to have been reached. The total 
men involved at the close of last week was stated to be 
59,000, comprising 24,500 engineers, 15,000 allied 
workers, 8500 non-unionists, and 11,000 labourers. 
This is irrespective of the large numbers who are 
thrown idle by reason of the dispute. Heavy as the 
list is of those to whom strike pay is given, the 
committee appear to have been able to increase 
that pay by reason of the flow of help from other 
trades. Nevertheless, the drain on the funds of the 
Amalgamated Society of Engineers is great. One of 
the most prominent leaders of the strike movement 
said only a few years ago that the Society was 
‘beastly rich”; its riches have been found to be 
none too great for a struggle such as that in which it 
is engaged. But the weaker unions, especially the 
Labourers’ Unions, are feeling the strain intensely. 
The men have not the means whivoults to fight. The 
purely fighting unions, about which we heard so much 
from five to seven years ago, now feel that a slender 
purse is a weakness, and that fighting is exhausting. 
The men belonging to unions with an out-of-work fund 
fare better, but the pressure is beginning to tell upon 
some of these, and it will tell more. 

A good deal of the discussion with respect to the 
final issue of the struggle has turned upon the financial 
resources of the Amalgamated Society of Engineers ; 
the men declaring their ability to hold out for any 
length of time, the employers and some newspapers 
asserting that the funds will be exhausted, and the 
Society bankrupt in a short time, with large liabilities, 
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The men’srepresentatives state that in the first 11 weeks 
of the struggle only 92,000/. were drawn from the funds, 
which represent only about the savings of 1896. They 
further state that they have not drawn upon the 
balance of 262,000/. in hand prior to 1896. It was 
further stated that another 200,000/. could be so spent 
without infringing upon the sick and benevolent funds. 
Perhaps it is necessary to buoy up the men by the 
statements referred to, and, possibly the figures are 
correct. But the effects of the struggle go farther 
than the one Union involved. Various other in- 
dustries are affected, and the mere votes of money 
last week amounted to 24,000/. for all sections. 
With the increase of money contributions by levies 
and donations the committee have decided to aug- 
ment the weekly pay by 2s. from 15s. to 17s. per 
week. But even this is a very different thing from 
38s. to 42s. per week, or even more. 





There are persistent rumours to the effect that a 
large number of non-union hands are going back to 
work ; the men’s officials deny this. But the Free 
Labour Association back up the statements of the em- 
ployers. The truth will come out very soon as to the 
attitude of the non-union hands, for the pressure is so 
great that many may break away under the pressure 
of want, backed up by the prospects of a promise of 
regular work. Nothing definite has arisen out of the 
request for a conference by the Federation of trades 
with the employers. Those branches are not in- 
volved in the dispute, but they are re aed affected 
by it, and the wider the lock-out extends, the more 
men will be affected. The extension of the dispute in 
the East End of London, at Dundee, at Bath, and 
other places, shows that the fight is a determined one, 
and that there is very little chance of so easy a victory 
as the men’s leaders would have them suppose. At 
the recent interview between Mr. Ritchie, the Presi- 
dent of the Board of Trade, and Colonel Dyer, the 
latter agreed to call a special meeting of the Employers’ 
Executive to discuss a proposed basis of a conference. 
The two chief bases of a settlement suggested by some 
of the employers not actually concerned in the contest 
is that the machine question shall be arranged to the 
satisfaction of employers, and that 50 or 51 hours 
shall be given now, and the 48 hours at a later date. 
So far neither party has intimated any agreement as 
to these terms, and the intimation by Mr. Barnes that 
the machine question need not be a difficulty is scarcely 
borne out by the utterances of the other leaders. 





There is some anxiety in the Lancashire cotton dis- 
tricts as regards the result of the employers’ circular 
with respect to the wages question. Many think 
that the requisite two-thirds majority necessary 
for united action will not be secured. The opera- 
tives seem to regard the matter very coolly either 
way. They say that the Operative Cotton Spinners’ 
Association have a balance of 200,000/. with which to 
begin the fight, and in any case the struggle cannot 
commence for another month, so that there is time to 
organise. When the final decision of the employers is 
known, the members of the Operatives’ Association 
will be balloted as to the action they will take. Prior 
to the dispute in 1892-3 the delegates came to the 
meetings with full power to act on behalf of the lodges; 
now a vote of the whole of the members has to be 
taken. The men are paying a levy of ls. 6d. per 
member per week, as some such action as that now 
taking place was anticipated. For five years past the 
Association has been saving one-half its revenue in case 
of need. In reply to an interviewer, Mr. Mawdsley 
repudiated the notion that the employers sought, or 
were likely to seek, to crush the Union. On the con- 
trary, he said that it was a matter of business, of 


wages, and profits. He added: ‘‘I do not think 
there is any personal feeling against the operatives in 
any shape or form.” This view is in accordance with 


the experience of the last four or five years. The joint 
committee of employers and operatives have worked 
well together on the whole. Numerous disputes are 
settled every month, and even cases of great differ- 
ences have generally been got over without a 
strike. In a few instances strikes have arisen which 
the joint committee could not settle, but as a rule the 
committee have worked together amicably. This has 
been especially conspicuous in matters pertaining to 
various prices, counts, material, and other questions. 
Moreover, the men are better informed as to prices 
and markets than they were formerly, and the constant 
contact with each other has tended to put an end to 
any jealousy on the part of employers with respect to 
the Operatives’ Association or its officials. It is to be 
hoped, therefore, that the good feeling will continue 
to exist. But if a demand is made for a reduction, it 
appears that the workers will resist it. Then will 
come a struggle, more or less disastrous to all con- 
cerned. The fact that it will be postponed until 
November is gratifying so far as it goes. 





The condition of the engineering trades throughout 
Lancashire is much affected by the dispute. Reports 
state that there is no improvement as regards 





the prospects of a settlement, nor as regards 
the position of the firms connected with the dispute. 
It is said that outside labour is, to a limited extent, 
secured, so that some of the smaller establishments are 
kept fairly going. But there are loud complaints that 
orders of good weight are being lost to the district. 
To make matters worse, in Lancashire there is the 
question of wages in the cotton industries, all branches 
of which are involved. Some think that the cotton 
operatives and mill owners’ dispute will have a 
strengthening effect as regards the engineers’ dispute, 
inasmuch as it will divert money into other channels. 
Altogether the outlook is not very promising, which- 
ever way we look at it. There is one circumstance 
which is a little reassuring. The iron trade has been 
able to maintain a surprisingly strong position. The 
buying has not been of great weight, but a consider- 
able amount of business is coming forward, and with 
stocks very low the ironmasters are able to maintain 
their prices, and are even, in some cases, indifferent 
about selling. The finished-iron trade remains about 
the same—somewhat slow, but shipments fairly good. 
In the steel trade business is rather slow, but the de- 
mand for manufactured sectional material for construc- 
tive purposes has been good, better prices being se- 
cured, The outlook from this standpoint is therefore a 
little reassuring. 


In the Wolverhampton district the buying of finished 
iron has been somewhat restricted, mostly to current 
requirements, for home consumption. But there are 
still on hand a good aggregate of uncompleted con- 
tracts for South America and the colonial markets. 
These have kept the leading works in a opera- 
tion. There have been also some inquiries by mer- 
chants and shippers for future supplies, but it was 
not expected that much new business would be 
done until after quarter-day. It is reported that 
larger orders would be given out if makers would re- 
duce their prices, but in most cases the makers are 
very firm. Tube-strip has been selling at a lower 
price, and also common sheets, the market for which 
has been depressed for some time. The demand for 
steel, both Bessemer and Siemens steel, has been 
good, and producers seem to regard with complacency 
the statement that a large order for steel had been 
despatched from Birmingham for America. Gene- 
rally prices remain tolerably firm, in spite of the stop- 
pages by the engineering dispute. Employment in the 
engineering and allied trades continues to be good. 
Boilermakers, bridge and girder constructors, tank 
and gasholder makers are all working full time, but 
moulders are not quite so busy. At Wednesbury em- 
ployment is still good, but at Colebrookdale there has 
been a slackening, with some short time. The cycle 
works are busier, but short time has been worked. The 
makers of malleable cast iron at Walsall report trade as 
fairly good. In most of the hardware trades employ- 
ment is good, including makers of anvils, vices, tubes, 
nuts and bolts, iron fences and hurdles, wrought and 
malleable nails, of hand-cut files, builders’ ironmon- 
gery, spring traps, edge-tools, keys, safes, plantation 
hoes, and wrought-iron odd work; and also brass- 
workers, tinplate workers, hingemakers, stampers, 
and piercers. On the whole, trade is pretty prosper- 
ous, and the outlook is far from discouraging. The 
Shropshire mills and forges are all reported to be busy, 
with one exception. 





In the Birmingham district there has been a more 
cheerful tone, consequent upon some accession of 
business for foreign and colonial markets. Shipping 
orders, it is said, are not so widely distributed as in 
some former years, but most of the larger firms are 
well supplied with specifications for bar and angle- 
iron for South America and South Africa. In one or 
two cases the export orders already booked will insure 
full employment until the end of the year. There has 
been some underselling by smaller makers who mostly 
depend upon local demand, but this is mainly in the 
lower qualities of iron. The sheet trade is still de- 
pressed, Lancashire and South Wales being keen 
competitors, but there has been an improved de- 
mand for galvanised shects, and prices are stiffening 
somewhat. The steel trade remains about the same, 
both as to trade and prices. In the general trades of 
the city and district, in branches of unions with 17,490 
members, only 282, or 1.6 per cent., were unemployed. 
The engineering trade was not quite so good, though 
unaffected by the dispute. But there is little to com- 
plain of, for five branches reported employment as 
good, and three as fairly good. Smiths and strikers 
are fully employed. Moulders are fairly busy. The 
cycle trade is quiet, many being out of work. One 
motor car works has been closed. All the brass and 
copper trades are busy. 





The workers on the Great Central Railway held an 
indignation meeting last week at Grimsby, in conse- 
quence of the refusal of the directors to consider 
their claims. The directors state that they have 
already made concessions to some of the grades, but 
the men generally call upon the Associated Society of 





Railway Servants to take steps to enforce their claim 
as a whole, the meeting pledging themselves by a re- 
solution to carry out the behests of the Union. 


It is reported that International Federation of ship, 
dock, and riverside workers have expelled the Sea- 
men’s and Firemen’s Union for non-payment of fees, 
as provided by rule six, which stipulates that all fees 
shall be punctually paid. Mr. J. Havelock Wilson, 
M.P., is the President of the Seamen’s Union, and 
has rendered great services to the International 
Federation; and, therefore, it is probable that the 
non-payment of fees is an intentional withdrawal from 
the Federation. 


The strike of shipwrights at the Walker yards of 
Messrs. Armstrong, Whitworth, and Co., and of 
Messrs. Wigham Richardson and Co., ended last week 
by the intervention of the executive of the Union, who 
advised the men to resume work, the matters in dis- 
pute to be the subject of reference to some conciliation 
or arbitration board. Meanwhile, the work about 
which the dispute arose is to be stopped until the 
matter is decided. As a result of this action, the 
lock-out notices on the north-east coast have been 
withdrawn. 





The Government Workers’ Federation have resolved 
to make the reinstatement of Messrs. Cheeseman and 
Clery a matter of pledge at all Parliamentary clec- 
tions. This will produce a lively time in most of the 
constituencies if the local labour associations agree to 
support it. But to compel the Government, or one of 
its great departments—the Post Office—to employ 
these two men again is a rather big order. But this is 
not all: the subject of wages, pensions, provision for 
widows and orphans, and other matters, are to be 
pressed upon all candidates. Already Members of 
Parliament are pretty well worked in the interests of 
civil servants of various classes and grades, as they 
are also in respect of the two great fighting forces of 
the country. 





Some 500 tailors in the Bristol district came out on 
strike last week in consequence of a dispute. Those 
on strike then assembled in front of the various shops 
and factories, and some disorderly scenes ensued. The 
police thereupon attempted to disperse the crowds, 
and some ugly blows were struck. In the end several 
of the ringleaders were arrested, amid scenes of ex- 
citement. A meeting of the executive council was 
then held, when it was resolved to call out the workers 
generally in the Midlands and North of England, to 
the number of about 10,000 persons of both sexes. 





Some serious discontent is said to exist amongst the 
men employed in the tea and indigo departments at 
St. Katharine’s Dock. The men are employed on the 
piece system—that known as the plus system—and 
they allege that only on five occasions during the last 
17 weeks have they received any plus, not even for 
overtime. Several meetings have been held in respect 
of this discontent, and a deputation has now been 
ee to wait upon the manager in order to 
obtain redress for the alleged grievances. If what the 
men allege be true, the plus system has not worked 
so well as was expected. It was one of their own 
devices for dealing with these departments. 





The Shop Assistants, Clerks, and Warehousemen 
are also trying to advance their Union to a front rank. 
iverywhere there is a cry for more wages, more 
leisure, and better conditions of employment. Some 
of these unions are based upon the more elementary 
forms of trade unions, others seek to include provi- 
dent benefits. There is one lesson to be learnt by all 
—hasten slowly. When too much is attempted 
failure is almost sure to ensue. Employers hesitate 
to stop their business if the difference is small. Above 
all, the first effort should be to obtain redress by nego- 
tiation. 





The Prison Clerks seek some improvement in their 
position ; they refer to the nature of their duties as 
one reason for consideration. This is another case of 
civil servants, but we have not before heard much of 
their harassing duties. 


The London Labour Conciliation and Arbitratiov 
Board have succeeded in settling the differences be- 
tween the Covent Garden Porters’ Union and a large 
firm with whom there was a dispute. Certain men em- 
ployed by the firm are to be admitted into the Union 
under the conditions laid down in the award. The 
Board has not been able to do much in this direction 
recently, but the members are not blind to the circum- 
stances that arise from time to time. The Board is at 
all times anxious to place its services at the disposal 
of both parties when a dispute arises, but can only act 
when such parties agree. 


The miners of the New Hall and Middleton Branch 
of the Yorkshire Miners’ Association have come out 
on strike and appeal for help. They state in their 
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appeal that the case came before the Joint Board eight 
months ago and more, and they ought to have the 
matter settled, or taken out of the hands of the 
Joint Board. They allege that the secretary of the 
Masters’ Association refused to call a meeting, when 
they appealed to the district and the men voted by a 
very large majority in favour of handingin their notices. 
Two days after the notices had expired, a meeting of 
the Board wasconvened, with the result that the referees 
on either side were appointed. The representatives 
sat for four days. The employers made offers up to 
1s. 44d. per ton, but the men asked Is. 6d. per ton. 
The result was that no settlement was effected. There 
are some technical matters connected with the dispute, 
as made known in the appeal. 





An effort is being made to constitute the Miners’ 
Permanent Fund as a basis for dealing with matters 
arising out of the Compensation for Injuries Act of 
last session. There are several of such associations, 
the most notable being the Durham and Northumber- 
land, the Lancashire and Cheshire, and others in 
Wales, the Midlands, and in Yorkshire. The object 
ofthe gathering at the Westminster Palace Hotel 
was to try and formulate some scheme on the basis 
of those funds. The experience gained by their long 
operation, and the methods of relief are reasons for 
trying the experiment. In order to make the fund 
available, both employers and miners must agree upon 
some scheme. 








THE UNIFICATION OF TIME.* 


By Joun A. Paterson, M.A., President of the 
Astronomical and Physical Society of Toronto. 

Tie reckoning, as at present conducted, presents 
curious anomalies. The civil day begins at midnight, 
and ends at the following midnight. ‘The nautical da 
begins at preceding noon and concludes at noon of civil 
day. The astronomical day begins at noon, and ends at 
the following noon. It is therefore apparent that any 
given date extends over, or into, three different days. 
Many navigators, however, for many years past, have 
for convenience, kept civil time at sea, re-dating their 
log-books from midnight. A movement to reform time 
reckoning had its origin on the American Continent from 
the circumstance that the embarrassment of many inde- 
pendent reckonings had been most powerfully felt in the 
Jnited States and Canada, those lands of magnificent 
distances, and that hold within themselves and between 
their bounding oceans so many degrees of longitude. It 
is stated in the last report of the Royal Society of 
Canada dealing with this subject, that so late as 15 years 
ago there were between the Atlantic and the Pacific no 
less than 70 different standards of time referred to in the 
working of the different railways quite unrelated to, and 
independent of each other. It would necessarily result 
that as steam and electricity would open up the Conti- 
nents of Asia, Australia, and Africa, not to mention the 
Continent of Europe, the difficulties felt on this Conti- 
nent would be rats ed extended. 

The movement to effect a reform in the time reckoning 
of all nations took its origin in Canada in 1876, and 
therefore as to age it has attained its majority, but not 
yet its entire fruition. The Canadian Institute was pro- 

bly the first scientific society in any part of the world 
to give the subject earnest consideration. At the meetings 
of this Society held in February, 1879, the reckoning of 
time and the establishment of a prime meridian as a 
general time zero to be common to all nations, was fully 
discussed. In May and July, 1879, and in May, 1880, 
the Governor-General of Canada brought the views pro- 
mulgated by the Canadian Institute to the notice of the 
Imperial Government, and through the Imperial Govern- 
ment the attention of foreign Powers and _ scientific 
societies in all parts of Europe was directed to them. 
At a meeting of the American Nociety of Civil Engineers 
held in Montreal in 1881, Mr. Sandford Fleming (now 
Sir Sandford Fleming) a Canadian member thereof, led 
a discussion in formulating certain principles as to 
reckoning and unification of time. 

An active interest in the subject was awakened among 
the members of this Society, many of whom were inti- 
mately associated with the great railways of America. 
An important outcome was the general adoption, a few 
years afterwards, of the system of standard time by which 
the confusing multiplicity of standards, previously in 
use, were abolished, and the reckoning by the meridian 
of Greenwich as the prime standard throughout the 
United States and Canada. In this consummation the 
American Meteorological Society heartily co-operated. 
The Canadian Institute and the last named Society, 
sent Mr. Fleming to Venice to attend the Inter- 
national Geographical Congress held in September, 
1881; his special mission was to advocate the establish- 
ment of a first or prime meridian to be common to all 
hations as a time zero. The United States and Canadian 
delegates, among other things, suggested that an interna- 
tonal conference should be specially convened to deter- 
Mine upon such a zero meridian, and —_ that such 
& conference should be held at Was ington. The 
Congress of the United States thereafter, with a view to 
the principle of uniformity and simplicity of time, passed 
4 resolution in the direction of obtaining an international 
agreement regarding time reckoning, and thus sought to 
minimise the difficulties arising from the confusion that 
then prevailed, and which still, to some extent, continues 
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to prevail. The representatives of 25 nations, as well 
as the Canadian representative named above, met in 
Washington in 1884, at the invitation of the Presi- 
dent of the United States, and after a conference ex- 
tending over a month passed seven resolutions, the first 
five of which have been practically and generally accepted 
by the civilised world. The observations which follow 
have a special bearing upon the sixth resolution of that 
prot Sm conference, which was carried unanimously, 
and is as follows: ‘‘That the Conference expresses the 
=. that as soon as may be practicable the astronomical 
and nautical days will be arranged everywhere to begin 
at mean midnight.” 


It is also evident that as the nations which publish 
ephemerides prepare them four or five years in advance, 


and as it isimportant that any date upon which the new 
era shall commence be one easily remembered by astrono- 
mers and computators or navigators, a common under- 
standing should not be delayed beyond the first year of 
the coming century or 1901. 

The question of time reform remained in this position 
until the year 1893, when the Astronomical and Physical 
Society of Toronto, in co-operation with the Canadian 
Institute, appointed a joint committee, with Sandford 
Fleming as chairman, to suggest the best means of ascer- 
taining the views of astronomers throughout the world. 
This committee accordingly, upon April 30, 1893, addressed 
by circular letter the following question to astronomers 
and other scientific men becugiees the world : 

**Ts it desirable, for all interests concerned, that on and 
after January 1, 1901, the astronomical day should every- 
where begin at mean midnight ?” 

The replies received were in number 171, of which 108 
were favourable to the change and 63 unfavourable. 
Many of the former are strongly and earnestly in favour 
of the adoption of the civil day for astronomical purposes, 
while the writers of some of the latter seem to have been 
under a misapprehension. They object to the adoption 
of the civil day on the ground that its division into two 
series of 12 hours, designated a.m. and p.m., would be 
inconvenient for astronomers. It is obvious that this 


Y | objection has no weight, as the 24-hour notation would 


remain associated with astronomical reckonings as at 
present ; moreover, indications are not wanting that the 
astronomical practice of counting the hours in a single 
series from 1 to 24 will gradually win its way into general 
favour in civil life. The 24-hour notation has already 
been introduced into use over wide districts in Canada, 
in several European nations, and throughout the Indian 
Empire; and there is a movement in Europe, in Australia, 
as well as in the United States of America, especially 
among railway men, to bring this mode of reckoning the 
hours into general use. 

In classifying the replies from astronomers according 
to the countries from which they have been received, the 
votes for or against the change stand as follows: 


In Favour of the Change. 


Austria Australia Belgium 
Canada Columbia England 
France Greece Tta 

Treland Jamaica Made agascar 
Mexico Roumania Russia 
Scotland Spain United States. 


Unfavouratle to the Change. 
Germany Holland 
Norway Portugal. 


Classifying these results according to the shipping of 
the different countries represented, we find that those 
favouring the change represent 85 per cent. of the ton- 
nage of the world’s marine. This fact has an important 
bearing upon the whole question when the convenience of 
the navigators, with whom the ‘‘ Nautical Almanac” is a 
Vade mecum, is considered. 

This report was communicated to His Excellency, the 
Governor-General, for transmission to the British Govern- 
ment, by whom it was finally referred to the Admiralty. 
The Lords Commissioners of the Admiralty, under whose 
supervision the ‘‘ Nautical Almanac” is published, ex- 
pressed their willingness to sanction such alterations as 
may be necessary to effect the change at the beginning of 
the new century, provided other nations who publish 
astronomical ephemerides are prepared to take the same 
action. The British Government thereupon instructed 
Her Majesty’s representatives to ascertain the views of 
the foreign Governments to which each was accredited, 
with regard to the proposed change. Of these nine 
Powers six have formally given their assent to the pro- 
posed change. 

The six nations formally assenting to the adoption of 
the recommendation of the Washington Conference on 
January 1, 1901, are Austria, Brazil, France, Great 
Britain, Mexico, and Spain. Of the remaining three, 
Germany and Portugal have not, so far as is known, 
sent any reply. A brief communication has been re- 
ceived from the Secretary of State at Washington, simply 
stating ‘‘that the mcon da of the United States Naval 
Observatory are adverse to the ‘Canadian proposition,’ 
as they term it, and, at the same time, he sends a copy 
of the adverse report, signed by these three members.” 

This is the only report from astronomers and obser- 
vatories the world round which is of a negative character, 
and it is the more extraordinary as it also negatives the 
position taken by the United States from the inception 
of the movement to reform time reckoning. hat 
country has been in the very fore-front of the project ; 
it has, in fact, borne its standard and spread ite bane 
Its Government, its learned societies, its scientists, its 
practical men, its railway managers, its people, have been 
at the very cradle of time reform, have carefully watched 
its adolescence, have rejoiced at its coming vigour ; but 
now in its twenty-first year the Washington Secretary of 








State has been advised to refuse its adoption. Verily, 
this child of the Washington Conference, introduced into 
public notice in 1884, by five distinguished delegates as 
nominated by the Uni States Government, and hailed 
with the acclaim of 25 nations and Canada, constituting 
that Conference, has had that mark of paternal prefer- 
ence, the coat_of many colours, torn from him, and he 
stands denuded, if not, indeed, wounded, in the house of 
his own friends. 

So far these remarks have dealt with the efforts made 
by the Canadian societies for the unification of the astro- 
nomical and civil day, but the proposition of the Wash- 
ington Conference went further ; it sought to bring also 
into harmony with these two a third discordant note, 
that of the nautical day. But thus far it has been, only 
historically but not effectively, a voice—vox sed preterea 
nthil. It is comparatively easy to obtain opinions of 
astronomers, as they are for the most part attached to 
observatories or their addresses are known ; but navigators 
aay their calling under such different circumstances, 

ing either at sea or for a very short time in port, and 
then being much occupied with the active duties of their 
profession. It, however, by no means follows that ship- 
masters are indifferent to this subject, which so much con- 
cerns their business and convenience. In order to reach 
the opinions of British and foreign shipmasters on this 
subject, communication was opened by the Astronomical 
and Physical Society of Toronto with Mr. W. Nelson 
Greenwood, F. Imp. Inst., of Lancaster, England, the 
compiler and publisher of certain kludonometric or tide 
tables issued at Manchester, England. The result was 
that Captain Greenwood propounded the following ques- 
tions to shipmasters. 

1, Are you in favour of the Greenwich meridian being 
wv recognised as the prime or first meridian 

y all? 

2. Are you in favour of the unification of time as 
reckoned from such prime meridian and extended to all 
nations irrespectively ? 

3. Are you in favour of the unification of time as ap- 
plied to the civil, nautical, and astronomical days; and is 
it desirable in the interests of all concerned that such days 
should commence at mean midnight? 

4, Are you in favour of reckoning the days by the 24 
hours’ system, counting the hours for each civil, nautical, 
and astronomical day from mean midnight throughout the 
24 hours to midnight again? This will doaway with the 
old a.m. and p.m., but will make mean noon the twelfth 
hour for all three systems of time reckoning alike. 

As question 3 affects more directly the subject bearing 
of this paper, I confine myself to that. The result was 
that up to July 25, 1896, 409 shipmasters from steam 
vessels and sailing vessels, both British and foreign, were 
heard from, and of these 399 answered “Yes,” and 10 
answered ‘‘ No” to above question 3. Of these, 363 were 
masters in active service, representing a total tonnage of 
455,810. 

There would, therefore, appear a very large amount of 
unanimity throughout the nations of the world for the 
proposed oy but yet there was not absolute 
unanimity ; and to the communication from the joint- 
committee of the Canadian Institute and the Astro- 
nomical and Physical Society of Toronto forwarded 
through the office of His Excellency the Governor- 
General to the Lords Commissioners of the Admiralty, 
a reply was received in December, 1896, that inasmuch as 
unanimity in the effort to make the desired change on 
the part of other nations that published ephemerides had 
not been obtained, their lordships had no intention of 
moving in the matter. In many most important matters 
involving the welfare or convenience of mankind and in 
which consent is necessary, a minority—even a small 
minority—exercises a controlling power. This is one of 
these matters. But it has not been allowed to rest. The 
importance of the subject demanded further move- 
ment, and that movement in the straight line of a more 
widespread knowledge and of a continued and (if possible) 
a — presentation of the advantages of the proposed 
reform. 

At the last meeting of the American Society of Civil 

Engineers in June, 1897, a resolution was formed authoris- 
ing and requesting the Board of Directors of the Society 
to take such steps as they may deem advisable to move 
the United States Government to finally adopt the 
sixth resolution of the Washington Conference in 1884. 
It is expected that the American Meteorological and 
other Societies in the United States will take similar 
action. On June 25, 1897, the Royal Society of Canada, 
at its meeting in Halifax, Nova Scotia, passed the follow- 
ing resolution : 
_ “That as there is a reasonable prospect of the United 
States accepting the recommendations set forth in the 
sixth resolution of the Washington Prime Meridian Con- 
ference of 1884, the Council be authorised and requested 
to take such further means as may seem best calculated to 
secure unity of time reckoning at sea as on land; and 
with that view a special request be made to the British 
Association, when it meets in Toronto, to co-operate 
with the Royal Society and other Canadian Societies in 
influencing Her Majesty’s Government to adopt the pro- 
posed change on the first day of the new century, and to 
make such alterations as may be necessary on the ‘‘ Nau- 
tical Almanac ” as soon as practicable.” 

The question of the unification of time is not a new 
one. In fact, it offers an illustration, on the one hand, 
of the apothegm that “‘there is no new thing under the 
sun,” and, on the other hand, furnishes an example of 
that philosophy which teaches that ‘‘the thoughts of men 
are widened with the process of the suns.” 

Hipparchus, “‘ the father of astronomy,” himself counted 
the hours from midnight to midnight. He found no diffi- 
culty in a an observation on one day before 
12 at night, and ending it the next day after the same 
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12 at night. Some modern astronomers, it is said, find 
this is an insuperable obstacle. They might forget to 
note the change from one day to another. Ptolemy intro- 
duced many errors into science, which the world for many 
centuries believed were truth, and amongst his errors 
introduced the practice of taking noon as the moment 
from which the com were to be counted. The present 
astronomical day is then a relic of the Ptolemaic system. 
The rest of this false philosophy has long ago disappeared. 
This part, the only part, ri survives. It does not, 
however, survive because it is the fittest, but because 
it is not the fittest—upon the Lucus a non lucendo 
wrinciple. And so it remained until in 1804 La 
ioe sent to Le Bureau des Longitudes a letter 
in which-he proposed to unify astronomical time with civil 
time by counting the hours from midnight, which pro- 
posal they adopted. Nevertheless La Connuissance de 
Temps continued, and still continues, to appear in the 
Ptolemaic method of counting astronomical time. La 
Place, however, who possessed the instincts of a genuine 
reformer, in La Mechanique Celeste, and in the calculation 
of his tables employed civil time; and in this was imitated 
by the other French constructors of tables until Le 
Verrier put on the old garments of a non-scientific con- 
servatism, and started his day at high noon. After the 
Washington and Geneva conferences and with their dis- 
cussions before him, M. Faye, the French astronomer, 
was reminded that the Bureau had, under the influence of 
La Place, formerly calculated the lunar and planetary 
tables for Paris mean midnight, but no change was made. 
The Bureau wasconsulted in 1894 by the Minister of Public 
Instruction for France, and on October 19 in that year 
reported in favour “of the principle of the reform set 
forth in the sixth resolution of he Washington Con- 
ference, and advocated by various societies in Canada 
and in the United States,” and favoured the adoption 
in practice, provided that the countries — the 
most important ephemerides took concerted action, The 
Bureau, moreover, took a step further in a most impor- 
tant direction. It officially expressed to the Minister of 
Public Instruction the decided opinion that unification 
would not be complete until the civil day should be 
reckoned, as in Ttaly and in other countries mentioned, 
in one series of hours from 0 to 24, and so do away with 
the old notation of a.m. and p.m. This further reform 
has been already legalised by an Act of the Province of 
Ontario, 58 Vic., Cap. ii., being ‘The Definition of 
Time Act, 1895,” which provided that the time referred 
to in any Act of legislature, by law, deed, or other legal 
instrument, be held to be standard time ; and as regards 
that part of the Province lying east of the meridian 
87 deg. west longitude, standard time shall be reckoned 
as five hours behind Greenwich time; and as regards that 
part of the Province which lies west of the said meri- 
dian, standard time be reckoned as six hours behind 
Greenwich time. And it was further enacted that the 
hours of the day and night in any locality be numbered 
in one series up to 24, according to the ‘‘ 24-hour nota- 
tion” so called. So that in respect to time reform, the 
Province of Ontario has been doing all she can to stand 
in the foremost rank. This reform has the support of the 
highest authority. Sir John Herschell writes: ‘t Uni- 
formity in nomenclature and modes of reckoning in all 
matters relating to time, place, weight, measure, &c., is 
of such vast and paramount importance in every relation 
of life as to outweigh every consideration of technical 
convenience and custom.” Mr. Christie, the English 
Astronomer Royal, amongst many other potent reasons 
in support of the change as affecting astronomy, points 
out that for spectroscopic and photographic observations of 
the sun, the . is reckoned from midnight, and the same 
reckoning would naturally be used by the observer for 
spectroscopic and photographic observations at night and 
also in determinations of the places of comets, stars, &c., 
which he may take in connection with his spectroscopic 
observations. It would seem passing strange to expect 
the same observer to change his system of reckoning 
mean solar time according to the class of observations 
he is making at the moment. Commodore Franklin, 
Superintendent of United States Naval Observatory, 
Washington, in December, 1884, just after the Washing- 
ton Conference, wrote a strong argument in support of 
the change, and remarked: ‘‘1lt seems to be eminently 
yroper that the nation which called the Conference should 
b among the first to adopt its recommendations.” 

These deponents are culled at random from a great 
cloud of witnesses and testify accordingly. For the 
sake of brevity I do not call to the witness-stand Cleve- 
land Abbe, Burckhalter, Comstock, J. E. Gore Hadden, 
Garrett P. Serviss, Captain Abney, Lewis Swift, 
Trouvelot, Dr. Max Wolf, and a host of others. But 
what are the objections urged in opposition to the 
adoption of this reform? It is said that for a time con- 
fusion would prevail at sea. The evident answer to this is 
the testimony of navigators themselves, as has been above 
set forth by Captain W. N. Greenwood. These men 
who stand on the quarter deck, and handle the sextant 
and the ‘‘ Nautical Almanac,” know whereof they speak, 
and they have not spoken in ambiguw voces but loudly and 
definitely. Are we to hear and to give effect to their 
evidence, or are we to listen to others who live ashore and 
think they know better? To this there can be only one 
answer. The other objection to the change is that it 
would be inconvenient for astronomers and computers. 
No doubt the change from the Julian to the Gregorian 
calendar was an inconvenience, and if that objection had 
prevailed about the year 1582, and continued to prevail, 
we would have been now still groping along in the dark 
and devious ways that Cesar projected. Whose con- 
venience is to be consulted, that of the astronomer or that 
of the navigator? The astronomer and the computer are 
not pre-eminent, and their ‘‘ Nautical Almanac” is not 
the end. All these are only means to the end, and that end 








in so far as this subject-matter reaches, is to facilitate 
the work of the navigator, and to perfect the art of navi- 

tion. The navigator was not made for the astronomer, 

ut the nautical astronomer for the navigator. There is 
confusion now, for in various official publications some 
portions are given in astronomical time and other por- 
tions in civil time; but let this reform be inaugurated, 
and straightway for the future the wrinkles and creases 
are smoothed out, and harmony reigns, and the sooner 
the better, so that the masses of incongruity may not 
further accumulate. 

But it may be said that this reform cannot be made 
racticable in the year 1901, inasmuch as the ephemerides 
or that year are now published. That circumstance, 
however, in no respect affects the principle involved in 
the question. The wisdom of the reform being estab- 
lished, then the date of its inception is a mere matter of 
detail, and may be left for some mutual agreement to be 
come to amongst Governments interested. If we once 
get down to the base-rock of the principle of uniformity, 
then it is a matter of certainty that its inauguration will 
follow very rapidly. At the same time there is a peculiar 
fitness in having the resolution of the Washington Con- 
ference carried out literally, that is, on the first day of 
January, 1901, and that matter could no doubt be accom- 
plished by publishing a supplement to any ephemerides 
already published for that year. 

All reforms have to overcome a certain callousness of 
custom before they can be accommodated to the various 
convolutions and angularities of opinion and convenience. 
Much deliquescence of dogmatism must result before the 
current of reform shall run smoothly over the rocks of 
conservatism and mingle with the broad and ever-broaden- 
ing ocean of knowledge, and thus aid a fresh sparkle to 
the face and form of rainbow-vestured truth. 

Our feet almost touch the threshold of the twentieth 
century. Our hands are almost on the latch that opens 
to us new history. Centralising, harmonising, and unify- 
ing are strongly impressive on the spirit of the times. 
The ages grow from more to more and old orders change. 
More facilities, more centralisation, more uniformity, 
more cutting off the rough and ravelled ends of noe: i 
old customs, old methods, and old forms crowd round 
about us. Old landmarks shift; like old scaffolding, 
they are no longer useful; they only mar the outlook of 
progress, and with many other curious anomalies let this 
one vanish and a new era of time-reform brighten the 
coming century. 

These observations are respectfully, but confidently, 
submitted with the hope that the British Association for 
the Advancement of Science will lend its aid in bringing 
this important subject before the nations of the world for 
final consideration. 








LAUNCHES AND TRIAL TRIPS. 

THE s.s. Queenswood, built by Messrs. Ropner and 
Son, of Stockton-on-Tees, to the order of Messrs. Con- 
stantine, Pickering, and Co., Middlesbrough, made her 
official trial trip on the 22nd ult., when a speed of about 
114 knots was obtained in a run as far as Sunderland and 
back to the Tees Bay, everything connected with the 
engines and ship proving satisfactory. This steamer is 
of about 4100 tons deadweight, and is fitted with the 
builders’ patent ‘‘trunk,” the machinery being sup- 
= - the well-known firm of Messrs. Blair and Co., 
almited, 





The Chamois, torpedo-boat destroyer, built by the 
Palmer Company, of Jarrow-on-Tyne, carried out her 
second three hours’ 30-knot trial at Portsmouth, on 
Thursday, the 28rd ult., under peculiar circumstances. 
Starting at 8.45 a.m., the engines had worked up to their 
required speed when the vessel had to return into har- 
bour owing to a hot bearing. A new bearing was sub- 
stituted, and the vessel started again, but the steerin 

ear failed to answer, and it was found that a pin hz 

en carelessly removed. This defect was made good, 
and a fresh start was made, the official trial being at 2.25. 
On the measured mile, with 397 revolutions, a mean speed 
of 30.368 knots was maintained, and the mean speed of 
the three-hours’ run, with 394.4 revolutions, was 30.22 
knots. When the vessel returned into harbour with a 
hot bearing she had to ship fresh coal so as to restore her 
to her proper load, and this occupied some time. 





TheGerman armoured cruiser Prince Bismarck, the first 
of the type yet built in Germany, was launched on the 
25th ult. from the Imperial yard at Kiel. She was laid 
down in April, 1896. Her length is 393.6 ft., beam 67 ft., 
with a displacement at 26.24 ft. draught of 10,650 tons. 
She has three sets of triple-expansion engines, the col- 
lective power being 14,000 indicated horse-power. The 
armour belt, which extends from stem to stern, is 74 ft. 
deep, and there is also a protective deck of 1.9 in., with a 
second armoured deck aft below the usual protective 
deck. The coal capacity is 1000 tons. There will be 
four 9.6-in. quick-firing guns in the armour turrets, and 
twelve 6-in. guns in separate casemates on small revoly- 
ing turrets ; amidships ten 3.6-in. guns behind shelters, 
and ten 1.6-in. machine guns. The cruiser has six tor- 
pedo tubes for 18-in. torpedoes, all with the exception 
of the stern tubes, being under water. The speed is ex- 
pected to be 19 knots, and the ship’s complement 560 men. 


The Arrogant, cruiser, returned to Plymouth Sound 
late on Saturday night, the 25th ult., from her 30 hours’ 
trial at 7000 horse-power. The machinery was again 
worked by the naval ratings, who were sent on board for 
the previous trial at 2000 horse-power to replace the con- 
tractors’ men who are affected by the dispute in the engi- 
neering trade. Commander H. Lyon, Dockyard Reserve, 
was in charge of the vessel. Mr. A. Spyer and Mr. 








W. G. Littlejohns represented the Admiralty. The trial] 
was to have begun at midnight on Thursday, but owing 
to unfavourable weather the Arrogant did not go to sea 
till Friday afternoon. The speed obtained was 17.8 knots, 
The boilers, it should be stated, are of the Belleville type 
with an indicated horse-power of 7624, compared with 
12.5 knots, with a gross indicated horse-power of 2157 a 
week ago. The coal consumption was 2.101 Ib. per indi- 
cated horse-power, against 2.84 lb., when the total indicated 
horse-power was 2157. The draught was 20 ft. 4 in. for. 
ward, and 22 ft. 3in. aft. The mean results of the 30 
hours’ run were: Steam in boilers, starboard 246 1b., port 
248 lb.; steam at engines, starboard 239 lb.. port 241 Ib,; 
cut-off in high-pressure cylinder, starboard 51 per cent, 
port 60 per cent.; vacuum, starboard 27 in., port 27.3 in.; 
revolutions, starboard 128, port 127.4; mean pressure in 
cylinders, high starboard 86.4, port 86.2, intermediate 
starboard 35, port 34.7, low starboard 15.7, port 15.8; 
indicated horse-power, high-pressure cylinders, starboard 
1157, port 1147, intermediate, starboard 1225, port 1210, 
low starboard 1443, port 1442, total, starboard 3825, port 
3799, gross total 7624. The Arrogant will this week carry 
out gun and circle trials, and also an eight hours’ steam 
trial at 10,000 horse-power. The Earle Shipbuilding 
Company supplied the machinery. 


The Mallard, torpedo-boat destroyer, build by Messrs, 
J. I. Thornycroft and Co., of Chiswick, left Chatham 
Dockyard on the 24th ult. for her official full power three 
hours’ trial, the results being a speed of 30.096 knots as a 
mean of six runs on the measured mile, and 30.115 knots 
during the three hours’ continuous run. The vessel after- 
wards returned to Chatham. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 27th ult. a large steel screw 
steamer which they are constructing to the order of the 
Deutsche Dampfschifffahrts Gesellschaft ‘‘ Hansa,” of 
Bremen. The vessel is built of steel, and is intended to 
take the highest class in Lloyds’ Register. She is 432 ft. 
in length by 54 ft. beam, and will be rigged as a schooner, 
The engines are of the four-crank quadruple-expansion 
type, 210 lb. working pressure, balanced on the well- 
known Yarrow, Schlick, and Tweedy system, and they, 
with the boilers, are also being constructed by Messrs. 
Wigham Richardson and Co. The vessel was named the 
Tannenfels. 


The Trafalgar, battleship, and the Crescent, cruiser, 
Captain F. Powell, carried out their pay-off steam trials 
at Portsmouth on the 27th ult. Both ships had served 
on foreign stations, were very light, their bunkers being 
practically empty, and had dirty hulls, so that no value 
can be attached to their speed: In fact, the speed of the 
Trafalgar was not taken, but Crescent’s patent log showed 
a speed of 185 knots. With 97 revolutions the Crescent 
developed 10,400 horse-power, and with 82 revolutions 
the Trafalgar developed 7370 horse-power. In each case 
the trial was regarded as satisfactory, and the ships re- 
turned into harbour. 








Sipe Co.uision At BorouGH Market, SouTH-EAstERN 
Raitway.—A few minutes after midnight on July 20, 
what might have n a very serious collision, occurred 
at the Borough Market Junction, where the lines to and 
from Charing Cross diverge from those to Cannon-street. 
Between London Bridge and Borough Market there are 
two up-roads, east and west, running side by side, and 
these converge on the Charing Cross Leach into one up- 
road. A special train, almost empty, was running on the 
east road with all signals off from Charing Cross, while a 
train from Maidstone, also for Charing Cross, was running 
on the west up-line, with, of course, signals against it. 
Owing to the exigencies of the traffic trains are allowed 
to run up to the home signals at this junction and are not 
blocked back. The driver of the Maidstone train had 
some difficulty in starting from London Bridge and he 
broke a draw-bar there, between the front van and the 
train, and had to run on with the side chains coupled. 
This somewhat disconcerted him, and he imagined he 
was on the east line, while his front guard kept looking 
back to see if his train was all right, and so did not notice 
that the proper signals were against his train. The rear 
~~ noticed this, but not seeing a train on the east line, 

e thought it best to let his driver go on and clear, the 
fouling point. The special ran through London Bridge 
Station and was quickly overhauling the other train, 
which the driver thought would stop at the junction 
signal, when his own home signal was suddenly thrown 
up in his face by the signalman, who had noticed the two 
trains were converging. The driver of the special promptly 
applied his brake, but -his engine struck the hind coach of 
the Maidstone train and was derailed, as well as the two 
leading coaches, whieh were thrown foul of the down-line 
only just behind a passing down-train. All the handles 
on the Maidstone, as well as the projecting part of the 
rear guard’s van, were torn off, but the driver only felt a 
slight jerk and ran on to Waterloo before he became aware 
that his train had actually been in collision, Four pas- 
sengers in this train scemeladial of being shaken, and the 
rear guard was thrown down and slightly injured. This 
accident was clearly attributable to the mistake of the 
Maidstone driver in thinking he was on the east road, and 
he frankly admits this. Major Marindin, in his report, 
points out how serious the consequences might be when 
two trains are thus allowed to approach on converging 
lines, trusting only to the one stop signal; and, though he 
admits that the exigencies of the traffic here are very 
great, yet he hopes that the South-Eastern Railway Com- 
pany will, at least, give the system of blocking back at 
this junction a trial, especially as it appears that the 
signals at this junction, though very clear, have on 
another recent occasion been mistaken and taken wrongly. 
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{ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 


mber of views given in the Speci, ion Drawings is stated 
Mn eah cas tes oc cas te pee & 
illustrated. 
wits inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
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date 9 

= ification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

person may at any time within two months from the date of 


An fo 

advertisement of the tance of a complete specification 

ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


194. P. Jebsen, Dale, Norway. Process for 
corbonisation of Peat by Electric Heating. (1 Fig.) 
October 6, 1896. [Date claimed under the International Conven- 
tion, March 18, 1896.]—According to this invention electric heat- 
ing is applied by means of electric heating bodies such as wire 
helices and the like cast into an electrically insulating mass, 
which is a bad heat conductor. These heating bodies can be 
prought into direct contact with the peat, and be so arranged 
that the peat to a material degree can take up the heat by radia- 
tion from the heat bodies. In carrying out the process in a retort, 
the inner walls of the latter are covered with asbestos or other 
heat-insulating material, and the electric heat bodies are applied 
to the inside of this material, and also, for instance, in the midst 
of the retort or in several rows within its hollow space. The peat 
will then be heated directly by the electric heat bodies, while the 
retort itself does not become much heated. Radiation and loss 
of heat to surrounding parts of the apparatus are thus quite 
avoided. In the apparatus shown there are three pivoted retorts 





























A. Each retort is mounted at about the middle of its height or 
length in pivots B, which work in bearings C on the framework D 
that is preferably provided with wheels E for running on rails. 
The left-hand retort A is shown in the upright closed working 
a ype the middle one in the horizontal position, and the right- 

and one in the turned over position in the act of being emptied 
of its contents, the lid H being opened. The inner walls of the 
retorts are covered with a lining F of asbestos or other suitable 
heat-insulating material, and the electric heat bodies, here shown 
in the form of ordinary iron wire G, are coiled on the inside of the 
asbestos lining F. Wire Gl is also coiled round a covering F! of 
asbestos or other suitable heat insulator on a central hollow part 
Al of the retort. The wires form a resistance in an electric cir- 
cuit, the mains for which pass through the pivots B. The wires 
may be partly embedded in the asbestos. By this heating process 
the peat is evenly heated from within as well as from without, 
and the duration of the heating process can thereby be reduced to 
10to 20 minutes. (Accepted August 25, 1897.) 


25,010. E. Hopkinson, Salford, Lancaster. Mag- 
netic Apparatus for Eftecting Reciprocating Motion. 
(2 Figs.) November 7, 1896.—This invention relates to magnetic 
apparatus whereby an appliance such as a hammer, striker, 
beater, or the like, urged in one direction by weight or spring, is 
alternately moved in opposition to the weight or spring and 
released, thus having the required reciprocating motion imparted 
toit. For this purpose, as shown in the a drawings, 
a revolving iron or iron-rimmed wheel A is employed, having a 
circumferential groove in which is wound a coil B of insulated 
wire connected to a battery or other source of electric power, so 
that the iron of the rim ‘is rendered magnetic. The flanges b 





Which form the sides of its groove, constitute circular pole exten- 
Sions capable of attracting an iron keeper or armature C, which is 
attached or connected to the striker or other appliance to be 
reciprocated. This appliance is suitably guided and urged by 
Weight or spring in the direction indicated by the arrow D, but 
- armature is drawn to, and would be held in contact with the 
‘anges as they revolve, and thus moved in opposition to the 
neeght or spring if these flanges were continuous. In order, 
“on to effect the desired reciprocating motion, segments of 
é € flanges are cut away, so that during portions of each revolu- 
ean the wheel, in the direction of the arrow E, the attraction 
Yt © armature C ceases, and the appliance makes a stroke away 
m the wheel in obedience to the weight or springs. (Accepted 


LIFTING AND HAULING APPLIANCES. 


16,076. H. J. Worssam. London. Apparatus for 
Lowe: and Raising Casks. (2 Figs.) July 6, 1897.— 
This invention relates to apparatus for lowering or raising casks 
from floor to floor. A A are two continuously travelling chains at 
a distance apart somewhat greater than the length of the longest 
cask to be dealt with. These chains are connected by cross-bars 
Bat intervals apart greater than the diameter of the largest cask 
C to be dealt with. e chains A pass along guides G over slowly 
revolving sprocket-wheels D at the top of the lift and under pulleys 
Eat the bottom. F F are another pair of similar chains with 
cross-bars M. These chains pass over sprocket-wheels H and 
under pulleys I of smaller diameter than the wheels D and pulleys 
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E, but geared so that the two pairs of chains A and F travel at 
exactly the same speed. Each of the cross-bars J of the pair F F 
isalways on the same level with, but some distance behind, a cross- 
bar B of the pair A A. The sprocket-wheels H are fixed ona 
sleeve which turns on the shaft carrying the sprocket-wheels D. 
This sleeve is driven by chain from a shaft K driven preferably by 
worm gear, and connected by a pinion and intermediate with a 
wheel L on the shaft of the sprocket-wheel D. A cask to be 
lowered is placed on a pair of the bars B and Mso that when these 
descend they lower the cask to the floor below, where there may 
be provided a sloped block N so that the cask on reaching N rolls 
off an incline P. By reversing the motion of the chain, casks can 
be raised from floor to floor. (Accepted August 11, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,223. Dr. E. L. Doyen, Rheims, France. Flexible 
Transmission Shafts. (3 Figs.) August 31, 1896.—This 
invention relates to improvements in flexible transmission shafts 
in which short tubular adjacent parts are threaded on a core, 
and can be displaced angularly to each other by turning on 
spherical surfaces. The said tubular parts are made all alike, so 
that they can be readily interchanged, and they are provided at 
their ends with teeth or tenons and grooves or mortices whereby 
they are kept in engagement when rotated. The flexible shaft is 
formed of a series of tubular parts 6 which may vary in length, 
threaded on a flexible cable a formed by a pe. erga steel 
band or by a metal cable ; or where only a small amount of energy 
is to be transmitted, a silk cord or — may be used which is 
rendered non-extensible by any suitable means, such, for 
example, as a central steel wire. This core forms a flexible sup- 
port on which the aforesaid tubular parts b are threaded and 
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fixed, either at the two ends of the cable only or also at other 
rts thereof, and it is not used for the transmission of motion. 
he tubular parts b are formed at their ends with tongues or 
tenons ¢c and mortices or recesses d, these parts being made alike 
in all the elements, so that the tenons of one element correspond 
and can fit into the mortices of an adjacent element when threaded 
on the flexible core a@ as aforesaid. To prevent the said tubular 
rts cutting the central core at their joints when moved angu- 
larly to each other, the tongues or tenons ¢, and grooves of mor- 
tices d are chamfered or made with angles (as shown) correspond- 
ing to the maximum angle of inclination to which the parts may 
be turned. The morticesd on the end of one element form con- 
cave spherical surfaces exactly corresponding to the tenons ¢ 
which form convex spherical surfaces on the end of the adjacent 
element, the centre of the sphere common to the two surfaces 
being on the axis common to both. (Accepted August 25, 1897.) 


23,009. T. C. Aveling, Birmingham. Scarifying 
Mechanism of Rollers. [4 Figs.) October 16, 1896. 
—Scarifying mechanism consists generally of a series of pick ends, 
jointedly connected to a trailing framework, capable of ae 
attached to the rear of asteam road roller ; the same being fitt 

with mechanism for putting into and out of action the pick ends. 
The attachment is used for cutting up the surface of roads to be 
repaired. It has been found that the road metal displaced by the 
pick ends instead of keeping within the path thereof, is thrown 
sideways on to the untouched surface ; necessitating a scavenger 
following the roller to sweep or rake the said road metal from 
the untouched surface on to the cut-up one. The object of this 
invention is to obviate this by providing the scarifying mechanism 
with a metal or other ¢ or skirting board to embrace the 
pick ends, to trail within a suitable distance from the ground 
and to prevent the road metal displaced from leaving the trail of 
the scarifier. This guard is preferably constructed from metal, 
suitably strengthened, and attached either rigidly or jointedly to 
the framework of the scarifier or to some suitable part of the rear 
of the road roller. The scarifying mechanism @ is carried by a 
trailing framework a2, affixed to the rear of the tender b and one 
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itself forms no part to this invention. The guard or mould boards 
which form the subject of the invention are represented by two 
depending parts ¢, c2, each consisting of a leg c? and a blade or 
foot c4, the latter being of a considerable area. These depending 
parts c, c2, are hingedly or jointedly connected at d to the frame- 
work a2 of the scarifying mechanism, their ends being mounted 
upon outstanding pegs d2, or their equivalents, through the 
medium of screw nuts or the like. The blades or feet of these 








two depending parts are adopted to trail with the scarifying 
mechanism and to come within a short distance of the road sur- 
face, and each can be brought into and out of operation indepen- 
dently ofthe other. A chain handle or its equivalent may be fixed 
to each of the depending parts c, c2, for the purpose of lifting 
them in and out of action and affixing them, as it is not at all 
likely that both parts will trail at the same time. (Accepted 
August 15, 1897.) 


MILLING AND SEPARATING MACHINERY. 


22,736. J. Wi Plaistow, Essex, and W. W. 
Clark, Stratford, x. Apparatus for C 
and Grading Ores, Q » &e. [4 Figs.) October 13, 
1896.—Referring to Figs. 1 and 2, a is the pan of the crusher or 
mill, which is of ordinary construction, and is rotated by any 
suitable means. 6 are the three rollers which are rotated by the 
revolution of the pan a; ¢ are the independent axles thereof. 
dare the bearings in which the axles ¢ are mounted, the bearings 
d being in the form of caps which fit closely against the lateral 
surfaces of the rollers b, so as to prevent the access of dust to the 
bearings. e¢ is the inner iron frame upon which the inner bearings 
d of the axles ¢ are carried, and f is the outer frame to which the 
outer caps of the bearings and the, inner frame are secured. In 
the case of a three-roller crusher as here illustrated, the inner 
frame is made triangular and the outer frame hexagonal in shape. 
g, 9 are the two standards at opposite sides of the crusher in which 
the two frames are guided. The pan a of the crusher is per- 
forated to allow the crushed or ground material to escape into 
the grader. Referring to Figs. 3 and 4, h is the casing of the 
grader, and ¢ are the inclined surfaces which are placed one below 
and in advance of the other, a space j being left in front of the 
surfaces and a space k at the rear thereof. / is the hopper at 
the upper part of the apparatus into which the crushed or ground 





























material falls from the pan of the crusher, the said hopper having 
the usual regulating door or damper /! for feeding the material 
into the apparatus, and m is the shoot at the lower part of the 
apparatus for the graded material. n is the flap provided in the 
shoot m, the said flap being flexible so that it allows the graded 
material to escape down the shoot but closes against air pressure. 
ois the air inlet at the lower part of the apparatus, and p is the 
discharge opening at the upper end thereof, for the escape of the 
air and that part of the material which has been ground to the 
required de; of finenessin the mill. This improved apparatus 
is employed as follows: The material after it has been crushed 
in the crusher or mill, above described, falls through the per- 
forationsin the pan thereof, and is introduced into the hopper /, 
the door U1 of which being opened allows the material to fall on 
to the first inclined surface 7 against a current of air created by a 
fan, the air flowing in the direction indicated by the arrows shown 
in Fig. 8. The material then passes on to the next inclined sur- 
face and again encounters a current of oe aes through the 
space between the two uppermost inclined surfaces, and so on 
until it reaches the shoot m through which the part of the material 
which has not been sufficiently ground in the crusher is allowed 
to escape, to be again conveyed to the crusher for further treat- 
ment. (Accepted August 25, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


18,416. J. H. ae Melbourne, Australia. Wall 
or Lining for Shield Tunnelling and for Shaft 
Sinking. [7 Figs.) August 19, 1896.—By the adoption of this 
method in shield tunnelling it is not neceseary to follow the 
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of the wheels b2 of the steam road roller; but this mechanism of 








shield with metal cylinders or masonry or other similar material 
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as is now usually done. The ordinary shield is employed, and it 
is followed closely with strong wooden lining of the outer form of 
the tunnel or shield built of sections or segments forming rings, 
and provided when requisite with continuous lines of horizontal 
struts strong enough to form resistance posts or bearers for the 
pressure of the hydraulic rams by which the shield is forced for- 
ward, The rings or consecutive lengths of lining are built either 
partly or wholly within the tail or rear end of the shield, or close 
following the rear end of the shield. Each “ring” or length of 
tunnel liniog, in its simplest form, consists of the circumferential 
laggings and their supporting ribs ; a, a being the ribs, each com- 
posed of a suitable number of segments formed of one or more 
layers or plies of wood ; and b, b the boards or laggings — 
at or near their ends by said ribs, and when in position forming 
the outer tunnel lining. The laggings may be double, forming a 
double layer of laggings breaking joint, so that the longitudinal 
joints in each of these inner and outer layers are covered by 
laggings of the other layer. c, care the struts or thrust-blocks, 
one or more of which is placed opposite each ram of the shield, 





to bear and distribute the pressure when shoving the shield ; also 
the struts form braces for the segments. In shield tunnelling 
vith lining, as shown in Fig. 2, when the thrust-blocks c, ¢ are not 
used, the head of the ram will be so formed as to bear on the ends 
of the laggings when shoving the shield. d, d (Fig. 2) are seg- 
ments, either temporary or —— securely wedged between 
the struts c, and thus forming a complete or part ring interme- 
diate to the ribs a. The segments d may only be required when 
the laggings or ribs are being unduly strained. The “sett” is 
composed of sill e, cap el, and legs e?, and it is built within the 
linings when further strength is required, or to prevent deforma- 
tion of the linings until the vacuity left by the shield outside of 
the laggings has been filled by grouting or by the closing in of the 
unsupported earth at the sides of the tunnel. This sett may be 
extended by additional struts to further strengthen large tunnel 
linings. Longitudinal flanges may be used to form connectin 
pieces between the end rib segments; also they may be us 
with, or take the place of, the thrust-blocks ¢, c. (Accepted August 
25, 1897.) 


VEHICLES. 


15,949. A. A. Pope, Cohasset, Mass., U.S.A. Sus- 

ension of Motors and the Transmission Gearing 
bor Motor Road Vehicles. [3 Figs.) July 5, 1897.—The 
frame of the running gear comprises, as usual, side bars a, a, 
and front and rear cross-bars @, a?, these bars being preferably 
tubular in construction, The rear cross-bar a2 has depending arms 
or hangers a? which support the rear axle c!2, and the front cross- 
bar a! furnishes support for the front axle b. Between the two 
side bars a, a extend usual carriage springs a4, which support the 
earriage-box or body 2, and carriage springs a5, which support 
the motor platform y. The latter is free from the former at all 











points, and the two are thus supported independently of each 
other, whereby the vibrations of the motor are prevented from 
being transmitted to the carriage-box or body, and the motor is 
prevented from being affected in any manner by the movements 
of the carriage-box or body. The springs a5 are made stiff enough 
to insure the proper action of the transmitting gearing between 
the motor and the driving wheels. With the form of transmitting 
gearing between the motor and the rear axle, which is shown in 
these figures, freedom for oscillation of the motor platform with 
respect to the running gear can be secured by making the chain 
ell somewhat slack. A preferable form of transmitting gearing 
is also described. (Accepted August 11, 1897.) 


MISCELLANEOUS. 


22,149. S. C. Davidson, Belfast. Tea-Leaf Rolling 
Machines. [7 Figs.) October 6, 1896.—The objects of the in- 
vention are to effect a better circulation of the individual leaves 
throughout the mass of leaf in the leaf receptacle during the 


pins supporting the rolling-table, and of the crankshaft in connec- 
tion therewith upon the footsteps on which they rest at the 
bottom of the oil-bath bearings in which they work, by the intro- 
duction between the said points and the footstep bearings of a 
specially constructed washer, whereby a continuous lubrication 
over the entire surface of both is accomplished. A, A are the 
standards which support the machine, and which are provided 
with brackets B, B which carry the three-armed frame C and the 
bearings D, D of the driving shaft E. F is a bevel-pinion gearing 
with the driving crank wheel G, one arm of which is provided 
with a bearing H for the crank pin J driving the rolling-table K, 
which is further supported by the pins J1, J2 bearing in cranks 
L, L! carried upon the frame C. The standards A, A also carry 
the platform or table P, which supports the leaf receptacle O 
with the ploughs U, attached to the interior sides of the leaf 
receptacle. In the centre of the dished portion of the rolling- 





























table K is a conical projection M which may be made as an in- 
tegral part of the well, as shown, or formed separately and 
bolted down to the bottom of the well. A rim or flange N is 
carried round the curved portion of the periphery of the table. 
Q is the discharge-door of the leaf receptacle O which swings open 
over the  prepcra R, which is between the under edge of the 
door Q and the upper surface of the rolling-table K. The apron- 
shelf R is rigidly suspended from the ends §, S of the platform P. 
T, T are ratchet-like projections upon the outer lower edge 
of the leaf receptacle O. T!, T! are ratchet-like projections 
along the left-hand side of the shelf R, and which move the 
escaped leaf and juice at each full reciprocatory movement of 
the table along and around its outer surface from the point T2 
on Fig. 2 to the point TS at the opposite end of the table, where it 
is wiped off by the ratchet projections T! on the left side of the 
apron-shelf R. In Fig. 1 V! indicates the anti-friction washers. 
(Accepted August 11, 1897.) 


21,979. A. Masson, London. Paper-Making Ma- 
chinery. [2 Figs.] October 5, 1896.—This invention relates to 
an improvement in or applicable to paper-making machinery, and 
consists in improved means of supporting the wire-cloth, whereby 
it is caused to vibrate ina truly level plane and its adjustment 
and levelling are facilitated, and the connection of the reetes 
shake frame to its means of support is simplified. a is the shake 
bar, and b is the breast roll which is supported by the shake bar 
and carries the wire cloth c. The shake bar is suspended from 
raised standards d, by pendant spring connections e, which, at 
their —— ends, are bolted as at f, to the upper parts of the 
standards, and at their lower ends are adjustably connected, as at 
g, to the lower ends of brackets or arms A which are bolted as at 
tand depend from the sides of the shake frame above the connec 
tions of the springs e to the standards. The arrangement is such 
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that the shake frame and the wire which it os age and the usual 
accessories which work therewith and partake of the vibrating 
motion thereof, are so supported that they can receive the desired 


end of two pipes A* and B*, which are to be connected together 
at their meeting ends. The spigot end A is formed with three 
lugs a@ projecting from a flange or collar a* on the pipe. The 
faucet end B is enlarged, or, as shown, is formed with an inter. 
nally projecting flange b*, in which are provided three gaps b 
These gaps b extend respectively to the corresponding ends of 
three recesses ¢ which are undercut in the enlarged end, or, as 
shown, are formed by the internally projecting flange b*. The 
gaps b in the faucet end of one pipe are of sufficient width to 
allow of the lugs a on the spigot end of another pipe being readily 
inserted through them into the recessesc. These recesses are of 
gradually decreasing depth, so that whilst at their ends nearest to 
their respective gaps b they are of sufficient depth to allow of 
entrance of the lugs a at those ends, their depth at their ends 
farthest from their respective gaps b is less than the thickness of 
the lugs a. The consequence of this is that when the spigot end 
of one pipe is inserted into the faucet end of another pipe, and a 
partial turn is given to one of the pipes, the lugs @ of the one 
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ipe will, by reason of their camlike or screwlike action along the 
inclined surfaces cl of the recesses c, press the abutting surfaces 
d, e of the spigot and faucet ends into close contact, so as to form 
a tight joint between the pipes at that part. The tightness of the 
joint may be aided by forming one or more annular grooves a! 
and el in the surfaces d and e respectively to receive india-rubber 
or other suitable packing material. A collar or flange f may be 
formed on the spigot end of the pipe behind the lugs a at sucha 
distance from these that when the surfaces d and e are in close 
contact, the face of the flange f will also be in close contact with 
the outer face of the faucet part b*. Annular grooves g, g! to 
receive packing may also be formed in the contact faces of the 
parts f and b* if desired. This flange f, whilst providing addi- 
tional security against leakage, and imparting a neat and com. 
pact appearance to the above-described pipe coupling, also serves 
to prevent mortar and dirt, &c., from getting in between the lugs 
and in the gaps and recesses, whereby disconnection of the 
coupling would be rendered difficult after a lapse of time. (Ac- 
cepted August 11, 1897.) 


17,049. G. H. Harrison_and T. J. Harrison, 
London. Apparatus for Taking and Projecting 
Photographs in Quick Succession. [2 Figs.) August 1, 
1896.—In this apparatus in taking photographs in series, the film 
is unwound from a spool A by a drum B provided at each side with 
a peripheral series of radial pins that engage in corresponding 
holes in the edge of the film. From the drum B the film is 
guided by rollers C and C! past a shutter D, which revolves behind 
alens E so as alternately to cover and uncover the latter. After 
passing round a second drum B! of the same diameteras the drum 
B, and also provided with two sets of radial pins that engage in 
the ‘aforesaid holes in the film, the film is wound upon a spool Al 
which is rotated by means of a spring or other suitable driving 
mechanism. The twopin drums B and B! are connected together 
by the three toothed wheels indicated in dotted lines in Fig. 1, 80 
as to move simultaneously with equal velocities and in the same 
direction. To give the requisite intermittent movement to the 
drums B and B', and thereby to the film, there is fixed on the 
axle of the intermediate toothed wheel a wheel F provided with 
a suitable number of teeth or pins, of which there is always at 
least one engaged in a groove formed by ribs projecting from one 
surface of adisc G. This disc (Fig. 2) is mounted on an axle at 
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right angles to that of the pin wheel F, and is continuously 
rotated by hand or by any suitable mechanism. The aforesaid 
groove, from one end g to the other g2, subtends 360 deg. at the 
axis of the disc G. The portion of the groove from g to g! sub- 
tending 180 deg. at the axis of the disc G is co-axial with the disc, 
but from g! to 92 the groove gradually approaches the axis of the 
disc, the distance between the ends g and g? of the groove being 
equal to the radial distance between consecutive pins in ™ 
wheel F ; so that if, as shown in Fig. 1, two consecutive pins f 
and /2 of the wheel F be simultaneously engaged in the two ends 
g and g? of the groove, and the disc G be rotated in the direction, 
as seen from the left-hand side of Fig. 1, opposite to that of the 
hand of a watch, then during the first half revolution the wheel 
F will kept stationary of a of the engag it of the 
pin f! in the portion g, g' of the groove ; whereas during the 











lateral vibration, while the wire moves onwards, as indicated by 
the arrow 2, in a truly level plane, whereby the slight arc-like 
movements to which the frame is subjected as at present sup- 





operation of rolling, with also a better aeration and cooling of 
the leaf, and to effect the delivery of the rolled leaf from the 
leaf receptacle when the discharge-door thereof is opened, so as 
to prevent any of it falling in below the rolling-table ; and also to 
automatically sweep along off the outer surface of the rolling- 
table any of the leaf and juice which escapes through the clear- 
ance space between it and the lower rim of the leaf ge reg 
and wipe such leaf and juice off the table at one eg where it 
may be collected in a suitable receiver, whereby the trouble and 
danger of doing this by hand, as heretofore, is entirely avoided, 
and at the same time the rolling table is continuously kept clear 
of any accumulation of such leaf and juice; and, to further 
reduce the friction of the bearing between the lower points of the 


ported are avoided, to the advantage of the even distribution of 
the supported pulp. At the connection of the springs e with the 
arms h the springs are riveted as at ¢! to laterally extending plates 
e?, which abut against the inner sides of the arms and bolted thereto 
at e3. Said plates are formed with projecting lugs e+, which enter 
vertical slots h! ; in the inner sides of the arms h h?2, are adjusting 
screws whereby the shake frame is truly adjusted and levelled, 
prior to the bolts el, securing the arms and suspending springs to- 
gether, being set up. (Accepted August 11, 1897.) 


21,845. B. Ro Church Gresley, Derb 


second half-revolution the pin f! will be caused by the outer wall 
of the non-co-axial portion gl, g2 of the groove to move into the 
position shown as occupied by the pin f?. The shutter D is con 
nected by gearing to the disc G in such a manner that it will 
synchronise therewith, so as to expose the film during its period 
of rest and to cover the lens E whilst the film is in motion. (Ac 
cepted August 4, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 
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THE RIVER VOLGA, 

Considered as the Great Water Highway of Russia. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 310.) 

Havine followed the river from its source to its 
mouth, it will be convenient here to summarise 
certain of the data given, and then to add some 
account of the steps taken by the Government to 
improve the navigation of the Volga before pro- 
ceeding to deal with the craft which navigate it. 

The following Table gives the distances, falls, 
and velocities of current : 


Between Stations. 


in 


Surface Velocity. 


























|e? eS ee oe ee ili tn ism 
| EI Summer | Spring 
Bs Fall. Low Highest 
: ra Water. Water. 
Stations. g = 
z |* ¥ 
o o 5 | Se | 5 ej hy 
Zui = are | RE | ne | Ae ms 
aS at = (a fe pa le 
Tver .. ..| 275) 275] 245 | 0.89 | 
Ribinsk ..| 510) 235} 146 | 0.62 0.63) 043 | 4.5 3.0 
The Ounja ..| 725) 215) 38.50.18 | 
Nijni .. ..{ 810; 85) 28.5) 0.335; 16 | 1.09) 7.0 | 4.77 
The Kama ../1110 300} 81.0/ 0.27 | | | | 
Samara .. |1884| 274) 58.5 | 0.214 | | 
Saratof ../1605| 221] 58.0 0.262; 1.9/1.3 | 7.0 | 4.77 
Kamishin ..|1750) 145| 30.0| 0.207 |The only velocity obser- 
Czaritsin ../1860 110} 18.0/ 0.164, vations given below 
Tchorny Yar (1990, 130} *31.0| 0.238 Saratof are those at 
Enotaévsk ..|2073, 83) *12.0| 0.144 Petropaolofka, at the 
Astrakhan .|2170) 97| 113.5 | 0.14 | beginning of the delta 
| | 40 miles above Astra- 
| khan, namely, 
Caspian Sea . .|2255 | 18.0 | 0.094! 1.28) 0.88; 6.0 | 4.0 
—, COS (eee (eae = ences 
| 


Total «| .. (2255) 768 | 0.34 
' ‘ ' 





* The fall between Czaritsin, Tchorny Yar, and Enotaévsk seems 
rather doubtful, but it is taken from the longitudinal sections 
given in Professor Bogousiavski’s book. 

t He does not give any data for the fall below Enotaévsk ; the 
fall given in the Table is, therefore, only an approximation by 
the writer from data in the book. The surface velocities are 
deduced from Tables in Professor Bogouslavski’s book, giving 
numerous results of observations at the various stations. 


volume 


area 
from 0.5 of the surface velocity at low water to 0.8 
of the same at high water. 

From the above Table the following falls are de- 
duced for the whole of the navigable part of the 
river : 


The mean velocity = may be taken at 


Feet In Feet per 
Fall Miles. Mile. 
From Tver to As- 
trakhan... ne 515 1895 = 0,272 
From Tver to the 
sea se we 523 1989 = 0.264 
From Ribinsk to 
Astrakhan ... 369 1660 = 0.222 
From Ribinsk to 
the sea ... os 377 1745 = 0.216 


The fall is always taken at summer low-water 
level. But as this level varies very much—as well 
from year to year as in the course of each year—it 
1s necessarily very indefinite. The Government en- 
gineers have, therefore, after numerous observa- 
tions extending over several years, determined a 
level which is considered normal low water for 
each of the stations of observation, and the fall is 
determined with reference to these normal levels. 

It will be observed that the total fall—from 
source to mouth—is 768 ft., and the mean level of 
the Caspian is considered to be 85 ft. below the 
level of the Black Sea, which makes the source of 
the Volga 683 ft. above the Black Sea, and there- 
fore also 683 ft. above the Baltic, as both the Black 
Sea and the Baltic are considered to be on the same 
mean level asthe Atlantic. Professor Bogouslavski 
States that, according to official levels taken in 1885, 
the source of the Volga was found to be 665 ft. 
above the Baltic, and that previous levellings had 
put the height at 840 ft. above the Baltic. In 
these circumstances it appears fair to take 683 ft. 
as the height of the source above the Baltic in this 

scription, 
le Myre to this view, the normal low-water 
tg of the Volga is on a level with the Baltic and 
fe Black Sea about 130 miles below Saratof 
srhereas, according to the levelling of 1885, which 
ra a Bogouslavski adopts, this point would be 
Pr “ 40 miles above Saratof); below this point, 
lerefore, for a distance of 520 miles, the river 
tuns below the level of the Black Sea. 
ss ~ to the action of the Government as conser- 
ators of the river, the first step was taken by 





Peter the Great, who in 1773 instituted the Chief 
Directorate of Water Communications, which in 
the first instance consisted of various ofticers— 
civil, naval, and military—but not of engineers or 
specialists. 

The section from Tver to Ribinsk was taken in 
hand first, and the channel much improved by 
removing boulders, blasting rocky sills, and dredging 
sandy shallows. Various attempts were made to 
deepen the sandy shallows by confining the current 
between dams or shields of fascines or wickerwork 
or sunk barges, &c. But little success appears to 
have attended these efforts, as the sand was almost 
invariably deposited again a little lower down, 
where it produced another shallow. 

No systematic or effective work of this kind was 
undertaken till 1857. 

Meanwhile the conclusion had been arrived at 
that the best remedy for shallow water in the 
upper reaches would be a reservoir to impound a 
large volume of water above the navigable part of 
the river, which could be discharged by draw-doors 
as required. This plan was first proposed in 1826, 
and was ultimately carried out in 1841-3, in which 
latter year the dam was completed. This dam and 
reservoir have already been mentioned in the early 
part of this description. It has been found that 
an additional discharge of 1715 cubic feet, or 47.64 
tons, per second, through the draw-doors raises the 
level of the water 104 in. at Tver (185 miles below 
the dam), and 2? in. at a distance of 404 miles below 
the dam. _ As the capacity of the reservoir is 356 
million cubic yards, this rate of discharge could be 
maintained for 64 days, irrespective of any afflux of 
water from the various sources or tributaries during 
this period. 

In 1848 a commencement was made to mark the 
channels with beacons or buoys, and in 1854 
dredging was regularly undertaken on some of the 
shallows. But all these efforts were essentially ex- 
perimental and tentative, not systematic. 

The systematic work of improving the navigation 
was at last taken in hand by the Department of Ways 
of Communication in 1857, when a careful survey 
of the river between Tver and Ribinsk was com- 
menced. This was followed by blasting the rocky 
sills and clearing away the débris and the boulders. 

In 1865 it was decided to undertake the regula- 
tion of the channel between Tver and Ribinsk, for 
which purpose, besides the deepening of the channel 
by the means already adopted, it was proposed to 
confine the current to a width of 140 ft. between 
guide shields or screens, so as to maintain a depth 
of water of 4 ft. The screens were constructed of 
fascines or wickerwork attached to stakes or poles 
driven into the river bed, and projecting 2 ft. 
above the water, whilst similar screens extended 
from these longitudinal ones to the shore, to check 
the current and induce the deposit of sand at the 
sides. 

The principle of confining and guiding the current 
was tried with a variety of screens, on the shallows 
below as well as above Ribinsk. 

The first screens, attached to stakes, did not 
answer, because the stakes got shifted in the sandy 
bottom or upset and even washed away. 

Old barges of various kinds were tried, moored 
on either side, and sunk there by stones, sand, &c.; 
but they were too costly and inconvenient. 

Screens were also constructed of wooden boxes, 
specially made for the purpose and sunk on each 
side of the channel in the same way as the barges. 

But all these fixed screens were cumbersome and 
inconvenient, and had to give way to movable 
screens. The most simple temporary screen used 
is illustrated in Figs. 4 and 5, on page 428. It 
consists of a couple of baulks a couple of feet or so 
apart, connected by a number of transverse timbers 
and moored where required. The actual screen itself 
consists of narrow planks or stakes dropped down 
to the bottom alongside one of the baulks, and 
securely lashed together and to the baulk. <A 
gangway plank laid on the cross timbers completes 
the structure. Sometimes wattle or wicker hurdles 
are used instead of the narrow planks. 

But the most effective moveable screen, and the 
one most in favour, is that designed by Mr. Yan- 
kovski, and illustrated in Figs. 3and 6. A, A are 


two rafts 21 ft. apart, joined together by trans- 
transverse baulks B at frequent intervals. OC, C 
are two longitudinal baulks acting as ties between 
the transverse baulks B. D is a line of baulks laid 
on B in hollows so as to be free to be revolved for 
tightening the mooring chains E.  F isa line of 





baulks similarly laid on B and held down to them 


for tightening the ropes G attached to the mooring 
posts H driven into the river bank or bottom. I is 
the floating screen consisting of a timber frame- 
work sheathed on the underside with 1-in. boards 
with }-in. spaces between them for sand to pass 
through and deposit at back. The screen is 17 ft. 
to 18 ft. wide, made in lengths of about 175 ft. 
each. K are chocks on the shield framing to carry 
baulks L, to which are secured the uprights M, 
which are loosely guided against baulks B. N is 
long box or trough carried near the upper ends of 
uprights M and loaded with stones or sand, to keep 
the lower edge of the shield on the river bottom. 
The upper edge of the shield is suspended by gal- 
vanised iron wire slings or loops from baulks D. 
Planks to form a gangway or platform are laid on 
baulks B. 

When a screen is to be fixed it is towed into posi- 
tion and secured there by anchorsand chains. The 
outer edge of the screen is then lowered by loading 
the weight boxes, till the edge touches the bottom. 
These screens are used on one side of the channel, 
and are placed at an angle to the current, so as to 
let the water impinge on the screen. The effect of- 
this is to let a considerable quantity of sand, held 
in suspension in the water, pass through the }-in. 
spaces between the boards of the screen and be de- 
posited behind the screen, whilst at the same time 
a scouring action is set up in front of the screen. 
At the end of the navigation the screens are re- 
removed. But none of these measures—with the 
exception of clearing away boulders and rocky sills 
—have really deepened the channel. Artificial 
scouring by any of the means tried has no perma- 
nent effect ; and it is even very uncertain how much 
temporary good it does, as long as the action lasts. 
It does certainly scour away the bottom of the 
sandy shallow to which it is applied; but by so 
doing it tends to lower the surface of the water, 
thereby not only counteracting part of the good 
done by the scour, but also reducing the depth of 
water above the shallow, and practically extending 
the shallow up stream. 

What is undoubtedly of the greatest importance 
in maintaining the greatest practicable depth of 
water on the shallows is the efficient marking out 
and buoying the channels and regulating the traftic 
under proper supervision so as to prevent vessels 
with too great a draught of water attempting to 
pass the shallow and sticking on it. A single 
stoppage of this kind may reduce the depth of 
water on a shallow for weeks, and cause immense 
inconvenience and loss to merchants and carriers. 
And yet it was not until 1880 that a real beginning 
was made to deal with the matter from this point 
of view. The Engineers of the Ways of Commu- 
nication then took the matter in hand seriously, and 
a great deal was effected between 1880 and 1885, 
not only between Tver and Ribinsk, but all the 
way down the river below Ribinsk as well. The 
consequent improvement of the navigation of the 
Volga has been very great. 

Besides the guide screens for regulating the 
channel, a species of rake or harrow has also been 
used with more or less success for deepening the 
water on the shallows. It is dragged over the 
shallow by a steamer, and the sand thus stirred up 
is carried off by the current to a considerable 
extent. This is only useful when the current is 
sufficiently strong. 

Marking out and buoying the channel, which had 
been commenced in 1848, and again in 1867 in a 
more systematic way, was not properly dealt with 
till after 1880. Then flag-posts and beacons were 
fixed in all difficult places, of which there are about 
330 between Ribinsk and the Caspian. The right 
side is marked by red iron beacons and the left 
side by white ones. Besides this, posts are also 
fixed to mark the ends of sandbanks and islands, 
and special marks are placed along the low banks 
which are submerged in spring. At the beginning 
of each shallow a post is fixed on which the depth 
of water on the shallow is clearly marked, and the 
channel is lighted at night. 

Marking out the channel begins between Ribinsk 
and the Kama, when the depth of water falls to 
8 ft. 2 in. on the shallows ; and below the Kama to 
the sea, when the depth falls to 9 ft. 4in. on the 
shallows. 

Low water is considered to begin when the depth 
on the shallows falls to 5 ft. 10 in. above the 
Kama, and to 7 ft. below the Kama. 

The whole organisation is in charge of officers of 
the Ministry of Ways of Communication, divided 





into sections. Each section is under the adminis- 
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tration of a civil ofticial assisted by engineer officers 
and naval ofticers, who have steam launches at their 
disposal. In 1886 there were only nine Govern- 
ment steamers for this service ; but their number 
has been greatly increased since then. 

In 1885 and 1886 the annual cost of management 
or supervision was 29,500 roubles, whilst that of 
marking out the channel from Ribinsk to the sea 
and on the Kama and its tributaries was 150,000 
roubles. At that time five bucket dredgers of 12 to 
25 horse-power each, with a number of wooden and 
iron barges, were employed, as well as two sand 
pump dredgers with 350 ft. of discharge pipe to 
each, at an annual cost of about 145,000 roubles. 
But dredging sand is not really successful, because 
fresh sand generally speedily again fills up the 
place dredged. 

Previous to 1876 very few observations are re- 


PLAN OF THE SHALLOW. 





tions were taken at 17 in. above the bottom, at! with it. These landing places are generally 
12 in. below the surface, and at mid-depth. Gene- situated where the bank is steep and high, and 
rally it was found that the velocity at 0.6 of the | only in a few instances has anything been done by 
depth below the surface at any point of observation | the authorities to assist the traffic by pitching the 
was very nearly equal to the mean velocity at that! bank with stone or otherwise strengthening it at 
point. the landing places, as, for instance, at Tver, 
Posts were fixed one mile above and one mile} Ribinsk, Yaroslav, Nijni-Novgorod, Kazan, Saratof, 
below each point of observation, on which the/| Czaritsin, and Astrakhan. 
same level was marked by careful levelling, and) There are a great many creeks which might be 
by this means the inclination of the surface of the | made into good havens for wintering steamers or 
water was determined at the time of making the) barges, but hardly anything has been done in this 














velocity observations. direction for the public generally by the authorities, 
Most of the steamboat companies and the large 
steamboat proprietors rent such havens for winter. 


sidered fairly reliable. 





Evidently every care was taken to insure accu- 
racy, so that, although the difticulties were great, 
especially at high water, when it was not always| ing their craft, and in many cases they have estab- 
possible to obtain accuracy, the results may be con- 


It has often been said that the Volga is gradually 





| lished repair shops and storehouses there for the 
use of their vessels. 
Some steamboat owners let their vessels lie at 
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corded concerning the variation of the height of the 
water, and they were made unsystematically at 
various places without any reference to one 
another. 

Previous to 1880 there are absolutely no records 
of the volume and flow of water in the Volga. In 
that year the Government directed a proper hydro- 
graphic survey of the Volga to be made by its 
technical officers under the direction of Professor 
N. A. Bogouslavski. For this purpose stations of 
observation were gradually established on the 
Volga and the Kama, and, generally, each station 
was worked for two or three years from 1880 to 
1886 inclusive. At some of these stations observa- 
tions were made only during the navigation, at 
others all the year round. In connection with 
these stations 43 posts were fixed for taking obser- 
vations of the rise and fall of the water level. The 
current velocity was measured by Amsler and 


Baumgarten’s current-meters, the coefficients 
for which were checked twice every naviga- 


tion. The current-meter was lowered from 
a platform across two boats, on which the 
observers were placed. By means of electrical 
connections the observers read off the velocities at 
the different depths to which the meter was lowered. 
The points of observation were not less than 70 ft. 
and not more than 280 ft. apart, according to the 
width of the stream, and observations were taken 
at not less than three different depths in shallow 
water—i.e., 7 ft. or under—and at more points as | 
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silting up and getting shallower, and that the 
volume of water is diminishing. But Professor 
Bogouslavski says there is no proof that this is the 
case. Accurate observations have only been begun 
of late years, and, therefore, they have been made 
for much too short a period for correct conclusions 
tobe drawn from them. As far as experience goes, 
the depth of water on the shallows is not less now 
than formerly, but, on the contrary, it appears to 
be greater, in consequence of the improved methods 
adopted for regulating the channel and for main- 
taining its depth. But there does appear to be 
some reason to believe that the number of shallows 
and the length of many of them has increased. 

Innumerable schemes have been proposed by all 
sorts of people for deepening the water on the 
shallows of the Volga, and for the last 40 years 
the Government has always been ready to try any 
reasonable proposal, as long as it did not involve 
too heavy an outlay. But it is only of late years 
that they have realised the magnitude and import- 
ance of the problem to be dealt with, and have 
been prepared to face the necessity of a much 
heavier outlay than was previously considered ad- 
missible. The result has been a decided improve- 
ment in the navigation. 


A few remarks about landing and wintering | 


places will now be in place. 


In consequence of the great variation in the | 


height of the water, it is almost universally neces- 
sary to have floating landing stages, moored near 


the depth increased. In shallow places observa- | the shore, and connected by a bridge or gangway ‘and the remainder at later intervals. The vessel we 





| anchor for wintering at the mouth of a tributary, 
|as at Ribinsk, Yaroslav, Kostroma, Kazan, Samara, 
&c., or at the mouth of a ravine. When the water 
‘rises in spring, the vessel is hauled into a part of 
the river where the ice will not injure it ; and in 
the case of a vessel opposite a ravine, as soon as the 
water is high enough, she is hauled into the ravine 
out of the way of the ice. But this is a risky pro- 
ceeding, and great care is necessary, as the water 
sometimes falls very rapidly, and if the vessel is 
not hauled into the river in time, she would ground 
in the ravine, and probably become a wreck. 

In some places ice-breakers have been erected on 
_sandbanks which are dry in summer, and vessels are 
‘moored for wintering in the deep water below the 
/ sandbank in safety. 

The safest wintering place is Astrakhan, because 
‘the ice is always soft there when it moves, and does 
‘not injure vessels. . 

Barges and all wooden craft often get much in- 
|jured by the thin sharp autumn ice when it 15 
| floating down stream or they are moving against 
'it, as it cuts deeply into the planking of the vessels. 

(To be continued.) 








ELECTRIC TOWAGE ON CANALS. 
(Continued from page 403.) 

THE tow-boats that we described in our last 
article have given complete satisfaction on | the 
Seine ; the first was put in service four years since, 











Ocr. 8, 1897.] 


ENGINEERING. 


429 











= 


illustrated combines all the modifications suggested | possesses a large amount of tractive power, although (6 ft. 7 in.) wide, and .60 metre (23.62 in.) depth 
by experience. We made a reference to the amount the Seine is on the whole favourable for naviga- of hull; it is illustrated by Figs. 25 to 27. The 


of wear on the towage pulley, measured after a 
vear’s work, wear that was so small as to be practi- 
cally negligable; this clearly proved that there 
was no slip between the pulley and the chain, in 
spite of the fect that links from time to time 


tion ; but during periods of flood there is a very 
rapid current, and the convoys are in almost all 
cases made up of boats badly adapted for towing, 
and of defective construction. For these reasons 
it is desirable that an ample margin of power should 


towage pulley is placed forward and outside the 
boat ; it has a diameter at the bottom of the groove 
|of 45 centimetres, and is driven by an electric 
|motor through gearing. The current terminals are 
on the pulley shaft, between the pulley and the 


become twisted, and therefore do not pass over |be provided. In the case of more rapid currents spurwheel on the shaft. The chain passes on to 


the pulley truly. In this connection it may be 
added that at some periods of the year, especially 
in summer, and in the vicinity of St. Denis, the 
river is heavily charged with mud and sewage. 
At such times the chains slip over the pulleys 
of the ordinary boats, but never over those 
electrically controlled. 
taking-off pulley works admirably, and although 
but little special care has been taken with the in- 
stallation of the electric gear, so as to protect it 
from the shocks inherent to starting and stopping, 
no difficulty has been experienced with maintain- 
ence. Besides injuries arising to this part of the 
apparatus from mechanical causes, trouble might 
also come from heating due to the current, but no 
indications of this have been observed. Economy 
in working appears to be clearly proved by the 


It was found that the! 


and with heavy tows, the tractive power required 
| would be greater than on the Seine, but in such a 
casethe chain would be heavier, and its greater weight 
, would increase the adhesion to the pulley. The ne- 
cessity of using a heavy chain which is an essential 
condition of good working with chain haulage, agrees 
exactly with the adoption of magnetised pulleys. 
Whatever may be the tractive effort required, there 
does not appear to be any reason for making the 
‘diameter of the pulley very large, and 1.50 metre 
'is a limit which there seems no reason to exceed. 
| In small towing gears this diameter may be decreased 
to 50 or even 40 centimetres, so that while the 
|maximum sizes are not excessive, the smaller ones 
are quite unimportant. With so wide a range of 


adaptibility to varying conditions, it would seem 
that this system of towage must find many suc-! 























following figures. 'The company to which reference 
has already been made, employed, during 1896, five 
ordinary chain-hauled tugs, and three on the electro- 
magnetic system ; the gross daily receipts of these 
latter were 21 per cent. more than those of the 
former, while the crew of each boat consisted of six, 
instead of seven men. The benefit thus gained is 
due to the fact that the material can be used in 
both directions, but in making a comparison 
several points have to be considered. The electro- 
magnetic tug has to be debited with the steam used 
in driving the motor of the dynamo ; but it saves 
the wear and tear of the winches and chains in the 
ordinary system ; these two may be assumed to 
balance. ‘The efficiency measured by taking the 
ratio between the work done in the steam cylin- 
ders, and that utilised on the tow-ropes of the 
convoy—the work done in propelling the boat 
itself being lost—is approximately 70 per cent., 
this being the average of a number of experiments. 
The problem of placing in service a chain-haulage 
tug-boat (toueur remorqueur), under entirely satis- 
factory conditions, thus appears to have been 
satisfactorily solved. It is needless to say 
that the type of boat may be varied according 
to special conditions. What actually charac- 
terises the system is the method of hauling on 
the chain. Upon the Seine, where a relatively 
large draught of water prevails, it was convenient 
to adapt it to a boat provided with a screw pro- 
ig but it would have been equally efficient if 
w€ motive power were a sternwheel, water jet, or 
side wheels, or if no supplementary means of pro- 


pulsion were added—a condition desirable under 





certain circumstances, The boat we have described 








cessful applications where other existing systems 
would be of little service. It often happens on 
natural water-courses that there exist long reaches 
of almost still water, separated by rapids that 
cannot be traversed by ordinary means ; such ob- 
stacles can be readily surmounted by a small 
magneto-electric tow gear, carried on a tug, the 
chief work of which is to convey a train of 
boats over the reaches of still water. The device 
may even be attached to the side of the tug, for 
easily connecting with the chain when required ; 
the ends of the chain laid down over the difficult 
passages can be secured to buoys, an arrangement 
that facilitates making the connection. In the case 
of small water-courses presenting difficulties along 
their whole length, and of but little depth, this 
method of chain haulage is possible even for an 
insignificant traffic, because the system as described 
is susceptible of being reduced to a very rudimen- 
tary andsimple form. In fact, the tow may consist 
merely of a raft with a pulley of 50 or 60 centi- 
metres diameter, and transmission gear, with a 15- 
horse-power portable engine. Such an arrangement, 
weighing 2} or 3 tons, would be suitable for haul- 
ing light convoys, weighing from 300 to 500 tons, at 
a speed of from 2} to 3 kilometres an hour, against 
a current of from 8 to 10 kilometres. The 14 or 
15 tons weight of the tow raft would represent 
a draught of from 20 to 30 centimetres. A 
very interesting example of the adaptibility of 
this system is seen in the tow-boat installed by the 
Ville de Paris in 1896, for hauling boats along the 
main sewer under the Rue Royale ; these boats are 
used chiefly for visitors and inspectors. The hull 





of this tug is 8 metres (26 ft. 3 in.) long, 2 metres 


the boat between two vertical guiding rollers, and 
, thence to the pulley round which it is turned for 
about 270 deg. The chain is held to the pulley 
jby a small guiding pulley mounted on a bent 
lever, which can be thrown into contact, or raised 
when it is desired to take off the chain. This 
pulley, which is heavy and of cast iron, is mag- 
netised by derivation, and assists in taking off the 
chain by a non-magnetic lever attachment. The coil 
is formed with 2850 turns of wire 1.44 millimetres 
in diameter, and receives a current of 3.15 amperes 
and 100 volts. The current is furnished to the 
dynamo by accumulators (Fulmen type) that are 
placed in the after-part of the boat, and arranged 
in two groups of 60 cells in all, which can be 
coupled either in quantity ortension. The current 
in the sewer is about 1 metre per second (say 2.25 
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miles an hour), and the tug with six boats, approxi- 
mately following the section of the sewer, can 
make a speed of 2 kilometres an hour, involving 
a tractive effort of 700 kilogrammes (15,400 lb.). 
When the convoy has reached the terminus, the 
chain is thrown off, and the convoy descends on the 
cement ; or if this is insufficient it is assisted by an- 
other small tug behind, of a similar arrangement 
but of much smaller dimensions (4 metres long and 
2 metres wide), which takes its current from the 
battery on the main tug, through a cable led over 
the string of boats. When working, the dynamo of 
the larger tug absorbs 60 to 65 amperes at 65 volts ; 
that of the smaller, 23 amperes. The chain pulley 
of the latter is 45 centimetres in diameter, but is of 
cast iron; the chain used weighs 5 kilogrammes per 
metre. Before this installation was in use, the 
trains of boats were hauled by hand, and involved 
the labour of 60 men. The electric system, as em- 

loyed on the Seine, and that in use on the Rue 
ead sewer, represent the two extreme cases to 
which it has been successfully adapted, and illus- 
trate the most complicated and the simplest forms, 
equally well suited to most conditions of heavy and 
of light traffic. 

(Zo be continued.) 








THE BRITISH ASSOCIATION. 
Proressor Ramsay’s ADDRESS. 

As in the case of Dr. Forsyth, the chemical 
lecture-theatre was insufticient to accommodate all 
who were eager to hear Professor Ramsay’s address. 
The subject selected took no one by surprise, for it 
was quite natural to expect that the Professor of 
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chemistry in University College, London, would 
discuss the recent brilliant discoveries in which he 
himself has taken so very active a part. Of course, 
much was said about argon and helium, and then 
reasons were given for thinking that there possibly 
exists an undiscovered gas whose place lies between 
those two elements in the periodic table. 

Professor Ramsay very happily combined some 
history with much actuality and just a little 
prophecy. 

The discovery of argon was the outcome of an 
investigation conducted by Lord Rayleigh on the 
density of nitrogen. This investigation extended 
over a period of twelve years—twelve years in pur- 
suit of the fourth decimal !—during which time a 
great number of density-determinations were made 
with nitrogen obtained from widely different sources. 
Curiously enough, the density found from weighing 
nitrogen derived from atmospheric air was always 
4 per cent. in excess of that deduced from samples 
of the gas extracted from all other sources. Dif- 
ferent processes of extraction and methods of work- 
ing were also employed, but the numerical result 
was always the same. 

The methods adopted were next carefully ex- 
amined to see whether any imperfection could be 
detected, or whether any agency were called into 
activity by the operation itself, which might account 
for the discrepancy. Suppositions were also made, 
some chemical and others electrical ; but all failed 
to disclose a satisfactory explanation for the ob- 
served constant anomaly. 

Professor Ramsay, ata late hour in the research, 
solicited and obtained from Lord Rayleigh the 
necessary authorisation to join in the work. His 
shrewd analytical mind and delicate manipulative 
skill soon corroborated the results previously ob- 
tained, and clearly indicated that Lord Rayleigh was 
right in suspecting that the extra density of atmo- 
spheric nitrogen was due to the presence of an 
hitherto unsuspected body. 

As the oxygen, nitrogen, ammonia, carbonic 
acid, nitric and nitrous acids, exist in the ocean of 
air which surrounds us in the state of mechanical 
mixture, and not in that of chemical combination, 
it was natural to infer that the new and, as yet, 
undetected element would also be mixed, and not 
combined with its associated nitrogen. 

The problem now before the investigators was 
to separate this gas, to sunder the bonds that 
united it to its partner. This was no easy task, 
and yet it was promptly accomplished by as nice a 
piece of work as is anywhere chronicled in the 
annals of chemical discovery. The result showed 
that the newly-found component of the atmosphere 
exists in such a very minute quantity, that atmo- 
sphericnitrogen consists of pure nitrogen mixed with 
only 1.184 per cent. of its volume of the new body. 
This is equivalent to saying that of a given volume 
of nitrogen extracted from the air, 1.184 per cent. 
is the new gas. 

Before proceeding to the rite of christening this 
constituent, its nature and properties had to be 
studied. This examination revealed the astonishing 
fact that the new element has hardly any chemistry 
and very little physics. 

It has, indeed, been liquefied and solidified,* it is 
soluble in water, and the ratio of its specific heat 
at constant volume to that at constant pressure has 
been found to be the theoretic value 1%. This 
number points to the conclusion that little, if any, 
of the energy imparted to the gas when heated is 
used in increasing the vibrational motion of its 
molecules, all being consumed in communicating to 
them translational motion. A second consequence 
also seems inevitable, viz., that its atom and mole- 
cule are identical, and that the body is therefore to 
be classed as monatomic. Its molecular weight, as 
determined by Lord Rayleigh, is 19.94—exactly the 
same value as that found later on by Professor 
Ramsay by a very differert method. 

The characteristic property of this body is its 
absolutely inertness ; repeated attempts were made 
to induce it to combine with other bodies such as 
hydrogen, chlorine, fluorine, magnesium, carbon, 
&c., but invariably with negative results. It was 
in consequence of this persistent inactivity, this 
complete absence of chemical properties, that the 
new gas was finally called ‘‘ argon ” (idle, inactive). 

Professor Ramsay has been indefatigable in his 
search for the other natural sources of this 
strangely constituted body. He examined the 


mineral waters at Bath, the Buxton waters, 
‘* Allhusen’s Well,” Middlesbrough, and the sul- 
phur springs at Harrogate, and found that they 
all contained an appreciable quantity of the newly- 
discovered gas. 

A trip to Iceland was undertaken for the purpose 
of examining the geysers, with the result that some 
of these boiling springs contain rather more argon 
than is usually dissolved when air is shaken up 
with water. 

In the spring of 1896 Professor Ramsay and his 
assistant, Mr. Travers, visited Cauterets, a noted 
watering-place in the Pyrenees ; and in the waters 
of several springs they detected the presence of 
argon. 

A few other sources of this element have since 
been found by other investigators. Thus Dr. 
Tolomei found traces of it in the tissues of certain 
plants ; M. Schloesing extracted from a litre of 
blood 20.4 cc. of nitrogen and argon, of which 
quantity .42 cc. was argon. 

M. Schloesing also showed, in a paper communi- 
cated to the Académie des Sciences, that this gas is 
distributed uniformly throughout the atmosphere, 
the average value being 1.184 per cent. of the 
atmospheric nitrogen, i.¢., of the total volume of 
nitrogen and argon. This result, it will be noted, 
is exactly the same as the figure obtained by Lord 
Rayleigh and given above. 

The second body dealt with in Professor Ramsay’s 
address is helium. It will be remembered that the 
existence of this gas was first detected during the 
solar eclipse of 1868 by Professors Frankland and 
Lockyer, who, observing a new line Dy in the yellow 
part of the spectrum of the sun’s chromosphere, 
provisionally called the substance emitting it 
‘**helium ” (helios, the sun). Despite this observa- 
tion, its claim to be considered a distinct and 
undoubted component of the solar envelope needed 
some further corroborative evidence. Its existence 
was somewhat hypothetical, and in this state it 
remained until April 1895, when Dr. Ramsay 
established beyond cavil its claim for recognition as 
one of Nature’s elements. Dr. Ramsay, whose 
mind was beset with argon pre-occupations, was 
engaged in examining the nitrogen given out by a 
specimen of cleveite. To his surprise, and no 
doubt to his great delight, he detected in the com- 
pound spectrum of the gas not only the lines of 
nitrogen and argon clearly defined, but also the 
famous D, of helium. 

Professor Norman Lockyer was right when he 
said that his and Frankland’s helium is ‘‘ distinctly 
celestial,” inasmuch as it has been found in the 
nebula of Orion and in several stars, as well as in 
our sun ; but since he put forth that claim helium 
has been found to be like the disparaged argon, ‘‘ of 
the earth, earthy.”* It can now be obtained from 
nearly all the uranium minerals and from many 
others, such as fergusonite, eliasite, malacone, &c. 
It has been separated from meteoric iron, and has 
even been detected in the waters at Bath and 
Cauterets, as also in several springs in the Black 
Forest. Kayser wrote, some time ago, that he 
found traces of it in the atmosphere at Bonn. This, 
however, would appear to be very improbable, for 
the accepted kinetic theory of gases will not allow, 
according to Dr. Johnstone Stoney, a gas of very 
small density (that of helium is about 2, hydrogen 
being 1) to remain permanently upon any planetary 
or heavenly body of small mass and habitable 
temperature. In virtue of its essential molecular 
unrest and inevitable collisions, it will ultimately 
reach the confines of the atmosphere of which it 
forms part, and then drift away into space to be 
picked up by some large mass, and consequent 
large retaining power. The moon may have lost a 
portion of its atmosphere by such an impoverishing 
process, and the rest by absorption; we terres- 
trials have now no appreciable free hydrogen or 
free light gas of any kind in our atmosphere. The 
sun, as might be expected, has conspicuous quan- 
tities of helium and enormous masses of hydrogen 
in the outlying layers of its gaseous envelope. 

This conclusion, resting, as it does on theoretic 
considerations, is fully corroborated by careful 
analyses conducted by Professor Ramsay and Dr. 
Collie. These all tend to prove that there is no 
trace whatever of helium in our atmosphere. 

Shortly after the discovery of helium its spectrum 
was very carefully examined by Professors Runge 
and Paschen, and the conclusion to which they 





* Olszewski, of Cracow, found that, at atmospheric 
pressure, it boiled at — 186.9 deg. and solidified at 
— 189.6 deg. 





* That argon is not —r of this earth is shown by the 
fact that Dr. Ramsay found some of the gas occluded in a 
specimen of meteoric iron ! 











came was that Ramsay’s helium was in reality a 
mixture of two gases having very closely allied 
physical and chemical properties. The discoverer 
re-examined the gas from this point of view, and 
gave such reasons for maintaining the elemental 
character of helium that the renowned German spec- 
troscopists accepted the evidence and withdrew 
their contention. 

Professor Runge attended the Toronto meeting 
and was one of Dr. Ramsay’s most attentive 
listeners. We may add that he was also a frequent 
visitor to the physical section, where he read papers 
and took part in many discussions, handling our 
language, on every occasion, with remarkable ease 
and precision. 

We have heard it said and repeated that there is 
no finality in science. The doubt raised concerning 
the singleness of helium led Professor Ramsay to 
undertake a further investigation of a very searching 
character. He subjected easily manageable quan- 
tities of the gas to a series of successive diffusions. 
By this process the gas was separated into two 
parts: one lighter and more rapidly diffusing, the 
other slightly denser and diffusing more slowly. 
Collecting the former and re-diffusing it, no altera- 
tion in density or refractivity was observed ; the 
spectrum of this portion did not in any respect 
differ from that of helium. From these results 
Professor Ramsay concludes that ‘‘the substance 
forming by far the larger part of the whole amount 
of the gas must, in the present state of our know- 
ledge, be regarded as pure helium.” 

On the other hand, it was found that the heavier 
portion of the gas is easily altered in density by 
repeated diffusions, whence it is inferred that this 
residue contains a small quantity of the heavier gas 
mixed with a large amount of the lighter. On 
examination with the spectroscope, the well-known 
blue lines of argon were distinctly observed, to- 
gether with those of helium. The conclusion had, 
therefore, to be drawn that ‘‘ the heavy constituent 
of helium as it comes off the minerals containing it 
is nothing new, but, so far as can be made out, 
merely a small amount of argon.” 

Notwithstanding this careful analysis, Dr. Ramsay 
admits that there are reasons for thinking it possible 
that there is an undiscovered element intimately 
associated with what is generally recognised as 
helium. If this be so, it must exist in Nature in 
extremely minute qualities, and it will probably be 
found to resemble very closely the gases with which 
it is temporarily grouped in their two main cha- 
racteristics of being indifferent to the action of 
re-agents and in not forming compounds. 

This peculiar body is the ‘‘undiscovered gas” 
which forms the title of Professor Ramsay’s ad- 
dress. Just as Cléveite enabled him to establish 
the substantial and terrestrial existence of helium, 
so some investigator may be fortunate enough to 
find a mineral that may yield workable quantities 
of this, as yet, purely hypothetical gas; and may thus 
be able to determine its properties and show that 
its place in the periodic table lies between helium 
and argon as claimed by Professor Ramsay. 








VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 406.) 

Tue tyre rolling mill and the forge for railway 
work generally is situated close by the Midland 
Railway in the northern part of the works. 
We propose to devote a separate article in our series 
to this work, so that it is only necessary here to 
indicate generally the plant in use. The roughing 
is done by a special mill designed and patented by 
Mr. Thomas KE. Vickers, the chairman of the com- 
pany, and before its adoption—and even now im 
some other works—the steel tyre cheeses or flattened 
ingots required to be hammered out on the beak 
iron of an anvil in order to adapt them to the roll- 
ing mill. There is a separate set of finishing 
rolls. There are four re-heating furnaces, and the 
steam for the mill engines is supplied from a range 
of eight Lancashire boilers, which are also used in 
connection with the engines pumping from the 
River Don to the reservoir on the hill already 
described. These engines are immediately to the 
north of the boiler-house. In the same building 
are the hydraulic pumps for working the presses 1n 
the blacksmith’s shop and the hydraulic cranes 
the hammer shop. 

South of the tyre mill-house are the stores, 
inspecting shop, and loading bank, and on the south 
side of the loading bank a group of buildings, accom- 


|modating machines used for finishing the railway 
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material. First there is the smithy, with 21 fires, 
two 1-ton and one $-ton steam hammers, a horizontal 
hydraulic forging press, bolt-making machine, and 
special welding plant. The larger machines 
are within the radius of an hydraulic crane. South 


sides of this shop, where the smaller lathes and 
| tools are assembled. Each bay has an overhead 
| crane to lift 10 tons, besidessmaller cranes. There 
‘is also in this shop an hydraulic press of 200 tons 


‘capacity, for making the washer plates on armour 
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INDEX TO KEY PLAN. 

. Main entrance to general offices. 

Board room, directors’ rooms, caretakers’ apartments on 
ground floor. Rooms for chairman, manager of armour- 
plate department, Government inspector’s, chief engi- 
neer’s; drawing-office for engineer’s department, and 
lavatory on upper floor. 

Pattern-shop and pattern store on upper floor. 
shop and store on ground floor. 

Manager of steel melting department office. 

Ingot mould shop. : 

Time office on ground floor. Wages room. Dining-room 
for foremen. Kitchen and lavatory on upper floor. 

. Entrance for workmen and goods and weighbridge to rail- 

way side works. 

. Stables. 

9. Stores. Building materials and crucible steel ingots. 

10. Mortar mills. 

11. Two boilers. 

12. Steel scrap cleaning and cutting plant. : 

13, Shop for armour-plate planing and grinding machines. 

14. Three boilers with condenser above. 

15, 16, 17. Three engines for driving line shafts. 

18. Engines and pumps for condenser at 14. 

19, Small rolling mill. 

20. Water-closets. 

21. Electric annealing plant for armour-plates. 

22. Erecting floor for barbettes, turrets, and gun shields. 

23. 100-ton Goliath crane for gun. Hardening aud building- 
up plant. 

Furnaces for heating gun tubes. 

Oil tanks for hardening gun tubes. 

Building-up pit for guns. 

Forman’s office and stores. 

Eight steel melting furnaces, open-hearth. 

29. Shop for small ingot stripping. 

30. Casting pits for heavy ingots. 

30a. 60-in. hydraulic hoist for ingot moulds. : 

31. Casting pits for light ingots ; 20 tons overhead travelling 

electric cranes ; 100-ton and 30-ton overhead travelling 
electric cranes. 

2. Casting pits for medium ingots. 

. Drying stoves for runner moulds, 

34. Wrought-iron chimney, 175 ft. high, for open-hearth fur- 

naces, 

5. Three steel melting furnaces. Open-hearth. 

. Gas producers for steel melting-houses and 100-ton gun 

plant and crucible steel melting-house. 

7. Two boilers for blowing gas producers. 

. Muffle kilns for heating crucibles. 

. Crucible furnaces. 

. Chimney for crucible furnaces. 

. Two cupolas. 

2. Tron foundry. 

3. Cast steel railway material and crossings. 

for marine work, an 

. Moulding shop for cast steel propellers. 

Core drying stores. 

Fettling shop. 

- Annealing furnaces. 

Fitting shop, engineer’s department. 

. Water-closet. 

. Storage ground for foundry, moulding-boxes. 

- 1-ton drop-testing machine for tyres and axles. 

. Storage cooling-house for hot tyres. 

Furnaces for re-heating tyre blooms. 

. T. E. Vickers’ patent cogging wheel. 

. Finishing mill. 

. Stores for finished tyres and shipping department. 

- Blacksmiths’ shop. 

. Iron and steel stores for blacksmiths. 

. Tool and templet stores for machine shop. 

; Machine shop for railway material with galleries for small 

machines above. 
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24. 
25. 
26. 
27. 
28, 


Moulding shop 


of this again is the machine shop, given over to the 
finishing of railway material, and for general engi- 
neering work. It contains planing, shaping, slotting, 

rilling, milling, and sawing machines, and a large 
number of lathes, There is a gallery along two 


. Machine shop for small general purposes. 

. Point and crossings fitting shop. 

. Electric welding plant. 

. Tyre ingot chipping shed. 

. Tyre bloom weighing-house and store. 

. Boilers. 

. Pumping engine-house. 

. Store for locomotive engine forgings. 

. Steam hammer shop for forging locomotive crankshafts 

and axles and general light forgings. 

. Steam tilt hammer shop for tool steel. 

. Pneumatic chipping plant. 

2. Steam-hammer shop for light forgings. 

73, Boilers. 

74. Forge for tyre blooms. 

large guns. 

75. 2500-ton hydraulic forging press. 

754. Pumping engine for hydraulic press. 

76. 15-ton steam hammer. 

Two 8-ton steam hammers. 

78. 27-in. hydraulic forging press. 

79. Pumping engine. 

. Re-heating furnaces. 

. Boilers. 

. 24-in. hydraulic forging press. 

. Electric central station. 

. Boilers for electric central station. 

. Gun shop. 

. Gas producer for hammer shop. 

7. Axle hardening plant. 

. Sprinkler for hardening armour-plates. 

Re-heating furnaces for armour-plates. 

. Gas producers for furnaces 89. 

Crank and gun finishing shops. 

2. Stores. 

. Ambulance-room and surgery. 

Tool-steel warehouse on ground floor. Gun and mountings, 
drawing-offices above. 

5. Chemist’s laboratory. 

. Steel testing-house. 

. Press-house. 

. 8000-ton hydraulic forging press. 

. Re-heating furnaces. 

. Hydraulic pumping engine for 8000-ton press. 

. Harvey furnaces for armour-plates. 

. 50-ton sheerlegs for loading Harvey furnace cars. 

. South shop extension, containing gun-finishing m 

. Hydraulic forging press for projectiles. 

. South shop, containing furnaces for treatment of armour- 

plates, &c. ’ 

. Sprinkler for armour-plate hardening. 

. Suction from river for sprinkler. 

. Storage tanks for cold water. 

. Chimney. 

. Chimney. 

. Drop for breaking scrap steel. : 

. Gas producers for furnaces in 97 and in 113. 

. Rolling mill for armour-plates. 

. Furnaces for plate mill. 

. Engine for driving rolling mill. 

. Boilers for 115 and 100. 

7. Chimney, 

. Furnace for treatment of plates. 

. Sand-blast plant. ’ 

. 40-in. hydraulic pressure for bending armour-plates. 

- Boiler-shop. 

. Pattern stores. 

. Crucible-making plant. 

. Mortar mills. 

5. Fire and silica brick stores. 

. Main entrance for goods and workmen to riverside works. 

7. Closets. 

. Closets. 

129. Chimney. 


Heavy marine engine forgings and 
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'bolts, and for general bending purposes. Still 
further south is another, but slightly smaller, 
machine shop, with planing machines, lathes, drills, 
axle-straightening machines, and a 3-ton drop test 
machine, and also a number of benches for fitters and 





erectors. This shop also is devoted to railway.work, 
and here is the plant for electric lighting the gene- 
ral offices, and a separate engine and dynamo for 
electric-welding plant. To the east is the ingot 
chipping shed. The north-eastern’ corner of 
the works—to the east of the tyre mill building— 
the remaining appliances for railway and general 
work are accommodated. There is first the hammer 
shop, with a dozen steam hammers, ranging from 
}-ton to 7 tons, for forging tool-steel bars, the forgings 
made ranging up to 10 tons. The large hammers 
(their situation is shown on the plan) are served 
by four hydraulic jib cranes of 10 tons lifting 
power, and these also command the four re-heating 
furnaces at either side of the building. The waste 
gases from these furnaces are utilised in cylindrical 
boilers placed in line with them as shown, 
and supplying steam to all the hammers. 
Contiguous to the smaller hammers are gas-fired 
reheating furnaces. Located in this building also 
is the air-compressor plant for the pneumatic 
chippers used in dressing the ingots in the tool- 
steel department. Outside are the ‘‘ pickling” 
tanks for the tool steel. 

The next range of buildings to the south is 
occupied by some massive forging plant, with the 
necessary re-heating furnaces. The forge is sup- 
plied with steam from two batteries of boilers, 17 in 
all. There is to the east of these a 3-ton hammerused 
for axles, for cogging tyre ingots, and for general 
work. The other steam hammers are of 7-ton, 
8-ton, and 15-ton power ; but the principal feature 
of the forge is a 40-in. single ram 3000-ton hydraulic 
press used for all purposes, and commanded by an 
overhead crane which is carried on one side by a 
gantry with the track on the floor level of the shop, 
and on the other, over the furnace tops, on columns. 
This crane is of 100-ton power, but press and crane 
will be described in detail later, as will also the 
horizontal steam pumping engine, which has two 
steam cylinders, 30 in. in diameter by 4 ft. stroke, 
and three plungers 4 in. in diameter by 2 ft. stroke. 
The water pressure is 2} tons to the square inch, 
and the steam pressure 70 lb. to the square inch. 
The pumps are driven by cast-iron eccentrics and 
straps, the pump blocks and valve boxes being of 
forged steel, fitted with hard brass valves and seats. 
Adjoining the engine-house is a large cylindér tank 
containing the low-pressure water for filling the 
press, in which is maintained a pressure of 70 Ibs: 
per square inch supplied by two air pumps in the 
main engine-house. The working of the main 
press and its engines is controlled through com- 
bined steam and hydraulic gear, and by the moye- 
ment of one lever in a convenient position close . to 
the press where the operator has command of all 
the working. For supplying steam to the pumping 
engine of this press and to the engine running 
the machine shop adjoining, there is a battery 
of ten Lancashire boilers; and here it may be re- 
marked that three ranges of boilers in the centre of 
the works, although in separate buildings, are con- 
nected together, making a complete battery of 25, 
supplying the engines and hammers in the hammer 
shop and forges. In one of the ranges of ten boilérs 
superheaters of the small-tube type are in use. 

Under the same roof in the forge is also placed a 
vertical hydraulic press with a 27-in. ram, having 
several novel features in design, to which we shall 
refer later. These improvements have been intro- 
duced for special work, such as locomotive crank 
axles, &c. The engine for this press is of the hori- 
zontal type, having two cylinders 21 in. in diameter 
by 4 ft. stroke, fitted with Corliss valve gearing. 
It drives in eccentrics a three-throw pump 3¢ in. 
in diameter and 1 ft. 4 in. stroke. It is served 
by two overhead travelling combined hydraulic 
and electric cranes capable of lifting 20 tons. 
There are four re-heating furnaces for the ress. 

Another press in which a high degree of labour- 
saving efficiency is attained is situated in a build- 
ing adjoining the ingot chipping shed. It has a 
24-in. ram, and is for cogging tyre ingots ; but we 
defer detailed description, mentioning here only 
that the press is fitted with long roller tables at 
either al, and steam and hydraulic porter bar, 
ingot-tipping gear, and is served by a 5-ton loco- 
motive crane, while alongside, below ground level, 
is an eight-hole re-heating furnace. It deals with 
ingots of 21 in. square by 6 ft. long, the pressure 
being 2 tons to the square inch. The roof of the 
building is of considerable height, being supported 
by columns of rolled steel }}-section in two bays of 
50 ft. span. 

Leaving for the moment the electric generation 
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station, the next large department is the gun- 
shop at the east end of the works. It isa build- 
ing 230 ft. long, and divided into three bays of 
37 ft. width, while the roof is 47 ft. high in 
the case of the middle bay, and 37 ft. in the side. 
The roof itself is glazed, and the light effect 
is enhanced by the absence of belting, for all the 
machines are electrically operated. There are 
several fine lathes, including two of 40-in. centres, 
with a length of bed of 65 ft., two double-ended 
lathes 36-in. centres with 70-ft. beds, and a 37-in. 
lathe with 43-ft. bed. There are also a number of 
barrel-boring machines, double and single-ended, 
two rifling machines for small guns, two large ingot- 
boring machines, and two smaller tools for the same 
purpose ; but the term smaller can only be used 
in a relative sense. There are several milling 
machines, but about these as well as the others 
enumerated, we shall have more to say when we 
machines 


write of gun construction. All the 

are worked by independent motors, the only 
exceptions being one or two of the smaller 
lathes and the milling machines, which are 
driven from line shafting operated by a 15 


horse-power motor running at 300 revolutions per 
minute. In the middle bay there is a 60-ton over- 
head travelling crane, driven by electric motor, 
while the two side bays have 30-ton cranes of the 
same type. The heating and ventilation of this 
shop are specially noteworthy. Each ridge has a 
ventilator from end to end, while the heating is 
effected by steam piping carried in four trenches 
covered with perforated iron plates extending prac- 
tically the whole length of the building, and sup- 
plied with steam from a special boiler. In connec- 
tion with these pipes, too, there are about a dozen 
ovens for cooking the workmen’s food ; while two 
steam kettles provide hot water for the same pur- 
pose. The flooring is of creosoted boards 3 in. thick. 

Some details may be given of the structural work 
of this building, which is in some respects typical. 
The drawings reproduced on page 433 are self- 
explanatory. The building is entirely of metal 
framing carried on columns of rolled H-beams 
braced together at intervals with the assistance of 
bracket plates, Fig. 4. The columns are placed at 
25 ft. pitch, Fig. 5. In the longitudinal direction the 
pillars are secured in a very substantial manner by 
lattice girders 8 ft. 74 in. deep carrying the roof prin- 
cipals, which are placed at 6 ft. 3im. intervals. One 
side of the roof of each bay is entirely of glass, the 
other of slating, the principals, &c., being illustrated 
in detail by Figs. 7 and 19, The substantial manner 
in which the columns were braced, there being 
three rows of beams in the centre bays and two on 
the outside, was considered desirable in view of the 
high speed at which the heavy cranes work, the 
traversing speed of the 60-ton crane being 100 ft. 
per minute, and the speed of raising 3 ft. 6 in. per 
minute. Such speed may havea considerable over- 
turning effect when carrying the full load. The 
cover of the sides or walls is merely a weather 
screen of brick, and is of the minimum thickness 
(14-in. pilasters and 9-in. panels), with a stone 
coping at the level of the crane rails to give the 
structure a finished appearance. Above this the 
walls are of wooden weather boarding laid hori- 
zontally. The ventilation is insured by leaving an 
opening at the top of the ridge as shown in Figs. 6, 
17, and 18. And it may be added that to the effli- 
cient heat and ventilation arrangements are added 
adequate light—incandescent electric lamps at the 
machines and are lamps overhead—so that all 
elements to insure careful work are provided in the 
design. 

To the east end of the hammer-shop, the extreme 
north-east corner of the works, are the gas pro- 
ducers for supplying gas to the furnaces in the 
hammer-shop and for the hardening plant for 
forgings for railway material. The tanks and heat- 
ing furnaces are commanded by an hydraulic jib 
crane. 

At the extreme east end of the works also are 
two gas-heated car-furnaces opposite each other, 
used for re-heating armour-plates preparatory to the 
sprinkling with water under pressure, which after 
carburising constitutes an important feature in the 
hardening process. The cars bearing the plate, 


which give the distinctive name tothe furnaces, are 
hauled in and out by endless chains actuated by 
electric motor. The sprinkling apparatus is sup- 
plied with water from a tank about 20 ft. in dia- 
meter and 25 ft. high, the head giving sufticient 
pressure to the jets. The whole plant will be de- 
scribed more in detail later when we deal with 


armour-plate construction, so that we may proceed 
with our itinerary description. 

Along the Brightside-lane boundary of the rail- 
way side of the works is the crank and gun 
shop, 560 ft. long and 50 ft. wide. In it are 
some more leviathan lathes, rifling, barrel-boring, 
slotting, planing, and other machines. Some of 
the lathes have beds 90 ft. long. Two of the barrel- 
boring machines have beds 108 ft., and the rifling 
machines take guns 40 ft. long. These machines 
are driven by line shafting and belts from one end 
of the shop, where there is a vertical engine with 
two cylinders 16 in. in diameter by 24 in. stroke ; 
and here it may be said that most of the engines 
thus employed have been made at the River Don 
Works. A crane track runs the whole length of 
the shop overhead, and on it are one 60-ton and 
two 10-ton travelling cranes. 

Continuing along this line of buildings westward, 
we have in succession the general stores, ware- 
houses for preparing material for shipment, ambu- 
lance-room—an unfortunate necessity in such ex- 
tensive works, even with the most careful equip- 
ment—a well-furnished laboratory and test-house, 
in both of which most important workisdone. In 
the latter is a 50-ton testing machine. The com- 
mercial and drawing offices occupy a considerable 
length of the building, as may well be supposed in 
view of the large turnover and variety and import- 
ance of productions ; and it is but a suggestion of 
the thoughtful interest of the management that a 
dining-room and cuisine is arranged for all the 
members of the staff and the foremen, the managers 
and directors lunching separately in the board- 
room. Continuing westward still are the pattern 
shops, joiner and carpenters’ department, and the 
shop where the moulds are prepared for tyre and 
axle castings. This practically brings us to our 
starting point at the workmen’sand wagon entrances, 
where, of course, time oftices and weigh-bridges, 
&c., are provided. 

Crossing Brightside - lane, we enter what is 
known as the river side of the works. This part 
stretches alongthe lane for 1430 ft., and has a frontage 
to the winding River Don of 1640 ft., the area being 
23 acres. The most important department here is 
the armour-rolling mill and 8000-ton press, with all 
their accessories. These will necessarily fall to be 
dealt with at considerable length in our article on 
armour-making ; but it may be here stated, to make 
our itinerary sketch complete, that the rolls are 
36 in. in diameter by 12 ft. wide, and are driven 
through heavy spur gearing by a horizontal engine 
having two cylinders 48 in. in diameter by 54 in. 
stroke. The housing and feed roll gear is actuated 
by two small vertical engines, each having two 
cylinders 7 in. by 10 in. stroke, on the opposite side 
of the rolling mill from that occupied by the main 
engines. When they leave the press the ingots are 
reduced in thickness to about 30 in. in the case 
of the thickest armour, to 15 in. in the case of 
plates to be finished 6 in. thick. There are close 
to the mill two gas-fired car-furnaces, and here the 
chain hauling in and out the cars is actuated by 
the feed roll engines, which can be thrown in and 
out of gear for this purpose. The overhead crane 
lifts 60 tons. In this building there is also a sand- 
blast apparatus for dressing the face of the armour- 
plates. For driving the engines, &c., there is a 
range of seven Lancashire boilers. At the end of 
this building is an hydraulic press, used for bending 
armour-plates after they have been rolled to the 
required thickness. It exerts a pressure of 3000 
tons, the ram being 40 in. in diameter. 

Further east is the main press-house, a building 
194 ft. long by 158 ft. wide, with brick walls, and 
divided into three bays, the middle one being 60 ft. 
and the side spans 50 ft. The cranes run across 
the building, being carried on cast-iron columns and 
box girders. These cranes, of which there are two, 
lift 150 tons. We hope to fully illustrate them 
later. The hydraulic forging press has two rams 
40 in. in diameter by 10 ft. stroke, capable of 
exerting a pressure of 8000 tons. It is driven by 
an horizontal engine, two-cylinder, 50 in. in diameter 
by 5 ft. stroke, direct-acting type, and actuating 
four pumps having plungers 5 in. in diameter and 
5 ft. stroke. There are seven furnaces for re- 
| heating the ingots and plates, and the products of 
|combustion are carried off by a brick chimney 
|100 ft. high. Beyond this building, to the east- 
| ward, are 11 car-furnaces for carburising armour- 
| plates after they have been rolled and shaped. 
These are 17 ft. wide by 34 ft. long. The plan 


‘on page 432 ante shows a set of sheerlegs, with an 











hydraulic cylinder for lifting 50 tons to the east of 
the furnaces. These are for transferring the armour- 
plates from the truck in which they have been 
brought from the mill on to the car for the furnace, 
The engine and pump for operating the sheerlegs are 
in a building alongside. 

From this point to the river there stretches 
an array of raw material, which, however un- 
interesting, is of the greatest importance. Ilere 
are piled often 10,000 tons of various brands of 
iron—Swedish pig, American wash metal, Cumber- 
land hematite, &c., all to be converted to Vickers 
steel, and there is constant change, although the 
peripatetic visitor might fail to notice any differ- 
ence. A large stock is of strategic importance to 
the nation, which so much depends on the company 
for munitions of war. 

Parallel with the river is a long range of build- 
ings, quite new, extending for nearly 500 ft. Part 
of the building is of three bays, part of two bays, 
each 50 ft. span, differing but slightly from the gun- 
shop already illustrated and described. The sides 
in this case, instead of being of brick, are of corru- 
gated galvanised sheets, forming a side screen held 
by cast-iron clips to the columns and horizontal 
H-bars, which are thus without holes drilled in 
them. Norivetsareused. The roof is of steel, and 
resembles that of the gun-shop already described. 
At the eastern end of this building one bay is 
devoted to hydraulic presses for forging steel pro- 
jectiles. Thereare three of them, with rams 18in., 
13 in., and 9}in., respectively ; but for the present 
we defer description. 

The other part of this building is devoted to six 
gas-fired furnaces 21 ft. wide and 36 ft. long, dis- 
charging into a brick chimney 7 ft. square and 
120 ft. high. These are car-furnaces, which we 
shall illustrate later, and they will be used for 
hardening armour. There are also for the same 
purpose an oil tank under the floor level, and water 
sprinkling plant, so that the whole of the armour- 
plate production will ultimately be concentrated 
on this River Don section of the works. The 
water for these sprinkers is supplied from 10 tanks 
7 ft. in diameter by 25 ft. high, and these are 
filled by a centrifugal pump 18 in. in diameter, 
driven by a single-cylinder engine 18 in. in dia- 
meter by 12 in. stroke, running at 260 revolutions 
per minute. 

The plan of the works on page 431, shows a nun- 
ber of buildings at the western boundary. Be- 
ginning at the end next the river, there is a boiler- 
shop in which the repairs of boiler and ladles for 
the Siemens-Martin furnaces, &c., aredone. There 
is a first-rate equipment—trolls, drills, plate-benders, 
plate-edge planers, punching, metal sawing, and 
other machine tools being among the number, witha 
25-ton overhead crane. The girders required in 
the ceaseless work of extension are also built here, 
as well as built-up columns and the like. As we 
have hinted already, a very large part of the con- 
structional and repairing work is done in the estab- 
lishment, many of the machine tools and engines 
having been built ; and it may be added here that 
Mr. Henry Cooper is engineer of the works. Ad- 
joining is a large pattern store, next the building 
wherein the crucibles are made and dried, plum- 
bago, china and other fireclays being used ; but the 
management very properly guard the secret of com- 
position, as to it much of the success of their steel 
is due. They have a special machine, too, for 
mixing, which not only gives greater efticiency, but 
greatly economises labour. There are large mortar 
mills, with clay stores ; for it can readily be under- 
stood that with so many steel smelting furnaces, and 
such a large output, bricks are used in enormous 
numbers. And with this, the fundamentalelement of 
steel-making, ends our itinerary. 


(To be continued.) 








LIGHT-DRAUGHT GUNBOAT. 

On page 440 we illustrate one of the light-draught 
— built by Messrs. Yarrow and Co., of Poplar, 
or the Egyptian Government. The vessel is 145 ft. 
long by 24 ft. 6 in. wide. The hull proper is 6 ft. 
deep, and carries a superstructure, as shown in the 
illustration. The draught of water was to be 2 ft. 
when carrying a load of 35 tons. The hull is built 
in 11 sections, which are bolted together. The ma- 
chinery consists of two pairs of compound surface- 
condensing engines, supplied with steam by two 
Yarrow water-tube boilers. The vessel is propelled 
by twin screws. The speed on trial was over 13 
miles per hour, with about 600 indicated horse-power 





developed. The armament consists of two 12-pounder 

















Oct. 8, 1897.] 


ENGINEERING. 


435 








quick-firing guns and Maxim automatic guns of .45 
calibre. 

Such in brief are the chief elements of design of 
this vessel, but there are so many instructive points 
about it that it merits a more detailed description. In 
the first place it possesses the interest of mystery. The 
boat and her sisters, for there are four in all, were built 
underthedirection of the Admiralty, and thereis nothing 
the Admiralty loves like amystery. When its officials 
go about on tip-toe with fingers to their lips, they are 
supremely happy. And so it came about that no one 
was on any account to know that these boats were 
being constructed, for fear possibly that the Madhi 
might get hold of the designs and construct a score or 
so of vessels from them at Khartoum. We have, how- 
ever, been spared that catastrophy, as only about 
95 per cent. of the London Press reporters were aware 
that the vessels were ordered ; so well, indeed, has the 
secret been kept, that it has never been printed any- 
where but in the daily newspapers. We have also 
been informed, in strict confidence, that certain other 
vessels have been built for special service abroad, but 
that it was desirable to keep the matter secret for fear 
of wounding the susceptibilities of a foreign Power. 
We know this to be a very close secret, because we 
obtained our information through the N***] A*****é 
of the foreign Power in question. The time has, how- 
ever, arrived when it is considered that we have 
a fair start of the Madhi in the construction of 
shallow-draught boats, and we have been allowed 
to see the vessel Messrs. Yarrow are about to launch, 
which is the second of three constructed by this 
firm, the remaining one having been contracted for by 
Messrs. Thornycroft and Co. 

The designs of the vessel illustrated were got out by 
Sir William White, and they embody a thoughtful and 
well-matured scheme ; in fact, the Director of Naval 
Construction has always taken great interest in 
shallow-draught vessels. It will be within the re- 
collection of our readers that Messrs. Yarrow and Co., 
about ten years ago, built a number of shallow-draught 
stern-wheel gunboats for the Nile expedition. These 
vessels proved very successful, and during last year 
they took a leading part in the advance towards 
Khartoum. It is worth pointing out here that if the 
expedition under Lord Wolseley, which was under- 
taken to rescue Gordon, had been undertaken and 
pushed through with promptness, there is no doubt 
that Gordon would have been saved, and England 
would have been spared the humiliation of a defeat 
which not only at the time, but ever since, has 
caused untold misery to a vast number of people; 
chiefly, it is true, of savage races. The defection 
was on the part of the Government, for the War 
Ottice had taken all the necessary steps to set 
the machinery in motion, but the Prime Minister 
of the day would not make up his mind ‘‘to shed 
blood ;” and, it is said, spend money. The disastrous 
consequences are now a matter of history. How the 
weeks of delay caused blood to flow far more freely 
than it would have done had statesman-like firmness 
been exercised, and how the cruel yoke of a blood- 
thirsty despotism has since borne with crushing weight 
upon whole tribes of people! The connection of the 
matter with our present subject is that a flotilla of 
shallow-draught boats was part of the scheme of opera- 
tions. Mr. Yarrow—who has had more experience 
with craft of this kind than any one else in England— 
was selected by Lord Wolseley to be technical adviser 
in the matter, and asa result the designs were got out 
for the craft that would be required. The vessels 
were to have been simultaneously built by various 
firms, and all was ready for the orders being given out. 
When at last the Government made up its mind it was 
too late to carry out the scheme, so that shift had to 
be made with such craft as were available. These were 
two stern-wheel boats, the Lotus and the Waterlily, 
previously built by Messrs. Yarrow. They were pur- 
chased by the Government, and hastily improvised for 
warlike purposes by the military authorities. They 
did good service, as will be remembered-—quite enough 
to prove how different might have been the result had 
there been more of them, and had the operations been 
commenced at a time that would have enabled the 
boats to have been used with full advantage. The 
chief lessons taught by the incident are that a prac- 
tical mind is a better thing for a statesman than 
exuberent intellectual capacity, and that it is unwise 
to delay inevitable war because some one once imagined 
the Millenium. 

The boats used in the former expedition were stern- 
wheelers, but it has been determined by the advisers 
of the Egyptian Government that vessels capable of 
carrying guns of greater power at a higher level would 
be desirable. Sir William White’s design was accord- 
ingly for a screw-propelled vessel, the machinery 
being left to the contractors to design. One essential 
greeny was that the vessels should be capable 
oO ars shipped to Egypt in floatable sections, 
and from the port of arrival to be trans- 
ported on the railway to the Upper Nile. The 
pres of passing the cataracts would, therefore, be 

voided, and the sections would be put together while 


afloat. In this way the process of erecting on land 
and launching would be avoided. The manner in 
which Messrs. Yarrow and Co. arranged to connect 
the sections when afloat has already been described 
in these columns. In the present vessels there are 11 
sections to each boat, and these sections have com- 
plete bulkheads going right up to the deck; there 
being, however, a fore and aft centre-line bulkhead 
in the machinery space, which is only carried up 
far enough for the engineering staff to look over, but 
is yet considerably above the water line. The sec- 
tions would form floatable boxes were it not that 
holes have to be made for the connecting bolts to 
pass through. Necessarily the water comes through 
these until the sections are bolted up, but to stop it 
from extending over the whole floor there are two 
bulkheads or deep floors, which are placed a few 
inches from the whole bulkheads. The top edge of 
these floors is above the water line, and they are as 
a coffer round a deck opening in a man-of-war. The 
arrangement was first introduced in a steamer built by 
Messrs. Yarrow and Co., for the King of the Bel- 
gians to navigate the Congo. 

The stern-wheel arrangement necessitates the men 
and machinery being on deck, and therefore unpro- 
tected. In the new boats the hull is 6 ft. deep, and 
this gives room for the engines to be placed below deck, 
whilst the boilers, which extend above, are protected 
by a low superstructure. The men and machinery are 
therefore protected by the sides of the vessel. The 
contract draught for the boats was 2 ft., with a load of 
35-tons, the speed being 12 miles an hour. In order to 
get such a result it was evident that ordinary screws 
would not be available, and Messrs. Yarrow had 
recourse to a device they have adopted on previous 
occasions. In the bottom of the boat, at the after- 
part, two tunnels are raised, and in each of these one 
of the twin-screw propellers revolves. The screws are 
each 4 ft. 6 in. in diameter, and the tunnels therefore 
extend 2 ft. 6 in, above the water-line. The “spas 
on which the working of the propellers depends is well 
known to our readers. The working of the screws 
drives any air that may be present out of the tunnels, 
and its place is naturally filled by water. As the 
space within the tunnels above the water-line is wholly 
shut off from the surrounding atmosphere, by the water 
seal of the sea or river, air once expelled cannot get 
back again excepting by accidental leakage. The 
screws are, therefore, wholly immersed. On trial the 
speed was about 13 miles per hour, the draught of 
water being }§ in. less than the contract, namely, 
lft. 114in. The vessel was able to go astern at about 
two-thirds of the rate of full speed ahead, whilst way 
was stopped in about two boats’ length. There are 
three rudders worked by steam gear. The manceuvring 
qualities of the vessel have given great satisfaction 
to the authorities; and, indeed, it is a great triumph 
for Messrs. Yarrow to have secured so many points, 
and to have produced so good an all-round vessel on 
the extremely shallow draught. The power of going 
astern with facility is especially valuable in cases where 
the navigable channel is liable to change, and banks 
to form as is the case in all natural rivers. 

The superstructure of the vessel, which forms the 
fighting and inhabited part, is well shown in our 
illustration. A distinctive feature about these boats 
is the fitting of lee-boards in the fore part. The 
object of these is to take the place of ‘‘dead-wood,” 
which is necessarily absent in a flat-bottomed craft, 
drawing only 2 ft. of water. They perform exactly 
the same function as lee-boards do in a Thames barge; 
they offer lateral resistance, which prevents the vessel 
blowing off to leeward, or, as a sailor would say, 
give her some hold on the water. Light high-sided 
vessels are extremely difficult to handle when there is 
a beam wind ; a striking example of this has been 
afforded of late by the torpedo-boat destroyers, it 
being a very ticklish operation to get these vessels 
alongside a quay, or to manceuvre at all when a stiff 
breeze is blowing and there is not much way on. It 
is a point well worthy of attention, as, after all, the 
sole function of these craft may be, perhaps, in the 
future something more than running a trial trip. It 
is when going astern chiefly that the difficulty is felt 
with the Nile boats, as the triple rudder will keep 
the stern up tothe wind. The fitting of lee-boards 
to a steamer is a somewhat novel expedient, but it will 
be remembered that centre boards are placed in the 
American life-saving surf-boats, which are propelled 
wholly by oars, for a like purpose. 

The superstructure consists of two deck-houses, as 
shown. These are connected by a flying bridge 
77 ft. long and 13 ft. wide, whilst above this is a 
bridge deck 14 ft. long, and the same width. Above 
this again is a platform for the search light. The 
deck-houses are of chrome steel, and are proof against 
Lee-Metford bullets at 20 yards point-blank range. 
The forward one forms officers’ quarters, and the after 
one warrant or petty officers’ quarters. The flying 
deck is protected by 3-ft. bulwarks of chrome 


steel in. thick, and is also proof against Lee-Met- 
ford bullets at 20 yards. Above the bulwarks are 





movable shields of chrome steel, also 3 ft. high. 


These are loopholed for rifle fire. The bridge deck is 
similarly protected. The flying deck has an awning 
above it, and here the crew will swing their hammocks. 
The armament consists of two 12-pounder quick-firing 
guns placed one at each end of the flying deck, the 
bulwarks being hinged to fold down at the ends to 
form an extension of the platform when the guns are 
brought into use. On the flying deck are also four 
automatic Maxim .45-in. guns, twoon each side. Four 
similar — are placed in the upper battery or bridge 
deck. The height of line of fire of the flying deck is 
16 ft. from the water level. The bridge deck line of 
fire is 21 ft. above water level, and the projector 
platform is 30 ft. The latter is not protactel 

These vessels have been constructed under the 
superintendence of Mr. J. Cotsell, Chief Constructor 
of the Admiralty, and Mr. W. T. Harding, Fleet 
Engineer Royal Navy, also of the Admiralty. As 
will be gathered, they will form a most valuable 
addition to the force acting in Egypt. They will 
carry in an emergency about 1000 men at a speed of 
from 9 to 10 miles an hour. 

In regard to the arrangement of propellers adopted, 
it may be added that it offers a considerable advantage 
in the fact that the screws can be taken off and re- 
placed while the vessel is afloat. This is effected by 
means of a movable cover, which is placed on the top 
of the tunnel. By opening this the water in the tunnel 
is allowed to fall to the general water-plane of the 
vessel, and the screw is, therefore, more than half out 
of water. The propellers are also well protected from 
shot by their position, and are generally far less likely 
to be damaged than when placed in the usual position. 
Distillers are provided to supply pure fresh water for 
drinking or other purposes. The boiler furnaces are 
adapted for burning wood. The name of the vessel 
illustrated is the Sultan, but she was originally known 
as the Poplar. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 1, 1897. 

Iron and steel makers now say for publication that 
they do not look for another heavy movement in 
winter delivery at this time; in fact, they intimate 
rather than assert that a slightly lower level of prices 
than are quoted to-day may be made within a month. 
This is a rather peculiar attitude for manufacturers 
to occupy, but it is explainable. They have sold steel 
as far ahead as they can at September prices, and as 
far as they care to at any price that buyers would be 
willing to risk. The sense of the market is to await 
development, so that when the time to do business 
comes, it can be done on a solid basis. Large con- 
sumers recognise that the recent heavy demand has 
given the market an upward tendency. They know 
if they cover winter requirements now, it would en- 
hance prices. They also know that production is ex- 
panding, and that December under such conditions 
will be a better month to buy for deliveries up to the 
following June 30. The markets are very strong at all 
points. Ifa further upward tendency is imparted, it 
will be the fault of the grand army of small buyers 
who never know when to buy, apart from the fact that 
the cast pig has been tossed into the cupola. The 
price of billets has advanced three dollars in three 
months. Rolling mill products have not advanced 
in proportion. Plate and structural material is being 
turned out in enormous quantities. Steel rails are 
quiet, but there are rumours that certain railroad 
companies will soon be in the market. Traffic is 
increasing, and railroad conditions are improving. 
This does not mean, however, that systematic im- 
provements will be made much before spring, as 
hungry stockholders are waiting, mouths wide open, 
for some pudding. 








OprEssA TRAMWAYS.—The revenue of the Odessa Tram- 
way Company appears to be steadily growing. In the 
first eight months of this year the revenue was 64,444/. 
as compared with 57,687/. in the corresponding period of 
1896, and 56,182/. in the corresponding period of 1895. 





MIDDLETON SewacE Works.—The new sewage works 
of the Middleton Corporation were publicly opened on 
the 30th ult. by the Mayor of Middleton. The popula- 
tion is 24,000, but the sewers have been designed of such 
a capacity as to be able to cope with the population of 
30 years hence. The system of purification at the outfall is 
that known as the International, the sewage being first 
precipitated by ferrozone in circular precipitation tanks 
rom which the sludge is automatically removed by means 
of the Candy patent apparatus, and is afterwards pressed 
and sold to farmers as manure. From the tanks the 
sewage flows on to clarifiers and thence through polarite 
filters, from which it emerges a pure and clear effluent. 
The engineers for the drainage and outfall works are 
Messrs. Hinnell and Murphy, of Manchester and Bolton. 
The Mayor stated that it was the Local Government 
Board who had expressed their determination of making 
the sanitary arrangements of the borough as perfect as 
possible. Mr. Alderman Halliday said that the process 
appeared to be absolutely perfect, and the Council could 





congratulate themselves on the most successful termina- 
tion of the task undertaken by the Sewage Committee. 
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THE D’AURIA PUMPING 























Tue pumping engine which we illustrate above 
is a development in the direct-acting duplex type, 
which bids fair to play an important part in the pump 
industry. It is a well-known fact to engineers and the 
users of pumps generally, that small steam pumps, as a 
class, are the most wasteful auxiliaries that exist. A 
well-known engineer in America has pointed out that 
although he designs a large water-works pumping 
engine for the city, which will do its work at 114 Ib. of 
water per horse-power, the city engineer is almost of 
necessity forced to put in small pumps for boiler feed- 
ing, fire and tank service, and elevators, which taken 
collectively will use as much steam as the large main 
pumping engines. This is unfortunately too true. It is 
given out as an axiom by the makers of the smaller 
type of pumps that it is essential for good working 
that the pumps be run slowly. In most designs ex- 
perience has shown this to be necessary. It is obvious 
that this slow speed is exactly the reverse of what is 
wanted for economical working at the steam end. 
The flywheel cycle is the one that lends itself to a 
high rate of speed and smooth running, and this is the 
one that has been most ingeniously applied by Mr. 
D’Auria to his new direct-acting engine. This pump- 
ing engine is claimed to be commercially the most eco- 
nomical, as well as the most durable and simple 
engine on the market. It is of the non-rotative 
duplex type, the movement of the steam piston 
or pistons of one side controlling the movement 
of the admission steam valve or valves of 
the other side. This construction has been adopted 
in order to secure a _ perceptible pause at the 
end of each stroke. This pause enables the en- 
gine to attain, taken in conjunction with the fly- 
wheel cycle, with perfect safety, a reciprocating 
motion of high frequency and speed, and this eel 
engineers will at once recognise as an important 
factor in the economy of steam. In both simple and 
compound ry of this type, cut-off valves are 
always used to secure commercially the most econo- 
mical expansion of steam. The expansion, which is 
always unrestricted, is brought about by a very 
simple and safe compensating and controlling gear. 
This controller (Fig. 4) consists of a bored cylinder 
and chamber in which a block piston or plunger 
works. The piston is worked by the same rod to 
which the steam piston and pump plunger are 
attached. The two ends of the chamber are con- 
nected together with a closed loop of pipe. When 
the pump is set in motion by the action of the 
steam, a liquid column contained in the chamber is 
forced to reciprocate with ‘he working parts of the 
engine. This column then acts as a balance wheel, 
controlling the speed of the piston and producing a 
smoothness of action comparable with crank and 
flywheel pumping engines. Pendulum-like, the recip- 
rocating parts are brought to rest by the gradual 
expending of their energy while doing useful work. 
Any excess of energy at the end of the stroke is safely 
absorbed by steam cushioning, lengthening the stroke 
somewhat and filling clearance space with steam of 
high pressure to work in the return stroke. A 
by-pass is made in the piston of the controlling 
gear which, should it be brought into use, would 
absolutely prevent the steam piston from striking 
against the cylinder head. A very simple safety device 
can be provided to instantly throttle the liquid column 











and transform it into a sort of cataract, and thereby 
to check the speed of the engine should there be any 
sudden release of pressure upon the pump, caused by 
the breaking of a main or of the suction pipe. This 
same safety attachment closes the steam throttle, and 
the engine is brought to rest before it can possibly 
reach the end of the stroke. Such an attachment 
would only be necessary on very large engines. In 
the smaller ones the engine takes care of itself, steam 
cushioning and the by-pass being quite sufficient to 
prevent striking under ordinary circumstances. 

Figs. 1, 2, and 3 show elevation, plan, and end 
elevation of a non-condensing )’Auria pumping engine 
built by the I. P. Morris Company, Philadelphia, 
Pa. The cylinders are 6 in. and 4 in. in diameter, 
and the stroke is 6 in. It will be seen from the 
engravings that the pipe containing the compensating 
and controlling column is so designed as to form a 
suitable bedplate for the engine and pump. The ad- 
mission and cut-off valves are plain slides connected 
to their steam and rock shafts without lost motion. 
The steam cylinder is made to separate the steam and 
water and to return the latter to the boiler. Once 
warmed up, the engine will run without using drip- 
cocks, and it can be started at any time without 
draining the cylinder. 

The above engine when tested under unfavourable 
circumstances, gave a duty of 26,200,000 foot-pounds, 
corresponding to 76.6 lb. of steam per pump horse- 
power per hour. This result from a simple duplex 
non-condensing non-rotative pumping engine of less 
than 7 horse-power, with a nominal stroke of 6 in., is 
certainly very good. The engine, at the time it was 
tested, had not been under steam for more than one 
or two days, from the time it was built. 

We are able to find reliable tests made by well- 
known engineers of two compound non - condensing 
duplex pumping engines, one of 80 horse-power, sa 
the other of 75 horse-power, with strokes 24 in. and 
18 in. respectively. These engines gave 24,500,000 
foot-pounds, and 28,650,000 foot-pounds duty, corre- 
sponding to 82 lb. and 69.8 lb. of steam consumed per 
jump horse-power per hour. These figures represent 
the best results which pumping engines of such sizes 
and types can give, even when working under most 
favourable conditions. Comparing these results it 
will be seen that a simple 7 horse-power engine of the 
design we are describing, uses steam as economically 
as a compound 75 horse-power engine of ordinary 
duplex type, that is, one 11 times as large as the 
““P’Auria” engine. This, taken with the fact that 
the engine ran at 240 strokes per minute without being 
bolted down, shows that with further developments a 
great deal may be expected from this new type. 

Iu Fig. 5 we show an indicator diagram taken from 
a simple engine of this type, having steam cylinder 
12 in. in diameter, water plunger 7 in., stroke 12 in. 
At the time the diagram was taken the engine 
was running at 152 strokes per minute, absolutely 
without shock, the engine not being bolted down. 
This engine is the first one that was made. It was 
built with the controlling gear designed upon the 
theory worked out by Mr. d’Auria, and the engine 
was started up, and without any adjustment whatever 
or experimenting, ran within 5 per cent. of what it 
was calculated to. A three-million gallon compound 
condensing water-works engine, having cylinders 10 in. 
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and 20 in. by 10 in. stroke, and 18 in. water cylinders, 
is now being built, and we shall await the results and 
tests from this engine with a great deal of interest. 





LAWSON’S METALLIC FLOATING 
PACKING. 

Ow1nc to the rapid rise in steam pressures during 
the past few years, metallic packings for piston and 
valve-rods have been steadily increasing in favour, 
though even apart from this it is likely that their 
general adoption would not have been much further 
delayed ; since, in addition to their great heat-resist- 
ing qualities, such packings once adjusted require 
little further attention, and the constantly re-urring 
necessity in the old days of re-packing a gland is 
avoided. The packing, which we illustrate on this 
page, is being introduced by the Beacon Engineering 
Company, Limited, of 32, Victoria-street, Manchester. 
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As shown, the packing proper consists of an outer 
casing or cage A made of phosphor bronze, which con- 
tains the three packing rings proper, viz., B, C, and 
D. This cage is made in one piece where the rod can 
be disconnected, and otherwise in halves. It is faced 
at its lower end with Magnolia anti-friction metal, 
dovetailed in as shown, which forms a steam-tight 
joint with the bottom of the box. The rings B, C, 
and D are each made in three segments, the two 
latter being of magnolia metal, and are kept in their 
proper relative positions by means of stop-pins. The 
top and bottom faces are bevelled as shown, and when 
the gland is tightened down these bevels cause the 
rings to tighten in on the rod, and produce a steam- 
tight joint. 








South AFRICAN TELEGRAPHS.—The revenue of the 
South African telegraph department in August was 
15,250/., as compared with 10,1662. in August, 1896. Th: 
number of messages dealt with was 211,476, as compared 
with 184,911. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A better feeling ruled: in 
the pig-iron warrant market on Thursday forenoon, but 
business was quiet. Some 15,000 tons changed hands, and 
the prices of Scotch and Cleveland rose, respectively, 2d. 
and 4d. per ton. The market was very excited in the 
afternoon, especially for Cleveland iron, which is said 
to have been heavily oversold, and it would appear from 
the course of prices as if the holders of warrants had at 
last resolved to exercise the powers of their position. 
It was reported that some fatt<donen brokers prac- 
tically held the whole of the Cleveland warrants; 
and if that be so, they can make the situation rather 
awkward for the others,. who are known to be very 
much on the short side. There were no sellers at the 
close under 44s. per ton cash, which represented a gain 
from the previous day of 1s. 114d. per ton. Buyers offered 
42s. 44d. A large business was done in Scotch and hema- 
tite iron, estimated to amount to 40,000 tons, and prices 
were strong in sympathy with the movement in Cleve- 


land. On the day Scotch advanced 44d. and Cumber- 
land hematite iron 3d. per ton. The settlement prices 
were as follow: Scotch iron, 44s. 9d. per ton; 


Cleveland, 42s. 44d.; Cumberland and Middlesbrough 
hematite iron 47s. 44d. and 48s. 9d. per ton. At the 
forenoon meeting of the “ring” on Friday about 20,000 
tons of pig iron changed hands. Prices were not so firm 
as on Thursday, Cleveland warrants being more plentiful: 
Scotch fellin price 2d. and Cleveland 94d. per ton. The 
market was still easier at the afternoon session, as those 
brokers who had been short had evidently got temporarily 
accommodated. No business took place officially in 
Cleveland iron, and the sellers’ price closed 1s. 6d. per 
ton down from the previous day. There were some 15,000 
tons of Scotch and Lematioe iron dealt in, and the quota- 
tions lost 1d. to 3d. on the day, the closing settlement 
prices being 44s. 6d., 42s. 3d., 47s. 3d., and 48s, 9d. 
per ton. Business was very quiet on Monday forenoon, 
when not more than 15,000 tons of iron changed hands; 
but prices were steady. Scotch iron rose $d. per ton. 
One lot of Cleveland iron was sold at 42s. 3d. per ton 
cash, being a drop of 3d. per ton. Only some 5000 tons 
were dealt in at the afternoon session, and prices closed 
steady at near the forenoon level, the settlement quota- 
tions being respectively 44s. 7}d., 42s. 14d., 47s. 44d., and 
49s. per ton. There was very little business done 
at Tuesday’s forenoon market, not more than 5000 
tons being dealt in. Prices continued very steady, 
Scotch and Cleveland each advancing 1d. per ton. 
In the afternoon a similar quantity of iron changed 
hands, and the close was steady, the settlement 
prices being 44s. 9d., 42s. 14d., 47s. 6d., and 49s. 14d. 
per ton. Some 15,000 tons of iron were dealt in this 
forenoon. Scotch was flat, and lost Tuesday’s gain. 
Other 15,000 tons changed hands in the afternoon, and the 
prices closed quiet, 44s. 6d., 42s. 14d., 47s. 44d., and 
49s, 14d. per ton. The following are the current quota- 
tions for several special brands of No. 1 makers’ iron: 
Clyde, 50s. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 51s. ; Coltness, 51s. 6d.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at Grange- 
mouth), 51s. 6d. per ton. Last week’s ns Ratt of pig 
iron for all Scotch ports amounted to 3861 tons, against 
5089 tons in the corresponding week of last year. They 
included 122 tons for India, 397 tons for Australia, 230 
tons for Italy, 707 tons for Germany, 985 tons for Holland, 
100 tons for China and Japan, smaller quantities for other 
countries, and 868 tons coastwise. There are still 78 
blast-furnaces in actual operation, being the same number 
as were in blast at the same time last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 347,311 tons, yesterday afternoon against 348,746 
tons yesterday week ; thus showing for the past week a 
decrease amounting to 1435 tons. 


Finished Iron and Steel Trades.—Despite the con- 
tinuance of the trouble in the engineering trade, the 
industry in finished steel is well occupied, and there are 
few, if any, signs of slackening in the meantime. Bridge- 
building orders are said to be plentiful, and the shipment 
trade is good. Angles remain at 5/. per ton, plates at 
fv. 5s., and bars (round, square, and flat) 6/.; and makers 
are holding out for those rates, notwithstanding offers of 
business at lower rates. Finished iron remains com- 
paratively unchanged, in respect both of demand and 
price. 

Sulphate of Ammonia.—This commodity is very firm, 
business having recently been done at 8/. 7s. 6d. per ton 
for deliveries during December to April. The shipments 
this year amount to 105,027 tons, as compared with 
86,530 tons over the corresponding period of last year, 
thus showing an increase of 18,497 tons. 

Glasgow Copper Market.—No business was reported in 
copper last Thursday forenoon, but the price advanced 
2s. 6d. per ton. Nor was any business Cone in the after- 
noon. On the following day there were no transactions 
in copper, either forenoon or afternoon, and there was no 
change in price. Again on Monday, forenoon and after- 
noon, there were no dealings recorded, but at each session 
1s. 3d. was lost. Yesterday’s market had the same re- 
port, except that there was no change of price in the 
forenoon, while in the afternoon 1s. 3d. per ton was lost. 
The market was still without business to-day. The price 
fell 2s. 6d. in the forenoon, and 1s. 3d. per ton in the 
afternoon. 

Langloan Iron Works for Sale.—Messrs. Addie and Co. 
announce these works, which have now stood idle for 
many months, as being for sale. It may be remembered 
that the manufacture of sulphate of ammonia was very 
early carried on at the Langloan Works, 





Glasgow Gas Coal Contracts—Advance in Prices.—The 
Gas Committee of the Glasgow Corporation last Wednes- 
day opened and fixed tenders for some 50,000 tons of coal 
for delivery over the next six months. The quantity, 
however, is only half of what was asked for. For splint 
coal the prices were from 7s. 3d. to 7s. 5d., the latter being 
for the better brands. For first-class cannel from 1s. to 
1s. 6d. advance on the June rates was paid, but the June 
terms were the lowest recorded for 10 years. For whole- 
seams 6d. of an advance on the June prices was conceded. 
The cannel purchases were in lots of 5000 tons and less, 
and the whole-seams in quantities of 10,000 tons and 
under. There were no third-class cannels bought. The 
balance of coal wanted will probably be arranged by 
means of negotiation with traders, the total quantity re- 
quired being 100,000 tons. 

New Shipbuilding Contracts.— The Admiralty have 
ordered four new first-class gunboats to ba built for the 
Royal Navy by private firms, two of them—to be called 
the Dwarf and Thistle—to be built by the London and 
Glasgow Shipbuilding and Engineering Company. The 

roposed vessels are to be an improvement upon the Red- 
st type of gunboats, and are to be equipped with a 
quick-firing armament.—A contract has lately been con- 
cluded by the Caledonian Shipbuilding and Engineering 
Company (Limited), Dundee, with Messrs. Thomas Wil- 
son, Sons, and Co., Hull, to build for them two steamers, 
which will be slightly larger than the one which is at pre- 
sent being constructed in the Caledon yard. They will 
be fitted up in the most modern style to meet the require- 
ments of the company’s trade. The Caledon Company 
also have in hands a steamer for the Clyde Shipping 
Company, and one for Messrs. Langlands and Son, Glas- 
gow.—It is stated that orders have come to the Clyde for 
the construction of 40 barges, which are to convey rail- 
way material in China. 

Clyde Shipbuilding Trade—Launches during September. 
—With the engineering dispute in full swing, and the 
dislocation of work in the shipbuilding yards beginning 
to take full effect, the output of new shipping from Clyde 
yards during the past month was necessarily of a restricted 
character. As a matter of fact, only eight vessels, repre- 
senting about 8000 tons, were launched during the month. 
Amongst them there were the Labuan, 3500 tons, built by 
Messrs. Russell and Co., Port Glasgow, for Messrs. Steeves 
and Co., Liverpool; the Cape Leeuwin, 2600 tons, built 
by the same firm for the Australian Transport Com- 
pany ; the Downshire, 370 tons, built for the East Down- 
shire Steam Packet Company, by the Ailsa Company, 
Troon; and the Cloughmore, 500 tons, built by Messrs. 
John Fullerton and Co., Paisley, for Messrs. John Fisher 
and Sons, Newry. The vessels lying on the stocks 
fully plated and ready for launching are more numerous 
than they have been since the memorable strike of ship- 
wrights, somewhere about 20 years ago. The work on 
hand and under contract is of very large dimensions, said 
to be about 366,000 tons, as compared with 213,000 tons 
on September 30 last year, 229,000 tons in 1895, 263,000 in 
1894, 208,000 tons in 1893, 142,000 in 1892, 193,000 tons in 
1891, and 209,000 tons in 1890. 


The Talla Water Works.—The memorial stone of the 
Talla Valley Water Works, which are in course of con- 
struction for the Edinburgh and District Water Trust, 
was laid last week by Sir Andrew M‘Donald, Lord 
Provost of Edinburgh. A party of about 200 persons, 
including the Town Gouncils of Edinburgh a7 Leith, 
went by the Caledonian Railway to Broughton, and 
thence & the Trustees’ Service Railway to the Talla 
Valley. Sundry complimentary presents were made to 
the Lord Provost, and subsequently the party partook of 
luncheon, which was served in the workmen’s recreation- 
room. In the course of the proceedings ex-Bailie 
Archibald, of Leith, made a most interesting statement 
regarding the works and the supply of water to Edin- 
burgh and district. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineers’ Dispute.—In the engineering trades of 
Sheffield there are now about 1700 men idle, of whom 800 
are society men. The number of unemployed in other 
branches is being constantly increased, and the outlook is 
most discouraging. Up to the present fairly good order 
has been maintained; but proofs are not wanting that 
the men are beginning to lose their temper. his is 
chiefly owing to the fact that employers are bringing men 
in batches from elsewhere, and are keeping them in the 
works, away from the pickets and outside influences of all 
kinds. The pickets have succeeded in persuading a good 
many men who had been brought here to leave Sheffield, 
and the fact that there are others at work whom they 
cannot reach is exasperating them. Although a strong 
force of police is on duty, there have been alleged inter- 
ferences with workmen, and summonses have been taken 
out against several persons for intimidation. 


The South Yorkshire Coal Trade.—Mr. G. Wilkie, sec- 
retary for the Denaby and Cadeby Main Collieries, 
Limited, has addressed a letter to the press calling atten- 
tion to what threatens to be a serious block of coal traffic 
at Hull in the near future unless precautions are taken. 
At the recent half-yearly meeting of the Hull and Barns- 
ley Railway Company, it was stated that two new railways 
—the South Yorkshire Extension and the Dearne Valley 
Railways—had received Parliamentary sanction, and 
that an immense amount of extra coal traffic would even- 
tually be received from them by the Hull and Barnsley 
Railway Company for export at Hull. Mr. Wilkie 
says his company have tu send an annual quantity 
of 310,000 tons of coal over the rails for shipment at the 
Alexandra Dock of the Hull and Barnsley Company. 
During the year ending August last they sent 320,000 




















tons, and could have sent in the last two years some 
hundreds of thousands of tons more coal had sufficient 
dock and shipping facilities been supplied at the Alex. 
andra Dock ; and this quantity has had to be diverted to. 
other railways. He therefore urges as of paramount im. 
atone if the projected railways are made, that the 

ull and Barnsley Company should at once raise sufficient 
money to double their dock accommodation, and put up 
shipping appliances in proportion, and so prevent a far 
worse block than at present exists. 

Tron and Steel.—The effects of the strike in the engi- 
neering trades have been more keenly felt in Sheffield 
this week than at any period since it commenced. The 
crucible steel trade had oon passing through a season of 
almost unexampled prosperity. Indeed, some members 
of it did not hesitate to say that the output was never 
greater, and that more would be produced if furnaces 
were available. When the engineers began to cease 
work the order books of the steel makers were well 
filled, and upon them they continued to operate until 
recently. Gradually things have been slowing down 
less time being worked each week, until now some 
of the largest furnaces are practically idle. Under the 
circumstances very few makers care to accumulate 
stocks. A very similar condition of things is creeping 
over work at the rolling mills, tilts, and forges, and 
shorter time is now being made than at any period this 
year. There has been a marked decline in the demand 
for files for the home market, and when makers were 
beginning to look for quiet times, an extremely brisk 
trade had sprung up with the Continent. Orders have 
been pouring in upon some firms in such weight that they 
are scarcely able to comply with the requirements of cus- 
tomers. The explanation given is that the files are in the 
main for use in the shipyards and works in France, Italy. 
and other parts of the coast, as vessels are putting into 
the Continental ports for repairs instead of coming to 
this country. There is also good trade being done in 
vices, anvils, and other tools with the Continent. Orders 
for common cutlery for the Christmas season are coming 
in very slowly. . 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
numerous attendance on ’Change, and the market was 
strong and steady. The general quotation for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron was 
42s. 3d., and a good deal of iron changed hands at 
that figure. Some sellers endeavoured to obtain more, 
but buyers, as a rule, were not prepared to pay any 
higher rate. A very satisfactory feature of the 
market was that 42s. was realised for No. 3 delivered 
to the end of the year; which must be regarded as a 
good price for so quiet a time of the year, and the cir- 
cumstances certainly indicates confidence in the early 
future. The other qualities of pig were steady, but they 
were not in such g demand as No. 3, and they were 
considerably more plentiful than the ruling quality. 
No. 1 was 43s. 6d., No. 4 foundry 40s. 9d., and grey forge 
39s. 9d.; but some sellers asked 3d. per ton above these 
quotations. Middlesbrough warrants, after realising 
42s. 2d., closed steady at 42s. 14d. cash buyers. Owing 
to increased cost of production east coast hematite pigiron 
improved a little, but the demand was only moderate, and 
quotations were below what they should be; some makers, 
in fact, declared that market rates were unremunerative. 
From 49s. to 493. 6d. was quoted for early delivery of 
Nos. 1, 2, and 3. Spanish ore was very stiff. Rubio 
sold at 15s, ex-ship Tees, and several dealers would 
not accept that price, asking 15s. 3d. and even 15s. 6d. 
Freights Bilbao-Middlesbrough were 7s. Middlesbrough 
hematite warrants advanced to 49s., which was the closing 
cash price of buyers. To-day the only change in the 
market was in Middlesbrough warrants, which advanced 
to 42s. 24d. cash buyers. 


Blast-Furnacemen’s Wages.—The ascertainment of the 
average net selling price of No. 3 Cleveland pig iron for 
the three months ending September 30 last shows it to 
have been 39s. 11s. 9d. This will regulate the blast- 
furnacemen’s wages for the months of October, November, 
and December. During the t quarter there was no 
scale in force, it having leek oad the wages up to the 
end of last month have been regulated by the ascertain- 
ment which came out in April. That was 39s. 4.35d., 
which gave the blast-furnacemen 64 per cent. above the 
standard. The = ascertainment gives the men 7} 
per cent. above the standard, or ? per cent. advance. 


Manufactured Iron and Stecl.—Manufactured iron and 
steel keep quiet, chiefly owing to labour trouble. Bar 
makers continue fairly well employed, and prices are 
firm. Ship-plates are still the weakest articles in the 
market, but, though not quotably altered, they are, if 
anything, somewhat firmer. Common iron bars are 
5l. 5s. ; best bars, 5/. 15s. ; iron ship-plates, steel ship- 
plates, and iron ship-angles, all about 5/. ; and steel ship- 
angles, 5/. 2s. 6d.—all less the customary 2} per cent. dis- 
count for cash. Nominally prices for steel rails are 
maintained. 


Coal and Coke.—Gas coal shows some weakness for 
large contracts, but small lots are sold at good prices. 
Bunkers are unchanged in price. Manufacturing coal 
rather easy. Coke steady, — blast-furnace qualities 
realising 13s. 3d. for delivery here. 








VENEZUELA.—The Government of Venezuela has ranted 
a concession of a line, with branches to connect Caracas 
with Guatire, The conceded line s to be upon a 3-ft, 
gauge, : 
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NOTES FROM 'THE SOUTH-WEST. 


Cardif.—The recent slight improvement in the steam- 
coal trade has not been maintained ; the depression pre- 
yailing is, however, largely attributable to an unusual 
scarcity of tonnage. The best descriptions have made 
10s. Gd. to 11s. per ton, while secondary qualities have 
prought 9s. 6d. to 10s. per ton. The house-coal trade has 
shown a moderate amount of activity. No. 3 Rhondda 
large has made 10s. 9d. per ton. Coke has exhibited 
little change; foundry qualities have made 17s. 3d. to 
17s. 6d. per ton, and furnace ditto 15s. to 17s. per ton. 
Tron ore has ruled firm ; the best rubio has made 13s. 9d. 


‘‘rolling motion” vessel for the gunnery schoolship Cam- 
bridge. She will be about 150 ft. long, and will be really 
a floating gun platform with a round bottom, so con- 
structed that with very little difficulty she can be made 
to roll considerably even in smooth water. The idea is 
to give men under gunnery instruction an opportunity of 
practising under conditions similar to those which they 
would experience when working guns from the fighting 
decks of a ship in a sea-way. 


The Sliding Scale.—A meeting of the Joint Committee 
under the sliding-scale agreement was held at Cardiff on 
Thursday to receive the result of the audit of the coal- 
owners’ books for the past two months. The joint auditors 
reported that, as the result of their examinations, there 





yer ton. The manufactured iron and steel trades have 
ion moderately active, but prices have been scarcely 
maintained. 

Bristol Tramways.—On Monday Sir F. Marindin, R.E., 
and Major Cardew, i 


tramways from Eastville to the Fishponds. At East- 
ville a 


necessary tests, after expressing themselves highly pleased 
with the manner in which the lines had been laid, and 
the electrical equipment completed. <A further extension 
from the Full Moon, Fishponds, to Staple-hill, will be 
completed and opened in about three weeks. 


Alexandra (Newport and South Wales) Docks.—The 


half-yearly meeting of this company was held on Thurs- | 


day at Palmerston-buildings, London. Lord Tredegar 
presided, and moved the adoption of the report, which 
stated that for the half-year ending June 30 the returns 
made by the Newport (Alexandra) Dock Company of 
rents payable to the company amounted to 40,3697. The 
report further recommended the maximum dividend of 
4 per cent. per annum on the preference stocks, and a 
dividend of 3 per cent. perannum on the ordinary capital, 
leaving a balance of 46807. Lord Tredegar spoke favour- 
ably of an Act of Parliament authorising the surrender of 
the lease of the Alexandra (Newport and South Wales 
Docks and Railway Company’s undertaking to the New- 
port (Alexandra) Dock ce gr, and the transfer to the 
company of the Pontypridd, Caerphilly, and. igo 
Railway, observing that this was the last meeting which 
would be held under the dual control. He had every 
reason to believe that in the next few months there would 
be an increase of trade in South Wales. Some of the 
iron works were starting new furnaces, and these would 
be a source of revenue to the Alexandra Dock. The re- 
port was approved. 


Cardiff Corporation Water Works.—The Beacon’s Re- 
servoir (No. 1) of the Taff Vawr scheme for the water 
supply of Cardiff was opened on Thursday. At a luncheon 
which took place on the occasion, Mr. Alderman Jones 
gave a history of the Cardiff Water Works undertaking. 
It was purchased, he said, from the old company in 1878. 
Tn 1882 and 1883 extensions were made at Ely, and in 1884 
a reservoir was commenced at Llanishen, and opened in 
October, 1886, these being works projected by the old 
company. In March, 1881, Mr. Williams was instructed 
to report upon every available source of supply within 
reasonable distance of Cardiff. In May, 1881, his report 
was presented, and Mr. Bateman was requested to report 
upon Mr. Williams’ scheme, which advised the Taff Vawr 
watershed. Mr. Bateman’s report, presented June, 1882, 
approved the scheme and the construction of a storage reser- 
voir at Llanishen, and the council resolved to proceed with 
the work. In May, 1883, the council resolved to seek Par- 
liamentary powers for carrying out the Taff Vawr Works, 
and in June Mr. Williams was appointed engineer. The 
Act was obtained in 1884, and the Cantreff reservoir was 
opened September 14, 1892. The borough population in 
1878 was about 70,000, and, in addition, Penarth, with 
about 5000 population, was supplied from Cardiff. At 
present the borough population is about 170,000, and, in 
addition, Cardiff supplies with water other populations, 
numbering about 25,000. The gross water rental in 1878 
was about 18,000. ; for the present year it will be close on 
50,0007. The rate in aid of the water works for the pre- 
sent year is 2}d. in the pound, but he hoped that the rate 
would be extinguished in three years, and that afterwards 
the works would be asource of profit. The rateable value 
of the borough in 1879 was about 360,000/. ; now it was 
1,000,0007. The capacity of the storage reservoirs was 
1,052,000,000 gallons, divided thus: Llanishen, 317,000,000 
gallons ; Lisvane, 80,000,000 gallons ; Cantreff, 320,000,000 
gallons ; Beacon’s 335,000,000 gallons. The works now 

roceeding were filter beds at the heath, and land had 

een purchased and plans prepared for constructing a 
high-service reservoir at Penylan. 


Dorchester.—Colonel Marsh, R.E., one of the inspectors 
of the Local Government Board, has held an inquiry at 
Dorchester into an application by the Town Council to 
borrow 2000/. for street improvements. It was stated 
during the inquiry that part of the work had already been 
done, which, the inspector remarked, was a very risky 
proceeding. A large proportion of the outlay is for 
widening South-street, the main thoroughfare to the 
soa to which the County Council has declined to con- 
Tibute. 


— 


Rhymney Iron Company, Limited.—The directors state 
that they have availed themselves of options for securing 
steam-coal measures over an area sufficiently large to pro- 
vide reserves for a long period of years. Besides two 

its at Gilfach, they have nearly completed two pits at 

ontlottlyn for steam coal, and they are under obliga- 
tions to commence forthwith the sinking of further pits, 
in regard to which they have long since taken up options. 


A Rolling Motion Vessel.—The dockyard officials at 
Devonport have been instructed to prepare designs for a 


R.E., arrived in Bristol for the pur- 
pose of inspecting an extension of the Bristol electric 


special car was in waiting. The inspecting officers 
persed the car, proceeded over.the line, and then went 
to the power-station at St. George, and made all the 


would be no alteration in the rate of wages during the 
ensuing two months, the scale being now 114 per cent. 
above the standard of 1879. The result of a ballot as to 
the continuation of the sliding scale was declared as 
follows: For giving notice of discontinuance, 41,245; 
against, 12,014; majority for, 29,231. The pm comprised 
180 collieries, and 53,259 colliers participated in the vote. 

South Wales Institute of Engineers.—A meeting of this 
Institute was held at Cardiff on Monday, the President 
Mr. W. H. Martin, of Dowlais) in the chair. The 
meeting was occupied in discussing a paper upon ‘‘Sub- 
sidences caused by Workings in Mines” which was read 
at a previous sitting by Professor W. Galloway. The 
professor offered no theory of his own, but quoted the 
conclusions arrived at by two eminent French engineers, 
M. Dumont and M. Fayol, who had investigated the 
question very minutely. The discussion was interesting ; 
and in replying Professor Galloway asked the members 
to take careful observations as to the way in which ground 
broke in their particular districts, and report at a future 
date. A discussion also took place on Mr. W. J. Heppell’s 
paper on ‘‘The Cost of Secondary Horse Haulage.” Mr. 
E. Cottam read a paper upon “ Coal-getting Without 
Blasting,” in which he spoke of the advantage of using 
the Tup wedge, which, he contended, would obtain coal 
with less small than at present, and minimise the risk of 
colliery explosions. 


sitinn 








MISCELLANEA. 

THE State Railways of Saxony have, during 1896, 
shown receipts amounting in the aggregate to 109,000,000 
marks, or 5,450,000/., leaving a working surplus of 
40,000,000 marks, or 2,000,0007., which shows an increase 
of 225,0007. as compared with the previous year. 


The New South Wales Government states that it has 
found such difficulty in placing in England an order for 
2000 tons of steel rails of high carbon quality that it has 
been compelled to order them in America, where the 
manufacturers readily undertook the contract at the price 
of 5. a ton. 





At a meeting of the Manchester City Council held on 
Wednesday morning last, the scheme of the City Surveyor 
for conveying the effluent from the Corporation Sewage 
Works, Davyhulme, to a point in the Mersey Estuary, 
about 20 miles from the City of Manchester, was con- 
sidered, and it was resolved by a majority of 68, viz., 71 
for 3 against, to apply to Parliament for power to con- 
struct the proposed works. 


A new type of brake shoe for use on railway cars is 
being introduced in America by the Sargent Company of 
Chicago, and is stated to wear as well as drilled cast-iron 
shoes whilst having a higher coefficient of friction. The 
shoe is made by placing a series of strips of ‘‘ expanded 
metal” in the mould and then filling the latter with cast 
iron. The webbing of soft steel thus introduced into the 
shoe greatly strengthens it. 


The great engineers and foundrymen’s lock-out in Den- 
mark, which has lasted for three months, and whereby 
some 4000 men have been out of employment, has been 
terminated through the mediation of the Federation of 
Employers of 1896. A kind of compromise was arrived 
at, the masters getting somewhat the best of it. Work 
was resumed on the same terms and to the same extent, 
as far as possible, as at the time when the lock-out was 
declared, the matters in dispute being referred to arbi- 
tration. 

A new pioneering tool lately adopted for the Austrian 
infantry is of the nature of a pickaxe, and is adapted for 
work both in wood and mineral substances. Its length 
is a little over 17 in., its greatest width about 10 in., and 
its weight just over21]b. It is to be carried generally 
fixed to the side of the knapsack, but may be hung to 
the belt behind the bayonet. With this tool trunks and 
branches of trees up to 44 in. in thickness can be removed 
in three minutes, and those of 6 in. in five minutes, while 
trunks 12 in. thick can be cut through in a quarter of an 
hour or 20 minutes. With one of the axes a hole has 
been cut through a 12-in. wall in 10 minutes. The tool, 
however, is not intended for purposes of demolition, but 
for work in camp, such as the setting up of field ovens, 
wood-cutting, and the clearing of spaces from brushwood. 


The Midland Railway Company’s engineers and solici- 
tors visited Halifax on Tuesday, to confer with the Cor- 
poration and Chamber of Commerce in regard to the 
sroposed extension of the Midland line in that district. 
he company propose to branch off from their main line 
at Royston, between Normanton and Sheffield, and to 
make then for Thornhill. Here there would be a fork, 
one line running through the Spen Valley to connect 
with the Midland again at Bradford, while the other 
line would pass round by way of Huddersfield and Elland 
to Halifax. The station at Halifax would be for a time 
the terminus of this extension. But it is understood that 


a further extension might eventually be added north 


north and south than the Spen Valley route would give. 
This would seem to depend largely upon the measure of 
support accorded to the Halifax and Huddersfield exten- 
sion. The Midland Railway Company will seek power 
in the ensuing session of Parliament to proceed with these 
extensions, ‘ 


The Explosives Department of the Home Office has 
recently had under consideration the question of the 
restrictions to be applied to the manufacture and keeping 
of — gas, and has conducted various experiments 
with the object of gaining information on this matter. 
The results show conclusively that acetylene gas per se, 
when under a pressure of something less than two atmo- 
spheres, is violently explosive ; whereas at a pressure of 
less than one and a half atmospheres it appears to be 
reasonably free from liability to explosion, provided it is 
not admixed with oxygen or atmospheric air. For com- 
mercial and practical purposes it is considered sufficient 
to allow a pressure of 20 in. of water above that of the 
atmosphere (i.¢e., roughly about one and one-twentieth 
atmospheres), and it is accordingly proposed to draw the 
safety line at this point, and to declare acetylene when 
subject to a higher pressure to be an ‘‘explosive” within 
the meaning of the Explosives Act, 1875. In France and 
Germany, the authorities have fixed the limit of danger 
at one and a half and one and one-tenth atmospheres re- 
spectively, and have imposed prohibitions or restrictions 
on the keeping or manufacture of the gas when it is at a 
higher pressure. 


The new directory jnst issued by the Science and 
Art Department, is noteworthy for several extensive 
alterations in the syllabus. We have had occasion 
in the past, more than once, to call attention to the 
deplorable nature of the examinations in applied 
mechanics and steam. Under the new régime, how- 
ever, there is, judging from the regulations now issued, 
a good chance of the evening science classes on 
these subjects being rescued from the deplorable state 
of uselessness into which they had fallen. Not long ago 
it was possible for a man to get a certificate in the 
honours stage of the examination in applied mechanics 
with but the most elementary knowledge of engineer- 
ing statics or steam-engine design. The new regulations 
give promise of a better state of affairs. In applied me- 
chanics the honours stage is now divided up into two 
parts, both of which cannot be taken in the same year, 
and evidently a fair knowledge of mathematics will be 
needed by the candidates if they hope to be successful. 
Much of the work will thus be quite beyond the powers 
of many of the teachers at the evening classes, but it is 
only fair that ‘‘ honours” should be awarded to none but 
thoroughly qualified candidates. 


A ompuaanns scheme is at present before the muni- 
cipal authorities of Copenhagen, referring to the amalga- 
mation of all the Copenhagen tramway and omnibus com- 
panies. It is being advanced by the directors of one of 
the om banks, and will, no doubt, be realised. The ques- 
tion is here of four tramway and two omnibus companies. 
According to the plan, the Corporation of Copenhagen will 





apply for a 40-years’ concession on all the tramway lines 
which the Corporation thinks it advisable should be 
worked ; and on the granting of this 40 years’ concession, 
all the existing concessions become void, the whole work- 
ing being let to a new company. The Corporation will 
thereby obtain full liberty to arrange a thoroughly 
adequate and suitable working to almost the same extent 
as if the whole of the tramway system had to be projected 
afresh. By bringing all the companies into one concern, 
it will be possible to carry through important reforms. 
The new programme comprises, in the first instance, the 
introduction of a uniform 10 ore (14d.) fare between any 
places which can be reached without, or with only one, 
change of carriage. This means a most material reduc- 
tion in the present fares, and will make the Copenhagen 
trams as cheap in their way as are the Danish State Rail- 
ways since the introduction of the new tariff. To effect 
the economies necessary to permit of this concession to 
the public, the adoption of mechanical traction will be 
necessary. 








OrE FROM NEWFOUNDLAND.—The steamer Hebe, from 
Fortune Harbour, has been discharging at Maryport 
1200 tons of iron and manganiferous ore for the Working- 
ton Hematite Iron and Steel Company. This is a trial 
cargo, and the first ore shipped from Newfoundland 
to Maryport. 





University CoL.ecr, Bristot.—The calendar for the 
new session of University College, Bristol, has just been 
issued. The engineering school a is under the direction 
of Professor J. Ryan, M.A., D.Sc., and the college build- 
ings include an engineering laboratory and workshup. 
The former contains a 50-ton Wicksteed testing machine. 





SoutH AFrrican LigurHouses.—A new lighthouse, with 
keepers’ quarters, is to be erected at Great Fish Point. 
This is about 12 miles eastward of Port Alfred, and about 
midway between Riet and Stalwart Points. From all 
three points dangerous reefs run out for some distance. 
The lighthouse will not be a high one, but the light is to 
be of the first order. 


PrrsonaLt.—Mr. A. L. Gibson, of the ‘‘B. and S. 

Folding Gate Gompany, 4, Queen Victoria-street, E.C., 
asks us to announce that he has severed his connection 
with the Otis Elevator Company, and will henceforth 
devote the whole of his time to his own business.—By a 
rinter’s error the new London address of Messrs. Dick 
<err and Company was, on page 420 of our last issue, given 
as 101, Cannon-street, EC. It should have been 110, 








from Halifax, thus obtaining a still more direct course 
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THE SETTLEMENT OF TRADE 
DISPUTES. 

PROBABLY every one is a little tired by now of 
the polemics of the Labour question, but the indus- 
trial war still raging in the engineering trade is one 
of such seriousness, that no apology is necessary for 
reverting to it again and again. Leading articles, 
magazine essays, of a more or less philosophic cha- 
racter, but seldom written by those with practical 
knowledge, and, above all, letters to the press, 
have approached the question from every side. It 
would seem, therefore, that there is little left to say, 
and it is better that much which has already been said 
should not be said over again, as it only embitters 
counsel. For our own part we cannot con- 
scientiously state we regret that matters have been 
brought to a crisis, and perhaps it may be allowed 
we have as much interest in the well-being of the 
engineering industry as most people. Observation 
has proved to us that, for a long time past, the im- 
mense power wielded by the trades-union leaders 
has not been exerted in a manner conducive to the 
well-being of those engaged in engineering pro- 
duction in this country, not even from the 
point of view of those whom the Unions osten- 
sibly champion—the working man. It is an un- 
deniable fact that the trade cannot be adversely 
affected without the masters and the men both 
suffering. All are engaged in an industrial part- 
nership, which neither Unions, Federations, Con- 
gresses, nor Parliaments can dissolve, and such 
a partnership needs leaders and chiefs, as well as 
rank and file. The director, or brain-worker, is 
of greater importance than the handicraftsman, 
because the talents he brings to bear are rarer. 
If the leader be deprived of his position and 
reward, the whole structure will fall to pieces. 
That is a trite fact which the Labour leaders always 
endeavour to ignore, or, at any rate, hide and 
gloss over. There can be no equality in reward, 
as there is no equality in talent and of natural 
ability which makes for success. 

The most important event of the past week is 
the meeting of the Executive Committee of the 
Federated Employers held at Leeds on Tuesday 
last. It had been rumoured that the employers 
were anxious to treat, and some of the more 
sanguine of the Labour Party had said that victory 
was within sight of the Workmen’s Union. Those 
at all well acquainted with the position of parties 
gave little credence to these reports, and the reso- 
lutions passed by the Committee must have finally 
shattered all immediate hopes for a cessation of 
hostilities by submission on the part of the em- 
ployers. 

The resolutions passed were three in number. The 
first set forth that ‘‘the demand for a reduction of 
the working hours to 48 per week has been carefully 
considered, and the employers can only repeat that 
the conditions of the engineering and allied trades 
do not admit of any reduction of hours.” The 
second resolution is, perhaps, even more vital 
to the issues at stake: It states that ‘‘an 





important point involved in the dispute is the 
question of the management of works, and the 
Federation is determined to secure for its mem- 
bers absolute freedom in this respect.” It seems 
strange that any pronouncement of this kind 
should be necessary, so palpable is it that engi- 
neering factories, like all other organisations, 
which work together for a common end must have 
a leader ; and that for success in competition that 
leader must be the person best acquainted with the 
course of affairs, and most interested in their suc- 
cess. The rules of the trades unions have overlaid 
these elementary principles, and that with disas- 
trous results, in spite of all that can be culled from 
statistics or quoted from official returns. The 
third resolution confirmed and gave effect to the 
former two. ‘‘Under these circumstances,” it 
said, ‘‘any intervention of third parties can have 
no useful effect, and cannot, therefore, be enter- 
tained.” 

We sincerely trust that employers will manfully 
continue in the resolute attitude they have taken 
up. There is a ring of conscious strength in their 
direct and simple language which will serve 
to strengthen the weak-hearted, and knit closer 
those who might fall away. We take it as good 
augury for British trade that employers should thus 
loyally hold together to encounter an insidious 
danger, only the more serious because it approaches 
in the guise of a spurious philanthropy and seeks 
to hide its true character under a mantle of cant. 
We sympathise from the bottom of our heart with 
those working men who have fallen under the 
tyranny of their Union—perhaps more thoroughly 
with their wives and children on whom always falls 
the sharpest edge of strike suffering. The lesson 
learned, however, though bitter, is wholesome. 
It has opened the eyes of the unthinking to the 
dangers into which they have been willing to be led, 
perhaps all unwittingly. It will be many a long 
day before Labour will again put the same trust in 
its reckless leaders of the past. 

It is pleasant to turn our eyes from the sad re- 
view of the present strife toa hope of peace for the 
future, such as our title holds out. On Tuesday 
last there appeared in the Times a letter addressed 
to the editor of that paper by Mr. Geoffrey Drage, 
in which he sets forth certain views as to the way 
in which trade disputes should be settled. We 
are not in accordance with all Mr. Drage advances, 
but he is an acknowledged authority on economic 
questions, and we gladly welcome his contribution 
towards a means of avoiding industrial warfare. 
He refers to the Acts which have been passed to 
further the settlement of trade disputes, mention- 
ing those of 1824, 1867, and 1872. ‘‘The Act of 
1896,” he says, ‘‘merely gave by statute to the 
Board of Trade power, which it already possessed 
and exercised by its own authority.” That is very 
true, but there is a great difference between the 
general powers exercised by a Government depart- 
ment, and something enjoined upon it by a special 
Act of Parliament. The Board has not been uni- 
formly successful in its action, has not come up to 
the high expectations formed for it in the past. 
Its most notable want of success was the failure 
to negotiate a peace in the case of the Penhryn 
dispute; a matter that has since been settled 
after a disastrously lengthened campaign. At 
the time Lord Penhryn was seriously blamed 
by many for not submitting the matter to the 
department, and there were acts of his which 
certainly appeared on the surface of a_high- 
handed character. We are, however, not concerned 
to inquire into these now, as they are matters of 
the past, but it will be seen that Lord Penhryn 
only took up the same position now occupied by 
the engineering employers. He hinted at the time, 
if we remember rightly, that the Board of Trade 
was not a proper authority to arbitrate in his 
matter. It was also inferred that the depart- 
ment was not quite an unbiassed tribunal. How- 
ever this may be, we can hardly wonder that 
such an opinion should be entertained. The 
Labour Department of the Board of Trade pub- 
lishes a Labour Gazette, what is, in fact, a monthly 
newspaper. There is nothing in this print to indi- 
cate on whom rests the responsibility for statements 
contained init. It is said to be ‘‘ published for Her 
Majesty’s Stationery Office,” whilst on the last 
sheet, where the name of the printers is generally 
placed, we simply find the announcement that ‘‘ap- 
plications for advertisements are to be made to Rat- 
cliffe, Dunbar, and Co.” Itis, however, stated that 





the actual editor is Mr. John Burnett, an ex-secre- 
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tary to the Amalgamated Society of Engineers, and 
Mr. Llewellyn Smith’s chief assistant in the Labour 
Department. Now it may be that Mr. Burnett is 
as unbiassed as a man can be, but one can hardly 
wonder that having been brought up in such a 
school, employers ef labour should hesitate to 
submit their destinies to a tribunal in which he 
would be likely to play so leading a part. It is 
further rumoured that the majority of, if not all, 
the official correspondents of ‘‘ The Labour Gazette, 
The Journal of the Labour Department of the Board 
of Trade” (we quote from the title-page of the publi- 
cation) are the Trade Union delegates of the dif- 
ferent industrial centres. Whether they are paid 
or unpaid correspondents is not known, and, 
perhaps, does not affect the question ; but certainly, 
if these rumours be true there is something in the 
Board of Trade that requires looking into, and we 
can hardly wonder that the Labour Department has 
been described as ‘‘ merely a Government branch 
of Trade Unionism—a scandal which should be 
exposed,” 

Perhaps the Board of Trade, as a Department, 
is not so much to blame, as it is under the power 
of the Cabinet, and the vote-catching proclivities of 
Governments have of late become a crying scandal. 
We have had further examples of this quite recently 
in connection with the Admiralty. As is well known, 
the present Labour dispute has thrown back the work 
being done for the Navy, a matter in itself of a very 
serious character. Contractors have been unable 
to get machinery passed because they have not 
had command of men, and when applications have 
been made for assistance of the dockyard autho- 
rities it has been refused. It cannot be doubted 
that in this matter the Admiralty has been in- 
fluenced by pressure from above; because its in- 
terest was to get possession of the vessels. It is 
siid that the Admiralty wishes to remain neutral 
in the quarrel ; but surely it is the reverse of 
neutrality for a purchaser to refuse to perform 
some act he would otherwise wish to do, 
because the employé of the vendor, in order to 
injure his employer, refuses to do that act. If 
there were no strike, and contractors could not 
find men, the Admiralty should do all in their 
power to further the work, and by taking an oppo- 
site course they go out of their way to assist the 
strikers. To do or neglect to do, because of a state 
of war, something which would otherwise be done or 
left undone, is to take sides, and this is what our 
vote-catching Government has forced the Admiralty 
to do. 

We refer to this point before dealing with Mr. 
Drage’s suggestions, as it lies at the root of the 
question of departmental interference, and, we 
think, largely accounts for the Board of Trade 
failure hitherto. Mr. Drage himself says: ‘* The 
Act has proved a failure. . The other three 
Acts have been absolute failures.” On the other 
hand, he points out, voluntary effort has been 
singularly successful in the skilled trades, and 
in this connection one calls to mind chiefly the 
Board of Conciliation of the Amalgamated Iron and 
Steel Trades, and wishes that the good influence 
which grew up under the wise direction of Sir 
David Dale could find its counterpart in the 
Government department. Mr. Drage anticipates 
many strikes and lock-outs will be the ‘outcome of 
the present dispute in the engineering trade. We 
do not agree with him here, and we hope that 
the Workman’s Compensation Act will not give rise 
to a number of disputes, at any rate of a serious 
character. It is, however, out of the difficulties to 
be raised by this piece of legislation that he hopes 
salvation may come. He says that responsibility for 
accidents which take place in a trade should be put 
on the trade as a whole; and, therefore, trade 
associations will have to be formed in which the 
employers will have to be enrolled. ‘‘ For the 
employers’ own sake,” he continues, ‘‘ and in order 
that the workmen may teke an interest in the 
common fund, and exercise the control now exer- 
cised by committees of friendly societies, it will be 
advisable to form corresponding associations of 
working men.” With the machinery thus created, 
Mr. Drage would propose to deal with industrial 
disputes ; but it would be necessary, he says, that 
the whole of the workmen, as well as the employers 
concerned, should be included. The council for 
each trade so formed would, it is suggested, ‘‘ frame 
a code of rules to be embodied in an agreement to 
be signed by the employer and the workmen. 


copy would be given to the workman on his hiring, 
iglearly understood. 


and would be posted in all the workshops ; the 


workman would be informed ‘that those were the 
conditions under which he is’ to work,‘ «and that 
should he break them he would lose his employ- 
ment.” The employer ‘‘ would be informed that 
should he fail in his contract he will be mulcted 
in a fine to be paid into the compensation fund in 
proportion to the number of workmen he employs, 
and the wages he pays.” In all cases of dispute 
work would be continued pending the settlement. 
Local disputes ‘‘are to be settled by the help of 
the representatives of the employers and workmen, 
with a Justice of the Peace as referee and eventu- 
ally as judge. ‘‘ Disputes affecting trades or dis- 
tricts as a whole would be adjudicated by the 
Council or Board of Conciliation. . The referee 
would be a County Court judge, with power to 
adjudicate when arbitration failed.” Disputes 
affecting national interests—the Board of Concilia- 
tion to decide whether the interest was national or 
not—would be dealt with by a commission formed 
on the model of the Railway Commission, presided 
over by a judge of the High Court, assisted by two 
permanent assessors appointed by the Crown from 
the employing and the working classes, and should 
the Court desire it, by two assessors representing 
the trade concerned.” 

We have no desire to throw cold water on Mr. 
Drage’s benevolent intentions to find a way towards 
eternal peace, but truth compels us to say that 
his proposals smell overmuch of the lamp. No 
doubt he has been unable to do his scheme justice 
within the compass of a letter to the Times, even 
though the Editor has generously given him a 
column and a quarter, but we fear there are many 
things mixed up with trade disputes, of which 
Mr. Drage little thinks. His elaborate machinery, 
with Justices of the Peace, County Court judges, 
permanent assessors, and a judge of the High 
Court, would be much in the position of a family 
lawyer trying to make brothers love one another 
whilst quarelling over an inheritance. The trouble 
in closing Labour disputes must always arise from 
the inability of any tribunal to enforce its deci- 
sions. We have seen this in the past when dis- 
putes have been nominally brought to a close by 
arbitration, only to break out again with in- 
creased rancour. But even if a means of pre- 
venting a renewal of a strike by means of 
penalties can be devised, the possible causes 
of dispute are so numerous that there is always 
ample excuse for opening the quarrel on another 
issue, or the same issue under an alias. In 
fact, industrial warfare seems to us very much 
ona par with international warfare : the last resort 
must be to the arbitrament of force; not, of 
course, physical force, but none the less force, which 
has its foundation in the harm that one side can 
inflict on the other. To speak of a strike as an in- 
dustrial war is no misnomer. 

It is sad to say this, but the truth is best faced, 
and a fact blinked is a weapon that may be used 
against us. Mr. Drage, in his researches amongst 
statistics and Acts of Parliament, has lost sight of 
how much human nature there is in a man—some 
one has said ‘‘ especially if she’s a woman ;” we 
would paraphrase this by ‘‘especially if he is a 
working man.” It is not the printed rules of the 
trades’ unions that there is much to find fault with 
—though they are not exactly perfect—as it is the 
unwritten law, the rules that are put in force by 
unofticial censors of the workshop who are the actual 
masters of the situation. No congeries of Justices 
of the Peace, Assessors, and County Court judges 
could control these irresponsible despots ; their 
term of office will only expire when working men 
are sufticiently enlightened to see the harm done 
by such methods, are courageous enough to resent 
injustice which comes from tyranny of this nature. 
Upon the difficulties in carrying out the working 
details of the scheme we need not dilate, but they 
must be many and serious. For instance, how 
would Mr. Drage divide the suffrage ; what value 
would be given to an employer’s vote for the elec- 
tion of Councillors to the Board proposed as 
against a workman’s? Would one master, em- 
ploying, say, 1000 men, have the same voting 
power as each of 10 employers combined in one 
firm employing 100 men? Probably these diffi- 
culties could be overcome, but the solving of such 
problems open up the prospect of much dispute 
| that, in itself, would be a serious matter. 
| On one point, however, all employers, we think, 





A| will be heartily at one with Mr. Drage; we refer | left 


to the proposal that working rules should be 
One of the chief evils of 


| 


trades unionism, as it is now practised, is the 
difficulty employers have in finding out what 
the Labours leaders really demand. Often the 
first intimation that an employer receives is a covert 
threat of a strike. Meetings of the unions are not 
open, and it is generally difficult, if not impossible, 
to find out what demands are likely to be made ; 
for the unions do not always push their regulations 
to a practical conclusion at once. More candour 
in this respect would be a boon to employers, and 
we do not see how it would prejudice any reasonable 
and just demands of the men. 

However, the trades unionism of the engineering 
trade in the future is not likely to be exactly 
what it has been in the past ; and for many details 
of this kind we may be content to await the de- 
velopments of the next few weeks. 








WEAK POINTS IN STEAM PRACTICE, 

THE unusual facilities for acquiring knowledge 
as to the weak points in engines and boilers 
possessed by Mr. Michael Longridge, M.I.C.E., in 
his capacity of chief engineer to the Engine, Boiler, 
and Employers’ Liability Insurance Company, 
always invests his annual reports with special in- 
terest to mechanical engineers. In his last report, 
just issued, he gives the following Table showing the 
accidents occurring during the past year, and their 
nature, together with similar figures for the 14 
years preceding. 











Numbers. 
cea - | During 
| — Previous 14 | Total. 
i Years. 
Valves and valve gear 28 367 395 
Spur gearing .. a 12 378 390 
Air pump motions . os 10 222 | 232 
ss buckets and valve: ee 18 167 | 185 
Columns, entablatures, bedplates, | 
and pedestals - a 17 147 | 164 
Bolts, screws, gibs, and cotters 11 130 | 141 
Parallel motions, links, and guides 7 112 | 119 
Main shafts... eR os oo 98 } 109 
Cylinders, valve chests, and covers! 8 60 | 68 
Pistons .. on ae be ee 4 51 55 
Governor gear.. a 8 42 50 
Piston-rod crossheac s 2 44 46 
Flywheels - 3 41 44 
Piston-rods.. oe es 1 41 42 
Air pumps and condensers .. 4 3 | 8 
Cranks .. an . 2 30 | 32 
Connecting-rods 10 17 | 27 
Crankpins 3 22 25 
Gudgeons in beams 1 23 24 
Beams and side levers - s 15 | 18 
Total wrecks, cause unknown 0 6 | 6 
Second motion shafts 0 3 | 3 
Main driving ropes 0 2 | 2 
163 2051 2214 





It is gratifying to note that of the above total of 
163, only 19 were directly due to negligence by 
owners or attendants. The builders of the ma- 
chinery make, however, a less favourable show- 
ing, as 34 of the accidents were due to weak- 
ness, faulty design, or bad workmanship. The 
figures show a considerable improvement in the 
spur - gearing record, builders having apparently 
learnt prudence by experience. The air pump 
and its accessories, however, continue to be a 
constant source of trouble. Trunk motions are, 
Mr. Longridge states, continually causing acci- 
dents. The trunk gets filled with dirt and oil, 
causing the pin to wear, knock, and finally break ; 
whilst the practice of fastening the bucket to its 
rod by a nut in the lower side is almost equally 
objectionable, as such a fastening is not easily 
accessible for examination, and is allowed to run 
until it gets loose, and causes a smash. 

Again, Mr. Longridge draws attention to the folly 
of putting packing rings on air-pump buckets, many 
accidents having arisen from such rings wearing 
thin and jamming in the barrel. Their use 1s 
apparently a concession to the too-common feeling 
amongst British manufacturers that anything cheap 
must be nasty. A bucket thus fitted costs con- 
siderable more than a simple grooved one, and 
hence it is supposed to be necessarily superior. 
For foot valves Mr. Longridge suggests the use of 
rubber only, or where this is contra-indicated, the 
adoption of a number of small brass valves. 

There have been several accidents to flat sur- 
faces exposed to high-pressure steam. In this par- 
ticular the designer appears to stand between 
|Scylla and Charybdis ; for if the surfaces are 
unstrengthened they fail from inherent 
weakness, whilst if strongly ribbed failure may 
occur from the expansion strain set up by the 
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repeated heating and cooling of the engine. 
Moreover, such ribs may also be a source of weak- 
ness, in the same way that the addition of a 
narrow fin to a cast-iron beam actually weakens 
it, so far as its elastic strength is concerned. The 
theory of such flat surfaces is often supposed to 
be in an_ unsatisfactory condition, as Grashof’s 
formule based on the theory of elasticity give re- 
sults much below those obtained by Mr. Wilson by 
experiment, and communicated to the Institution 
of Mechanical Engineers. The discrepancy is, of 
course, to be accounted for in a similar way to 
the corresponding discrepancy between the actual 
breaking strength of a solid beam and that given 
by the usual formula. The metal, when strained 
beyond its elastic limit, yields and takes a per- 
manent set, in the course of which the overloaded 
portions transfer part of their burden on to their 
neighbours, and the assumptions lying at the basis 
of the formule are no longer realised. 
Wilson’s experiment the plates did take 
large permanent set. Whilst the practical strength 
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spection, after a boiler has been in use some time and 
scale has collected. A striking instance of this is in- 
cluded in Mr. Longridge’s report. In this case a rag 
boiler 20 ft. 6 in. long and 7 ft. in diameter, made 
out of }-in. plates, and intended to work at a pressure 
of 174 lb. per square inch, exploded, injuring three 
persons. A reducing valve was used to prevent the 
boiler pressure of 60 lb. per square inch reaching the 
kier, but the piston of this valve stuck fast without 
being detected by the inspector, owing to a defect 
in the design. Further defects in the method of 
strengthening the large charging holes by which 
access was gained to the interior of the kier 
existed, but were completely masked by a deposit 
of scale. The construction was so absurdly stupid 
that the inspector could hardly be blamed for his 
oversight, as no engineer could consider it possible 
for any one to show such absolute incompetence 
in design as here exhibited, and the scale masking 


In Mr. | the piece of scamping was quite pardonably sup- 
a | posed to be covering solid plate. 


The proposed Steam Engines and Boilers Bill 


of a plate or beam may be considerably aug- | (persons in charge) also receives attention from Mr. 


mented in the manner explained, provided the 
load is a steady one, this increase cannot be relied 
on if the plate is subjected to alternating or widely 
varying loads, in which case the usual mathematical 
theory gives perfectly accurate results. The 
failure of flat surfaces exposed to high steam pres- 
sures is not surprising ; but, curiously enough, Mr. 
Longridge records several similar accidents to the 
flat surfaces of horizontal air pumps which are 
generally supposed to be subject to no material pres- 
sure. This, however, proves on examination to 
be an assumption not altogether warranted by the 
facts, and in order to throw light on the subject, 
Mr. Longridge has applied an indicator to the outer 
valve space of one of these pumps which gave 
trouble by knocking. The diagrams taken showed 
pressures reaching some 70 lb. per square inch, 
To avoid these large flat surfaces in high-pressure 
engine work, Mr. Longridge recommends the use of 
Corliss valves for cases in which the number of re- 
volutions per minute are moderate, and piston valves 
where the speed is high. The latter have been ob- 
jected to on the score of leakage, in particular by Mr. 
Maclaren; but this defect certainly does not seem to 
be serious where the number of reciprocations per 
minute is large, as some of the most economical 
high-speed engines ever built have valves of this 
type. 

Another important source of breakage during the 
past year has been the disintegration of masonry 
foundations by oil. This danger is one not gene- 
rally recognised, but it appears that lubricating oil 
has a very destructive effect on cement, whether 
used in concrete or in mortar. But little attention 
has been paid to the matter in the past, but now 
that attention has been called to the danger of 
negligence, it is to be hoped that more care will 
be taken by steam users to prevent the saturation 
of the engine foundation with oil. 

Much of Mr. Longridge’s report is taken up with 
a discussion of the Steam Boilers and Engine Bill, 
which is promoted largely by the Mutual Societies ; 
and in which it is possible that the desire to throw 
responsibility off their own shoulders on to those 
of Government officials, and the expense on to the 
public, is as much a motive as the wish to secure 
greater safety to life and property. Mr. Longridge, 
however, instances a case in which, under the pro- 
posed legislation, the owners of a worn-out Cornish 
boiler would have been able to entirely escape re- 
sponsibility. In this case the boiler was bought with 
the sanction of the owner’s technical adviser, because 
it had stood a cold-water test of more than double the 
proposed working pressure, although the insurance 
company had reported it to be only fit for scrap. 
Such tests, unless carried to destruction, are as falla- 
cious in boiler as is the usual dead-load test in bridge 
work. They give no indication of danger or weak- 
ness unless matters are exceedingly bad. We re- 
member the case of a bridge which failed under 
such a test-load, but which, up to the very moment 
of final failure, gave absolutely no indication of 
weakness, the deflections being regular and accord- 
ing well with the calculations. Had the bridge 
been but 5 per cent. stronger, it would have been 
passed without the least suspicion of its dangerous 
condition. Of course, in the case of a boiler, the 


hydraulic test is useful in proving the tightness of 
the seams, but unless carried to destruction gives 
ittle information as to the effective strength of the 
shell and fittings. No doubt it is not always easy to 
discover faults in construction, even by a careful in- 











Longridge. This included arrangements for the 
granting of certificates to engine-men on the results 
of examination, but as Mr. Longridge has pointed out, 
accidents arising from ignorance on the part of the 
attendants are practically unknown; the ignorance 
is almost always on the part of the owners and 
managers who neglect to have their boilers pro- 
perly examined. Care, rather than a smattering of 
elementary science, is what is wanted on the part of 
the stokers and engine-men. Marine engines stand 
on a different footing, since in this case the engine- 
room staff must be capable of executing repairs, 
but qualifications of this nature are obviously super- 
fluous in the case of stationary engines and boilers. 
Thus our locomotive drivers are an excellent and 
competent set of men, but usually know little or 
nothing about fitters’ work or the principles of the 
steam engine. 


THE SANITARY CONGRESS. 
(Continues from page 417.) 
Po.iutTion or Rivers. 

THE series of papers dealing with water supply 
and the pollution of rivers were an interesting 
feature in the Congress ; more especially in view 
of the disaster that has overtaken Maidstone in 
consequence, there now seems small doubt, of the 
contamination of its water supply. We have 
already dealt with Major Lamorock Flower’s 
admirable address, which fittingly took a broad 
and general view of the subject, and we now 
proceed to notice some of the most prominent 
contributions to the subject by other authors. 

Mr. Reginald E. Middleton contributed a paper 
entitled, ‘‘ Pollution of Rivers from an Engineer’s 
Point of View.” Though this was not read first 
at the Conference, it will be convenient to take 
it as introductory, because it has more general 
application to the question than other papers 


treating upon branches of the subject. It will 
be remembered that Major Flower pointed 
out the desirability of creating conservancy 


boards, or their equivalents, by joint action 
of County Councils, and this suggestion is excel- 
lent, provided, of course, it were carried out 
in the proper spirit, for the benefit of all, and not to 
favour one class. It is well to make these cautious 
reservations, as one’s words are sometimes quoted 
against one, and we need hardly remind our readers 
that County Council legislation has not always been 
even-handed in its distribution of favours. Mr. 
Middleton does well to remind us of the fact that 
rivers have been regarded as sources of water supply 
and receptacles of refuse, and that these two 
functions are antagonistic to each other. It is the 
duty of the engineer to reconcile these conflicting 
elements as far as possible, but, above all, to take 
care that the source of water supply is not pulluted 
so as to be injurious to health. The first point to 
consider is whether the water has been subjected 
to pollution, and, if so, the inquiry must be ex- 
tended to find out whether time, sunlight, and 
aeration have removed the dangerous elements. 
Sand filtration, if properly carried out, is effective 
in regenerating water, but ‘‘it has been suggested 
because the germs of typhoid have been carried 
underground for a considerable distance, and_be- 
cause water drawn from a bed of sand in vessels of 
more than doubtful purity, and from ground probably 
in itself highly contaminated, sand filtration is not 
an efficient protection, Sand filtration worked on 








the same system—that is to say, by passing water 
through sand which cannot be re-oxygenated, which 
may be contaminated in itself, and without reference 
to the rate of flow, will not afford protection.” Mr. 
Middleton’s remarks on this matter are worth re- 
membering, as forgetfulness of the points men- 
tioned has led to conclusions open to question 
being dealt with as matters of fact. Naturally it 
is not the duty of the engineer to make chemical 
analyses, but it is his duty to support his observa- 
tions as to pollution by chemical, microscopical, 
and biological observations. 

There are numberless sources of pollution, the 
most prominent being the sewage of the towns and 
villages situated on the river and on tributary 
streams. The author gives the points of the Rivers 
Pollution Act of 1876, and these are so little known 
—or perhaps, one should say, so generally misread 
—that they may be repeated with advantage. The 
Act provided that sewage shall not be delivered 
into any stream unless through a channel con- 
structed, or in course of construction, at the 
time the Act was passed, or the court ap- 
pealed to decides that the best practicable and 
available means of dealing with the sewage have 
been employed. This provision, the author says, 
is so elastic that it has been next to imposible to 
enforce the purification of sewage matter in an 
efficient manner unless the authorities themselves 
were anxious to deal with it. It will be remembered 
that Major Flower spoke in a similar vein of this 
piece of legislation, pointing out how powerless it 
must be for good as long as those who were the 
greatest polluters were the very persons upon whom 
fell the duty of enforcing the law. Mr. Middleton 
points out another defect. The Act only provides 
for the purification of sewage in cases where it is 
discharged into a stream; therefore a town, the 
whole of the drainage of which passes into cess-pits, 
would be exempt from the provisions of the Act, 
although the pits might be sunk in open gravel 
which was full of water finding its way directly 
into the river. The Rivers Pollution Preven- 


jtion Act of 1893 has a more stringent clause, 


which runs: ‘‘ Where any sewage matter falls 
or flows, or is carried into any stream after 
passing through or along a channel which is 
vested in a sanitary authority, the Sanitary Autho- 
rity shall, for the purposes of Section 3 of the 
Rivers Pollution Prevention Act, 1876, be deemed 
to knowingly permit the sewage matter so to fall, 
flow, or be carried.” In spite of this, however, 
matters have not much improved, and it is abun- 
dantly plain that fresh legislation is needed to pre- 
vent the shameless pollution of rivers, not only by 
sewage but by factory refuse, that goes on in this 
country. It is useless to say, as it often is said, 
that the law is strong enough, it only needs to be 
administered whilst such rivers as the Aire and 
Calder—to take the examples nearest home to the 
late Congress—remain. If the defect lies in the lack 
of administration, fresh legislation should be passed 
to create a power that would compel the law as it 
exists to be respected. Perhaps the best result of 
the Congress has been to bring more fully home to 
people the great need for further legislation directed 
towards the suppresion of public nuisance by the 
pollution of either air or water. There is always 
a good deal of original or natural objection to 
legislation of this class. It is looked upon as 
‘* grandmotherly,” and as curtailing the liberty of 
the subject; and it is surprising how firm a foot- 
hold the pure principle of anarchy has in some of 
the most respectable bosoms, of course, all uncon- 
scious to the owners. Government is grandmotherly 
only when it does for individuals that which indi- 
viduals ought to do for themselves ; and it is very 
evident the prevention of air and river pollution 
does not come within this category. After all, it 
is well to remember sometimes that civilisation is 
only possible by the restraint of wrongdoers. 
Turning again to Mr. Middleton’s paper, the 
author points out the evils of restricted area in 
sewage farms, whether adapted for broad irrigation 
or intermittent filtration. There may be enough 
land to deal with dry-weather flow, but in rainy 
seasons the ground becomes super-saturated, and is 
unable to purify the sewage, nor will the vegetation 
growing on it take up more moisture. In this way 
sewage disposal by this means gets a bad name, 
which the principle does not deserve. All sewage, 
the author says, may be efliciently treated by filtra- 
tion through sand or gravel ; but the Local Govern- 
ment Board is opposed to the system unless sup- 
plemented by sufficient land to purify the sewage 
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should the filter-beds break down ; for, though the 
Department is satisfied that sewage can he efficiently 
filtered when proper care is taken, yet, as the 
author states, such attention is quite exceptional. 
‘* Sewage tanks where the sewage flows in and 
flows out again in the same condition, full of putrid 
and evil-smelling matter, filtration areas so sodden 
that the sewage will not sink through the ground, 
and farms where the sewage is only passed over 
the land when it happens to suit the convenience 
of the farmer, and at other times lies in pools or 
flows away untreated, are common.” 

Turning to trade refuse, the author points out 
that it is more difficult to deal with than ordinary 
sewage, but there is one advantage, for the nuisance 
is more easily proved, and it appeals to the senses 
in such a degree that there is less difficulty in getting 
the Act enforced. The paper concludes by refer- 
ence to the Mersey and Irwell Act of 1892 and the 
Thames Conservancy Act of 1894, both of which 
are designed to give increased powers to the autho- 
rities interested in dealing with pollutions. The 
author sees no reason why these powers should not 
be extended to the whole country. 

Dr. G. Sims Woodhead read a paper in this sec- 
tion on ‘*The Disposal of Sewage in Estuaries,” in 
which he pointed out the natural purification which 
constantly takes place in mud flats. He gave in- 
stances of the River Conway, in which increased 
quantities of sewage had not led to a growth of mud 
flats. This he attributed to the constant breaking 
down of organic matter by microbes. Some of 
these acted vigorously and others slowly, but all 
tended to bring about decomposition of the com- 
plex organic matter in sewage into simpler hydrated 
compounds, nitrates, ammonia, carbonic acid gas, 
and other simpler substances. The author antici- 
pated that the time would come when, by artificial 
means, sewage would be decomposed before it was 
thrown into tidal rivers; but this could only be 
done by some central authority not influenced by 
local interest. In the discussion which followed, the 
author’s views on the formation of mud flats did 
not pass without criticism; but on one point all 
must agree with him, namely, that the proper way 
of dealing with these questions is by authorities not 
subject to the pressure of local interests. 

A useful paper was read by Dr. H. M. Wilson, in 
which the disposal of trade refuse was dealt with. 
He advocated mutual help by sanitary authorities 
and manufacturers; and certainly one of the 
most pressing wants in bringing this troublesome 
problem to a satisfactory issue is a spirit of con- 
cession between those who pollute and those who 
should stop pollution of rivers. Ofticials would do 
well to remember that by laying down impossible 
conditions and assuming a godlike aloofness, they 
are but driving manufacturers to defy the law 
which might be moderately well observed, in 
spirit at least, were a little flexibility and good 
nature to take the place of the official non posswmus. 
Major Flower’s address might be read with advan- 
tage on this point. The Act which the Corporation 
of Leeds have obtained will work much more bene- 
ficially if both sides can keep their tempers, and 
this will require concession and consideration. We 
are glad to hear Dr. Spottiswoode Cameron state 
that his relations with the manufacturers, in the 
difficult duties he has to perform, have been 
exceedingly pleasant. 

Cuemistry, MrrroroLocy, and GEOLOGY, 

The three sciences of Chemistry, Meteorology, 
and Geology are combined in Section IIT. at the 
Sanitary Congress, and were at Leeds, under the 
presidency of Mr. William Whitaker, F.G.S. In 
his opening address the president pointed out the 
difficulty he was placed in representing three 
sciences. He had given much thought to choosing 
a subject in which all members of the section might 
have an interest. He had come to the conclusion 
that water best fulfilled this condition, and accord- 
ingly delivered a dissertation on water supply. 
After referring to the formation of bournes, which 
are due to the swelling of underground waters, and 
some other matters of greater or lesser interest, the 
important question of protected areas for water 
supply is opened up. Two Bills for water supply 
were promoted in Parliament during last Session, 
one by Nottingham and the other by Newark. The 
new red sandstone was the source of supply, and 
in each case the respective corporations asked for a 
protective radius. One of the schemes was for a 
population of 20,000, and the other fora population 
nearly fifteen times as large. The smaller scheme 





asked for the larger radius (four miles), and to have 
it for nothing, and, finally, got nothing, whilst the 
larger scheme asked for a two-mile radius, and, 
being willing to pay for it, got it. As Mr. 
Whitaker says, there is probability that the ques- 
tion of a protected area round water works will 
frequently come to the front in future. He points 
out that there is justice in giving such protection to 
a company or public authority spending money on 
a good water supply ; but there is a stronger 
reason than this, namely, the preservation of 
public health, before which private interests must 
give way, though not without compensation. 

The question is complicated by many difficulties, 
as, in this thickly populated country, all problems 
dealing with large areas must be. ‘The Americans, 
more fortunate, and, perhaps, more far-seeing, 
have taken the necessary steps in this direction, 
notably in the case of the water supply to Phila- 
delphia ; the whole of the banks of the beautiful 
river which supplies the town with water being re- 
served as a public park, no buildings being on its 
course, nor any agricultural operations, such as 
might cause pollution, being carried on on its 
boarders. In this way Philadelphia has secured 
a natural unpolluted water supply, and at the 
same time one of the most beautiful public parks to 
be found in any part of the world ; but then, as we 
have said, the Philadelphians were fortunate in 
having a primzeval tract to deal with. While we 
are on this subject, we would like to say a word for 
the preservation of the rivers of this country as 
objects of beauty. On every side we see what is 
comprehensively styled ‘‘ progress” marring the 
native charm of the greatest source of pleasure 
Nature has afforded—a gentle river. Villa resi- 
dences—‘‘ Pricking a Cockney ear” — factories, 
wharves, soap works, bone mills, glue works, fish 
manure works, water works, all things vile smell- 
ing or ugly to look at seem to congregate on river 
banks, whilst riparian owners are ever trying to 
shut the people out from a glimpse of the flowing 
water. Perhaps, though, the worst offenders are 
the very persons upon whom the duty of defending 
our rivers depends. Nothing delights ‘‘conser- 
vators”’ more than to cut down a picturesque row 
of willows or a noble group of trees, to straighten 
every graceful curve, to dredge here, to de- 
posit there, to smother each grassy margin 
with a load of sand and stones, or a layer of 
river mud, to pluck up the rustic wooden camp 
shedding and replace it with quay-like walls of 
concrete, to pull down the old timber bridges 
spanning the mouths of tributary creeks and replace 
them by rigid iron structures—in short, to destroy 
all that is pleasing, gentle, or picturesque, and in 
its stead put something angular, hard, and for- 
bidding, appears to be the only end and aim of con- 
servators. Of course the navigation must be kept 
open and homage must be paid to the sacred claims 
of trade ; but surely it is not always necessary when 
the old has to be replaced by the new, that the 
latter should be so unsympathetic to our sense of 
what is pleasing. We are a strange people; we 
pay thousands for a ‘‘ Constable ” for the public to 
look at, and yet begrudge 6d. to preserve those 
scenes which inspired Constable in his noblest 
work, Often sanitary science is a sore enemy of 
the picturesque, but here, perhaps, ‘‘the useful 
and the beautiful’”—which Bulwer Lytton told us 
were one—may assist each other hand in hand. 

This, however, as poor Mr. Whalley used to say, 
is a digression, and we must get back to Mr. 
Whitaker’s address. He is by no means a ‘‘ root- 
and-branch-man” inthis matter. ‘*There are some,” 
he says, ‘‘who would not allow the establishment 
of any sewage farm, or perhaps of any cemetery 
on a water-bearing formation ; but this seems too 
much to ask for. Surely, however, it is 
not unreasonable to suggest that round each work 
for the public supply of water a certain tract of the 
water-bearing bed should be saved from the assaults 
of surface contamination. We are yet without 
much information as to how far pollution may be 
able to reach along an underground course, and 
there is still great dispute as to extent along an 
overground one. Clearly here each case would need 
careful consideration, both as regards the position 
and character of the water works, and the nature 
and amount of the possible pollution cause, lest 
work should be stopped at places where it would 
do no harm, or be allowed at places where harm is 
likely to ensue.” No man has a right to pollute 
the water in another man’s well, but the pollution 
must be proved. This, Mr. Whitaker says, does not 











go far enough, for pollution should be stopped before 
it is proved. It is here that geology comes in, for 
the nature of the surroundings of the water works 
must be taken into account, often for some distance 
and to some depth. The address discusses the 
question of drift, making appreciative reference to 
Mr. Woodward’s book, ‘‘ Soils and Sub-soils from 
a Sanitary Point of View,” and gives some interest- 
ing instances of what might have been causes of 
pollution, but apparently were not. Reference is 
also made to the value of ample storage capacity ; 
and the author concludes by advocating federation 
of water authorities in given districts, London 
especially. 
(To be continued.) 





NOTES. 
A Tupe TUNNEL. 

A TUNNEL possessed of some interest from a tech- 
nical point of view—more, perhaps, in connection 
with the condition of the soil—sand—through 
which it is being carried than as regards its actual 
construction—-is at present being built under the 
River Spree, between Stralan and the Treptow 
Park, where the exhibition was held, and for which 
purpose it was originally intended. The tube 
tunnel has a length of about 1510 ft., the breadth 
of the river being about 670 ft., the depth 
on that spot, 11 ft., and the bottom of the tunnel 
some 25 ft. lower than the bottom of the 
river. The inside diameter of the tube is 13 ft., 
and the tube itself is circular. The tube consists 
of rings of about 2 ft. breadth, made up of nine 
pieces ; these are of pressed steel, and connected by 
means of bolts. The tunnel tube is surrounded by 
a layer of cement, the thickness of the steel plate 
and the protecting cement layer being respec- 
tively 10 and 80 millimetres. The permanent road 
inside the tunnel is also made of concrete. The 
shield, in which the workmen are, is a tube of 
somewhat larger dimensions than the tunnel itself, 
and it is pressed forward by hydraulic pressure, 
its front end being bevelled so as to be better 
able to cut its way through the soil. The front 
of the chamber, in which the men work in com- 
pressed air, has apertures, which can be closed air- 
tight, through which the soil can be worked and 
loosened. The working chamber is divided into 
two compartments ; the men in the outer are em- 
ployed in removing the soil, whilst the cementing 
is done in the second. The average progress is 
some 2 ft. to 3 ft. per day, although about twice 
the distance has been compassed when special 
pressure has been put on. So far everything in 
connection with the undertaking has worked satis- 
factorily. 


THe ACCIDENT TO THE ToRPEDO-BoaTt DEsTROYERS. 

The running ashore of the torpedo-boat destroyers 
Thrasher and Lynx on Dodman Point is an un- 
fortunate incident, which, although we all deplore, 
we must look upon as almost in the nature of service. 
There has been a certain outcry in uninstructed 
quarters about endangering men’s lives, and the 
way in which the vessels were allowed to run into 
danger by navigating them in a fog; but there 
has been less of this kind of thing than often 
happens. The fact is that in order to prepare for 
war some risks must be run even in time of peace. 
If officers and men on torpedo craft are to get 
no experience of coast work under difticulties, 
they will be little prepared for such work when 
called upon in war time. The accident has its 
interest from an engineering point of view. The 
way in which the boats were crumpled up with- 
out being broken to pieces illustrates once more 
the wonderful tenacity with which a steel hull 
holds together. The so-called ‘‘ bursting ” of the 
steam pipe of the Thrasher is a more serious 
matter, not only because it led to such a sad loss of 
life, but because it brings to light what is, perhaps, 
anew danger. The details of the catastrophe have 
not been made public, and it is, therefore, prema- 
ture to speak positively on the subject; but the 
giving way of the steam pipe is not an inci- 
dent that has marked other torpedo-boat col- 
lisions or strandings, so far as our recollection 
goes. The most notable case of collision with these 
craft was when a Yarrow boat ran full speed into 
a laden barge. That boat made her way home 
under her own steam, butshe had locomotive boilers. 
It may be that the flexible connection afforded 
by the tubes, between the top vessel and the 
foundation part of the average express water-tube 
boiler, is not sufficient to give stiffness under the 
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impact of a shock, and this may lead to the rupture 
of a steam pipe. 


THE ARMAMENT TRIALS OF THE ‘‘ YASHIMA.” 
The Yashima sailed from Plymouth for Japan on 
the 23rd ult., having completed her armament 
trials, including an extensive series of torpedo 
trials for testing her new torpedo ejecting appa- 
ratus. The two Japanese ironclads Yashima and 
Fuji were each fitted with four submerged torpedo 
tubes designed and made by Sir William G. Arm- 
strong, Whitworth and Co., Limited. The trials 
on board the Fuji took place on July 14, at 
Portland, when satisfactory trials were made at 
16 knots, and at lower speeds. Although this 
Was very satisfactory it was determined to sub- 
ject the torpedo tubes on board the Yashima to 
4 more exhaustive trial, and a series of discharges 
were made in this vessel up to 17.5 knots. The 
first trials took place on August 27, when a number 
of rounds were fired with the ship stationary, and 
at 15, 16, and 17 knots, the results leading to 
Some adjustments being made ; further trials were 
carried out on September 15 at the mouth of the 
yne. On that day a further number of rounds 
Were fired with the ship stationary and at various 


“EMERGENCY” 








LIGHT. 


Fig. 2. 


speeds up to and including 17.5 knots, with most 
satisfactory results. In each case the cordite im- 
pulse was used. The torpedo tubes gave every 
satisfaction, as they have done on all occasions 
when they have been used, and as now 150 rounds 
have been fired from this apparatus it may safely be 
said that it has completed its experimental stage. 
A remarkable feature in connection with these 
submerged tubes is that even at a speed of 17 
knots the deflection of the torpedo is so little that 
it may be almost accounted as negligible. The 
Yashima’s gunnery trials took place on August 
25. Three rounds were fired from each of the 
four 12-in. guns and from each of the 6 in. quick- 
firing guns. Also four rounds were fired from 
each of the Hotchkiss quick-firing guns and the 
trials passed off without any hitch or difticulty. 
We gave an account of the steam trials of the 
Yashima on August 6 last, and it will be remem- 
bered that the results showed that she is by far the 
fastest ironclad of her class afloat. Her offensive 
powers may be said to be equal to those of our 
latest ironclads ; for although the Majestic and the 
Magnificent, and their sisters carry four 12-in. 
guns and twelve 6-in. guns, and the Yashima and 
Fuji carry four 12-in. guns and ten 6-in. guns, 
the actual power or energy of the Japanese guns, 
comparing gun for gun with English guns, is much 
higher. The vessels themselves are 12,200 tons 
as compared with the 14,900 tons of the Majestic 
and Magnificent, but the point of comparison which 
is the most favourable to the Yashima, is her speed 
of 19} knots. 








5000 CANDLE-POWER ‘ EMERGENCY ” 
LIGHT. 

The *‘ Wells Light ” has now become so common, and 
proved so satisfactory, that surprise may be expressed 
at its makers bringing out another high-candle-power 
oil light working on a different principle. The new 
light, however, which we illustrate above, is not in- 
tended to replace the older one, but for use in circum- 
stances where the 8 or 10 minutes needed for heating 
the vapouriser cannot be spared, as at fires, break- 
downs, &c., where every minute of time becomes of 
serious import. ¢ 
a vapour lamp, and might accordingly be justly 
pion, ser as a case of atavism, as the first of 
all the high-power oil lights was worked on this 
principle. As then constructed, however, the power 
required to produce the spray was considerable, 
whilst as now made by Messrs. A. C., Wells and Co., 
engineers, London and Manchester, a boy can easily 





The new lamp is a spray, and not | 8d 





maintain one of the lights in full activity. As shown 
in Fig. 1, the lamp consists of a reservoir containing 
oil, and fitted with an air-pump, by means of which a 

ressure is maintained in the space above the oil. 

his pressure is then utilised to force the oil up to 
the burner in the usual way. At the same time, how- 
ever, a second pipe coming from the top of the reser- 
voir leads air to the sprayer, which completely breaks 
up and shatters the oil as it flows from the burner. 
A pilot light fitted with a wick is kept constantly burn- 
ing, and immediately the cock shown on the standard 
is turned, the flame starts into full activity. Closing 
this cock puts out the flame instantly, so that the 
lamp can be used very conveniently for signalling pur- 
oses. The standard, with its oil and air tubes, can 
»e completely detached from the air reservoir, the two 
tubes aforesaid passing into this reservoir through 
glands, as shown in the figure, which, on replacing the 
apparatus, only require tightening up for the lamp to 
be ready for use. The construction of the burner is 
shown in Fig 2, which also exhibits clearly the posi- 
tion of the pilot light. The reservoir of the latter can 
be filled from the main one by opening the small valve 
shown at the back of the spray producer. 








THE ENGINEERING DISPUTE. 
To THE EprtTor oF ENGINEERING. 

Srr,—Since any elementary book on political economy 
would show him to be wrong in stating labour to be the 
sole source of wealth (the other things necessary for its 
production being land and capital), it is unnecessary to 
occupy your space in demonstrating this to ‘‘Social 
Democrat.” 

It seems to me, however, that in admitting, or rather 
declaring, that ‘‘ this eight-hours question is only part of 
a general scheme for getting control of the engineering 
works of this country into” his own hands and those of 
others of his ilk, he quite ‘‘ gives away the show,” since 
it follows that it is a barefaced attempt to steal the 
capital, or at least the control of it, from those men who 
by self-denial have accumulated it. How, by the way, 
would ‘‘Social Democrat” like his wages or capital to be 
under the control of outsiders, who, he considers, are 
hostile to his interests ? 

The men, then, whose prudence and foresight (neither 
of these qualities seems to be possessed by ‘‘Social De- 
mocrat’’) have enabled them to amass wealth, are referred 
to by your correspondent as ‘‘ robber barons of industry,” 
‘* parasites on the national life,” and ‘‘ mere parasitic ex- 
crescences ;” but it seems to me that these epithets are 
better suited to those who are now doing their best to 
drive work abroad by talking ‘‘ tommy rot”—to use 
another of his expressions. And it may well be doubted 
if it would be of greater advantage to the national life 
that the profits on capital be turned into the more profit- 
able channel he mentions—this, presumably leading to 
the coffers of the Unions, to be made use of in the cause 
he advocates—than that they should be employed, partly 
at any rate, in the extension of old works and the estab- 
lishing of new ones. 

Tf ‘‘ Social Democrat” has, in the past, been fooled by 
‘*crocodile tears,” he must be a fool indeed ! 

In conclusion, I would point out to him that the tide 
only comes up to a certain point, and that the high-water 
mark of “‘ progress,” as he calls it, seems to have been 
reached, 

I am Sir, yours faithfully, 
on) 





To THE Epitor oF ENGINEERING. 

Srr,—I notice that ‘‘ A Glasgow Employer” refers to 
the workmen’s wives and children as “‘slatternly, scandal- 
mongers, &c.” He may, to the extent that he intends, 
be quite right in this. But suppose that we put his wife 
rae family) into the same circumstances, where she has to 
go into a back street, through a close, say, up three stairs, 
and stand “‘pechin” at the top, and then sit down in a wee 
room and kitchen that looks into a back court if you look 
down far enough, would she be any better? You know 
women under such circumstances have no chance. They 
see nothing, because they have no chance, and aftera year 
or two it becomes a consideration for them to go down- 
stairs when they have nothing tosee but the back court or 
the narrow street; besides, they get too fat, and every 
person they meet, or are acquainted with, is either in as 
as bad circumstances, or growing into them, as they are 
themselves. 

Habits grow on people, and I think a young woman 
married into these ordinary circumstances is very liable, 
although she may be very smart at first, to soften down, 
because cleaning a room and kitchen daily is too little 
work, and she gradually becomes what you might call 
lazy. What can she employ her mind with? Perhaps a 
novel or two, and that is of no use. Scientific reading is 
out of the question, because you must be in connection 
with other circumstances which give the subject a prac- 
tical interest to you. Of course, the land—of houses 
—and the street, for the matter of it, is full of other 
women, some of them young and others growing old, 
in the same circumstances. .They are bound to get 
uainted and speak to each other, and have long cracks 
when their little work is done, and some of them before it 
is commenced—which is, I suppose, the result of a very 
friendly social disposition. I am not joking here. There 
are also a great many very important subjects from a 
feminine point of view (and their views are generally 
as critical as masculine ones) thrashed out on the stair- 
head or the close mouth, as well as im the drawing- 
room ; and, if at an odd time, someone whose combative 
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energy getting ahead of her reason, pulls another debater 
round the stair-head three or four times by the hair of her 
head, it is scarcely to be wondered at; because the circum- 
stances of this class of living in, say the next generation, 
is not good for the healthy continuation or growth of 
human sentiment. I suppose that is what I hear people 
call a ‘‘stair-head battle,” and I think it is not the first 
time ‘‘ A Glasgow Employer” has had to jink out of the 
way, from the life picture he draws of the opening pro- 
ceedings. It is all very well for ladies who live in villas 
and crescents, &c., in the country, and with country 
facings, and having from one to half a dozen servants, to 
be nice and genteel, and to be very bumptiously haughty 
tov, for the matter of it; and they may think it very 
hard work to see that their servants do their work, but, 
perhaps, the doing is -harder work than the ordering, 
after all, 

The taste for a piece and jelly, ham and eggs and por- 
ridge, &c., is just a matter of taste cultivation ; a I 
must say that ham and eggs is a most unnatural diet 
article. But as that and its class is the kind of feeding 
that our genteel classes, employed as well as employers, go 
in for nowadays, we will just say it is the correct thing ; 
and I think a letter on force production, as applied to the 
human machine, would be of more consequence to our 
engineers than a lecture on how not to produce force. 

Do not you think it would be advisable for the em- 
ployers not to resume work until the Amalgamated 
Society of Engineers is completely broken, and the men 
fairly on the rocks? You see that under such circum- 
stances the men must, at once, if possible, get something 
to do on any terms, it does not matter what they may be. 
And then I would say, only start the works at not less 
than 10 or 11 hours a day, and say 44d. per hour, and 
they would have to take it and be thankful. I suppose 
what is good enough for a Continental is good enough for 
us here. And then there is the excuse of the stoppage, 
which is their fault, and having allowed our customers to 
get connected with the cheap producers on the Continent; 
and if this work is to be got back, we must either descend 
to its financial level fixed by the Continental, or make 
such improvements in the machinery we make as will 
give us the control of the markets on our own terms. If 
it is the men as a mass that will make these improvements, 
then they are entitled to all they can get; but if it isdone 
by a few individuals I do not see what either the men or 
masters have to do with it. 

Under marine engineering, as it is at present, our 
workers, men and masters, will have to look round, and 
pretty sharply too. In this present week’s issue you tell 
us about the new setalleieee: the Kaiser Wilhelm der 
Grosse, built by a German firm, and it seems she is the 


largest, the best, and the —* boat afloat. That 
simply means that we are beat. Could ‘‘ A.S.E.” not 
take up the running before their funds go down? Or do 


they want some smart fellow to make a revolution in 
marine engineering, take out patents in all countries in 
the world, and allow the work to be done in Great 
Britain? That would be nice. But suppose such a smart 
fellow in making his revolution, did away with fitters, 
altered the process of power gathering and using, to such 
an extent as to do away with our present mode of turn- 
ing, and that a handy labourer could in three months 
learn the process sufficiently so as to become an expert, 
what would our exclusive engineer fraternity say or do 
then? 

What is the difference between an ordinary turning 
lathe and an automatic turning lathe, or any other tool ? 
My opinion is that they are all made for finishing iron to 
a desired shape; and whoever can work each machine, 
the time he has served in learning to work the machine is 
quite a sufficient apprenticeship, and entitles him to be 
recognised in the trade as a sufficiently qualified worker. 
I think that this apprenticeship idea should be shaken 
off, It is not a recognised certain length of time served 
in doing work, but the ability to do the work well; sup- 
posing you serve no time at all, that should be the stan- 
dard for recognising a man as a tradesman. 

I see some of your correspondents would like to know 
how many hours is a fair day’s work. Well, for my part, 
I work 24 hours a day. I work so long, amuse myself as 
long as I can, and sleep as long as I can—sometimes, at 
least, I get the name of it. What is the difference 
between work and play? What is the difference between 
standing watching a big lathe, or plane, or other heavy 
tool at its work for, say, eight hours (of course it is an 
intellectual watch), then running home, dressing yourself, 
running a couple of miles to some football field, and rush- 
ing about like a mad bull for another two or three hours 
kicking a ball? Both of these styles of motion are the 
result of a certain disposal of energy, and the one you 
get paid for is called Work, the other for which nothing is 
given is called Amusement—but which of them is which? 
All physical action is work, and all mental taking charge 
of this action is work, and we are doing this all day long, 
and all night long too; but where the bar that divides 
‘work from amusement cones in I do not know, and I 
would very much like if some of. your readers could give 
an idea, 

Some of our big employer engineers have very fine 
times of it. Others of them have to rush about after 
work as constantly and as desperately, notwithstanding 
the appearance they make and have to make, as a man 
in search of a job, who has a big wee family, and is, say, 
a couple of months out of work, and without credit at his 
grocer’s. 

Yours truly, 


Glasgow, October 4, 1897. A SUBSCRIBER. 





To THE Eprror or ENGINEERING. 
S1r,—‘‘ Draughtsman’s” letter in your last issue, does 
great credit to his meekness of disposition. He seems 
quite prepared to kiss the rod in a true spirit of humility. 


As every one knows, draughtsmen have no union, and 
consequently have to rely for the amount of their wages 
and their position on that much-advertised good feeling 
with which the modern capitalist is supposed to regard 
those who provide his oysters and champagne. I hope 
‘*Draughtsman” is fully satisfied with the present 
status of his calling. I for one am not. There is no 
position in an engineering works of greater import- 
ance than that of the draughtsman, as a mistake made 
there may escape detection until the engine is erected ; 
and I well remember a case in which this happened, and 
a crank fouled a bedplate. Yet, in spite of his great 
responsibilities, a draughtsman may consider himself 
lucky to get anything over 30s. a week, with no pay during 
absence from illness; in this latter respect being worse 
off than every twopenny-halfpenny clerk. Yet, in view of 
all this, ‘‘ Draughtsman ” recommends the workmen to 
abandon the Union and throw themselves on the tender 
mercies of their employers. I suppose, in his zeal for 
long hours, ‘‘ Draughtsman” does not confine himself to 
the usual 40 per week, but sweats away for 10 hours a day 
out of pure zeal. If not, it is rather cool on his part to 
work 40 himself and recommend 54 to the unfortunate 
fitters and erectors, much of whose work is hard physical 
labour. He says he has been in the shops, so I suppose 
he is one of those energetic spirits who find no hardship 
in turning out at half-past five on a cold winter’s morn- 
ing, going down breakfastless to an unwarmed shop, and 
starting work with tools which almost numb the fingers. 
You yourself have hinted, Sir—and I can confirm it from 
my own experience—that work done before breakfast in 
an English shop is not cheap work. The men skulk, and 
I for one don’t blame them. I beg to subscribe myself, 
ANOTHER DRAUGHTSMAN. 





To THE Epiror or ENGINEERING. 

Sir,—It has been suggested that the employers should 
form a benovelent fund for their workmen, to induce them 
to leave the trade unions, the masters to pay a contribu- 
tion towards the same. This would involve one of two 
things—the employers would pay wages plus their contri- 
bution to the proposed fund, or they would pay wages 
minus their contribution. In the former case the men 
would prefer to have the contribution in the form of an 
advance of wages, shortened hours, or better sanitary 
condition of the shops ; in the latter case, the men would 
much rather have control over their own wages, to spend 
them, or invest a portion of them, just as it suits ; in fact, 
we do not want any such grandmotherly treatment ; we 
desire to be treated in this matter as persons who have 
come of age, and as free labourers. Just a word in refer- 
ence to ‘‘Employer’s” letter in Friday’s issue. Not- 
withstanding his ridicule as to the cutting down of piece 
prices, this very thing prevents a man from using little 
wrinkles on a job that he has learnt during practice, 
whereby he could turn out the job more quickly. He 
should be allowed to make as much piece-money as he 
likes, or paid a lump sum for his idea; this would in- 
crease the output of work, and encourage men to think, 
and do more good to the trade of the country, to the em- 

loyers and workers, than any benevolent fund they could 
ormulate. As to going to work in the morning, ‘‘ Em- 
ployer” knows that a man can work better after breakfast. 
At regards a man’s right to the fruits of his skill, 
foresight, and energy, the tendency to-day is the forma- 
tion of limited companies, and many of the real owners 
know nothing of the practical working of the engineering 
business ; it success depending on the skill and energy of 
the company’s servants, from the managers downwards, 
so really in the case of limited companies, the skill and 
energy 1s all on the side of the servants. According to 
‘*Employer’s” opinion, the real owner in such a case 
only has a right tothe fruits of his capital, which is a 
fair interest on his share in the concern. If, instead of 
writing letters containing petty remarks about dinners 
and lunch, smokes, &c., he would try to suggest a prac- 
tical solution of the difficulty which would be satisfactory 
to both sides, he would be doing a national service worthy 
of his high standing as an employer. 

‘* Employer” suggests that the Amalgamated Society 
of Engineers become shipbuilders, &c., themselves. It 
would be very much better if the Amalgamated Society 
of Engineers would invest some of their capital in the 
existing and well-known establishments, so they could 
have representatives at the shareholders’ meetings, and 
possibly on the board of directors; it would be the 
means of a better understanding, and would abolish 
many of the erroneous ideas of the aims and object of the 
Society. 

T am, Sir, yours truly, 
FREE LABOURER. 

Gorton, Manchester, October 4, 1897. 





To THE Eprtor or ENGINEERING. 

Sir,—May I again trespass on your space with a few 
figures and suggestions bearing on this question? So far 
as I can make out the facts, the present dispute has cost, 
or is costing, the Auaiinmaieh Society of Engineers 
about 25,000/. aweek. This expenditure is made in order 
to obtain, according to the statements of the leaders of the 
Amalgamated Society, ‘“‘some share of the increased 
profits of the capitalists.” 

25,000. is enough to establish a considerable engineer- 
ing works and foundry ; therefore, in 12 weeks as much 
money is spent by the Society as would fit up a consider- 
able engineering works in ack of 12 towns. If the Amal- 
gamated Society were to do this instead of entering into 
a dispute with other capitalists, the men working in these 
Society workshops oueld be able to take not only a shace 
of the profits but the whole of the profits, and when they 
had demonstrated how profitably pm could manage the 
works there would be no difficulty in increasing the 





number of their workshops. 





Builders are always ready to build if they can see some 
security for a good rental, and, therefore, it will be un- 
necessary for the Society to build many workshops. These 
they could get built for them. All they would have to 
pay for outright would be the machinery, and even a con- 
siderable part of this could be bought on the purchasing 
hire system. As the continued success of the works was 
demonstrated, the best workmen would soon leave their 
present employers and flock to the Society workshops ; 
and assuming, of course, this success, in five years’ time 
from the present the greater part of the engineering work 
of the country would be carried on in Society shops, 
These shops would also set the wage rate for men working 
with other employers. 

If this course was adopted strikes and lock-outs would 
soon be a thing of the past. No workmen would need to 
band themselves together to enter into a contest with 
their employers. A dissatisfied workman would simply 
leave and enter one of the new Society shops. It must be 
evident that it is far better for the Society to own a shop 
altogether than attempt the difficult, and, in some cases, 
impossible task of managing from the outside works 
which are owned by others. It would be much more 
satisfactory to every peaceably disposed man to obtain 
the whole profit of his labour peacefully, than a fractional 
part by force from an unwilling employer. 

I would not have troubled you with these suggestions, 
only it is so difficult to understand why a Society, with an 
accumulated capital, as stated by Mr. Barnes, of 400,000/., 
which last year saved 100,000/., should be disputing as to 
the management of other people’s works, when they can 
take the whole of this kind of trade into their own hands; 
always assuming that they have the knowledge and capa- 
city requisite for the task, and that assumption, of course, 
is made by the Amalgamated Society ; as they would not, 
of course, seek to extract from others the profits which 
were due to industry and talents which oy did not 
themselves possess. 

Yours truly, 


October 5, 1897. ARNOLD Lupton, 





To THE Epiror oF ENGINEERING. 

Sir,—Another week has passed, and the dispute still 
hangs on. Matters, have, however, made a notable 
advance during the last few days. The Federation has 
publicly adopted the advice you gave last week, and has 
announced that it will not consider any offers of media- 
tion. It will not submit principles, which have received 
the confirmation of hundreds of years of experience, to 
the arbitration of even the eminent men whose names 
have been suggested as referees. Indeed, it is difficult to 
see why it should consider any terms but absolute sur- 
render. It isin the condition of a general who is daily 
receiving large reinforcements, while his antagonist is 
losing men at an equal rate. In military warfare no one 
would suggest a conference on equal terms under such 
circumstances, and it is equally absurd to do so in indus- 
trial warfare. Of course, the struggle is expensive— 
frightfully so; but there is the prospect that all the out- 
lay will be regained if victory be attained, whereas de- 
feat, even under the guise of a compromise, will mean 
that the present loss is only a prelude to constant unre- 
munerative trade in the future. An unconditional sur- 
render of the Union will leave the men where they are in 
the matters of hours and pay—they will suffer no lasting 
injury—whereas it will restore to the masters the control 
of their own businesses, and enable them to make ade- 
quate profits. re 

Unionism has been fostered by the limited liability 
companies. These bodies are always too greedy for divi- 
dends ; the shareholders clamour for them, and the direc- 
tors are too weak to resist the pressure. Hence the gains 
are paid away, when they ought to be carried to various 
reserve funds. The men say, ‘‘ You are making 10 per 
cent., and can well afford an increase in wages,” when the 
fact is that a 2 per cent. dividend is often all that could 
be safely distributed. Half the machinery in this country 
ought to go to the scrap heap, but the masters have not 
the money to buy modern tools to replace it. A manu- 
facturer nowadays needs to renew his plant every 20 years 
completely, besides spending large sums on its up- 
keep, and unless he keeps this matter before him in get- 
ting out his balance-sheet, he is only deceiving himself. I 
believe that nearly all limited companies engaged in en- 
gineering err in this respect ; and if their accounts were 
put on atrue actuarial basis a great deal of the talk about 

ood trade and the justice of raising wages would lose its 
oundation. Unless a concern can avail itself of every 
new invention that promises a good return on its cost, 1t 
cannot be considered in a prosperous condition; and how 

many such are there ? 
Yours trul ys, 

Manchester, October 5, 1897. T. 5. A. 

To THE Eprror Or ENGINEERING. : 

S1r,—I am obliged to Professor Lupton, Mr. Waguer, 
and Mr. Napier, for their replies last week to my letter 
which appeared in your issue of September 24, but I hope 
that these gentlemen will excuse me when I say that they 
appear to have completely missed the real point at issue. 
Professor Lupton is quite correct in saying that in his 
first letter he expr no definite opinion as to whether 
174 per cent. was, or was not, an adequate proportion of 
a man’s life to devote to earning his living; but there can 
be no doubt as to what his implied apg was, and it was 
this that led me to ask for further data. ; 

In reply to my inquiry, Professor Lupton gives some 
information about the working habits of professors which 
is interesting, but which scarcely bears upon the present 
discussion. Like him, I know many professors who 
work all the hours they can, but only a portion of this 1s 
wage-earning labour. The remainder is work undertaken 





either from a pure love of research or from a desire to 
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fit themselves for an improved position—both very praise- 
worthy objects ; but such work is not entitled to count 
as wage-earning labour, any more than the attendances 
of an artizan at evening classes or other efforts made b 
him to improve his education and position. Such work 
on the part of an artizan is excluded by Professor Lupton 
in his calculation, and it should be similarly excluded in 
the case of the professors. 

As regards the long periods of training of the pro- 
fessional classes, there are, no doubt, certain men who 
work hard throughout their school and college career; 
but these are rather the — than the rule, and in 
discussing questions of this kind we must deal with average 
results. ‘Phat the average public-school boy and univer- 
sity man is over-worked, or even more than very mode- 
rately worked, is difficult to believe. 

There is another point in which Professor Lupton’s 
calculation is very unjust. He says that an artizan’s 
working life extends from 14 to 52, or 73 per cent. of his 
total life, and on this account he reduces his 40 hours per 
week to 40 x 0.73 = 294 hours. But the fact that the 
first 14 years of a man’s life are not available for wage- 
earning should not be counted against him in this way. 
Tf calculations are made on such a basis, then a man who 
died, say at 28, would appear to have possessed a far 
greater amount of leisure than a man who died at 32, 
although both might have worked the same number of 
hours per week. ‘The fact that a man does not earn his 
living during his early boyhood, may surely be regarded 
as compensated by the fact that later in life he has, as a 
rule, to provide the means of existence for members of 
his family who are under the wage-earning age. E 

Lastly, in making a comparison between the working 
hours of the labouring and higher classes, it must be 
borne in mind that in order to live in comfort an artizan 
has to do, in his so-called leisure hours, a good deal of 
work which a wealthier man has done for him by those in 
hisemploy. Thus a railway porter or signalman who is 
enabled to give his family some extra comforts from the 

roceeds of a piece of ground which he cultivates himself, 
is surely entitled to count as working hours the time occu- 
pied by such cultivation. The town artizan, who has no 
garden, also, if a decent man, helps his income in many 
ways by doing odd jobs in his home, which if done by 
others would cost money and so reduce his income. In 
his case the proverb that ‘‘ money saved is money earned ” 
is endouveiie true. 

Of course there are plenty of black aete amongst 
artizans as there are in other walks of life, but as one 
who has ‘been through the mill,” I say that a skilled 
workman who gives 48 hours a week to wage earning, 
and does his duty to his family and himself after work- 
shop hours, will not have any undue proportion of leisure, 
Professor Lupton’s calculation notwithstanding. 

Tam, yours truly, 
ARTIZAN. 





To THE Epitor oF ENGINEERING. 

Sir,—Would it not have been more logical on the part 
of the Amalgamated Society of Engineers if, instead of 
spending their money in keeping thousands of men idle, 
and driving trade from the country, they had started 
works on their own account; as they would then have 
been in a position to work as short hours as they pleased, 
elect their own foreman, demare work in any manner 
they pleased, and, finally, show the public how shops 
should be run and the profits made ? 

Can any of your readers say when fitters, turners, and 
other artizans became ‘“‘engineers,” and why stone 
masons, bricklayers, and others in the building trade are 
not called ‘‘architects?” One other question I should 
like to ask is, whether the secretaries of the various 
trade unions are likewise put on strike pay when a strike 
occurs ? It would seem reasonable that they should share 
in the vicissitudes of their respective unions. 

Yours, &c., 
INQUIRER. 





P To THE EpItor OF ENGINEERING. 

Str,—I was pleased to read in a recent issue of a daily 
newspaper an extract from a letter written by Colonel 
Dyer, coupling the matter of piece-work and the working 
of machines along with the eight-hours a. 

It seems to me, if it were made quite clear, that the 
Federation are going to insist on employers having abso- 
lute freedom in the matter of putting Amalgamated 
Society of Engineers workmen on piece-work ; then man 
of the smallerand more recently started businesses, whic 
had not piece-work established before the A.S.E. rule (I 
might say ASSES rule) came into force, would be more 
favourable to joining the Federation. The concerns of 
old standing having piece-work, and one man working 
more than one machine, and also more than one tool on a 
single machine, I say the firm having such arrangements 
established in their works will perhaps be inclined to view 
the part of the programme referring to such arrange- 
ments with unconcern. The younger firms are placed at 
a disadvantage relatively to their older competitors, 
having to conform to rules which have no common sense 
m them, and by which these older competitors are un- 
trammelled. 

If the Federation wish to still further widen their base 
by the accession of further recruits, let them include the 
following among the points on which they are to insist— 
the absolute freedom of any employer : 

1. To adopt the piece-work system. 

2. To use more than one cutting tool on any machine. 

3. To put more than one machine tool under the care of 
one man. 

4. Toemploy any class of workman on any machine or 
other work, 

9. To employ any number of apprentices without limit. 
ours truly, 

MULTIPLE MANUFACIUBE. 


October 6, 1897. 








MEAN PRESSURE INDICATOR FOR HIGH 
SPEEDS. 
To THE Epitor oF ENGINEERING. 

Srr,—Your correspondent, Mr. Otto Mueller, shows 
very clearly by a diagram what was pointed out at the 
Birmingham Meeting of the Institution of Mechanical 
Engineers in July last, that the mean pressure indicator 
gives the mean pressure per unit of time instead of per 
unit of length. 

To show the possible error of the instrument, Mr. 
Mueller quite properly has taken a somewhat extreme 
case, namely, that of a Corliss slow-speed engine cuttin 
off at 20 per cent. of the stroke, and with an unusually smal 
compression corner. The result is that a difference of 
7.7 per cent. is obtained between the actual reading of 
the instrument and the diagram taken by an ordinary 
indicator. 

But even for such a case, for which, by the way, the 
instrument was not originally intended, it is only neces- 
sary to multiply the reading by a factor determined _pre- 
viously for the known conditions, in order to obtain 
directly and continuously from a pressure gauge the true 
mean pressure of the engine in question. 

A further illustration of the extent of the limitations 
of this instrument is shown by the following Table, 
which has been obtained from a set of locomotive dia- 
grams with a link motion working through the whole 
range of notches of the link: 


Point of | Theoretical 





Point Mean Per- 
Notch of Compres-| Mean Pressure by | centage 
Cut-Off. sion. | Pressure. |Instrument.| Error. 

1 86 04 | 144.2 141.0 —2.2 

3 78 .07 | 140.5 136.7 —2.7 

5 -63 125 | 132.3 1 6.3 —45 

8 .28 29 0«| 80.3 86.3 —8.3 

10 13 -50 | 57.8 58 +0.3 


These figures show that the results obtained by this 
instrument over the whole rangeof power of the locomotive 
are within 4.5 per cent. as a maximum error, supposing no 
factor of correction to be used. 

Considering that the reading of this instrument is con- 
tinuous, while the ordinary indicator diagram is taken as 
a kind of snapshot, and is measured on the assumption 
that the one diagram taken is a true record of what 
happens in the cylinder during the next 1000 to 5000 
strokes; it seems probable that, even without the use of 
any factor of correction, the reading of this instrument 
is as near the truth as that of the ordinary indicator. 

I may add that I have recently made an important 
addition to the instrument, which makes it available not 
only for high-speed double-acting engines, but for single- 
acting steam engines and irregular impulse gas and oil 
engines. I hope shortly to read a paper on the subject, 
when engineers will have full — of discussion. 


ours truly, 
University College, Sheffield. W. Ripper. 








THE LIFT ACCIDENT AT THE GENERAL 
POST OFFICE. 
To THE EprToR oF ENGINEERING. 

Sir,—As it is well known that we have supplied a 
number of lifts to the General Post Office, we think it 
only fair to ourselves to state that the lift which was the 
cause of the recent lamentable accident was not one of our 
manufacture. 

We are, Sir, your obedient servants, 
For Easton, ANDERSON, AND GOOLDEN, LiMiTED, 
H. K. Baynes, Director. 
Broad Sanctuary Chambers, London, 8.W., Oct. 1, 1897. 








THE BREAKAGE OF SCREW SHAFTS. 
To THE Eprror oF ENGINEERING. 

S1r,—The agent in this country of a leading German 
maker of steamers’ shafts, in writing 7e recent breakages 
of British-made shafts in various steamers, says, ‘‘ these 
breakages are no doubt to be accounted for by the fact 
that the English makers forge their shafts to almost the 
finished sizes, whereas my principals forge their shafts 
very much larger than the Bmax finished dimensions, 
leaving a lot of metal to be machined off by them ; thus 
they are able to satisfy themselves of the absolute sound- 
ness of the respective shafts before sending them out of 
their works.” 

It would be interesting to hear what British makers of 
shafts have to regarding the foregoing statement. 

Yours truly, 


Glasgow, September 29, 1897. J. Smiru Park. 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched from Messrs. Walker’s yard at Sud- 
brook, on Thursday, September 30, a sand pump dredger, 
which is being built by them to the order of the Wallasey 
Urban District Council, under the superintendence of 
Messrs. Flannery and Tritton, consulting engineers, of 
Live 1 and London. The dimensions of the dredger 
are 160 ft. by 27 ft. by 11 ft. 4 in., and she is constructed 
to carry over 600 tons of spoil on a draught of about 10 ft. 





The Italian armoured cruiser Garibaldi was launched 
on the 26th ult. at. Genoa. Like the Varese, floated some 
weeks ago, she belongs to the new type of medium-sized 
warships which has recently found favour in the eyes of 
Italian naval engineers, and in the construction of which 
they appear to excel. Sister vessels to the Varese and 
Garibaldi were built some time ago for the Spanish and 








Argentine Navies, and in view of their satisfactory per- 
formances it was decided to construct others of the same 
type for the Italian = adding such improvements of 
detail as experience might suggest. The Garibaldi is of 
6840 tons displacement, with an extreme length of 326 ft. 
and an extreme breadth of 60 ft. The average draught 
is 23 ft. She is protected by an armoured belt 7 in. thick 
and 54 in. wide at the prow and 47 in. at the stern. Her 
armament will consist of two 80-ton guns of 254 millimetres, 
say, 9.75 in. calibre; six 5j-ton quick-firing guns of 120 
millimetres, say, 4.75 in. calibre; and ten 12-ton quick- 
firing guns of 152 millimetres, say 5.75 in. calibre ; in addi- 
tion to the usual Maxims, mitrailleuses, and torpedo 
tubes. Her engines are expected to give a combined 
total of 13,000 indicated horse-power, with a normal speed 
of 19 knots. The Garibaldi will be ready for service in 
January next. Her total cost will be about 14,000,000 lire, 
say 538,000/. 





There was launched on the 30th ult. in the presence of 
the Prince and Princess of Naples at Castellamare the 
new Italian battleship—named after the victor of Saint 
Quentin and the liberator of Piedmont. Her principal 
dimensions are: Extreme length, 342 ft.; extreme 
breadth, 68.6 ft.; average draught, 24.5 ft.; and total 
displacement, 9800 tons. The engines are expected to 
give 13,500 indicated horse-power, with a maximum speed 
of 18 knots. The hull is of steel throughout, with a double 
bottom rising to the level of the deck along the entire 
length of the engine-rooms, while from stem to stern 
extends an armoured deck of a thickness varying from 
2.7 in. to 1.5in. The bridge and the guns are protected 
by Harveyised steel armour, varying from 14 in. to 6 in. 
in thickness according to position, while the armour of 
the fore and after turrets is 7 in. thick. The armament 
of the vessel consists of four 9.9 in. guns, two of which 
are placed in the fore and two in the after turret; eight 
5.9 in. quick-firing guns, situated in the central tower ; 
eight 4.6 in. and eight 2.2 in. quick-firing guns placed 
laterally on the central tower. Ten other small - bore 
quick - firing guns, distributed fore and aft, and four 
torpedo tubes complete the armament. It is hoped that 
the Emmanuele Filiberto will be ready for service at the 
beginning of 1899. 





The cruiser Arrogant made her 8 hours’ full power 
trials off Plymouth on the 30 ult., and an average speed 
of 19.6 knots was attained. Amongst those on board 
were Sir W. H. White, K.C.B., Director of Naval Con- 
struction (who came from London expressly for the pur- 
— of attending the trial), the Hon. G. Duncan, and 

fessrs. Sampson and Lemmi, from Maudslay’s Engi- 
neering Company. Com. H. Lyon, of Devonport Dock. 
yard Reserve, was in charge of the vessel. The mean 
results of the trial were: Mean steam in boilers, 250 Ib. ; 
mean steam in boilers at a starboard, 244 lb. ; port, 
244 lb. ; steam cut-off in high-pressure cylinder, starboard, 
69.7 per cent.; port, 71 per cent. ; vacuum, starboard, 26 ; 
port, 25.9; revolutions, starboard, 141; port, 140.7. The 
mean pressure in cylinders was— high starboard, 105; 
high port, 107 ; port intermediate, 43.9; starboard inter- 
mediate, 39.7; port low, 19.3; starboard low, 20.3. The in- 
dicated horse-power was—high-pressure starboard, 1545 ; 
port, 1575; intermediate starboard, 1689 ; port, 1496; low 
starboard, 1495; port, 2040. This gave a total for the 
starboard engines of 5179, and for the port engines of 
5111; the gross total being 10,290 and the speed 19.6 knots. 
The result was regarded as highly satisfactory to the con- 
tractors and creditable to the naval men who worked the 
— The draught was 20 ft. forward and 22 ft 

in. aft. 





The Powerful, cruiser, Captain the Hon. H. Lambton, 
began her torpedo trials, under the direction of the staff 
of the Vernon, in Stokes Bay on the Ist inst. The vessel 
is provided with four submerged torpedo-tubes, two 
being abeam and the other two on the quarter, and in the 
course of the trials two Whiteheads were fired from the 
starboard quarter and one from each of the other tubes. 
The engines were worked up to four-fifths of their natural 
power, and the time taken at one of the runs over the 
measured mile was two seconds under three minutes, 
showing that the ship was travelling at the rate of 
slightly over 20 knots. Torpedoes were fired while the 
ship was turning at various degrees of helm, and the re- 
sults were regarded as highly satisfactory. 





The Chamois, torpedo-boat destroyer, on the 1st inst., 
left Portsmouth for a 12-hours’ coal-consumption trial at a 
speed of 13 knots, but owing to her falling in with thick 
weather the trial lasted only 11} hours. hile the mean 
speed of the run was 13.046 knots, the consumption 
worked out at 1.86 lb. per unit of power; showing that 
the vessel can steam at this speed for 36 knots per ton of 
coal, giving her a radius of 2880 knots for her full load of 
80 tons of coal. 








Leeps Execrric Tramways. — Between 40 and 50 
members of the Bradford Town Council, including the 
Mayor (Mr. Speight), visited Leeds on Tuesday for the 
pur of inspecting the new electric tramway. They 
alighted at Kirkstall Station, where they were met by 
Mr. Wharam, general manager of the tramways, and a 
special car was in waiting near the Abbey. The visitors 
at once took their seats, and were conveyed to Boar-lane, 
where they were joined by Councillor Hannam, chairman 
of the tramways committee of the Leeds Town Council, 
Mr. T. A. Prince, and other officials. They continued 
their ride to Roundhay Park. On their return to the 
city they partook of luncheon at the Queen’s Hotel. The 
Bradford Town Council is considering the advisability of 
introducing an overhead tramway service in that city. 
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THE T.S.S. ‘KAISER FRIEDRICH.” 

Ir is an effective indication of the determination 
of the North German Lloyd to maintain a promi- 
nent position on the Atlantic that last week we had 
to record a record performance of one of their new 
ships, and this week to note the launch of another 
intended to be equal in speed as in sumptuousness of 
passenger arrangement. The former was the Kaiser 
Wilhelm der Grosse, built by the Vulcan Company, 
at Stettin ; the latter is the Kaiser Friedrich, launched 
from the building yard of Mr. F. Schichau, in Dantzig. 
The dimensions of this second ship are rather smaller 
than those of the Kaiser Wilhelm der Grosse, but 
in sea-going qualities and other respects she is expected 
to quite equal the Stettin-built vessel. The Kaiser 
Friedrich is 600 ft. in length over all, 64 ft. in breadth, 
aud has a depth of 41 ft. from the keel to the under- 
side of the upper deck ; her gross tonnage is 12,000, 
and her displacement when laden to a draught of 28 ft. 
will be 17,000 tons. Ship and engines have been con- 
structed according to the highest requirements of the 
Germanischer Lloyd, and the vessel being a four- 
decker, extra strengthening has been applied. She 
has a double bottom running from end to end, and is 
divided into 18 water-tight compartments by 17 water- 
tight bulkheads, of which 15 reach to the upper deck, 
and two to the main deck. Any three adjoining com- 
partments could be filled without the ship being endan- 
gered. The pumping arrangements in connection with 
this division of bulkheads are carried out with the 
greatest care, being so placed that each compartment 
can be pumped clear in a very short time by several 
pumps working simultaneously. Besides these exten- 
sive precautions the steamer has been provided with 
22 life-boats, which are on the awning deck ready, in 
case of emergency, for instant use by the well-drilled 
crew of the steamer. 

As in the case of the Kaiser Wilhelm der Grosse, pro- 
vision has been made so that in case of war the ship can 
be used as an auxiliary cruiser. Of deck structures, the 
ship has a forecastle 120 ft. in length, and a midship 
erection, which together with the poop extends to 
444 ft. Amidships is a roomy deck-house 300 ft. in 
length, and over the promenade and deck-house is a 
deck the whole width of the ship, thus forming a per- 
manent awning for the first-class promenade deck. 
The arrangements for the accommodation of the pas- 
sengers and crew are similar to those on board the 
Kaiser Wilhelm der Grosse. The seamen’s quarters 
are forward. Abaft them are berths, both on the 
main and lower decks, for 750 steerage passengers. 
The whole midship portion ef the ship is reserved for 
the first cabin passengers, and the after part for the 
second cabin passengers. Nearly all the first-class 
sleeping cabins and most of the second-class are in the 
deck structures above the upper deck, where the ports 
can be kept open in almost any weather. This arrange- 
ment of berthing ensures the most important advantage 
that at night time and in foggy weather all the neces- 
sary openings in the bulkheads below deck can be 
kept closed without materially interfering with the 
free movements of the passengers. 

For the first-class there are in all about 180 sleeping 
cabins, to hold together about 350 passengers, most of 
these cabins consisting of ‘f Pullman” rooms, which 
have lately become so popular, as they are so roomy 
during the day, being then sitting-rooms ; and there 
are also a good number fitted up in a princely style, 
whole suites consisting of sitting-room, a 
and bath and toilet rooms. The first-class dining 
saloon is on the main deck amidships. The decoration 
of this saloon, of the drawing-room, smoking-room, 
&e., has been entrusted to the eminent firm of J. C. 
Pfatf, in Berlin. For the accommodation of second- 
class passengers there are 111 cabins, and most of these 
will be fitted to contairm each only two persons. The 
second-class dining-saloon, with ante-room for ladies 
and smoking-room for gentlemen, is on the main 
deck. 

The crew of this huge steamer will consist of 400 
hands, 180 being for the engines alone. The whole of 
the latter personne! will be berthed in the immediate 
neighbourhood of theengine-rooms. Great care has been 
bestowed upon the comfort of these men; the stokers 
and coal-trimmers will have a mess-room to them- 
selves. The greater part of an awning deck has been 
set apart for their use, wher>, after their hard labour 
below, they can enjoy the fresh sea breeze in any 
weather. The officers have tueir comfortable quarters 
on the promenade deck. 

The engines, which possesss several features of in- 
terest, have been constructed at the works of Mr. 
Schichau, in Elbing, now under the the sole manage- 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1. in all other cases. 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


The price of quicksilver is 





anidships, an innovation adopted for the first time in 
the merchant service. Abaft the engines there is a 
boiler compartment. Each of the two engines has five 
steam cylinders acting upon three cranks, and they 
have been constructed of the best material, to ensure 
the greatest efficiency combined with lightness. The 
ne and propeller shafts are made of Krupp’s nickel 
steel. The diameters of the cylinders are as follows : 
high-pressure cylinder, 43} in.; first intermediate- 
pressure cylinder, 64} in. ; second intermediate-pres- 
sure cylinder, 924 in. ; and two low-pressure cylinders 
of 93} in. each. 

For the generation of steam at a pressure of 225 Ib. 
there are nine cylindrical double-ended boilers, and 
one single-ended boiler, placed in three groups, 











ment of Mr. Ziese, of that firm. The vessel has two 
sets of quadruple-expansion engines of, together, 
25,000 horse-power indicated, driving two three- 
bladed propellers of 20 ft. 4 in. in diameter, 
They are of bronze. To ensure a better trim of 


the ship, and for the purpose of avoiding vibra- 
tion as much as possible, the engines have been 
laced, not in the after part of the ship, as has hitherto 
ee the general custom on ships of this class, but 





each arranged in a separate water-tight compartment. 
The total heating surface is 73,000 square feet. The 
boilers are worked with Howden’s system of forced 
draught. Owing to the adoption of the novel arrange- 
ment already referred to, of placing the engines amid- 
ships instead of in the after part of the ship, it became 
necessary to place one of the three boiler groups abaft 
the engine-room, an arrangement well-known on tor- 
pedo-boats, but never yet introduced on a large pas- 





senger steamer. Much interest will be taken in the 
results of this experiment. The ship has three funnels, 
equidistant from each other, and two masts, anc 
having very graceful lines she will have the appear- 
ance of a beautiful yacht, while the outward appear- 
ance of the Kaiser Wilhelm der Grosse gives more the 
impression of immense power. 








DrrbyYsHIRE RAILWAYs.—The Light Railway Commis- 
sioners will hold an inquiry at Derby on Monday, to con- 
sider an application made to them by the promoters of a 
light line between Derby and pit bet A meeting 
was held at Longford, near Derby, on Saturday, for the 
se of inducing the London and North-Western 

ailway Company to continue its Manchester, Buxton, 
and Ashbourne line from Ashbourne to Burton-on-Trent. 
This would involve the construction of a new line of about 
17 miles in length through an agricultural district which 
has hitherto been without railway communication. Mr. 
Victor Cavendish, M.P., presided at the meeting, which 
adopted a resolution in feour of the new line, which 
would also afford the London and North-Western Railway 
Company an alternative route from Manchester to Nun- 
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ENGINES OF THE CHANNEL STEAMERS “REINDEER” AND “ROEBUCK.” 
CONSTRUCTED AT THE NAVAL CONSTRUCTION WORKS, BARROW-IN-FURNESS, OF MESSRS, VICKERS, SONS, AND CO., LTD. 






































































































































at 


ri J z Fig.1. 
J ) L ‘e 
ao mn ety) 
Eas Ee a 7 ' 35 iy 
© “sn ap 
I H 
Wee 4% 
ER ae __Y 
on - 
| 
i] 
| 
| it 
' 
ph | 
} ( 
‘as we 
| T= ’ | Nu | \ 
Od Le — | \egereererereqeperereuperivertvertirw pm | — — — = — — — \ 
Ax \ 
See a8 S —S 
ee = “ 7 
FS. Sf, | G > a . 
J | ii ay —_ 
- sth mE — 
=e eee) ||) = +h 
years mr gilt oS Et 
; dan |p , 
- . cy em a 
—-- a a= U - tess: = 7 oe 
= Ww — st ! tp \ ( 
al mis + ( ~ 
’) Ly 
2 









































































































































a » 
- y . 
H \ om sa ~ \ < ha \ 
\ 1 eae eee, e- ' 
\ ' i= fk alg Bey) \\eay 
i} ' 8 \ ‘ 
\ \ : ' : NA 
al Lf A ae 
~ ee Vt= tee 
' ‘ aN ! i) Z —— = 
}OO| oy |p : 
H \ S ny) H 
H 
dL P f = 
\ oh i 
; \ pt i | 
wy 1 
, \ yi i 
4 ' Ty 
* H iy | 
| ili i 
AY { 
1 vil \ 
\ 4 ' 
9) \ ut j 
\ mY ' 
‘ Wy ' 
\ uf i 
' " y | 
‘ ‘ 
’ ~. | 
adi- = 
a=- Oo ‘Ss: me 
a , 4 ' 
ae Sat [+ ! 
- & 1 
bis SPER A | 
(ony Sn aN S H 
S22, I . 5 \ht 
ATS AS \ 
‘ \ 
' \ 1 
4. \ H ); : rh 
H iw 
ye a oe |B 6 4 
= a > ~ 4 . J ee 
30 ey! = =o 
! \ ake 7 cK as 4, yy 
-—4- +4 - = AO NN oN oe 
Se en 4 
= 
g 
= 
° 1 — 
' 
1 -—— - 
. 
4085. 0. 


IN continuation of the illustrations given in our issue 
of September 24 of the Roebuck and Reindeer, built at 
the Naval Construction Works, Barrow-in-Furness, of 
Messrs. Vickers, Sons, and Co., Limited, we reproduceon 
our two-page plate of this week, and on the present page, 
sectional drawings of the engines which were designed 
by Mr. James M‘Kechnie, the engineering manager 


usual double-eccentric link motion. The reversing 
engines are of the direct-acting steam and hydraulic 
type. Slot levers are fitted to the reversing shaft to 
enable the cut-off in the different cylinders to be ad- 
justed independently of each other. The front 
columns, adjacent to the centre of the ship, are of 


by an independent steam engine. There is a cross- 
connecting pipe, so that either pump may supply 
cooling water to either or both condensers. wo 
of Weir’s patent direct-acting feed pumps, with 
automatic control gear, are fitted in the engine- 
room. A feed-water filter is fitted between the feed 


cast-iron and of the ordinary split type, with separate | pump and the boilers. One of Weir’s patent feed- 
Barrow. These, it will be seen, are of the triple-expan- | guide faces. The bedplates are of cast-iron with flat| water heaters is fitted on board, also Weir’s fire and 
sion type, each set having three cylinders, working on| bottom. The shafting throughout is of mild steel, 


bilge pump, a sanitary pump, and a duplex pump for 
three cranks, set at an angle of 120 deg. with each oe y ; 


n t finished bright. One air pump, 20 in. in diameter by | bilge and ballast, and to supply water to Lee’s ash 
other. The cylinders are separate castings bolted to- | 164 in. stroke, is fitted to each set of engines, and|ejector. The propellers are cast solid, with four 
0 The high-pressure and intermediate-pressure 

cylinders are 


ying tted with separate cast-iron liners. 
The diameters of the cylinders are 23 in., 36 in., and 
06 in. respectively, the stroke being 33 in. Piston 
valves are fitted to the high-pressure and intermediate 
cylinders, and double-ported flat valves to the low- 
pressure cylinders. The valves are worked by the 


driven by levers from the high-pressure engine cross- 
head. The condensers are of cast-iron, cylindrical in 
form, and piaced in the wings of the ship. The tubes 
are of brass, 3 in. external diameter, having a total 
condensing surface of 8000 square feet. The water is 
circulated through the tubes by a centrifugal pump. 
There is one to each condenser, and each is driven 





blades on each, of manganese bronze. 

The boilers are two in number, double-ended, of 
the cylindrical multitubular type; each boiler is 
15 ft. 2 in. diameter by 20 ft. long ; and each has six 
corrugated furnaces, the total heating surface being 





10,838 square feet, and the grate area 250 square feet. 
The working steam pressure is 175 1b. per square inch, 
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Howden’s forced draught system is applied to the 
boilers ; there being two fans for supplying air to the 
furnaces, each driven by an independent steam — 
of the Belliss improved closed type with forced lubri- 
cation. Lee’s ash ejectors are fitted in the stoke- 
holds. 

The speed trial of the Roebuck took place on the 
Clyde, and consisted of four runs between the Clock 
and Cumbrae lights, the results being as follows : 








. Revolu- 
a | og Vacuum!| tions Speed. en 
ped per Speed. 
Minute. | 
Ib. in, knots 
First run . 170 a 160 20.58 1 oo 24 
Second run 170 26 160.5 |; 199 (f° °" \ 20.217 
Third ,, 170 26k | 160 | 20.26 \ 20.195 eg 
Fourth ,, 165 264 159.8 20.15 ee 


Throughout the trial the engines worked admirably 
without the slightest sign of heating of the bearings, 
and water was very sparingly used on the crankpins 
and ahead eccentric stays. The trial was, no doubt, 
a very severe one, the engines being worked at full 
power for nearly six hours, and the result must be 
considered highly satisfactory to all concerned. 

In the case of the Reindeer the results of the trial 
were even more satisfactory than her sister ship, as the 
following Table shows : 





Revolu- 
Steam . | 
— S — tions | « Mean 
Pres- |Vacuum ‘j, | Speed. Speed. 
=e. Minute. | 
in. knots 
First run ../ 172.5 | 268 | 162.5 20.67 | 109.68 
Second run 173.5 268 163 ee} i - 52 
Third ,, | 174.5 | 268 | 166 | 20.83 Vong, fo 
Fourth , 175 . 163.55 19.99 | f ~~ 


Captain Lecky, who represented the Great Western 
Railway Company as their marine superintendent at 
the trial, and who, by the way, has had an admirably 
varied experienced since entering the profession 33 
years aga, expressed high approval with the ships. 
He has made some simple but effective tests to prove 
the absence of vibration at the higher speed, 








INDUSTRIAL NOTES. 

Tue Labour Department of the Board of Trade is 
earnestly endeavouring to give us statistical details 
with respect to labour questions as near as may be up 
to date. One of the great faults of official publi- 
cations is that the figures are so old as to be of 
little use except for reference. If we can get the 
figures tolerably early in the year following that to 
which they refer, it will be a distinct advantage. We 
do not underrate the difficulty of compiling statistics 
from returns sent in at varying dates, but the delay in 
oublication should be reduced to the lowest possible 
imit. The ‘‘ Report on Wages and Hours of Labour ” 
is presented this year seven months earlier than pre- 
vious reports, and it is to be hoped that, at least, the 
present one will be found to be as late as any produced 
in the future. The tables in the report cover four 
years, 1893 to 1896 inclusive. The number of changes 
in the rates of wages in 1896 exceeded those in the 
three preceding years by one-half in one instance, and 
by more than half in the other two. But the number 
of persons participating so varied, that fewer were 
affected in 1896 than in the three preceding years. 
The computed changes amounted to a less sum per 
week than might have been expected, which in 1896 
was: Increases, 41,352/.; decreases, 14,720/. The net 
result was far less to labour than was imagined. In 1893 
there was a net gain in wages of 12,426/.; and in 1896 
of 26,592/.; but in 1894 there was a net decrease of 
45,091/., and in 1895 of 28,2117. This shows a loss in 
wages of 34,284/. per week. Looked at another way, 
the average gain in 1893 and 1896 combined was Is. 4d. 
per week per individual ; but the losses in 1894 and 
1895 was 2s. 7fd.; so that labour has not held its own 
during the last four years in rates of wages, according 
to these tables. It is curicus to note the industries 
severally affected. There has been a gain in wages in 
the building trades all along the line in each of the 
four years. In the clothing trades also the rise in 
wages was continuous, as also was it in respect of the 
employés of public authorities. In mininganc ae 
there wasa general rise in 1893, since which year there 
has been a decline. In the engineering, shipbuilding, 
and metal trades there was a decline in 1893 and 1894, 
and a rise in 1895 and 1896. In the textile trades 
there was a decline in 1893, since which there was an 
advance. In miscellaneous industries there was a fall 
in wages during 1893, 1894, and 1895, but a rise in 
1896. The two great groups of trades which bene- 


fited most were the building trades and the clothing 
trades ; the average increase of wages being for the 
former Is. 84d., the latter 1s. 8d. per worker per 





week. It would appear that the increased prosperity 
of the country generally has not been generally shared 
by the workers, taken as a whole, and regard being 
had solely to weekly earnings; whether employers have 
obtained any substantial advantage, the figures do not 
show. Probably the bulk of the gain has been reaped 
by consumers in consequence of low prices. 





The changes in the hours of labour were favourable 
to the workpeople in each year. The decrease in 
hours appears to be continuous in all the seven 
groups into which the industries are divided. The 
total average in the four years is 2.18 hours per week. 
The total average of all groups of trades was as 
follows: in 1893, 1.99 hours per week; in 1894, 4.04 
hours per week; in 1895, 1.94 hours per week ; and in 
1896, 0.73 hours per week. The general average was 
increased by the eight-hours concession in Government 
establishments, and by concessions by public local 
bodies. Undoubtedly the tendency is towards shorter 
hours, more leisure for the workers, and the aggregate 
reduction of 2.18 hours per week is tolerably substan- 
tial in four years. The numbers affected were not 
overpoweringly large, but in the matter of working 
hours the thin-end-of-the-wedge-theory operates. 
There is a growing tendency to equalise the hours in 
all industries, so that a gain in one district paves the 
way for another. In the building trades and some 
others the tendency is towards 48 hours per week in all 
districts ; in other trades towards nine hours per day; 
in others, 10 hours, asa minimum. Uniformity in the 
normal working hours used to be deprecated, but now 
employers rather favour uniformity for the equalisa- 
tion of conditions as regards competition. As regards 
wages, there is less uniformity, as the conditions of 
life and trade vary much in different localities. 





The report, as a whole, is exceedingly well arranged, 
and the details are minute and clear. As regards the 
statistics of labour, we bid fair to rival, and possibly 
outstrip, even the American Bureaux of Labour. The 
returns are becoming fuller ; there is greater scope for 
comparisons ; the accuracy of the figures is assured by 
obtaining them from different sources, and generally 
great care is exercised in oR Nar and present- 
ing the figures. Every trade is treated separately as 
well as in groups, so that both the general result and 
full details are to be found in the pages of the report. 
There is also an able summary of price-lists and of 
sliding scales, so that it is possible to see the effect of 
these expedients in their operation. Ere the close of 
the present century we may hope to see such a full 
record of wages, hours of labour, and conditions of 
employment as will afford material for guidance to 
employers and employed, and also to the statistician 
and social reformer. 





The October report of the Associated Moulders is 
careful to make clear to its readers that the statements 
as to trade and general condition of the Society are 
not quite a sufficiently reliable gauge, inasmuch as the 
Engineer’s Dispute affects their branch of industry. 
But the effects have been less than could have been 
expected, for only 77 more men were idle at the date 
of the report than were idle at the date of the previous 
report. But there were grave expectations that the 
number out of work would increase through the pro- 
longation of the strike and lock-out. In spite of 
the unsettled state of trade the membership has in- 
creased, and the balance in hand also to the extent 
of 652/. 18s. 10d. Reference is made to the efforts 
of the Federation of Engineering and Shipbuilding 
Trades to obtain an interview with the Employers’ 
Federation by delegation or otherwise, with the 
view of trying to arrange a basis for dealing with 
the matters in dispute between the employers and 
men in the engineering trades. The Society is taking 
the vote of its members as to contributing 1500/. from 
the funds for the engineers and allied trades. The 
proposal is to hand over the entire sum to the Amalga- 
mated Society, as that body is dealing justly with all 
the interests involved. The report does not attempt 
to deal with the merits of the question, or the general 

licy which brought about the strike and lock-out. 

t is sufficient for the Council that the dispute exists, 
and that employers outside of London have taken the 
matter up, and thereby extended the area of the 
dispute. 





The National Association of Iron and Steel Workers 
have taken a vote of the members on the eight hours, 
with the following result : In favour of eight hours by 
legal enactment, 532; in its favour by Trade Union 
a hve effort, 1381; against the eight hours alto- 
gether, 591. So that there were more against the 
eight hours than for it by legal enactment. But the 
Executive point out that many of the lodges refused to 
vote on the question either way. At the last ascer- 
tainment of the selling price of iron, &c., the average 
was 5/. 2s. 3d. per ton, so that wages remain as they 
were during the current month and the month of 
November. By a vote of the Society the members 
have voted for giving in their notices for an advance 





in wages at the Derwent Works, Workington ; only 27 
voted against the notices, and 1857 for. The Council 
express a hope that the firm will agree to open arbitra- 
tion on the matter at issue. 


The report of the Boot and Shoe Operatives’ 
National Union, in commenting upon the recent 
Trades Union Congress, says that ‘‘ there were some 
of the most startling propositions that, in our experi- 
ence, ever appeared amongst the resolutions.” But, 
on the whole, satisfaction is expressed at the general 
results of the Congress. Very little faith is shown in 
the newer scheme of Federation. The report states 
that the result of the Munich Conference was great 
expense, but only three trades, or five at the utmost, 
signified their willingness to adoptit. Trade has been 
quiet in most of the chief centres, and there have been 
a number of small disputes, mostly settled by nego- 
tiation. In one case the employer is a member of the 
Federation, and he is said to have been constantly 
violating the agreement entered into ; but the other 
employers have taken the matter in hand. The dispute 
at Norwich has not been settled, and levies and contri- 
butions are still needed for those who are out. The 
resolutions of the Trades Union Congress with respect 
to the engineers are printed in the report, together 
with the appeal for funds by the Parliamentary Com- 
mittee to carry on the work. 





The Post, as the organ of the Fawcett Association, 
is carrying on a merciless exposure of the deficiences 
in Post Office administration, and the bungling over 
the ‘*‘ Tweedmouth report.” But in the forefront of 
all is placed the re-instatement of the chairman and 
secretary of the Association, and it is stated that all 
the candidates at recent elections pledged themselves 
to vote for the re-instatement. It would be difficult to 
find an instance in connection with any Government 
Department of the re-instatement of a man once dis- 
missed, unless under very exceptional circumstances, 
As a matter of fact, the officials of the Fawcett Asso- 
ciation seem to understand this, and say that the com- 
ments in the Post will be remembered against them. 
Why persist then? It is this interference with internal 
administration which has revived a hatred of trade 
unions in recent years. Making martyrs is always 
bad policy, but to attempt to compel an employer or a 
Department to take on an objectionable person is not 
good policy, either for the trades or for labour ; and it 
is especially unwelcome to the employer. 





The crisis in the cotton trade was still in an un- 
certain state at the end of last week, though there was 
a widespread and a strong disposition to insist upon 
an all-round reduction of 5 per cent. The Employers’ 
Federation had hoped to get 80 per cent. to assent to 
such a reduction, but the districts were not unani- 
mous. Oldham voted by 90 per cent. for the reduc- 
tion, Ashton by 81 per cent. But at Rochdale, 
Preston, and some other places the replies by the mill- 
owners were not deemed to be satisfactory. Some em- 
ployers favour what may be called the operatives’ view 
of the question, namely, short time instead of lower 
wages. In their experience short time cures itself more 
or less speedily, whereas a reduction usually involves a 
strike in order to win back the amount of reduction. 
The great complaint of the millowners is that foreign 
competition necessitates a reduction. Undoubtedly 
there has been a great growth of competition. (rreat 
Lancashire firms have been manufacturing machinery 
and sending it abroad in vast quantities, all of which 
directly or indirectly affects, or will affect, the Lanca- 
shire cotton trades. The operatives are, however, de- 
termined, it appears, to resist the proposed reduction 
by all the means in their power. The two parties are 
pretty generally in close negotiation through the joint 
committee, ant: f doubtless there will be a full discus- 
sion and consideration before a final step is taken. 
The operatives know as well as the employers that the 
margin of difference between the price of raw cotton 
and the manufactured article is very small, and that 
the margin of profit after all its processes is very close 
indeed. This knowledge will be brought to bear 
in any negotiations that may take place, and will 
no doubt have its weight. 


The Engineering Dispute has not ogee | changed, 
or had not at the close of last week. There were 
more idle rumours of a possible conference, and 
the representatives of the employers and of the men 
had conferences with Mr. Ritchie, the President of 
the Board of Trade. Meanwhile the lock-out is ex- 
tending both in Lancashire, Blackburn especially, 
and in parts of Staffordshire. It appears that efforts 
have been made to induce the Birmingham firms to 
agree to a lock-out, but hitherto without success. It 
is understood that the one great Midland firm refuses 
to join the Employers’ Federation. Another firm has 
boldly decla for the men; this was done at the 
recent Trades Union Congress held in the city of 
Birmingham. The men locked out, together with those 
who originally went on strike in London, and who have 
not yet got work elsewhere, brings up the total to over 
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56,000 men, all of whom have to be provided for. 
Money is coming in pretty freely, but the demands 
upon the Union funds are increasing week by week; 
and will increase until there is a settlement, or an 
armistice preliminary to a settlement. The pinch is 
being felt in various directions hy men not actually 
concerned in the dispute, though efforts are made to 
stave off the evil day of discharging or suspending as 
long as possible. 

The following statement was issued on Monday by 
Mr. Biggart and Mr. Robinson, joint secretaries of 
the Masters’ Federation: ‘‘In the middle of July 
180 firms were involved, and now there are 517. 
During September 115 companies and firms were 
added to the employers’ list. Already October has 
seen 25 added to the list.” Since Monday there have 
been other important additions. The Federation has 
formally declined all offers of intervention from third 
parties. 





The condition of the engineering trades throughout 
Lancashire has not materially changed, except in so 
far as it has been affected by the London strike and the 

eneral lock-out. But, as regards the latter, it is re- 
ported that many of the firms have been able to re- 
place those locked out, and those who are out on 
strike, by non-union hands. It therefore appears that 
there is a vast bulk of non-society men, even in face 
of the fact that the Amalgamated Society is 93,000 
strong, and that in addition there are the Steam Engine- 
makers’ Union and other unions. But it seems that 
there has been no secession on the part of Society men. 
They stand firm in the Lancashire districts. The 
establishments not affected by the dispute are busy, 
and they have no difficulty in securing orders which 
will carry them on for a long time. Meanwhile, how- 
ever, it is stated that a good deal of work is being 
lost to the district. Whether this goes out of the 
country or goes to other districts or firms not con- 
cerned in the struggle, or remains in abeyance until 
the dispute is over, is not apparent. The lock-out in 
Lancashire has spread wider than was at first ex- 
ected ; firms continue to come into the Federation ; 
scape notices are served ; and the remaining pro- 
portion not served with notices leave the works in 
obedience to the orders of the several societies. So 
far, the iron and steel markets seem not to be affected 
so widely as might have been anticipated. Only a 
moderate amount of business has been doing in the 
iron trade, but prices have been firm, and in some 
brands they have hardened. In the finished iron trade 
also prices are steady at recent rates. Home trade is 
only moderate, but forges have been kept going for ex- 
port, in which branch there has been fair activity of 
.ate. There has been a tolerably good demand in the 
steel trade, chiefly for constructive purposes, some 
moderately good orders having been secured for bridge 
construction in India. On the whole, therefore, the 
outlook is not depressing, and if the Engineers’ Dispute 
could be settled there would be a sure revival. 





During last week a conference of the employers on 
the Tyne, the Tees, and the Wear was held at Sun- 
derland to consider the proposals of the Federation of 
the Engineering and Shipbuilding trades, the head- 
quarters of which are at Newcastle. The object was 
to discuss the question of a general reduction of work- 
ing hours, and thus pave the way for some settlement 
of the Engineering Dispute, or, at least, to prevent 
that dispute extending to other trades not now in- 
volved. So far as can be ascertained, no final decision 
was arrived at. 





The condition of trade in the Wolverhampton dis- 
trict is by no means of a discouraging character. So 
far the engineering dispute has not affected the district 
directly by any lock-out ; but some firms towards the 
close of last week appear to have given in their adhe- 
sion to the Federation, and to have issued notices 
forthwith. It would appear that there has been 
a little more animation in the iron market, espe- 
cially for manufactured iron. The demand has been 
mainly limited to moderate lots for prompt delivery. 
Perhaps this has been caused by the hardening of 
prices consequent upon the advance in the price of 
furnace coal. With uncompleted contracts on hand 
for South America and the Cape, and with encourag- 
ing advices from Australia and New Zealand, the 
manufacturers are not disposed to ease present rates, 
even to stimulate trade. Shipping agents, too, it is 
well known, have some good orders to distribute, and 
are simply holding back in the hope of easier terms. 
There has been some steady buying on home account 
for bars, rods, plates, rf stamping sheets. There 
has also been more inquiry for the better qualities of 
iron for cable-making and dockyard purposes. (ial- 
vanised sheets have been in better request for expor- 
tation, but common sheets have a limited request, 
Prices being very low at present. The steel trade 
generally is fairly active in most cases. All the engi- 
heering and allied trades continue busy, so also are 
the constructive branches of bridge and girder con- 
struction, tank and gasholder erection, and most of 


the hardware trades, both light and heavy. The 
latest ascertainment of prices gives a reduction in the 
wages of the ironworkers under the scale. 





In the Birmingham district it is reported that busi- 
ness is fairly plentiful, but there is no improvement in 
rices in the iron trades. It is stated that there is a 
alling off in the imports of American iron and steel, 
but American machinery is being imported in large 
quantities, especially as regards the cycle trade. It 
is said that some big orders have been placed with 
American manufacturers in this branch of trade. The 
Engineering Dispute has not extended to Birmingham, 
but elsewhere it has had the effect of checking the 
demand from the north. Locally the engineers and 
allied trades are busy. The cycle market has been 
more active, and higher rates have obtained. Generally 
the condition of industry is good in the Birmingham 
district, and in the outlying districts, and there is no 
reason why it should not still further improve if the 
present strike and lock-out can only be settled. Asa 
rule labour questions are quiet. The refusal of em- 
ployers to join in locking out their men is having a 
quietening effect not only in the engineering but in all 
other branches of trades. 





The Labour Congress just held at Brussels was of a 
different type to our own Trades Congress, or to most 
International Congresses. It was semi-official in 
character, and was attended by the British Labour 
Commissioner to the Board of Trade. The Minister of 
Industry, the Duc d’Ursel, presided, and he stated 
that he was favourable to legislative measures for 
regulating the conditions of labour. There was a 
sharp discussion as to the extent and province of such 
regulation, the French gy se being opposed to each 
other. M. Yves Guyot declared that the French 
Labour Bill of 1890 was a conspicuous failure. There 
was concurrence as to the necessity for regulation, but 
differences as to its extent. The three points most 
urged was international agreement as to noxious trades, 
the enforcement of protective legislation, with inspec- 
tion, and the necessity for international bureaux and 
the compilation of statistics, 





The Amalgamated Society of Railway Servants de- 
clare that the strike of tonnage men at Paddington 
had nothing whatever to do with that Society. It 
seems to have arisen over a great congestion of goods 
in transit, which the men could not well cope with, 
and they demanded on the spot some extra pay for 
extra exertion. The directors of the Midland Hallwag 
Company have agreed to meet the platelayers during 
the current week to discuss grievances, and to consider 
what can be done to soften the discontent. The rail- 
way men in Ireland have submitted to the directors a 
programme of reforms which they seek, and hint that 
if such are not granted a lesson will be taught the 
directors that they will not easily forget. 


There is a strike of joiners at Kilmarnock not yet 
settled, and the masons have also come out on the 
question of apprentices. At Leeds the plasterers’ 
labourers have won an advance of $d. per hour, from 
64d to 7d. per hour, equal to a mechanic’s wages a few 
years ago. 





The ballot of the South Wales and Monmouth 
miners has resulted in an overwhelming majority 
against the continuance of the sliding scale. The 
figures were: For giving notice of discontinuance, 
41,245 ; against giving notice, 12,014 ; majority against 
the scale, 29,231. The poll comprised 130 collieries, 
and 53,259 miners participated in the vote. What the 
final effect will be cannot just yet be predicted. For a 
long time there has been opposition to the scale on 
the part of some disaffected men, and now they have 
attained their ends. Whether the men will now 
enter heart and soul into the Federation of Miners 
remains to be seen. The breakdown of the scale is 
significant and serious. 

The Scotch miners have resolved not to force on an 
immediate strike, but to go on organising with the 
view of taking united action in the near future. This 
caution is rendered necessary because the men have 
not yet forgotten, or forgiven, the fiasco of two or 
three years ago. 

The safety lamp dispute at the Ferndale Collieries, 
employing about 6000 miners, has been settled. The 
men were mostly members of the Cambrian Associa- 
tion of Miners. The settlement was announced at a 
es a in the Rhondda Valley a few days ago. 

The Northumberland Coalowners recently conceded 
24 per cent. advance to the miners, and then the 
engine-men, deputies, and firemen sought an advance. 
This also has been conceded by an increase of 1d. per 
day to deputies and engine-men, and 2 per cent to the 
firemen at all the Association collieries in the district. 








THE PANAMA CANAL.—The earthworks upon the Empe- 
rador and Culebra sections of this canal have n 





resumed with a certain vigour. About 2400 men are now 
employed upon the two sections. 


BOILER EXPLOSION ON THE THAMES. 


A’ FORMAL investigation has been conducted by the 
Board of Trade, under the Boiler Explosions Act, with 
regard to the circumstances and cause of a serious boiler 
explosion which occurred on July 19 on board a steam 
launch on the Thames at Oxford. The Commissioners 
were Mr. Howard Smith, barrister-at-law ; and Mr. J 
Hallett, consulting engineer. Mr. K. E. K. Gough con- 
ducted the inquiry for the Board of Trade, and Mr. Walsh 
appeared for Mr. Hounslow, the owner of the launch. 

efore narrating the proceedings at the formal investi- 
tion, it may be of interest to give a few particulars re- 
ating to the explosion. As a large number of steam 
launches are doce: 3 on the Thames and elsewhere, the in- 
formation as to this occurrence may be useful in putting 
persons on their guard against the danger attendant on 
por use of defective boilers equip with defective 
ttings. 

It appears that a party of ladies and | ceegoyome resi- 
dents in Oxford, had made arrangements for a fortnight’s 
trip down the river, and had engaged for this purpose a 
steam launch name’ Nelson, —s toa Mr. Tocnden, 
of Isis-street. On the afternoon of Monday, July 19, 
all was in readiness for the holiday. The provisions, &c., 
had been placed on board, and the vessel was moored to 
the steps in front of the house of one of the party, 
a Mr. Smith. Just as they were about to embark, 
it was discovered that the water gauge leaked, 
and Mr. Smith, with the stoker, left the boat to 
fetch a man from the Gas Works to examine it. At 
that time the only ple on board were Mr. G. 
Tyrrell and his son Arthur, who were fixing a bicycle on 
to the top of the cabin. Mr. Smith and the stoker had 
only just left the boat when a fearful explosion occurred, 
accompanied by a deafening report. Pieces of the vessel 
were blown in all directions, and Mr. Tyrrell and his son 
were lifted to a considerable height into the air, and pre- 
cipitated into the middle of the river, but they were for- 
tunately able to swim ashore. The bicycle was blown 
across the river over a shed and some gardens into a cab- 
yard. The launch itself disappeared, and all that re- 
mained were, itis said, floating pieces of the wreck. The 
boiler was thrown against a wall on the river bank, and 
pieces of wood and iron were hurled in all directions, 
while some wooden gates on the opposite bank were set 
on fire by the hot coals from the furnace. Mr. Tyrrell 
and his son were both severely hurt, being scalded, burnt, 
and cut, and the wonder is that they escaped alive. For- 
tunately the remainder of the holiday party had not 
arrived, or the results might have been much more serious. 
Various possessions in the shape of clothing, &c., neces- 
sary for the holiday were seen floating in the river, and 
on being rescued were found to be so damaged as to 
practically valueless. The following day the launch, or 
what remained of it, was raised to the surface, and durin 
the day a variety of articles were fished up from the 
of the river. 

At the formal investigation by the Board of Trade, 
Mr. Gough, in opening the proceedings, said the boiler 
was of the marine type, 3 ft. oF in. long and 2ft. 2 in. in 
diameter. The shell was made of one plate, originally } in. 
thick, double-riveted with §-in. rivets, and flanged outwards 
atthe ends for attachment to the back and front plates, each 
of which was about ;5-in. thick. The furnace tube was 
made of one plate, originally 4-in. thick, lap jointed and 
single riveted. It was semicircular at the bottom, and very 
nearly flat on the top, supported with six stays fitted with 
nuts at the top of the boiler, screwed through and riveted 
to the furnace crown. There were two longitudinal stays 
with nuts and washers, and the boiler was fitted with 79 
brass tubes. The mountings consisted of a safety valve, 
2 in. in diameter, fitted with a lever and spring balance ; 
also a steam-pressure gauge, and the other usual and 
necessary fittings. The boiler had upon it a plate, on 
which was inscribed the words and figures “150 L. B.S. 
21.1.86 F.C.S.” What that meant, Mr. Gough remarked, 
it was difficult to “ 

Mr. Howard Smith : Lloyds’ boiler surveyor. 

Mr. Gough said the boiler was never seen by Lloyds’. 
The calculated bursting pressure when it was new was 
175 lb., so that it was difficult to assume that the 
meaning of the words on the plate was that in January, 
1886, the boiler was tested by hydraulic pressure to 
150 lb. He had not been able to obtain any infor- 
mation as to the previous history of the boiler. 
It was on board the launch in the year 1895, but 
there was no information as to when it was fixed. In 
the year 1895 the launch was put up for sale by the 
executors of the late William Hall, a well-known boat- 
builder of Oxford, and was —_—o purchased by 
Mr. William H. Hounslow for the sum of 351. Mr. 
Hounslow — who had had, Mr. Gough believed, some 
mechanical training—would tell the Court that heexamined 
the boiler and decided that it was fit for a safe working 
pressure of 80 Ib. per square inch, and, further, that he so 
adjusted the safety valve that the indicator on the balance 
pointed to the figure 80, On July 19 Mr. Hounslow lent 
the steam launch, as above stated, and a man named 
Johnson, who was a trimmer and fireman, was en 
to look after it. Mr. Hounslow’s attention appeared to 
have been called to the fact that when there was no steam 
the pressure gauge indicated 50 Ib., but as he was busy at 
the time he did not seem to have attached much — . 
ance thereto. At all events no new gauge was applied. 
Steam was raised on July 19, and soon after the boiler 
exploded, but although Mr. Tyrrell and his son were 
seriously injured no loss of life ensued. After the explo- 
sion, Mr. Richardson, Engineer Surveyor to the Board of 


Trade, examined the boiler and found that the crown of 
the furnace had collapsed and ruptured. He also found 
that the steam gauge was inaccurate and the safety valve 
inoperative ; so that with all these unfortunate circum- 





stances it was not surprising that the boiler exploded, 
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That was a short statement of the case, upon which Mr. 
Gough said he proposed to call evidence. 

Mr. W. H. Pn pa said he purchased the launch in 
September, 1895, giving for it 35/., which he knew was 
below its value. e had had some experience as a fitter, 
and took the boiler to pieces, and tested it to 150 lb. 
pressure. He thought it would be fit to work at 80 lb., at 
which point the safety valve blew off. Witness and his 
son looked after the boiler, and he had assistance from 
one of Messrs. Salter’s men. He saw the safety valve 
blow off two days before the explosion, but he did not 
remember seeing it blow off fully, as he never allowed the 
steam to rise above 80 lb. He told Mr. Smith, when he 
lent him the launch, that he would not want above 60 lb. 
pressure. At the end of the season 1896 the engines were 
taken from the launch, and the boiler was tested by 
hydraulic pressure—about February last. He tested it, 
as nearly as possible to 160 1b. The launch was not used 
till May last, but since then it had been out many times, 
and he had never noticed anything wrong. 

By Mr. Hallett : He had had the safety valve out of its 
seating at the beginning of this season. Before he tested 
the boiler he examined it by tapping the plates. 

Frederick Johnson, fireman, said he was on the launch 
on July 19, and the steam gauge then worked satisfac- 
torily. Before they got up steam he saw that the indi- 
ceator showed 50 lb., and he pointed this out to Mr. 
Hounslow, who said it would be all right, as they would 
only want 60 lb., and when the pressure reached 50 Ib. 
the pointer would rise. The fire was lighted at one o’clock. 
At half-past two the water gauge began to leak, and he 
called Mr. Smith’s attention to it. They decided to go 
and get advice from a fitter at the Gas Works, and also 
to obtain another steam gauge. At two o’clock he lifted 
the lever of the safety valve, and it worked freely ; at 
any rate steam came from it. He was not on the launch 
when the explosion occurred. 

By Mr. Howard Smith: He was quite certain he told 
Mr. Hounslow about the gauge. 

Mr. George Smith, foreman at the Oxford Gas Works, 
said Hounslow lent him the launch on July 19, and told 
him that the safety valve would blow off at 80 lb., but 
that they would not want the steam so high as that, as 
they only desired to go slowly. He saw Hounslow on 
the morning of July 19, and heard Johnson call his atten- 
tion to the fact that there was something wrong with the 
indicator of the steam gauge. Witness saw that the 
safety valve worked. When the water gauge leaked he 
went off the boat to go to the Gas Works and get another 
gauge. 

By Mr. Walsh: He did not remember telling Mr. 
Hounslow after the explosion that the safety valve had 
been screwed down. The pointer of the pressure gauge 
never moved from 50 Ib. 

By Mr. Hallett : The gauge showed 50 lb. before there 
was any steam in the boiler. 

Mr. George Tyrrell, bookseller and stationer, Oxford, 
deposed to the injuries he and his son received through 
the explosion. His son had been in the infirmary for 
more than a month. 

Mr. James W. Richardson, Engineer-Surveyor to the 
Board of Trade, said he had examined the exploded 
boiler. He produced a drawing and photographs and 
described the boiler at some ag giving similar de- 
tails to those recorded in Mr. Gough’s opening state- 
ment. The explosion was undoubtedly caused by over- 
pressure. Primarily this arose from a defective pressure 
gauge, the indications of which were not reliable, and, 
secondly, to a safety valve, which, owing to faulty con- 
struction, had become practically inoperative. The 
boiler generally was in good condition, and approxi- 
mately he thought it would have burst at 170 lb. to the 
square inch ; the crown of the furnace would come down. 
It the boiler had been exposed to a pressure of 160 lb., it 
would begin to make the furnace collapse, while there 
was a slight deterioration which might even tend to 
cause it to collapse at 100 lb. The spring balance of the 
safety valve was practically correct, but the lever was 
not proportioned as was usual in properly made valves of 
that description. The result was that the load on the 
valve was very much increased, and when only 80 Ib. was 
indicated the actual blowing-off pressure was 150 lb. 
When he tested the steam gauge hich had been at the 
bottom of the river—i‘ was entirely inoperative. The in- 
dicator could not be moved at all, because a little arm in 
the inside had been previously strained and bent ; so that 
to put any pressure upon the tube resulted in the arm 
being bent still more, and the gauge rendered unwork- 
able. The defect had not, he thought, been caused 
suddenly. 

By Mr. Walsh: The spring valve indicated the proper 
weight when he tested it. _The joint connected with the 
lever of the safety valve, which he found fast, might have 
been made so by the explosion ; it broke one end off. If 
& pressure gauge got out of order the indicator really 
meant nothing. It migns have got out of order in becom- 
ing detached a the boiler and falling into the river. 

Mr. Howard Smith inquired whether the test of 160 Ib. 
in the md of the year might not have brought the 
furnace down ? 

Witness replied that it might, but he did not think it 
had, because there was such a very oy ae holding of the 
stays at the top of the crown that if it had gone at all the 
water would have come through. <A water test of 160 lb. 
applied to a boiler whose collapsing pressure was 175 lb. 
omg certainly strain it, and also weaken it consider- 
ably. 

By Mr. Gough: Hydraulic pressure was a proper means 
of testing a boiler, and if Mr. Hounslow intended to work 
at 80 lb. it was right to test the boiler up to 1601b. That, 
at any rate, showed that he did what he thought was the 
best thing todo. The lever was 44 in. too long, which 
made a greater weight on the safety valve, 





This concluded the evidence, and Mr. Gough then 
requested the judgment of the Court on the following 
questions : ; 

1. Had Mr. Hounslow the knowledge and experience 
necessary to examine a boiler aud to determine its safe 
working pressure ? ; 

2. Was the boiler examined by a competent person in 
1895, and periodically thereafter ? 

3. At what pressure did Mr. Hounslow intend to work 
the boiler, and was the safety valve adjusted to blow off 
at that pressure ? 

4. Was the boiler fit for a working pressure of 80 lb. 
per square inch? 

5. Was the safety valve properly constructed, and was 
it maintained in efficient working order? Was the steam 
gauge accurate ? 

6. What was the cause of the explosion ? 

7. Did Mr. Hounslow take proper measures to insure 
that the boiler was being worked under safe conditions ? 

8. Whether blame attaches to Mr. Hounslow ? 

Mr. Walsh addressed the Court on behalf of Mr. 
Hounslow, who had, he said, only been in possession of 
the launch for a little under two years. He bought it as 
being a friend of the former owner, Mr. Hall, who was 
well known as a boat-builder, and it was only natural 
that Mr. Hounslow, being a friend, and knowing that 
Mr. Hall had a great knowledge of such matters, should 
hardly have thought the launch was an imperfect one. 
He 1? not think the price paid by Mr. Hounslow weighed 
at all. 

Mr. Howard Smith: No, not at all. 

Mr. Walsh, continuing, said he wished to satisfy the 
Court that Mr. Hounslow had taken every reasonable 
precaution that a man purchasing a launch for pleasure 
trips could be expec to take, and that therefore no 
blame attached to him. Mr. Hounslow told them that 
he had been apprenticed to a fitter, which, he submitted, 
would give him the necessary experience to deal with a 
boiler. Soon after buying it he had it overhauled, and 
then a test applied by means of cold water, the usual way 
of testing a boiler. It was stated in evidence that there 
was a mark ‘‘150 lb.” on the boiler-plate, and no doubt 
his client took it that the boiler had been tested to that 
poset, and he therefore tested it to 10 lb. more. If Mr. 

ounslow strained the boiler by this small extra pressure, 
he asked the Court to say that there was not such negli- 
gence on his part as to render him blameworthy in apply- 
ing this test. The launch was run through the season of 
1896, and everything worked well, both with regard to the 
safety valve and steam gauge. There was never any 
trouble, or any indication that there was anything wrong. 
Again, at the end of the 1896 season, Mr. Hounslow took 
the precaution to take out the engines and store them, 
and to clean out the boiler, as well as to apply the hy- 
draulic test in February, 1897. Two days before the ex- 
plosion the vessel was on a voyage, and the boiler worked 
well, as also did the steam gauge and the safety valve. 
He therefore asked the Court to say that Mr. Hounslow 
was not to be held responsible. He should call wit- 
nesses to prove that the gauge and safety valve worked 
well on July 17, and that at 10 o’clock or so the steam 
gauge went down to 20 lb. 

Mr. Howard Smith suggested that Mr. Walsh should 
also ask his witnesses whether the evidence of Mr. 
Hounslow as to the Saturday voyage was correct. 

Two witnesses then gave evidence in corroboration of 
Mr. Walsh’s statements as to the pressure gauge and 
safety valve having worked correctly two days before the 
explosion. 

Mr. Howard Smith, after having deliberated with Mr. 
Hallett, then gave judgment. He reviewed at full length 
the evidence that had been given, and said the Court 
were of opinion that Mr. Hounslow did not the 
knowledge and experience necessary to examine a boiler 
and determine its safe working pressure. He seemed to 
have accepted the statements of other people, and the 
boiler, the Commissioners thought, was not fit for the 
pressure carried. It was not examined by a com- 
petent arson in 1895, nor had been examined 
Soladieaty thereafter. Mr. Hounslow intended to work 
the boiler at a pressure of 80 Ib. per square inch, 
but the safety valve was not adjusted to blow off at that 
pressure, but at 115 1b. The safety valve was not properly 
constructed, nor was it maintained in efficient working 
order. The steam-pressure gauge was inaccurate. The 
explosion was due to over-pressure, the boiler having 
probably been strained by the hydraulic test to 160 lb., 
which had been applied on two occasions by Mr. Houns- 
low; in any case, 1t was not fit for a pressure of 80 lb. 
The Commissioners were of opinion, in reply to the 

uestions submitted by the Board of Trade, that Mr. 

ounslow did not take proper precautions to insure 
that the boiler was being worked under safe conditions. 
It was true—and this was in his favour—that he bought 
the launch from a gentleman who, he would naturally 
assume, would keep his launches in good condition, 
namely, Mr. Hall. They had also heard that the boiler 
had been examined by persons in the employ of Messrs. 
Salter. But Mr. Hounslow should have satisfied himself 
beyond all doubt, by appointing some independent man, 
that the boiler was fit to work. The Commissioners, how- 
ever, did not wish to make a strong point against him in 
this respect, but there was neglect in not seeing that the 
safety valve was properly adjusted. He intended to 
work the boiler at a pressure of 80 lb. wrongly, there was 
no question; because if he had asked a competent person 
to say what pressure he ought to work it at, he would 
have been told not to go to anything like that pressure. 
Assuming that Mr. Hounslow was justified in thinking 
the boiler fit for 801b., he should have taken measures 
to make it quite certain that that pressure should not be 
exceeded. He ought to have examined the safety valve, and 
to have ascertained beyond all doubt that it would blow off 





at the point or alittle over the age at which the boiler 
was intended to work, viz., at 801b. If he had called in a 
competent person he would have ascertained that the 
lever was really — to 115 Ib. instead of 80 Ib., as it 
should have been. That, it seemed to the Commissioners, 
was the real cause of the explosion, for the reason that the 
boiler might have been, as far as the safety valve was 
concerned, subjected even toa considerably higher pressure 
than 801lb. This had probably been the case on certain 
occasions, because those in attendance could not always 
keep their eye on the valve working almost up to the 
limit. Further, the firebox got weakened, and might have 
collapsed at a very much lower pressure than that at which 
it did collapse. Thiswasthe main point against Mr. Houns- 
low, that he did not see that the boiler was fitted with a 

roper safety valve. Here was a boiler which ought to 
nave only been worked at a low pressure, but which was 
by the owner’s free will worked at so high a pressure ag 
80 lb., a dangerous pressure, and which might be worked 
at 115 lb., a very, very dangerous bine go Mr. Houns- 
low let the launch out on hire, and took it up to Henley, 
where the river was crowded, and if an explosion had 
occurred there the effects might have been most disas- 
trous, not only from the explosion, but from the panic, 
and loss of life might have resulted. Other launches, for 
what the Commissioners knew, might be in the same con- 
dition as regarded the boilers, and if they were, the 
sooner the boilers were overhauled and their safety deter- 
mined, the better would it be for the owners. The Com. 
missioners, Mr. Smith added, would not say there was 
wilful neglect on the part of Mr. Hounslow ; probably he 
thought ce had sufficient knowledge to himself have the 
superintendence of the launch, but the result showed that 
he had nothing of the kind. They must follow their 
usual course and hold Mr. Hounslow to blame for the ex- 
plosion. Under the circumstances of the case, and in 
view of the very fair way in which he had given his evi- 
dence, they only proposed to make a lenient order, but 
before they did so they would hear Mr. Walsh on the 


int. 

a Walsh said Hounslow was only employed at the 
Gas Works at a salary of 35s. a week, and had a wife and 
eight children to keep. 

In answer to the Commissioners, Mr. Hounslow said he 
made no profit on the launch, and Mr. Howard Smith 
advised him in future to keep to his own employment. 

Mr. Gough said he ho the remarks the Commis- 
sioners had made would widely circulated, and that 
the boilers of other launches would be examined by some 
competent person. In this case they could not help feel- 
ing that Mr. Hounslow had done something towards 
endeavouring to use the boiler in a safe manner. 

Mr. Howard Smith said that the Court would not have 
made any order for costs at all, but they could not over- 
look the defective safety valve. They thought the justice 
of the case would be met if Mr. Hounslow paid to the 
Solicitor of the Board of Trade the sum of 40 shillings 
towards the costs of the investigation. 

Mr. Walsh, in reply, said he had only to express on 
behalf of Mr. Hounslow his sincere regret that Mr. 
Tyrrell and his son should have been injured by this 
unfortunate event. 

The inquiry was then concluded. 








Pneumatic DespatcH AT New York.—A_ pneumatic 
despatch system will shortly be established between the 
New York and Brooklyn post offices. The tubes for con- 
veying postal matter from one city to the other are now 
being laid. The line will extend from the New York 
Post Office up Park-row and over the Brooklyn Bridge to 
the Brooklyn Post Office. The Ingersoll-Sergeant Drill 
Company, of New York, is furnishing the air compressors 
to supply pneumatic power for the purpose, and has al- 
ready orders for several compressors. The company will 
also supply compressors for leak which is being installed 
in Philadelphia. The Batcheller despatch apparatus 18 
the system employed. 


DERBYSHIRE Rivers.—Dr. Barwise, medical officer of 
health for Derbyshire, states that steady progress has 
been made with regard to the prevention of the pollution 
of rivers in all the watershed except the Derwent and the 
Rother, and considerable improvements have been effected 
in the condition of the Erewash, the Goyt, and the 
Etherow. ‘‘ With regard to Derby,” Dr. Barwise con- 
tinues, ‘‘ which is the great stumbling-block, the order of 
the County Council with regard to the discovery of docu- 
ments has been uniformly upheld yd all the courts to the 
House of Lords. I cannot help thinking, even at the 
eleventh hour, that the Corporation ought to see that it 
would be to the benefit of both councils that the Derwent 
should be purified ; and that the Corporation ~—_ agree 
to an order to carry out a scheme in a reasonable time, 
say four years, upon condition that all the authorities on 
the river also had orders made against them to carry out 
schemes in the same time.” Dr. Barwise gives a table of 
weekly analyses showing the condition of the river above 
and below Date. “Tt will seen,” he continues, 
“that the organic matter in the water below the town, as 
shown by the albuminoid ammonia, is more than double. 
Above the town the water is such that by means of 
efficient filtration, if storm water were avoided, it would 
be fit for drinking 0 ; below the town this would 
be absolutely impossible.” Referring to the Erewash, 
the doctor says that schemes have been carried out at 
Alfreton and Ilkeston, while Stapleford, Sandiacre, and 
Heanor have schemes about to be submitted for approval. 
As far as the Derbyshire side of the river 1s concerned, 
excellent progress has been made, and already a distinct 
improvement is to be seen in the state of the river below 
Ilkeston, 
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ComPrteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
number of views given in the Specification Drawings is stated 
Min each case where none are mentioned, the Specification is 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform 8 


of 8d. 

date of the advertisement of the ———- of @ complete 
ae ification ts, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 

atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


18,570. F. Dannert, Berlin. Electric Batteries. 
(4 Figs.] August 21, 1896.—The object of this invention for im- 
provements in electric batteries belonging to the class of double- 
cell batteries is to combine all the advantages of a dry battery 
with those of a wet one. The battery consists of a container in 
which there is a carbon cylinder K closed at the bottom, whilst 
the electrode and the depolarising substance, for example, per- 
oxide of manganese and carbon, are arranged between the 
carbon cylinder K and the container, and sealed by means 
of melted pitch or other resinous substance A. On the carbon 
cylinder K is a ring R made of enamelled metal, with an 
inwardly projecting edge 7! and inwardly projecting studs 7, r. 
The stopper V is inserted in the top of the ring R, and passes 
the studs by means of the slots v! cut therein, and is tightly 
pressed against the rubber ring g resting on the projecting edge 
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rl by twisting the stopper by means of the cross-piece S, and the 
studs 7, 7 acting on the gradually rising surfaces on the stopper V 
force the stopper down to form a perfectly water-tight joint. In 
use the cover carries the electrode Z, which is secured to the 
cover by means of the screw ¢ passing through the cover and the 
nut tl, The metal electrode Fis cut and bent from a sheet to 
form a discharge conductor e! and strips ell parallel to and sur- 
rounding the carbon cylinder K and strips e111 under the bottom 
of the carbon cylinder K. The battery can be made of any de- 
sired heterogeneous metal electrode and a simple electrolyte dis- 
persed in both spaces, or with two distinct electrolytes, one for 
each space ; for example, Zis zinc, Eiscopper. The firmly closed 
container is stated to be equal to a dry battery with all the advan- 
tage of awet one. Fig. 3 shows the complete arrangement of the 
battery. Fig. 4 shows the shape of the second metal electrode 
before being coiled into the container. (Accepted August 25, 1897.) 


29,226. H. H. Lake, London. (Compagnie de L’ Industrie 
Electrique, Sécheron, Switzerland.) mo-Electric Ma- 
chines. (2 Figs.] December 19, 1896.—The construction of dy- 
namo-electric machines of high intensity presents certain diffi- 
culties arising from the necessity of a great number of poles being 
necessary to be formed in the same, in view of distributing the 
total amperage of the machine upon a sufficient number of 
parallel circuits. The room which is to be reserved for the wind- 
ings of each pole-piece increases the dimensions of the whole ma- 
chine and hence the parts thereof. The purpose of this invention 
is to provide a dynamo-electric machine of a very economical con- 
struction and of high intensity, with continuous current, and 
having a unipolar inductor. Although the machine is especially 
intended to be constructed with high amperages it may, however, 
beused in power-distributing plants, either as a generator with 
high voltage or as a small motor. The inductor of the improved 
dynamo-electric hine is ¢ d of a cylindrical frame A of 
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steel or cast iron having at one of its ends Large page Al and being 
connected at its other end to a hub B formed of a disc fixed to the 
cylinder A, and having a sleeve or tubular projection projecting 
concentrically into the cylinder A and bearing an inducing wind- 
ing or coil B!, The axis D, which is supported by means of bear- 
ings concentrically within the cylindrical frame A and cylindrical 
Projection of the hub B, bears an iron cylinder C fixed upon it and 
provided with a lamellated cylinder Cl on which is provided an 
induced coil or winding F of the well-known drum system. The 
magnetic flux produced by the inducing coil B! runs through the 
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coil F. The lamellated cylinder C! may be provided or not with 
suitable projections for the fixing of the induced coil F upon it. 
The induced coil F is ted to the collector G by means of 
wires g and current is collected at G by means of brushes. The 
pole pieces A! are all of the same sign. The lamellated cylinder 
Cl forms the other pole. (Accepted September 1, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


L. Denayrouze, Neuilly, Seine, France. 
Burners for Incandescent Gas Lights. [3 Figs.] 
January 22, 1897.—This invention has for its object to obtain 
increased intensity of heating power directed on an incan- 
descence mantle and consequent increased luminosity. The 
improved burner comprises three or more Bunsen burner tubes A 
arranged circularly on a chamber supplied with gas and receiving 
air by lateral orifices near their bases in the usual way. They 
open at the top into an annular chamber G formed around a 














central air tube T, this chamber being about the height of the 
blue cone usually seen in a Bunsen flame, and having its mouth 
covered with wire gauze. No air being admitted to the glass 
chimney, the burners A and G as well as the central air tube T 
are subject to the draught, and while the flame issues from the 
meshes of the wire gauze, the air current issuing by the central 
tube and expanding laterally, directs the flame against the sides 
of the suspended mantle M which extend down a little under the 
mouth of the burner, and which are thus intensely heated. (Ac- 
cepted September 1, 1897.) 


17,021. E. Godin, Three Rivers, Quebec, Canada, 
Acetylene Gas Generators. [1 Fig.] July 19, 1897.—This 
invention consists in the novel construction and combination of 
the parts. A is a vessel for holding the metallic carbide from 
which the gas is formed by treating it with water in the usual 
manner. B is a vessel for holding water, and C is a vessel which 
is open at the bottom and supported in the lower part of the 
vessel B. The vessel A is provided with a removable cover a, and 
dis a gas + connected to the covera. A pipe ¢ is connected 
to the pipe d and to the upper part of the vessel C. A valve 61 is 
inserted in the pipe c. A pipe c! is connected to the cover a and 
to the vessel C at a point below the pipe c. D is an escape pipe 
connected to the lower part of the vessel C, and passing out of the 
vessel B a little below its top. A branch pipe d! is connected to 
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the pipe dfor conducting the gas to wherever it is to be used. 


The vessels B and C are filled with water to a little above the pi 
cl, and more water is added from time to time, so as to keep "24 


water standing as nearly as possible at a uniform level. Water is 


admitted to the carbide by opening the valve b, and the valve bl 
is also o 
passes 

below the level of the pipe cl, so that the supply of water is cut off 
automatically. 
cover @ is raised to place more carbide in the vessel A, Whena 
very large supply of gas is formed in the vessel A, so that the 
water in the vessel C is pushed down below the level of the escape 
pipe D, the surplus gas escapes up the pipe D. The pipe D also 
serves for the escape of water should the vessel B be filled too 
full. 


ned. When too much gas is formed in the vessel A it 
own the pipe c and depresses the water in the vessel C 


The valve 6! is used to close the pipe c when the 


Pp 
(Accepted September 1, 1897.) 


LIFTING AND HAULING APPLIANCES. 


J. Temperley and J. R. Temperley, London. 
Raising, Lowe , and Conveying 
(2 Figs.] March 8, 1897.—Referring to Fig. 1, aisa 


revoluble mast mounted in a bearing b at its lower end, and pro- 
vided at its upper end with a loosely-fitting ring c to which are 
attached stays d for supporting the mast in a vertical position, in 
such a manner as to permit of its being freely rotated. The stays 
d are shown attached to posts e fixed in the ground and further 
oonnee by stays f securely anchored in the 

may, 
are provided with the usual tension-regulating appliances. 
mast a is stiffened by means of tension ropes or rods g and a strut 
h, which strut is made with a ring or hoop that encircles the 
mast. jis the overhead track which consists, as shown, of alight 
girder, and which is pivotally connected to the mast a@ at a suit- 
able height above the ground, preferally directly opposite the 


esc The stays 
e supports. They 


however, be attached to other suitab! 
The 


a. lis the load carriage or traveller, which is provided with 
wheels running upon the track j. The lifting and hauling rope 
m is around a pulley 7 at the outer extremity of the track 
Jj, and around another pulley p attached to the mast @ at or near 
the inner end of the said track, and is connected with a hoisting 
machine @ supported upon a platform 7, which is secured to and 
revolves with the mast. The said hoisting machine may be con- 
structed to be worked by hand or other power. If a stationary 
hoisting engine is to be used, the rope m will require to pass down 
through the pole or mast @ and bearing before being conducted 
to the hoisting engine. In this apparatus there is employed 
a traveller provided with automatic mechanism controlled by 
the lifting or hauling rope, whereby, when the load is raised, 








the load-sustaining mechanism will be locked so that the traveller 
can be moved along the track in either direction without lowering 
the 1 ; or, when the traveller has arrived at the point where 
the load is to be lowered, the said load-sustaining mechanism can 
be unlocked and the traveller will at the same time be secured 
in position upon the track, built of lattice girder work upon a 
platform a! supported by wheels a? running upon a circular 
track 8, so that it can revolve about its vertical axis upon a central 
pivot b. On that side of the tower @ opposite to the overhead 
track j, the platform a! is extended as at r to form a support for 
the hoisting mechanism q, which serves also to counterbalance 
the weight of the track) and the traveller and its load. (Accepted 
September 1, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


18,518. S. Appleby, Middlesbrough, Yorks, and 
J. G. Young, Durham. Ingot Moulds. [7 Figs.) August 
21, 1896.—a represents the body of the mould which is divided 
into two identical perts formed with flanges al, thereon trans- 
versely pierced at a2 to receive bolts, cotter pins, or the like by 
the aid of which the parts are solidly connected together. In 
order to secure the two ts of the mould a against shifting, 
according to the present invention, each part @ of the mould is 
provided with a projection or bead a3 upon one face or flange a! 
and with a corresponing groove or recess a4 in the other face or 
flange. The other part @ is formed with projections a3 and grooves 
a+ to correspond therewith, instead of as heretofore forming both 
projections a3 upon the flanges al of one part a and both grooves 
a‘ in the flanges of the other part a. Thus the weakening of the 
metal by the formation of the grooves a4 is divided between the 
two parts @ and the construction of the mould as a whole is 
strengthening. In order to pack the meeting joints of the mould 

















a’ 


by means of the usual grout whilst the two parts are united and 
in such manner that the same will run well into the joint, a half 
round groove a is longitudinally formed in each flange a! of each 
part a@of the mould in a suitable position, so that the meeting parts 
will form a circular channel co-extensive with the mould as shown 
at Fig. 2. The grout is poured into this channel a5 and flowin 
into the joints closes the same against the pamves of the flui 
metal, and, whilst preventing the formation of fins upon the ingot, 
will at the same time facilitate the stripping thereof from the 
mould should the mould become burnt. The two parts a of the 
mould are preferably connected by means of bolts 6 placed in 
any convenient position and at one end slotted to receive trans- 
verse wedge-shaped pins c and at the other end formed with heads 
61. In connection with each of these bolts is employed a washer d 
provided with a long slot d1 therein and formed with a step or 
part d* of reduced height, whilst the other part of the washer d?, 
formed inclined or wedged-shaped. (Accepted August 25, 1897.) 


22,923. W, Beardmore, Glasgow. and H. V. Holden, 
London. Cas Armour Plates and Moulds there- 
for. [3 Figs.) October 15, 1896.—This invention relates to the 
casting of armour plates in two or more layers of metal of dif- 
ferent qualities in respect of hardness and toughness. Within a 
metal casing A is formed a lining B of suitable refractory material. 
Through the bottom lining pass from side to side a number of 
pipes C through which cold air is blown from a main D, the air 
passing away by another main E. It is preferred to supply a 
number of the pipes C at the middle part of the mould box from a 
branch F which rises from the main D before the valve G, so that 
these middle pipes may have air blown through them when the 
valve G is more or less closed, preventing or —— panes of 
air through the pipes nearer each end of the mould box. At 
one end of the mould box is a main git H leading to a lateral 
Pp e h opening into the mould box near its bottom. An- 
other git K is provided which has lateral branches L at several 
levels, each having outlet holes 7 inclining a little upwards. 
Molten steel of a kind to receive hard temper is first poured into 
the mould by the git H and passage A till it attains the desired 











iron cylinder O, the hub B, the cylinder A into the pole-pieces Al, 
and through the lamellated cylinder C1, which bears the induced 





struth, asat j), 
of tension rope or slings k attached at their upper end to the mast 


The overhead track j is also supported by means 





level. The bottom of the mould being kept cool by the air passing 
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through the pipes C, the layer of metal shortly begins to set from 
the bottom upward ; but in order that the middle part, which is 
farthest from the ends of the mould box, may cool uniformly with 
the end parts, the middle py supplied by the branch F have 
their full blast of air while t hg ie nearer the ends may have 
their supply more or less reduced by the valve G. When the first 
layer of metal is cooled to the proper degree, metal of a softer 
quality is poured in by the git K, and this flowing along the lateral 
passage L and out by the numerous holes /, flows gently over the 


Fig.1. 
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surface of the first layer, uniting with it but without such dis- 
turbance as would cause mixture of the two metals to any sensible 
depth. Other layers may in like manner be poured in by the git 
K, and finally a considerable head of metal to fill up the space 
above the line M may be introduced by the git K and lateral pas- 
sages N, this head of metal serving to give soundness to the metal 
below the line M, and being cut-off to the line M when the ingot is 
set. (Accepted August 25, 1897.) 


RAILWAYS AND TRAMWAYS. 


25,343. E. Tyer, London. Electric Locks for 
Railway Point and Signal Levers. (3 Figs.) Novem- 
ber 11, 1896.—This inventor described in the Specification of his 
earlier Patent No. 8331, of 1893, means of locking a point or 
signal lever by a pawl hanging in the path of a shoulder of the 
spring catch-rod of the lever, and thus preventing the rod from 
being raised so as to free the lever until the pawl was moved out 
of the way by the action of a solenoid excited by an electric cur- 
rent, the catch-rod of the lever being thus left free to be raised so 
that the lever was unlocked. In the apparatus described in the 
said Specification the pawl was carded by the lever and the 
solenoid was fixed on the lever frame near the lever. The pre- 














“25503 


sent invention relates to a construction of electric lock, all of 
which is carried by the lever itself, and which is available for 
locking the lever in either of its extreme positions. For this 
purpose there is fixed (as shown in Figs. 1 and 2) on the lever La 
casing A containing an electro-magnet B presenting two poles C, 
C!, near which is pivoted an iron pawl D which, by itsown weight 
or by a weight on an arm projecting from it, is normally caused 
to take such a position as to be away from the poles C, C!, and to 
hang in the path of a sliding piece E which is attached to the 


raised, the lever L consequently being locked. But when, by an 
electric current transmitted from spring plungers P, P! to con- 
tacts H, H!, the electro-magnet is excited, it attracts the pawl D 
out of the path of E which is thus left free, allowing the spring 
catch-rod F to be raised and releasing the lever, which can be 
pulled over. The pawl when attracted may cause a contact to be 
made, whereby the unlocking of the lever may be signalled to a 
cabin or elsewhere. When it is desired to lock the lever at both 
extremes of its stroke the modifications shown in Fig. 3 are em- 
loyed, providing, besides the contacts H, H!, a pair of contacts 
h, hl on the opposite side of the lock, meeting another pair of 
spring plungers p, pl. (Accepted September 1, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,871. W. Simpson, W. L. Bodman, and D. H. 
Simpson, Manchester. Furnaces and Steam Gene- 
rators for Motor Vehicles. [3 Figs.) October 15, 1896.— 
In the arrangement shown in Fig. 1 a generator a is arranged in a 
chamber b separated from the furnace c by a double wall of fire- 
brick d, through which double wall there is a flue d! leading 
firstly, into the chamber b, and, secondly, into the ge d2 
between the sides of the double wall d. A damper d* is arranged 
to cover alternately the openings into the chamber b and into the 

e The passage d2 leads into a flue e communicating 
with the chimney or outlet f. This flue ¢ in some cases commu- 
nicates with the ashpit below the grate g, the opening c! being 
closed and opened at will by a damper c2, so that when the gene- 
rator is not required for a short time the draught passes along 
the flue e into the chimney f. In other cases, however, the open- 
ng e! is dispensed with, and when the generator is not required 
to produce steam the damper d* closes the opening into the 
chamber b, and the furnace gases are led along the passage d? 
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into the flue c and chimney f. The chamber b communicates with 
the flue e and chimney f through the opening 6!. When the two 
dampers d# and e? are employed they are opened simultaneously 
by the handle h, which is connected therewith by a rod Al, Pre- 
ferably the crown of the furnace ¢ has an opening fitted with a 
hopper t. Fig. 2 shows another arrangement, in which the gene- 
rator a is disposed directly above the grate g or furnace ¢ in the 
chamber b, there being provided a flue 5! leading into the chimney 
j. There is a flue d* formed by the walls d behind the furnace 
and combustion or boiler chamber, entered preferably from the 
front end of the grate g by the opening d1, which also leads into 
the chimney f. Where the flues or passages b! and a? lead into 
the chimney f there is provided a damper d? arranged to alter- 
nately close and open communication with these passages by 
means of the handle hk. In this arrangement there may be pro- 
vided the openings i”, 73 into the furnace, into which openings 
the fuel is passed from the hopper ¢ and 7! on to the grate g. 
(Accepted August 25, 1897.) 


TEXTILE MACHINERY. 


18,115. J. Edge, Garton, Lancaster. Flat-Strip- 
ping Motions for Carding Engines. [6 Figs.) August 
15, 1896.—This invention relates to improvements in flat-stripping 
motions for revolving flat carding engines, the object being to 
provide mechanism for more efficiently stripping the short fibres 
from the flats than has hitherto been the case. The invention 
consists essentially in means for giving to the stripping comb a 
reciprocating rotary motion about an axis in conjunction with a 
rapid downward movement. Any suitable form of stripping comb 
A may be used, which may or may not be attached to a rod, bar, 
or shafta. The comb is supported at its ends in brackets or bear- 
ings B attached to levers C in such a manner that it may freely 
rotate or oscillate about the axis referred to. The levers C—one 
of which is arranged at each side of the carding engine—are 
attached by their inner ends to a shaft D which passes over the 
top side of the carding engine in the ordinary way. This shaft 
has given to it an oscillating movement by means of an arm E 
which projects from it, the lower end of such lever carrying a 





bowl e which rests upon a cam F that is rotated by some rotating 
part of the carding engine. Oscillating movement given to the 
shaft D will be conveyed through the arms C to the stripping 
comb A. In order to give to the latter an oscillation which shall 
be quicker when such comb is descending to strip the short fibres 
from the flats than when it is ascending, the cam F is formed at 
Jf with a flatter or shorter surface than at the part f!, which 
corresponds to the upward stroke of the comb. This enables the 
comb to act on the flat G more rapidly than if the cam were one 
giving a regular movement, and in consequence its action isa 
more effective one. In conjunction with the oscillating move- 
ment of the comb, it receives during such movement a recipro- 
cating rotary motion or second oscillation about its axis or about 
the axis of the shaft, rod, or bar @ on which it is mounted. Such 
second or additional movement may be obtained by fixing on one 
or both, preferably one, side of the carding engine in a suitable 


comb or its supporting medium is fixed an arm, finger, lever, or 
the like J, carrying a stud or _ j that enters into the hole h. As 
the comb A is given the oscillation by the cam F, the arrange- 
ment just described causes the comb to also move about its axis, 
as already mentioned. In so doing it strips the short fibres from 
the flats G as they are slowly traversed round their supporting 
bowl g. (Accepted August 11, 1897.) 


VEHICLES. 


18,802. J. S. Campbell, Paris. Brake Apparatus 
for Bicycles, &c. [2 Figs.) August 25, 1896.—In this brake 
apparatus the brake proper is by partial rotation of one or both 
of the handles of the handle bar operated through flexible shaft- 
ing located within the said handle bar. The flexible shafting or 
connecting means comprises two wire spirals or coils 1, 1, having 
their inner ends 1a connected to a cam, crank, or equivalent brake 
operating device located within the handle bar 2 at the central 
portion thereof and carried by a suitable bearing. The brake 
operating device comprises a rod 3 that is mounted to partly 
rotate in a bearing 4, and to which is fixed one end of a crank or 
lever arm 5, the other end of which is suitably connected to the 
brake. The outer end 1b of each flexible shaft is connected 
through a centrally arranged length of tube 8, to the correspond- 
ing handle 9, which is mounted to turn on the adjacent end of 
the handle bar 2, and is connected thereto in such a way that it 
can be partly rotated for putting on or taking off the brake. The 
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handle 9, or each such handle, is secured between a collar 10 fast 
on the handle bar 2 and a flange 11 on a bush lla screwed into 
the outer end of the handle bar, the arrangement being such that 
the handle is free to partly rotate but not to move endways. To 
the outer end of the handle is fixed a screw cap or union 12, pro- 
vided at its centre with a tubular bearing 12a for the tube 8, 
which is connected to the handle by a pin 13. This pin extends 
through an arc-shaped slot 14 formed in the handle bar to permit 
of partial rotation of the handle. The said handle is provided 
with a sleeve 9a that is held in place between a flange 9) on the 
handle 9 and the screw cap or union 12, and has its outer surface 
ribbed to afford a good gripping surface. The brake may be a 
brake shoe 15, connected to the crank or lever arm 5 by a rod 15 
located within the steering tube 16 to the upper end of which the 
handle bar 2 is fitted. The whole of the brake-actuating mecha- 
nism, excepting the handles 9, 9a, can thus be enclosed. (Accepted 
August 25, 1897.) 


MISCELLANEOUS. 


19,094, J. Stevenson, Belfast. Pneumatic Inking 
Roliers for Lithographic and Letterpress Printing 
hines. (3 Figs.) August 29, 1896.—This invention consists 
in the substitution of a pneumatic cushion for the flannel or other 
stuffing used at present. In carrying out this invention a stock d 
is made with reduced ends d! and externally flanged discs d’. 
Stretched tightly over the flanged ends d3 is a rubber sleeve or 
tube 6 which is secured tightly at each end against the inner faces 
of the flanges by means of discs f. As shown at Fig. 1 these discs 
have thickened rims f1, which are slightly bevelled so as to squeeze 
the ends of the rubber tube b tightly against the inner faces of the 
flanges of the inner faces d3, which latter are also slightly bevelled 
orangled. The discs f, which are movable upon the ends d!, can 
be held tightly in place by means of jam nuts g working on the 
screw thread & cut on the ends dl. By screwing up the nuts g the 
the discs fmay be made to bite the ends of the rubber sleeve b very 








Fig.7 
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tightly. The space around the stock d inclosed by the rubber 
sleeve b can be inflated with air or gas through a non-return valve 
é of any suitable description. The valve is shown as screwed into 
one of the disc ends d2 of the stock d. In order to gain access to 
the valve an opening A is made in the right-hand disc f. Over the 
rubber sleeve b a prepared leather or skin covering is fitted and is 
or may be laced up at the ends in the usual manner. The leather 
or skin covering may be similar to that commonly used for a, 
graphic rollers. When air or gas is pumped into the hollow ro | 
through the non-return valve ¢ the rubber sleeve d is inflated an 
is thus made to give a perfect support to the skin or leather cover- 
ing a at every part. The pneumatic roller whilst possessing 1n- 
creased elasticity is not so liable to crease or to form into ridges "| 
the present stuffed rollers. The invention is applicable to a 
classes of inking rollers, whether used for machine or hand work. 
(Accepted September 1, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in we 
United States of America from 1847 to the present time, = 
reports of trials of patent law cases in the United States, may . 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 








spring catch-rod F of the lever L. The pawl D, while it occupies 
this position, prevents the piece E and the rod F from being 





position a bracket H formed with a hole or slot h, and on the 


street, Strand. 
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MICROSCOPIC OBSERVATIONS ON been in wear for a total period of about 25 years on}in contact with the chair, the loss from abrasion 

DETERIORATION IN STEEL RAILS. one of the chief railways in England ; 16 years on amounted to about g in. The total loss in size 

the main line and nine years on a siding. The rail | vertically, therefore, amounted to about } in. 

By THomas ANDREWS, F.R.S., M. Inst. C.E., | had been situated on a straight length of the main | General Examination.—The rail was very much 
F.C.S., Consulting Engineer and Metallurgical | line, on an incline of 1 in 67 rising, and it was laid | corroded in every part, from the bottom right up 
Chemist, Metallurgical Testing Laboratory, Wort- | on cinder ballast. | to the rail face, thougli ‘the corrosion was the worst 
ley, near Sheffield. | ‘The original section was 801b. per yard, as shown | on each side of the web and in the rail bottom, but 

; (Continued from page 299.) |on Fig. 44, and its present section is as given in| it was more noticeable on the web. Many of the 
Observations on the Micro-Crystalline Structuvre, | Fig. 40, which gives a weight of 69} lb. per yard, | corrosion cavities or indentations were very large, 














Fig.45. 














ORIGINAL SECTION OF RAIL PRESENT SECTION AFTER 
80 LBS. PER YARD. @ 25 YEARS WEAR. 
(4160.4) 694 LBS. PER YARD, 





Fic. 46. Side view, old Bessemer steel rail. Time life 25 years. Main line traffic. Rail unbroken. Original section 80 1b. Showing corresive 
effects of cinder ballast and atmospheric corrosion. Loss in weight in pounds per yard per annum 0.42. 





Fir, 47. Rail face, old Bessemer steel rai]. Time life 25 years. Main line traffic. Rail unbroken, Original section 80 lb. 

. Loss in we'ght in pounds rer yard per annum 0.42, Fig, 49. Normal micro-crystalline structure. Bessemer steel 

; rail (80 lb.). Longitudinal section from rail face. Time life 

25 years. Maio line traffic. Rail unbroken. Asseen under 

a magnification of 300 diameters. Actual magnification 

shown by diagram 175 diameters. Actual diameter of field 
0.015 in. 





and some of them were of considerable depth. An 
examination of a number of typical corrosion cavi- 
ties was made, and the results are given in 
Table XV. An illustration of the corroded con- 
dition of this rail is given in Fig. 46. 


TABLE X V.—Effect of Corrosive Action on the Rail. 
Dimensions in Inches. 








Length of Corrosion Cavity. Depth of Corrosion Cavity. 
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1, 48. Rail face, old Bessemer steel rail. Time life 25 years. Main line traffic. Rail unbroken. Original section 80 Ib. 03 te 
Loss in weight in pounds per yard per annum 0.42. : 
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ge al and Physical. Properties of .a Bessemer|so that approximately the loss by wear and corro- | OF i * 
ay - Rail, unbroken after 25. Years. Main Line) sion would-amount to 0.42 lb. per yard per annum. | 1 és 
ne al . ° : > § - 
Service. Index 'F.—The author made a. careful| The rail where ‘it had rested in the chair had worn 0 ie 


examination of an old Bessemer steel rail, which had | about }in. ; and on the rail web, where it had been! A careful low-power microscopic examination 
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was made of the rail face, and it was found to be in 
excellent order, there were no cracks or lamina- 
tions, either longitudinal or transverse, found on 
the wearing face ; neither were there observable 
any indications of the ovoid blow-holes or indenta- 
tions, enlarged by wear and corrosive action, fre- 
quently noticeable on the face of the rails. There 
were indications of innumerable fine pitting or 
corrosion marks, but these were so small and evenly 
dispersed as not to any extent to be deleterious or 
dangerous. The whole wearing face of the rail was, 
in fact, in excellent condition. The actual appear- 
ance of the wearing face of the rail is given in 
Figs. 47 and 48. 








Fia. 50. 
flaws. Bessemer steel rail (801b.). Longitudinal section 
from rail face. Time life 25 years. Main line traffic. Rail 
unbroken. As seen undera magnification of 300 diameters. 
Actual magnification shown by diagram 175 diameters. 
Actual diameter of field 0.015 in. 


Micro-crystalline structure showing internal micro- 


Chemical Analysis of the Rail.—Chemical analyses 
of the rail were made from two different places, 
one from the inner wearing side of the rail head, 
the other from the outer side of the rail head, with 
the following results : 


TABLE X VI.—Analyses of Bessemer Steel Rail. 
Percentage Results. 


| Analysis of 


Analysis of 


a {nner Wearing) Outer Side — of 
| Sideof the | of Rail | 4 1 = 

| Rail Head. | Head. | ee 
Combined carbon 0.470 0.450 0.465 
Silicon me ial 0.625 0.584 | 0.604 
Manganese # - 0.432 0.461 | 0.446 
Sulphur 0.080 0 080 | 0.080 
Phosphorus , 0.081 0.076 0.078 
Iron by difference 98.312 98.349 98.327 
100.000 100.000 100.000 


| 


The above results show the rail to be a high car- 
bon one, and that slight segregation of the com- 
bined carbon had taken place respectively in the 
inner and outer side of the rail head. The per- 
centage of silicon is most excessive and abnormal, 
and such as is rarely met with in a steel rail. 

Segregation of the silicon to some extent had 
also occurred in the outer side of the rail head. 

The percentage of manganese was low, but this 
constituted an advantage when regarded in connec- 
tion with the high percentage of combined carbon. 

The sulphur was high, and the percentage of 
phosphorus was also in excess. 

Physical Examination of the Rail.—The physical 
test was made from a portion machined from the 
rail head, with the results given in Table X VII. 


TaBLeE X VII.—Physical Tests of Rail. 














ge pe |ge ge 
Original & FA ss sé S s e 
Dimensions. - ” a 5 = z " 
g.. o |g, | 32 Ss 
ese Sucdic §'8.a! & Be 
- o— he 
| See 382 (3.8 gs2|& <8 
Size. Area. BO™ Gee | SSH so) 6B 3- 
in. in. tons |percent tons | p. p.c. 
798 -500 2 26.52 | 57.2 6.5 21.5 31,6* 
* Finely granular with a trace fibrous. 
These results show that the rail was a high 





carbon one. 


The tonnage strength was very high ; the elonga- 
tion was good, and the reduction of area was satis- 
factory. 

It is singular that the great excess of silicon has 
not apparently in this instance affected to any great 
extent the physical properties of the rail. 

High Power Microscopical Examination at a 
Magnification of 300 Diameters.—A longitudinal 
micro-section } in. in diameter was cut from the 
rail face and carefully prepared, polished, and 
etched, and afterwards examined at a magnification 
of 300 diameters. 

The micro-crystalline structure was found to be 
somewhat peculiar, though generally it was that of 
a tolerably high carbon rail. The structure also 
bore distinct evidence of the erratic influence 
exerted by an excess of silicon. The grey carbide 
of iron areas were often abruptly angular, having 
acicular branches and terminals, the carbide of iron 
areas being mostly of a peculiar fantastic shape, 
typical of the microscopic structure of steel con- 
taining an excess of silicon. 

An approximate estimate from a series of micro- 
meter measurements gave the number of grey 
carbide of iron areas present as 43,809,420,249 
(forty-three billions, eight hundred and nine mil- 
lions, four hundred and twenty thousand, two 
hundred and forty-nine) per cubic inch of the steel. 
Approximate area of the mass of the steel as seen 
in section as carbide of iron, 52 per cent. Approxi- 
mate area of the mass of the steel as seen in section, 
consisting of ferrite, 48 per cent. 

There were also a considerable number of internal 
micro-flaws present, mostly of a large size and type, 
some of them having a long and exceedingly narrow 
and attenuated form, such as is usually character- 
istic of silicide of iron flaws, as distinct from the 
elongated dove-coloured ovoid type of micro-flaws 
attributable to the micro-segregation of the sul- 
phide of iron and sulphide of manganese. In one 
part of the section there was scarcely any metallic 
cohesion for a distance of 0.05 in. ; the facets of the 
crystals being separated by a series of fine 
attenuated silicide of iron flaws not more than 
about 0.0002 in. thick, the length varying up to 
0.05 in. 

Micrometer measurements were made of a number 
of the typical internal micro-flaws, which generally 
were of a large size and type. The results are 
given in Table XVIII. 


Taste X VIII.—Sizes of some Typical Internal Micro- 
Flaws in Bessemer Steel Rail after 25 Years’ Wear. 


Dimensions in Parts of an Inch 
Longitudinal Dimensions. Transverse Dimensions. 
-0064 .0008 


0024 -0004 
.0040 -0006 
-0022 -0004 
-0026 -0006 
-0034 -0003 
-0016 -0004 
-0020 -0001 
-0032 -0004 
0022 0001 
-0022 0004 
-0032 -0006 
-0040 -0004 
-0026 -0002 
-0012 -0002 
-0028 0006 
0032 -0002 
-0024 -0002 
-0052 -0002 
-0040 -0002 
-0042 -0004 
-0040 -0006 


The above do not represent the whole of the 
internal micro-flaws present, but are only some 
typical ones given as an illustration. 

Careful micrographs were made of the ultimate 
microscopic structure of the rail, with the results 
shown by Figs. 49 and 50. 

Fig. 49, page 455, shows the normal ultimate 
micro-crystalline structure of the rail. 

Fig. 50 shows some of the typical silicide of iron 
flaws, referred to above, due to the presence of such 
an abnormal excess of silicon as existed in this 
rail ; and an examination of this micrograph indi- 
cates the way in which metallic cohesion between the 
facets of the ultimate crystalline particles of the 
steel has been interfered with by the presence of 
excess of silicon. 

General Remarks.—A consideration of the results 
of the general examination, chemical analysis, 
physical tests, and high-power microscopical exami- 
nation, shows that this was a high carbon rail of a 
very abnormal type and character. 

The great excess of silicon is most unusual, and 
the percentages of sulphur and phosphorus were 
also high, yet notwithstanding, the rail had satisfac- 








torily endured the heavy wear and tear of a long 
life. 

The effects of the high percentage of combined 
carbon had been to aconsiderable extent apparently 
counterbalanced by the low percentage of man- 
ganese ; it is highly probable, however, that if the 
manganese had also been high, the rail would haye 
had a different, and not so satisfactory, a history. 

The chief point to consider-in connection with 
this rail is the effect of such a great excess of silicon 
as existed in the steel. 

An explanation appears to be that this element 
was fairly evenly dispensed throughout the steel, 
though there were observed micro-segregations of a 
somewhat extensive character, some of which are 
shown in Fig. 50. 

The practical results obtained in actual wear with 
the rail were satisfactory, but the corrosion was 
very excessive, and of a deeply indented character, 
such as is not often met with. 

The rail must be regarded as an abnormal one, 
and it would not be wise, notwithstanding its long 
life, to regard it as a desirable type for imitation. 


(To be continued.) 








THE BRITISH ASSOCIATION, 

In his Address to the Mechanical Science Section 
of the British Association, Mr. Deacon touched 
several matters of paramount importance in the 
training of aspirants to the engineering profession, 
These aspirants have plenty of potential and even 
actual energy, and usually no mean amount of am- 
bition and golden hope. It is easy by misdirection 
in student years to waste much of the one, and 
thereby imperil, if not disappoint, the other. It 
is true that no one rigid programme can be laid 
down for engineering students generally ; there 
must be differences depending upon such variables 
as mental ability, manual dexterity, local advan- 
tages, and the accepted opinions or prejudices of 
the times. But it is now pretty widely conceded 
by professorial and professional leaders that the 
main thing for the intending engineer is to acquire 
a sound knowledge of the scientific principles that 
underlie every branch of his profession. This will 
unquestionably prove of greater advantage ulti- 
mately than superficial and undigested knowledge, 
even though coupled with some little technical skill 
acquired in necessarily incompletely-equipped shops. 

It is, of course, presupposed that the young 
student is qualified, by a broad and liberal educa- 
tion, to take up his special line of subjects ; for 
the engineer must have a well-balanced mind, and 
must, in all circumstances, prove himself a man of 
culture and refinement. Colleges and universities 
are only safeguarding the honour of the profession 
when they require a good standard of all-round 
scholarship for admission to their courses. 

We are in entire sympathy with Mr. Deacon 
when he says that ‘‘the school education of an 
engineer should be as thorough and liberal as for 
any other profession.” We do not, however, take 
this to mean that engineering students should be 
classical men; far from it, we contend that the 
advantages of discipline and culture, claimed so 
emphatically for the classics, can also be derived 
from the study of modern languages. French and 
German are excellent substitutes for Latin and 
Greek. They are rich enough in inflections, or 
intricacies, or nice distinctions, to afford ample 
mental drill; whilst their literatures will easily 
yield all the culture that may be desired even by 
the most exacting and fastidious of critics. 

These same languages, moreover, are almost as 
necessary nowadays to an engineer as they are to 
the scientist. He should be able to read them 
easily, if not to speak them fluently ; and how can 
this proficiency be attained unless the work is began 
early and carried on sedulously ? 

Nor must his own language be neglected ; he 
may ignore systems of analysis and figures of rhe- 
toric, but he is expected to speak correctly and 
write with precision and some degree of elegance. 
So important an element of professional propriety 
is this considered to be, that in many of the best 
engineering schools lectures on English (both 
language and literature) are continued throughout 
the course. 

Coming to the immediate training of the youth 
who aspires “‘ to control the great forces of nature, 
Mr. Deacon demands that it, too, be broad and 
general ; less manual, if necessary, but more intel- 
lectual ; shorten the time in the workshops and in- 
crease the hours to be spent over the drawing- 
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board, around the lecture-table, in the laboratory, 
and at private study. Fundamental principles 
must be clearly apprehended and firmly grasped. 
It is the science of the profession more than the art 
that must be presented and assimilated ; the mere 
technique is of secondary importance. ‘‘ Of no 
class of men,” says Mr. Deacon, ‘‘can it be said 
with greater truth than of engineers that their 
standard should be sound knowledge of the prin- 
ciples of many things and of the practice of a few.” 
And further: ‘“‘It is better that the student’s 
limited college course should cover all that is pos- 
sible of the principles of those sciences which may 
prove useful or necessary to him in after-life, 
rather than that any of these should be omitted for 
the sake of anticipating the practical application of 
certain others.” 

This is excellent advice ; were it more generally 
followed, there would be fewer regrets in after-life, 
and fewer failures to record. 

It is well that attention is called in this address 
to the intimate relation that exists between theory 
and practice. Some people are too apt to think 
that the science of the professor is distinct from 
that of the engineer, and that the fine theorems 
that are worked out in the class-room have but 
little value in actual practice. } 

The terms ‘‘applied science” and ‘applied 
mathematics ” are, in some measure, accountable 
for this popular fallacy. They are—it must be 
confessed—infelicitous abbreviations for the phrases 
“applications of science,” ‘‘ applications of mathe- 

atics.” 

‘ It is true that in some instances book formule 
have to be modified to meet the concrete cases of 
every-day life ; but that is due to the approximate 
character of many physical laws, and to our imper- 
fect knowledge of the properties of the materials 
with which we have to deal. If our knowledge were 
complete, then theory and practice would be abso- 
lutely the same. ’ ; 

In this respect the student of electrical engineer- 
ing is better off than his brother in the civil depart- 
ment, for the science expounded in his lecture- 
room is exactly that which he finds in the factory. 
The formule deduced from theoretical considera- 
tions by the professor are none other than those 
used by designers of machines and by electricians 
in the multifarious operations of their profession. 

The remarkable precision which characterises 
electrical engineering has recently been treated very 
fully by Professor Francis B. Crocker, of Columbia 
University, in his inaugural address to the American 
Institute of Electrical Engineers. This address will 
repay careful perusal, ; 

Were there no other reason than this closeness 
itself between electrical theory and practice, it 
would be advisable for every engineering student 
to acquire a good working knowledge of the sub- 
ject. But the applications of electricity to various 
branches of industry, as well as to the wants and 
comforts of life, are so many and so intimate that 
it has come to pass that every engineer is expected 
by the community at large to be a fairly accom- 
plished electrician. ; 

A subject of such importance and such wide- 
reaching possibilities should receive due attention 
from engineering students, chiefly with a view to 
general information and all-round development. 
Instances, besides, are not wanting of men who 
qualified themselves in one branch of engineering, 
and who exchanged it for another later on in life at 
the bid of tempting opportunities. Success in their 
new career would have been impossible, for these 
men, had they had only streaks of specialised learn- 
ing instead of broad seams of foundation knowledge. 

This leads us to say that the best experience 
condemns early and all injudicious specialisation. 

‘Not one in a hundred of us,” says Mr. Deacon, 
‘can hope to emulate the careers of exceptional 
men in our profession ; but it is sometimes useful 
to observe those careers, and whenever we do so 
we find the very reverse of specialisation.” To 
this he adds: ‘“‘The minds of such men are im- 
pregnated with the fundamental principles which 
we may call the common law of our art ; it has 
happened that their practice has been large in cer- 
tain branches, and small, or wanting, in others ; but 
in any it would have been equally successful.” 

This same matter has also been urged, and with 
perhaps more point and emphasis, by one of the 
ablest teachers of engineering in the United States, 
viz., Professor Mansfield Merriman, of Lehigh Uni- 
versity. He lately called attention to the dan- 
gerous limitations that’ usually accompany a spe- 


cialised course. In some institutions he found the 
student of civil engineering learning nothing of 
boilers and machines, whilst, on the other hand, 
the mechanical engineer completely neglected sur- 
veying and bridges. One and the other of such 
students are sure to lack the broad foundation upon 
which alone a successful career can be built. ‘‘ The 
particular course of engineering study,” says Pro- 
fessor Merriman, ‘‘ is not so important a matter as 
students and the public generally suppose. In 
fact, a young man thoroughly grounded in funda- 
mental principles and well trained in applying 
them, has almost an equal chance for success in all 
branches of engineering practice.” 

Young engineers would do well to lay this state- 
ment to heart, and keep it in view during the whole 
period of their professional studies. So, too, a con- 
spicuous place should be assigned in every engi- 
neering college to the words with which Professor 
Merriman concluded his scholarly address : 

‘* Let it be kept in mind that education is more 
important than engineering, for the number of men 
who can follow the active practice of the profession 
will always be limited. Hence let it be the object 
of engineering education to influence the world in 
those elements of character that the true engineer 
possesses ; so that every graduate may enter upon 
the duties of life with a spirit of zeal and inte- 
grity, with a firm reliance upon scientific laws and 
methods, and with a courage to do his work so as 
best to conduce to the highest welfare of his race 
and country.” 








VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 434.) 

BEForE passing to the detailed description of the 
processes of manufacture, some reference may be 
made tothose problems of the distribution and hand- 
ling of work which are so important in efticiency and 
economy of construction. There isa very complete 
system of railways throughout the works, extending 
to fully five miles, all of standard gauge. As shown 
on the plan (Fig. 2, page 432 ante), these are 
carried through nearly all the buildings. For the 
works there are five tank locomotives, and also 
eight locomotive cranes, ranging up to 10 tons 
lifting power (Fig. 20, page 458). Again, 
wherever practicable, the armour-plate re-heating 
furnace floors are on rails, a system known as the 
car-furnace, so that the heavy plates, &., can 
be run instantly to the press or the hardening 
plant. There is an admirable system of over-head 
cranes, the newer ones driven by independent 
electric gear. In all there are 49 overhead cranes, 
varying in lifting power from 50 cwt. to 150 tons ; a 
large number are electrically worked. Besides 
these, there are 59 jib cranes with lifting powers 
of from 20 cwt. to 25 tons. 

Several of them are operated by the hydraulic 
power due to the head of water from the reser- 
voir already referred to. The pressure is 100 lb., 
and the pillar of the crane forms the cylinder, 
usually 12in. in diameter. It is fitted at the 
bottom into the boss of a cruciform casting 
bolted to the foundations. The feed is through a 
pipe fitted to a connection cast on to the bottom of 
the cylinder. The piston-rod bears upon, but is 
not secured to, the socket of the crosshead, so that 
the swinging of the jib does not rotate the piston. 
On the crosshead there is a grooved pulley, for 
the chain of the crane. The design is simple, and 
the working effective. The water for these hy- 
draulic cranes, as we have said, is stored in a re- 
servoir on the hill 240 ft. above the works. The 
water is pumped from the River Don by two hori- 
zontal pumping engines having 20-in. steam cylin- 
ders, 9-in. water cylinder, and working with a stroke 
of 48 in. The suction is through a 12-in. pipe 
1200 ft. long, and the delivery, about 4 mile long, 
througha 10-in. pipe. Thereservoir, it may be added, 
has capacity for three days’ supply ; moreover, the 
head—240 ft.—is sufficient for feeding all the 
boilers in the works without the interposition of 
pumps, and as there are nearly 50 boilers—all of 
the Lancashire type—distributed at five chief 
centres, the saving in this respect is considerable. 
It will be recognised from this distribution of 
boiler stations that the steam lead has been mini- 
mised, and in several cases two or three boiler 
stations are connected, so that there is no possibility 
of a stoppage of steam supply at any point. Gene- 
rally boilers are close to all the large mill engines. 
The hydraulic pumping engines, too, are contiguous 





to the press where the water power is required. 





The electric central station forms an important 
department in view of the extensive use of electric 
power, not only for lighting but for driving ma- 
chinery. The power-house is situated in the centre 
of the works, the building, of red brick, being 
50 ft. by 25 ft. by 26 ft. high inside. The roof is of 
concrete and expanded metal, supported by steel 
I-beams, and is flat on the top, being strong enough 
to carry acondenser. The building is traversed by a 
5-ton travelling crane. The floor is covered with 
tesselated tiles, and there is a dado around the 
walls, giving the interior a bright and pleasant 
appearance. The generating plant consists of four 
shunt dynamos, coupled direct to four compound 
engines, having cylinders 12 in. and 20 in. in 
diameter by 10 in. stroke. Running at 380 revo- 
lutions per minute, the engines develop 250 indi- 
cated horse-power, the output of each dynamo 
being 735 amperes at 215 volts. The total capa- 
city of the power-house is therefore 1000 indi- 
cated horse-power and 2940 amperes. The switch- 
board is admirably arranged ; it measures 16 ft. by 
8 ft., and is fitted with automatic main cut-outs inter- 
locked with shunt-breaking switches. A pair of 
heavy copper omnibus bars run the entire length, 
and 12 circuits lead from them through ammeters 
and double-pole switches. Each circuit has been 
designed to carry about 100 horse-power. The 
output of the station is measured by four Ferranti 
meters in the dynamo circuits. 

In the boiler-house adjoining there are two 
return-tube boilers of the marine type, 10 ft. 6 in. 
by 10 ft. 6 in., fitted with a system of induced 
draught. Lach boiler is capable of supplying steam 
for 600 indicated horse - power at a pressure of 
160 lb. per square inch. The boilers are each 
fitted with two furnaces 2 ft. 10} in. in diameter 
and tubes 3} in. outside diameter. Draught is 
maintained by two 7-ft. fans driven by single- 
acting engines, so arranged that either fan can work 
either or both boilers. A tube with a glass cover 
has been fitted from the side of the boiler into the 
combustion chamber (through the water space), so 
that any visitor may see the actual process of com- 
bustion, while other peep-holes with glass covers 
are fitted in the smokebox doors through which 
the hot gases in the tubes can be watched. 

About 14 miles of non-hygroscopic lead-covered 
and iron-sheathed cables has been Taid throughout 
the works. They are placed about 2 ft. below the 
surface, which obviates the necessity for further 
protection beyond the armour. 

The wires used are mostly of 300 megohms insu- 
lation resistance, and these are run on porcelain 
cleats or insulating bobbins. A distributing board 
is placed in each shop, and subdivides the main cir- 
cuit into smaller ones for each row of motors. 
Wires running to motors on machines where water 
is used, or where there is a risk of mechanical 
injury, are placed in gas pipes. 

And here a word may be said as to the motors 
generally. For machine tovls taking 5 horse-power 
and upwards to drive them, separate motors are used, 
and in some cases single motors are fitted down to 
1} horse-power for driving small rifling machines, 
grindstones, &c. A number of sinall motors of 1 
horse-power are also used for quickly traversing the 
boring bars or saddles of large machines. The 
majority of the motors are of the vertical type ; 
some series motors are used on electric cranes. 
About one hundred motors are installed or are 
being erected, the total brake horse-power being 
802. Ina number of cases variable speed motors 
are put to drive lathes and similar tools, where it 
is usual to have step cones and straps ; the varia- 
tion in speed amounts to 100 per cent., and pro- 
vides for any intermediate speed between the 
two extremes. This large range of speed renders 
speed cones unnecessary. In cases where the 
motor can be conveniently arranged to drive through 
gearing direct, the use of belts is avoided. All 
new tools are ordered with a view to the most 
efficient driving, and are usually delivered with gear- 
ing allready to receive the motor. Amongst other 
special purposes to which motors are adapted may 
be mentioned the two electrically driven armour- 
plate grinding machines. Each grinding head carries 
a number of stone segments, and is driven direct 
by a 20 horse-power motor at 400 revolutions per 
minute. A 10 horse-power motor is geared direct 
to the crab of a chain haulage system which draws 
the armour-plate cars in and out of the furnaces. 
Where a number of small machines are in use, such 





asa row of milling or ce machines, a motor is 
coupled to the end of the line shaft running at 
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300 revolutions or other convenient speed. Motors 
of 1 horse-power run at 1000, 5 horse-power 
at 600, and 10 horse-power at 600 revolutions, and 
the whole plant has been arranged with a view to 
perfect interchangeability so far as is possible with 
so many different styles of driving. 

We give a list below of the electric cranes at work 
in August, 1897 : 


60-ton crane, single motor 


30 B.H.P. 


e ” ” 20 ” 
30 99 99 20 > 
20 ” ” 15 % 
20 nS = 15 nit 
40-ton crane, three motors 45, 15, & 8 H.P. 
60* ie 22,15,&8 ,, 
60* zs # 22° 15,&8 |, 
30 single motor 20 H.P. 
100* three motors 45, 15, & 8 B.H.P. 


Total lifting capacity = 410 tons. 346 B.H.P. 
The three marked * are approaching completion. 

Taking the 30-ton as a typical crane, it may be 
said that the various speeds of lifting are 2 ft. 6in., 
5 ft., 7 ft. 6 in., and 15 ft. per minute. 

Electric pyrometers are extensively used in the 
various processes of treating steel and armour- 
plates, while the continuous current system of 
welding is used, a separate 110-volt dynamo sup- 
plying the current. In addition to the large power 
plant there are two 35 horse-power sets running at 
540 revolutions for arc lighting, two lamps being 
arranged in series on 110-volt circuits. 


THE MANUFACTURE OF STEEL. 

‘*Vickers steel” is a term used in all specifications 
for work where the niost reliable material is desired, 
notably in gun steel; also in British Admiralty, 
War Office, and Mercantile Marine specifications for 
certain parts of marine engines where the fatigue 
is great in view of high piston speeds. For all 
their productions, as well as shafting, Vickers make 
their own steel, importing only the raw material, 
mostly Swedish iron and hematite. Mr. Alleyne 
Reynolds, son of a former managing director, is 
manager of the department. There are 11 open- 
hearth furnaces, situated at the west end of the 
extensive works, and the ingots pass to the south 
or east, through a conveniently arranged series of 
shops, to be forged or hammered or machined to the 
tinished size or form. The quality of the steel is 
in some measure dependent upon the design of 
furnace in which it is made, as well as upon its own 
chemical composition. ‘The Vickers furnace differs 
from most others, as the gas and air chambers are 
entirely separate from each other, with an air space 
between the walls open to the atmosphere, so that 
there can be no possible leakage from one chamber 
to the other. This leakage or premature mixture 
in the ordinary furnace causes much destruction 
to the interior structure after some use. The ports 
from the air and gas chambers, too, are en- 
tirely distinct until they enter the furnace at the 
hearth, so that here also there is no possibility 


of premature combustion. Moreover, with this 
arrangement lighter bracing is possible. Again, 


an important feature is that the plate on which the 
hearth is built is very thick, and rolled in one piece. 
To the ordinary steelmaker this would be an ex- 
pensive luxury, but with the armour-plate maker 
it is an easy matter. These hearth plates are 
12 ft. wide, 3 in. thick, and 19 ft. long, and their 
great strength permits the absence of the multipli- 
city of pillars and the other supports indispens- 
able with a built-up hearth ; so that in the im- 
probable event of the roof falling, the metal when 
cold can be more easily removed. The construc- 
tion of the roof of the furnaces is novel; it is 
nearly straight, instead of being set down in 
the middle, which was formerly considered the 
only possible way of making a satisfactory job. 
This construction of furnaces has been in use for 
some time, and has given admirable results. 

Three of the furnaces are of 25-ton capacity, 
being 43 ft. long, 15 ft. 6 in. wide, 26 ft. 6 in. 
above the ground level, aad 6 ft. 6 in. below the 
surface. Eight others are of 15-ton capacity ; 
these are 25 ft. 5 in. long, 12 ft. 4 in. wide, 23 ft. 
above ground level, and 7 ft. 6 in. below the sur- 
face. As the furnaces are teemed every 12 hours, 


| rectangular in section, and thus require less ground 
| area than circular producers. They are sunk below 
| the ground level, the tops being flush with the sur- 
\face. The main flue is between the two ranges of 


producers, and is 5 ft. wide and 8 ft. high. ach | 


producer is fitted with a hopper for charging with 
coal, and each fire is blown by single steam jet 
| blowers working at about 60 lb. pressure on the 
| square inch. The steam blows air first into wrought- 


and dry bottoms. This type, too, involves less 
arduous work on the part of the men, as they are 
never exposed to the red-hot ash and slag which 
comes from the ordinary dry-bottom producer, 
Each producer is connected to the main flue by a 
large opening, which can be closed by a double 
damper when required to be shut off for repairs ; 
but the company believe in using a good quality of 
coal, as it insures better results in the furnace, 


| 
| 








| 
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10-Ton Locomotive CRANE. 








steel boxes, which serve the further purpose of sup- 








it will be recognised that under ordinary conditions 
the production may reach the very large total of | 
2800 tons per week. 

There are 
gas to these furnaces, one of which is illustrated by 
Figs. 22 to 27, on page 459. They are 4 ft. by| 
7 ft. 4 in., and 10 ft. 6 in. from the crown of the 
arch to the bottom of the water bosh. They are 





porting the front wall of the producer. The air is 
ejected from eight openings at the lower part of the 
box. This arrangement overcomes the possibility 


36 producers for supplying regenerative | of coal or slag blocking nozzles where they are 


separate. 

The system of construction has been found 
in practice to be nearly 50 per cent. more 
economical than the old form with sloping sides 








STEEL SMELTING House. 


less liability of the producer getting out of repair, 
and higher economy. The admission of gas from 
the flue into the steel-melting furnace is regulated 
by large stop valves of the ordinary type. 

The platform from which the men charge the 
melting furnace with the raw material, pig iron 
of various qualities, spiegeleisen, and in some cases 
nickel, chrome and other metals as alloys, is 15 ft. 
above the level of the works, At one end of it is an 
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from these ladles vary in form according to the 
size and the ultimate use to which the ingot 
is to be put. For armour-plates they are rec- 
tangular, formed of four plates secured together by 
bracing-rods on all four sides. For crankshafts the 
octagonal form is preferable, and here eight seg- 
ments are used with bevel edges, each having a small 
groove for wedges which are driven in such a way as 
to keep the segments firmly against each other at the 
inside edges. Around the outside is a strong steel 
hoop, between which and each segment there are 
wedges to keep all eight in position. For crank- 
axles and railway work solid square moulds are 
provided. The smaller moulds for axles and tyres 
are mounted on bogies brought under the furnace 
teeming floor. The moulds are prepared in the 
foundry, and lifted on to the bogies in groups, so 
arranged that one runner suffices for six or eight, 
according to size. In no case described are the ingot 
moulds lined ; ganister was found to be unsuitable. 

These moulds are placed in casting pits, of 
which there are three, 28 ft. long by 24 ft. wide, 
so that four of the largest moulds may be placed 
in each. They are 31 ft. below the melting-house 
floor, and the ladle is teemed over them. It is not 
necessary to explain to the reader acquainted with 
such works that there are ‘‘runners” over these, 
representing, so to speak, the neck toa bottle, to 
insure that the metal in the ingot proper is pure, 
the metal of the runner, as well as all sides of the 
ingot, being subsequently cut away to insure re- 
liability. Thus, for a length of propeller shaft for 
an Atlantic liner, the original weight may be 50 
tons, and the finished product only 24 tons. A 
crankshaft of a cruiser’s engines may in the ingot 
state weigh 34 tons, and in its complete state 8} 
tons. The runner and cuttings or scrap, of course, 
are used again, but this reduction in weight involves 
much work, to which we shall refer later. The ingot 
is allowed to remain in the casting pits undis- 
turbed for 24 hours, and may then be removed to 
prepare the way for another ‘‘teeming.” An 
ingot 45 in. thick will take two or three days to cool 
sufliciently to be worked. Some of smaller size are 
taken out in about 9 hours, and are forged and 
rolled into armour-plates within 24 hours. 

The lifting of these ingots, sometimes weighing 
60 tons and more, would appear a formidable under- 
taking ; but, with the plant evolved through expe- 
rience, it is, like most other operations, very simple. 
The casting pits are of brick, as is also the building 
surrounding them, and there is a 100-ton and a 30-ton 
overhead electric travelling crane. A notable fea- 
ture in the lifting gear is a special grip attached to 
the crane hook, which automatically fastens itself 
by means of eccentric wedges on to the ingot runner, 
when lowered upon it. This grip consists of a 
rectangular metal frame, in each corner of which is 
an eccentric wheel or cam with serrated surface. On 
touching the rough surface of the ingot the cam 
partly rotates until it acts as a wedge between the 
ingot and the frame, thus automatically tightening 
the grip. 

Casual reference has been made to castings other 
than ingots, and deferring for the moment further 
consideration of the armour-plate, shafting, and 
other ingots, a word may be made of the finished 
steel castings, especially as Messrs. Vickers were the 
first to introduce them successfully into this country. 
That is an old story, which need not be elaborated 
here, as reference has been made to it in a 
previous article. It was in 1857, at a time when 
it was considered almost impossible to secure 
metal of suflicient tenacity for castings; but the 
difficulties were overcome, and from the date given 
many castings were made for bells. At the time 
there was a great run on such bells, their weight 
for the same diameter and depth of tone being 
40 per cent. lighter than bronze, while the price 
was less than one-third that of bronze. Bells of 
9 ft. in diameter, weighing about 10,835 Ib., have 
been made. Similarly, propeller blades are cast of 
from 30 cwt. to 5 tons in weight for one blade ; 
and, as already indicated, even hydraulic cylinder 
castings up to 80 tons have been so constructed in 
one piece. The mould for a propeller blade of 
5 tons is made by striking up in loam, the com- 
position used being a special mixture of silicious 
materials, which has only been arrived at after long 
and costly experience ; the mould takes about 10 
days to prepare and dry, cast, and anneal, the cast- 
ing remaining in the mould about 24 hours before 
being removed. The drying stoves are 15 ft. by 30ft. 
by 8 ft., so that large moulds may be used. At the 
Sheftield works some castings are tempered in oil. 








In the machine shop the flanges of propeller 
blades are turned as usual in a lathe, and the 
holes drilled. 

Crucible steel for tools, &c., is also a prominent 
feature in the production of the works. There are 
four furnaces gas-fired, each taking 16 crucibles, 
which are prepared of a special composition. Each 
crucible takes about 60 lb. of metal, and it need 
hardly be said, all this is carefully picked, and each 
piece is little more than 4 lb. in weight. As a 
rule, there are three rounds per day of 12 hours. 
A separate muffie furnace is utilised for heating the 
pots overnight. The crucible pots are ‘‘teemed”’ 
into ingots varying from 60 lb. to 660 lb. weight. 
Messrs. Vickers themselves use a large proportion 
of the tool steel made at the works, and adequate 
assurance of its quality is in the heavy cut taken 
almost at every one of their machines. 

(To be continued.) 








SCIENTIFIC BALLOONING AND THE 
HIGHER STRATA OF OUR ATMO- 
SPHERE. 

Ir we disregard the claims of Laurenco Gusmao, 

who is reported to have made an ascent before King 

John V. at Lisbon in 1709, but only in a hall of the 

palace, we may date ballooning from Montgolfier’s 

experiment in 1783. Animals sent up in those 
heated air balloons having come down alive, Pildtre 

de Rozier and D’Arlandes intrusted themselves to a 

montgolfiére in the same year. Still in 1783, the 

scientist Charles went up in a hydrogen balloon. In 

1804 Gay-Lussac rose to 23,000 ft., where he found 

a temperature of — 16 deg. Cent. and an extra- 

ordinarily dry atmosphere. Considering this 

vigour displayed in the early days, and the im- 

portance of the work of Tissandier, Glaisher, 

and others, we cannot say that our knowledge 
of our atmosphere has advanced as it  pro- 
mised to do. What was needed was very difficult 
to obtain and realise ; in the first instance, really 
reliable instruments ; and, in the second place, 
systematic scientific methods embodying the co- 
operation of many competent men, and not only 
the heroism of the individual. During the last 
decade ballooning has become a science. The 
chief centres for its development have undoubtedly 
been Berlin and Paris. Berlin owes its first place 
not only to its position in the alphabet ; for it is 
there that methodic continued research, as distin- 
guished from isolated brilliant experiments, has most 
zealously been pursued. Nobody will forget Sweden, 
whence the most momentous balloon enterprise, 
often suggested, but never attempted before, has 
started. May Andrée, Fraenkel, and Strindberg 
have the wonderful good luck which favoured Nansen 
and his companions! Their chances are hardly so 
good, nor, it must be acknowledged, will their 
opportunities be so great for benefiting science. We 
should also draw attention in this place, as we shall 
not have occasion to refer to them afterwards, to the 
aeronautical experiments which a section of the 

Danish Army have for some years been carrying 

on at Copenhagen under the able superintendence 

of Captain Rambusch, who gives an interesting 
account of his work in the journal L’ Aérophile, 

of March and April-May, 1897. 

Until a few years ago our meteorology of the 
higher atmospheric strata was based chiefly upon 
our veteran James Glaisher. He made 28 ascents, 
and, together with Coxwell, he reached, in Sept- 
ember, 1861, the then maximum altitude of 29,000ft. 
(about the height of Mount Everest). This (un- 
corrected) height and the temperature of —16 deg. 
Cent. (much too high, probably), were derived from 
Glashier’s own observations of barometer and ther- 
mometer ; the balloon shot up much higher still, to 
36,000 ft. it is said, but even Glaisher had fainted. 

The ‘‘highest” man—conscious man, in any 
case—is now A. Berson, of Berlin, who alone in 
the ‘‘Phoenix” (2600 cubic metres) rose to 9150 
metres (30,030 ft., corrected) on December 4, 1894. 
By incessantly inhaling oxygen Berson kept so 
wideawake, in spite of the cold of — 47.9 deg. 
Cent., that he could calculate his maximum altitude 
in his head, making no slip in the temperature cor- 
rections. Fainting threatened to overcome him 
as soon as he stopped inhaling. He came down 
near Kiel after a trip of over five hours. Modern 
scientists have not always been so lucky, however. 
Berson himself and Lieutenant Gross had been 
dashed to the ground with the ‘‘ Humboldt” in 
March, 1893, the entangled ropes having opened 








the valve ; Toulet and companions were killed near 
Brussels, their balloon exploding (bursting simply, 
more probably) ; Johannsen and Loyal were im- 
mersed over and over again in the Sound, until 
they finally landed at Malmoe ; and Wolfert and 
his engineer perished near Berlin last June in 
a cigar-shaped balloon which they recklessly 
attempted to navigate with the help of a benzine 
motor. 

Apart from such navigable air ships, and, further, 
from kites and flying machines, we have to dis- 
tinguish three classes of balloons; the ordinary 
balloon, the ballon captif, and the free ‘ un- 
manned” balloon of the Germans (without observer 
on board), the ballon non-monté or ballon sonde of 
the French. The latter (‘‘Cirrus’’) have risen to 
16,000 and even 18,500 metres (nearly 61,000 ft.), 
The ‘‘Cirrus” landed once in Western Russia, 
at another time in Bosnia, travelling over 600 
miles measured ina bee-line from Berlin and keep- 
ing afloat, in the one instance, for 19 hours. Andrée 
hoped that his balloon would be able to carry him 
and his companions for a fortnight. He has splendid 
valves, of course, but duration tests had not been 
made. All the three styles of balloons are valu- 
able, and it is the merit of the Berlin balloonists 
and of their chief moving spirit, Richard Assmann, 
to have put them all to use in order to obtain, by 
means of simultaneous ascents from one spot and 
from different spots, first suggested by Gaston 
Tissandier, something like a sectional profile of our 
atmosphere. As many as five balloons have fre- 
quently been despatched from Berlin at the time. 
Then simultaneous experiments were agreed upon 
with Munich and Strassburg. But it was not till 
last year, and in two cases only (from St. 
Petersburg and Gdéteborg), that arrangements 
made with observers in other countries have 
been carried out. At the Meteorological Confer- 
ence, over which Mascart presided in Paris, Sep- 
tember, 1896, the well-known aeronaut, Gustave 
Hermite, brought up the question of simultaneous 
international ascents, which was not originally on 
the programme, and pushed it with such vigour 
that an international commission was appointed, 
and the first international experiment fixed for 
November 14, 1896. The commission consisted of 
(or was soon joined by) Andrée, Assmann, Berson, 
Besancon, Cailletet, Erk (Munich), De Fonvielle 
(secretary), Hergesell (Strassburg, president), Her- 
mite, Jaubert, Pomortzew (St. Petersburg), A. L. 
Rotch (Boston, Mass.) ; Glaisher and Tissandier 
were elected honorary members. The only ques- 
tion which caused dissension was the choice of in- 
struments, which were to be the same for all bal- 
loons. Before making further reference to this, we 
may see what had been achieved before this time. 

The experiment funds of the Deutsche Verein fiir 
Luftschiffahrt, of Berlin, which works in harmony 
with the Royal Meteorological Institute (President 
von Bezold), and with the Abtheilung fiir Luftschif- 
fahrt, of the German Army, having been exhausted 
by the end of 1894, Dr. Assmann published a réswm¢e 
of the work done in the ‘‘ Zeitschrift fiir Luftschif- 
fahrt,” 1895,. page 83, an excellent journal, un- 
fortunately appearing behind time occasionally. 
Sixty-four ascents had been_made altogether, con- 
ducted by officers of the army balloon department 
or by members of the Meteorological Society, 
with which Assmann and Berson are connected. 
The captive balloon ‘‘ Meteor” had mounted 
24 times to a height of 2600 ft. Berson had 
made 36, Captain Gross 28, Assmann three 
journeys ; the starting points were Schveneberg or 
Tempelhof, near Berlin. Most of the balloons were 
afloat for more than five hours, a good many over 
10 hours ; 17 travelled 250 miles and more. The 
Tables give full particulars concerning 47 ascents 
and the trips of the captive balloon. The pro- 
grammes were varied, rapid or slow rise, drifting 
at various altitudes, &c., and the journeys were 
made in all seasons, weathers, times of the day and 
night, from the centres and boundaries of depres- 
sion areas, &c. The largest balloon mentioned, the 
‘*Majestic,” of 3000 cubic metres capacity, 18 
described as private English property. The capa- 
cities of the others are ‘‘ Phoenix,” 2600; “ Hum- 
boldt,” 2500 ; ‘‘Bussard,” 1350 cubic metres. The 
free balloons are much smaller ; ‘‘ Cirrus,” e.g., has 
a capacity of 250 cubic metres. 

As regards instruments, we have first the often 
mentioned, but rarely described aspiration thermo- 
meter of Assmann.* As early as 1853 Welsh con- 
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*  Zeitschr, fiir Luftschiffahrt,” 1890, page 1. 
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structed thermometers in which the air was being 
renewed by aspiration in order to prevent the heat- 
ing of the bulb by the air which had become warm 
by contact with metallic parts exposed to direct 
rays. Glaisher perfected these instruments, but 
seems to have abandoned them lateron. Assmann 
was not acquainted with these apparatus when he 
designed his own which Bartsch von Sigsfeld 
helped him to improve. Two mercury thermo- 
meters are mounted side by side, the cylindrical 
bulbs of each being surrounded by two concentric 
short tubes made of highly-polished nickeled brass. 
The outer brass tubes widen below in funnel 
fashion. The tubes are held together by an ivory 
collar and by screws. On the two ivory collars rests 
an inverted U-tube, from which a long and wide 
brass central tube projects upwards ; the two ther- 
mometers are carried through the U. The central 
tube carries above a cap inclosing a wheel work 
and two curved vanes, which, together with their 
four ribs, form the exhauster. To sum up, we have 
two thermometer tubes, capped by a small ex- 
hauster, their bulbs inserted in an inverted U from 
which a central tube extends upward between the 
two stems. The air is drawn up the small brass 
tubes and the central tube ; there are other parts 
not easily described without diagrams. A spring 
to be wound up about every 12 minutes supplies 
the motive power. The velocity of the vanes is not 
constant ; the mean velocity of one of the early 
instruments was 19.8 revolutions per second. To 
calculate the air passing round each thermometer 
would be a knotty problem ; on an average, 1 litre 
of air was sucked up per second, and the variations 
have been studied by making the apparatus work 
over a soap film and watching the height to which 
the film was drawn up into the funnel tubes. Ex- 
periments on the influence of radiation have been 
conducted with the help of fatty acids of known 
melting points, placed on the outer shell, and on 
mountains, especially on the Santis in north-east 
Switzerland, 8200 ft. high. There the aspiration 
thermometer never marked more than 3 deg. above 
the air temperature, and jacketing the outer shell 
with warm water or condensing moisture on it so 
as to create differences of 30 deg. Cent. between the 
external and internal temperatures did not affect 
the records by more than 0.1 deg. Cent. The in- 
strument is suspended 8 ft. or more outside the 
car, and read with the help of a_ telescope. 
During tests Sigsfeld kept it at distances of over 
30 ft. from the balloon. The thermometer follows 
the variations in the temperature with remarkable 
quickness ; the drawbacks we shall come to later 
on. Psychrometers are constructed on the same 
plan, with two wet bulbs and one dry one, three 
thermometers altogether. At first the two wet 
bulbs are moistened simultaneously, then only 
one is re-wetted, and the wet bulbs are used alter- 
nately. This is convenient for one reason. The 
wet bulbs are inclined to overcooling, in which case 
the mercury suddenly rises again to zero, after- 
wards slowly to sink to the correct temperature. 

The aspiration principle has also been applied to 
annular Bourdon tubes, but the motive power is 
an awkward point. One cannot expect the observer 
to wind the spring up every 12 or 15 minutes. Little 
electric motors will answer, but their sparks are 
too dangerous, especially on landing. It was hence 
tried to suspend the entire thermograph, which had 
a weight of 15 lb., to act as clock-weight. The 
first experiment of this kind was made when the 
‘* Humboldt” was launched in March, 1893, in the 
presence of the Emperor. The chain, 14 ft. long, 
carried over sheaves in garland fashion, several 
times threatened mischief, and the brilliant audi- 
ence did not relieve the aeronauts of their nervous- 
ness. Yet a good record was obtained, which 
displayed fluctuations (mostly of considerably less 
than 2 deg.) of a certain periodicity. The metallic 
screens, arranged like venetian blinds, had not quite 
done their duty in shutting out radiation ; the warm 
gas discharged by the balloon, the swaying of the 
instrument which occasionally got into the shade of 
the car, and probably a spiral motion of the balloon 
about its vertical axis, may all have affected the 
records. 

On its second ascent, 12 days later, the ‘‘ Hum- 
boldt” carried besides the Richard barograph, pre- 
sently to be described, a mercury barometer and an 
approved Bohne aneroid instrument requiring cor- 
rection previously determined. Four pilot balloons, 
which accompanied the ‘‘ Humboldt,” were soon 
brought down again by the heavy rain which the 
“Humboldt” met in an altitude of 640 metres. 








This cloud bank had a thickness of almost 2000 
metres ; occasionally the air had become very sultry ; 
at 1000 metres the rain was exceedingly heavy ; at 
2670 metres altostratus was passed; ice needles 
began to fall at 3510 metres, becoming very dense at 
3780 metres ; then came cirrostratus, and at 5500 
metres at 2 p.M. and a barometer of 375 millimetres 
again ice needles. The temperature diminution in- 
creased in irregular fashion from 0.3 to 1 deg. Cent. 
per 100 metres, the wind velocity from 5 to 20 metres 
per second, the wind veering more and more to the 
right ; at lower altitudes already the balloon drifted 
with the higher cirrus. The upper surfaces of the 
clouds, it is related, do not fit well into our classifi- 
cation of clouds. It was on this occasion that Gross 
and Berson, then a novice, almost perished with the 
balloon, the valve of which had opened. On October 
12, 1894, Berson was alone in the ‘‘ Falke,” follow- 
ing the ‘‘ Albatross ” which had preceded him by 10 
minutes and which kept at a lower level. The tem- 
perature of + 10 deg. Cent. remained almost con- 
stant up to 350 metres ; then it fell, being 0 deg. 
at 2265 and — 6 at 3650 metres. The balloon de- 
veloped, or had, a rent through which the gas was 
whistling ; but by throwing out ballast Berson 
managed to rise and keep afloat for seven hours ; 
the rent seemed to have closed again. The wind 
velocity on this and several other occasions was low, 
not more than 6 metres per second. On February 
15, 1895, he observed a very characteristic reversal 
of temperature, the —1.1 deg. Cent. of the earth 
surface being again met with at an altitude of 1250 
metres. Over some clouds the temperature rose 
very rapidly, in one instance by 4 deg. (from 
—7.6 deg. to — 3.6 deg.) in 50 metres. Under 
the cumulus of 1600 metres altitude the air proved 
very dry. The balloon, with its four occupants, 
landed on the Rhine after a seven hours’ trip of 
490 kilometres (345 miles) length, giving an average 
speed of 20 metres per second, all based on bee- 
line calculations. 

To Gustave Hermite, with whom Besancon is 
associated, several noteworthy improvements are 
due. The shell of one of his balloons, the ‘‘ Aéro- 
phile,” made of goldbeater skin, weighed only 
9 kilogrammes for a capacity of 380 cubic metres ; 
three coats of varnish brought the weight up to 
34 kilogrammes, the cordage to 41 kilogrammes, 
the weight of the ‘‘ Cirrus,” whose capacity is only 
250 cubic metres. An upper polar valve opens 
automatically when the balloon strikes the ground, 
and the launching has been much simplified. As 
it is difficult to watch a rapidly moving balloon 
with a theodolite, and to determine time, azimuth, 
&c., at the same moment, Hermite has designed the 
dromograph, a recording theodolite which marks 
the movements of the theodolite in the vertical and 
horizontal planes, as effected by the observer, who 
keeps the balloon in the centre of the field of 
vision. One of the vertical cylinders on which the 
records were made had a height of 18 centimetres 
and a diameter of 7 centimetres, and completed 
one revolution in 55 minutes. With this motion, 
one minute of time corresponded to an horizontal 
displacement of 4 millimetres, a zenith distance 
of half a degree was represented by 1 millimetre, 
and the same length corresponded to 2 deg. azimuth. 
Such records can afterwards be studied at leisure. 
Great accuracy is, of course, out of the question, 
but none of the recording instruments suitable for 
ballooning can be made of sufficient dimensions to 
insure high accuracy. A description of the appa- 
ratus which Hermite and Cailletet designed for the 
purpose of collecting an air sample at high altitude 
will follow later on, as the apparatus was not 
brought in use till February, 1897. 

The barograph of Jules Richard, described in 
L’ Aérophile of 1896, with which all the Paris 
balloons were fitted and which the international 
commission adopted, traces three curves, baro- 
meter, thermometer, and hygrometer. The records 
are produced on smoked paper fixed on a cylin- 
drical drum driven by a clockwork. The barometer 
is a Bourdon tube with several spiral turns ; the 
thermometers are also Bourdon tubes filled with 
alcohol at — 80 deg. Cent. They are fixed on an 
aluminium stand, and mounted in an osier box, 
whose top and bottom are closed by brass wire 
gauze. his gauze was at once objected to by 
Hergesell as impeding ventilation, and the objec- 
tion has proved quite justified. The box is sus- 
pended by means of rubber braces within an osier 
cylinder 1.2 metres high, 0.4 metres in diameter, 
wrapped outside with silver paper and open at the 
ends. This is the so-called panier parasoleil. The 





whole barothermograph only weighs 1.2 kilogrammes, 
certainly an admirably clever and compact instru- 
ment, which, though not perfect, does all honour 
to the skill of its well-known constructor, J. 
Richard. 

On August 5, 1896, Hermite sent up his ‘* Aéro- 
phile” from La Villette, near Paris, at 11.40 a.m. 
The dromograph followed the craft to a height of 
8500 metres and toa distance of 14 miles; the balloon 
then disappeared in the clouds, but landed 20 miles 
east of Cologne at 4.30 p.m. in perfect condition. The 
records show that the balloon rose with an average 
speed of 6 metres, attained its maximum height 
with the barometer at 135 millimetres, correspond- 
ing to an—uncorrected—height of 13,843 metres in 
three-quarters of an hour, kept near this height 
for three hours, and fell, first slowly then rapidly, 
as seems to be balloon fashion. During the period 
of equilibrium, 7.e., the gentle decrease in altitude 
which preceded the real fall, the thermometer had 
still descended to — 50 deg. finally. This is gene- 
rally regarded as suspicious. Although we are under 
the impression that writers on aeronautics appear 
to be inclined to consider everything, a smooth 
curve, as well as a jump, as suspicious, the objec- 
tion seems in this case certainly well founded ; 
there was too little ventilation and too much 
insulation. The barothermograph had been sus- 
pended 15 metres under the balloon ; a register- 
ing thermometer had been placed inside the 
balloon. The Paris balloons were always inflated 
with coal gas, sometimes purified—the Berlin bal- 
loons with hydrogen, in some cases with electro- 
lytic hydrogen—there being no hydrogen obtainable 
near Paris but from the military authorities who, 
as H. de Graffigny regrets to have to point out in 
the Revue Scientifique, did not even reply when re- 
quested to supply hydrogen on payment for the 
first international ascent. The thermometer in the 
gas marked 30 deg. Cent. during inflation, against 
18 deg. Cent. outside. Owing to expansion in the 
sunshine, the temperature sank by 51 deg. down 
to — 21 deg. Cent., always remaining higher than 
the air of the higher strata, though; when the 
balloon was floating in equilibrium, the inside and 
outside thermometers marked +29 deg. Cent. and 
—43 deg. Cent., a difference of 72 deg. Under the 
influence of radiation, therefore, the balloon be- 
comes a real heat reservoir, so that the outstream- 
ing gas may well contaminate the indications of 
the external thermometer, as was remarked above. 

A sample of air was duly brought down, but the 
learned professors had started for their holidays ; 
when they returned in October, they ascertained 
that they need not trouble, because the appa- 
ratus was manifestly leaky. From the dromographic 
and the barometric curves the following velocities 
were derived in kilometres per hour : 


38 kilogrammes between 3000 and 5000 metres 
70 500! 6000 


” ” ” ” 


‘ 
80 ” » 6200 ,, 7000 ,, 


102 ‘9 » ee Tee 
132 x 3 TIO"... Se, 
154 is >» . 8200 :, . S700 * 


Hermite’s ballon sonde of October 20, 1895, 
was provided with a control thermometer with 
blackened alcohol and photographic record paper. 
In order to keep out the light after landing, 
two shutters, each fitted with a window, were pro- 
vided. A spring tended to revolve the outer shutter, 
but a lead weight, suspended by a thread, counter- 
balanced the spring, so that the two windows coin- 
cided. When the lead touched the ground the ex- 
ternal shutter turned by 90 deg. and was arrested in 
this position. This balloon, of fourfold goldbeater 
skin, weighed 20 kilogrammes, the cords 2 kilo- 
grammes, the fully-equipped balloon of 180 cubic 
metres capacity 27.8 killogrammes. On March 22, 
1896, the same balloon had a weight of 31.8 kilo- 
grammes. The altitude, 14,000 metres, was con- 
trolled by taking micrometric photographs of the 
apparent diameter of the balloon. From the records, 
Hermite calculated that the absolute zero, — 273 deg. 
Cent., should occur in an altitude of 54,600 metres. 
On October 20, 1895, a minimum temperature of 
—70 deg. Cent. was registered. The maximum alti- 
tude was first stated to have been 17,000 metres ; 
after carefully fixing the fragile barograph paper 
and then examining it, the height was reduced to 
15,500, corresponding to a barometer of 109 milli- 
metres; Hermite does not say in the journal 
L’ Aérophile, that the temperature reductions fur- 
ther bring the number down to 14,250 metres, 


(Zo be continued.) 
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(By an AMERICAN CORRESPONDENT.) 
(Concluded from page 347.) 
Mrrror EXtENSIMETER. 


. é ; : 
On Friday morning, May 28, after the reading of | 


HARTFORD MEETING OF THE on corresponding springs, are placed on opposite 


+1828. 


7 anp 8. TESTING THE EFFICIENCY OF BICYCLES. 


| the Rose Polytechnic Institute, Terre Haute, In- 


sides of the test-piece. The object of the springs | diana, was entitled ‘‘A Continuous Steam Engine 

is to hold two prisms, to which the mirrors are | Indicator.” Professor Gray described the apparatus 

rigidly attached, against the sides of the test-piece. | completely, and we shall deal with it fully on an 

The gradual extension of the bar causes a rotation | early occasion. 

of these prisms about a horizontal axis, and the| Professor Jacobus said the instrument described 

consequent deflection of the mirrors. | would prove very useful in a certain class of testing 
Professor Gray, of Terre Haute, thought this work, and would be used in many instances in which 








Mr. W. 8S. Aldrich’s vom! **On Rating Electrical | paper of Mr. Henning’s should not pass without an 
Power Plants upon the Heat Unit Standard,” which | expression of admiration of the great pains Mr. 
was postponed from the day before, and a sum-| Henning had taken in the introduction of ‘this 
mary of which appeared in our last article, Mr. | very beautiful apparatus.” He hoped that Mr. 
Gus. C. Henning described in detail his Mirror} Henning would continue his experiments until he 
Extensimeter. This rather delicate device measures | should succeed in combining two reflections so as 
the change of dimension of a bar of metal under- | to give but one reading. 

going strain by the deflection of two mirrors free to We shall print in extenso the paper of Professor 
rotate at the ends of springs whose other ends are | John H. Barr, of Cornell University, on ‘‘ Current 
clamped to the test-piece. A pair of adjustable | Practice in Engine Proportions.” 

scales have their reflected images read by a tele- 
scope after the manner of the German reflecting 
galvanometer method. The two mirrors, mounted | 


Continuous STEAM ENGINE INDICATOR. 





The next paper, by Profesor Thomas Gray, of 


‘the watt-meter, invaluable in electric testing, would 
‘not prove useful. He cited interestingly the case 
‘of two graduating students at his university who 
had employed Professor Gray’s principles success- 
fully in the test of a Ward-Leonard elevator. ; 

Mr. Suplee mentioned several old forms of indi- 
cators as ‘interesting forerunners of the modern 
instruments.” f 

Professor Gray then described in detail, with 
diagrams upon the blackboard, his integrating loco- 
motive test. 

ToprcaL DIscussIons. 
Then followed one of the most interesting phases 
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Tue Souprers’ Gate, Harrrorp. 


| a horizontal steel music wire runs over the pulley P, and 


of these meetings of the American Mechanical | @ hor 

Engineers, namely, the free-for-all discussion of | athe = — <7 fiici Sill ei aml 

various to ii 8 . : at a i » secretar | ihe pulley 1aS 108 e ciency determinec tor itieren 

reg - “ ae ae —— by the weciigg weights, and a curve plotted, Fig. 8, from which the pull 
contemporary interest to the engineers. The} on the wire A, necessary to raise a known weight M, 

most important of the topical discussions was intro- | may be read directly. 

duced by Mr. John G. D. Mack, of Madison, Wis-| One of the cranks is set about 10 deg. above the 

consin, and was concerned with ‘‘ Tests of the | forward horizontal position, and a scale pan K_ sus- 


Efficiency of the Bicycle.” This topic was so in- | pended from the middle of its pedal. For a distance of 


terestingly treated by Mr. Mack, and the subject | nearly 10 deg. on each side of the horizonal position of 
: gly t ; A subje 


is of such ti : sea de the crank its effective radius does not vary 1 per cent., 
Sof such timely and increasing interest, that we | and may be considered as constant during that period of 
quote the author’s own words. i 


| rotation. 
; | The bicycle has now been transformed into a hoisting 
, In the experiments on total efficiency a method has| machine for raising the known weight M by a weight 
een adopted which places the bicycle as nearly as possible | applied to the pedal; and the method of testing is that 
under riding conditions, and is illustrated in Fig. 7. | commonly miles in testing the efficiency of pulley 
The apparatus consists of a 10-in. I-beam planed smooth | blocks, which admits of accurate measurement of the 
On top, and adjusted perfectly level, a rectangular frame | different quantities entering the experiment. 
as shown in Fig. 7, a pulley P, weights and scales. | The condition under which the bicycle is placed by 
Rs handle bar is firmly secured so that both wheels | this method is that of a rider of 150 Ib. sitting upright 
rings be in the same plane, and the bicycle mounted upon | and aay himself by shifting his weight from the 
This —_ with the frame C attached to the seat part. | saddle to the pedal; the equilibrium being maintained 
at rame is bound to the rear forks, and extends below | in the experiment by shifting the weight remaining on D 
|ina direction away from the loaded pedal, and as the 





te beam, having a shelf D attached to its lower end, ex- | ( : 
je ing in a direction at right angles to the beam a dis-| pedal weight is taken from D, a constant total load is 
— 36 in, : | maintained on the machine. 

whi hype: of 150 lb. in lead is placed upon the shelf D,| This method is satisfactory in practice, for when re- 
bo all maintain the bicycle in an upright position | lieving M of 5 Ib., less than 4 oz. added to the pedal 
= a x it to roll along the beam, which is of sufficient | weight is sufficient to change the bicycle from a condition 
Sich tad be Feige measurable flexure. Attached to | of nalance to that of moving forward at a uniform 


fastened to the ends of a yoke F, from the centre of whic 


e rear axle is a wire A, these wires ae J | speed. 
| ~All measurements must be made with the greatest care, 





Turee-Rait System FoR EvLectricaL TRACTION. 


j and it is especially necessary that the beam should be 


| level and each wheel in perfect balance. The circum- 
ference of the tyre is determined by rolling the bicycle 
along a smooth track -with its load of 150 lb. and 
measuring the distance travelled for one revolution ; this 
distance being determined by observing when a fine mark 
upon the tyre shall be vertically under the centre of the 
axle, at the beginning and end of the revolution. 

The total efficiency of the bicycle may now be deter- 
mined as follows: - 

A = circumference of tyre. 

B = circumference of centre of pedal pin. 

R = ratio of large to small sprocket. 

P = weight on pedal. 

M = weight on wire divided by efficiency of pulley. 
Total effici =- a 

| ciency BP 

The results for each wheel are plotted, giving a curve 
in which the ordinates ‘represent per cent. efficiency, and 
the abscissas, the gross weight raised at the corresponding 
efficiency. 

The efficiency curve for bicycle No. 1 is shown by the 
full line in Fig. 8, No. 1 being a bicycle of 1897 model, 
having ground bearings, and representing the best prac- 
tice in bicycle construction. 

Bicycle No. 2 is a medium grade wheel, and its curve 
is shown in Fig. 8 by the dash line. 

Bicycle No. 3, the curve of which is shown by the dot- 
and-dash-line, was purposely selected as being a cheaply 
constructed wheel, having in fact nothing but its low 
price to recommend it. 

These three curves represent the efficiency of the three 
bicycles by a method whieh it is believed, when carefully 
applied, will give results of the greatest precision, and 
definitely indicate the comparative efficiency of bicycles 
under the conditions found in actual service. 

The weight M of 15 lb. may be roughly taken to repre- 
sent the effort required to propel a rider of the assumed 
weight up a grade of 1 ft. in 12 ft. 

In determining the comparative efficiency of sprockets 
of different size, the bicycle was inverted, and the frame 
securely attached to the floor. 

A method similar to that employed in determinin 
total efficiency was used. A thin steel band had one en 
attached to the tyre, the other end carrying a weight 
which was raised by the band being wound upon the tyre, 
a second weight being hung from a scale pan attached to 
the pedal as in the preceding experiment, whence the 
efficiency of the portion of the mechanism transmitting 
the power can be calculated as before. 

A long series of readings were taken with the same large 
sprocket with seven, eight, and nine tooth sprockets on 
t aa and with pedal weights varying from 2 lb. to 
50 Ib. 

The average efficiencies in each case were as follows : 


7 tooth... 89.7 
Og Se 91.5 
9 93.4 


This shows the 8 tooth to have 98.9 per cent. of the 
efficiency of the 9 tooth, and the 7 tooth to have 96 per 
cent. of the efficiency of the 9 tooth sprocket, other con- 
ditions being equal. 

In actual service, however, the largest rear sprocket 
which the required gear ratio will allow, is to be preferred, 
from its better ae qualities due to the smaller chain 
pressure upon the teeth. 


EXcuRSIONS. 


The afternoon of this day was given up to a 
house-boat contemplation of the green banks of the 
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Connecticut river, in a delightful sail down stream 
to the brownstone quarries of the Brainerd, Shaler, 
and Hall Quarry Company, at Portland, a little 
village just across the river from Middletown, which 
latter city is the seat of Wesleyan University. 
These quarries have furnished brownstone for many 
dwelling-houses in cities of the Eastern United 
States, and have the venerability of civilised New 
England. These quarries must have had an early 
importance, for it is a matter of record that ‘‘ at 
a meeting held in Middletown in 1665 it was 
resolved that no one should dig or raise stone 
at the rocks on the east side of the river, but 
the inhabitants of Middletown, and that twelve 
pence should be paid for every ton of stones 
taken.” 

At Portland the New York, New Haven, and 
Hartford Railway, with a hospitality it has re- 
peatedly shown to technical and scientific societies, 
took the entire party of several hundred under its 
charge. The first stop was made at the works of 
the Berlin Iron Bridge Company at East Berlin, 
where the second lunch of the afternoon was met 
and vanquished. Under the guidance of President 
Charles M. Jarvis, and his courteous office staff, 
the engineers inspected the admirable interior 
arrangements of the shops, and the special ma- 
chines for forming and planing the bars for bridges 
and truss-roofs (Fig. 9, page 470). A visit to the 
shipping-yard (Fig. 10) with its cranes for expedi- 
tious handling of heavy iron frame-work for ship- 
ment, completed the visit. One of the machines 
which attracted special attention was a drill-press, 
reamer and countersinker. This machine is sus- 
pended entirely from the roof of the shop, leaving 
the lower part of the machine open and free so 
that one can drill, bore, ream or countersink a hole 
in any sized piece of material. Portable pneumatic 
riveters were shown in operation, each one of 
which was capable of driving 4000 rivets in 10 
hours. The rotary planer, Fig. 11, page 463, is 
arranged to revolve on a vertical axis so that ma- 
terial can be planed off on a bevel. 

At Berlin proper, the train stopped to enable the 
visitors toinspect the power-house, partly completed, 
for what is known as ‘‘ the third rail system” for 
the electrical operation of the railroads between 
Hartford and New Britain. It now comprises 106ft. 
by 117 ft. of space, with arrangement for expansion. 
In this building are placed two generators, built 
by the General Electric Company, and described 
as 10 pole 850 kilowatt machines, over-compounded 
to give 600 volts at no load, and 650 volts at full 
load. These machines show a maximum efliciency 
of 94 per cent., and for all loads above 30 per cent. 
of their capacity they show an efticiency of 90 per 
cent. 

The third, or middle, rail, shown in the illustration, 
Fig. 12, is rolled in 30-ft. lengths, and weighs 93 Ib. 
to the yard. It is mounted upon wooden blocks, 
which are fastened to the sleepers by 24 in. dowels. 
There are three blocks to each 30-ft. rail, and these 
are of such height that the top of the third rail is 
1 in. higher than the other two rails, and the bottom 
of the third rail is 18 in. above the ties. The fish- 
plates which connect the ends of the third rails are 
12 in. by 44 in. by ? in., and the electrical connec- 
tion is bettered by lining these fish-plates with 
sheet copper din. thick, There are two fish-plates 
at each joint, with their copper linings, and the re- 
sistance at the joint when in good repair is less than 
the resistance of the rail itself. 

Colonel N. H. Heft, in the Street Railway 
Journal (New York) for June, 1897, has an article 
giving the construction in fuller detail. 

The boiler-house at Berlin consumes the half- 
burnt coal pumped from the fireboxes of the loco- 
motives on the main line of the railroad—a remark- 
able economy of fuel. The engineers were sent 
over the 9,5 miles between Hartford and New 
Britain in open cars of the regular summer-traftic 
pattern at the rate of 51 miles per hour, the dis- 
tance being covered in 11 minutes. 

No experiment in railroading of late years has the 
significance of the two short lines equipped by the 
New Haven Railroad. A branch at Nautasket 
Beach, near Boston, built for the heavy summer 
trafic, and this Hartford- New Britain line 
have both proved unqualified successes. The 
Nautasket Beach line, in the summer of 1896 
carried 700,000 passengers, and the daily traffic 


over the Hartford-New Britain line is between 
4000 and 5000 passengers. A high official of 


the road expressed the opinion to your corre- 
spondent that it would be impossible to use an 


overhead trolley or to adopt a construction in- 
volving a protected third rail. It does seem, 
a priori, as though the difficulties would be very 
great in extending an unprotected third-rail system 
over long distances. At present the difference of 
potential between the third rail and the two out- 
side rails (about 600 volts) is not sufticient to be 
dangerous to adult life, or to make serious difti- 
culties from leakage of the electrical current. 
Great care is exercised in road administration to 
prevent accidental short-circuiting by the acci- 
dental dropping of metallic connections across the 
rails, The visiting engineers were outspoken in 
their admiration of the entire operation of the 
system, and the feeling prevailed that they had 
been invited to witness the beginning of great 
things. 

Late in the afternoon the engineers, by invita- 
tion of Mr. Charles E. Billings, President of the 
Board of Fire Commissioners of the City of Hart- 
ford, witnessed a demonstration of the workings of 
the self-propelling steam fire engine known as 
“‘ Jumbo,” 4147. The demonstration was highly 
satisfactory. The actual weight of the machine is 
17,0001b., with a boiler diameter of 40 in., a cylinder 
diameter of 9}in., a diameter of the pump of 5}in., 
and a stroke of 8 in. Our illustration, Fig. 6, 
page 462, gives a good idea of this enormous con- 
trivance. 

At the closing session, on Friday evening, the 
first paper read was by Mr. Gus. C. Henning 
on a ‘‘A Pocket Recorder for Tests of Ma- 
terials.” The substance of this paper has already 
been given in ENGINEERING for August 20, 1897. 


PosItIvE AND NEGATIVE STRESSES. 


Professor Gray followed with two papers, the first 
of them being on ‘* The Effect of Alternate Positive 
and Negative Stresses on Iron and Steel.” His con- 
clusion was as follows : 


The change in the modulus of elasticity for extension 
which is apparently produced by compression, is to some 
extent retained after the material has been permanently 
elongated. It has been observed, however, that, in 
ordinary testing, if the load is relieved after the 
material has been stretched beyond the yield point the 
curve for the relief of load is steeper than the curve 
previously obtained in the same test for the applica- 
tion of the load. If, however, the specimen be allowed 
to rest for a day or two and again tested for elastic 














side of it. Then the part outside the test may stretch and 
lose strength, while the test part remains of the same 
length. This gives rise to an apparent loss of strength 
without elongation, and hence produces a very sharp 
retrograde movement of the recording pen in an auto- 
graphic apparatus, It is not unusual to find the pen 
travel back some distance on the same line it came for. 
ward on, and then tomove straight up, showing elongation 
to be produced on the test-piece with less force than had 
previously been applied. This seems to indicate that 
when the material breaks down at one place, which may 
be outside the test — the process of collapse travels 
along the specimen. Very slow = lication of the load, 
extending in some cases over seve nours, has been tried 
with the object of determining whether under these cir- 
cumstances the irregular character of the curve at the 
"pep point disappears, The results so far obtained have 
ed to practically nothing beyond, perhaps, indication in 
the direction of less irregularity. The irregularities are 
certainly not eliminated. If it were possible to test the 
same specimen several times, and at different rates of 
loading, definite results might be quickly reached. In 
the actual case, however, separate specimens have to be 
used for the different tests, and these, even if all are 
tested in precisely the same way, do not give similar 
curves. It becomes necessary, then, to work from 
averages, and generally these are unsatisfactory because 
of the small number of specimens which can be obtained 
from one bar and the variation of the quality of the bar 
from point to point along its length. Why such a notch 
should exist at all, and why it should repeat itself after 
each successive rest between tests, is a very interesting 
problem in molecular dynamics. 


Measurinc Hico Pressures. 


Professor Jacobus’s paper on ‘‘ An Apparatus for 
Accurately Measuring Pressures of 10,000 lb. per 
Square Inch and Over,” may be summarised as 
follows : 


The apparatus is shown in Fig. 14 and 15. The pressure- 
measuring device consists of a steel plug A, 4 in. in dia- 
meter, fitted with a steel bushing B, the hole in which is 
0.5005 in. in diameter. The top of the plug A is fastened 
to the centre of the wheel C. E is a steel plate which 
bears downward on the axis of the wheel C. There is a 
ball bearing D between the steel plate and the axis of 
the wheel. G is a circular base for supporting the appa- 
ratus, 

A poe is produced by means of a special device, 
not shown in the sketch. This pressure is transmitted to 
the measuring device by forcing oil through the }-in. pipe 
F. The oil pressure tends to raise the plug A. 

The plug-and-wheel device is placed on a pair of plat- 
form scales, or in a testing machine arranged for tests of 


compressive strength, and the downward force P required 
to hold the block 


in place is accurately measured. To 
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modulus, it will be found to have recovered its original | 
The lowering of the modulus is| 


elastic constant. 
thus found to be temporary, and its recovery with 
time adds one more to the curious effects of rest after 
deformation. 


Tue Yrrip Port or Iron anp STEEL, 

His second paper, on ‘*The Yield Point of Iron 
and Steel,” draws deductions from a number of 
autographic curves made by the apparatus described 
in Vol. XIII. of the Society’s Proceedings. He 
analyses the behaviour of specimens at the yield 
point from an inspection of the curve line of his 
record, and makes the following deductions : 


The general character of the jagged line forming the | 


yield-point notch may be greatly modified by the form of 


the specimen. Take, for example, a specimen having the | 
same cross-section throughout, or having the cross-section | 





on the test part the same as that fora short distance out- 


this is added the weight uf the wheel C, and of the ball- 
bearing device and plug, and from this total force the 
liquid —— is calculated. The wheel C isspun around 
when the weight P is measured, in order to rotate the 
plug and thus eliminate the effect of friction. The pipe 

which transmits the pressure is about 16 ft. long, and 
bent in the form of a U, so that any little displacement of 
the pressure-producing device will not affect the reading 
of the platform scales. 

Ifa gauge is to be tested itis attached at H. The 
weight P required for a given pressure is calculated, and 
the scale-beam of the platform scales is adjusted so that 
it will register this weight. The oil pressure is then in- 
creased until the beam of the platform scales is raised, 
the wheel C being spun to eliminate the effect of friction, 


_and when the scale beam is balanced the gauge is read. 


The reading of the gauge for various pressures is thus ob- 
tained, and the difference between the readings and the 
— thus measured by the plug gives the corrections 
or the gauge. This apparatus has been employed for 


calibrating gauges to 10,000 lb. pressure, and for measur- 
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ing pressures as high as 15,000 1b. per square inch, and 
has given entire satisfaction. 


His second paper on ‘‘ Tests to Show the Influence 
of Moisture in Steam on the Economy of a Steam 
Turbine,” may be summarised in his own words : 


Tests were undertaken, in which the amount of mois- 
ture in the steam was accurately determined, by starting 
with dry steam and condensing a portion of the same in 
the steam main leading to the turbine. The loss of heat 
required to condense the steam so as to form the mois- 
ture was determined, and from this the weight of mois- 
ture was calculated. The power developed by the tur- 
bine was measured by means of a Prony brake. The 
total amount of water consumed by the turbine was mea- 
sured by condensing the exhaust in a surface condenser, 
and from this total amount the moisture in the steam on 
entering the turbine was deducted to obtain the weight of 
dry steam used by the turbine. 

The conclusions arrived at are : 

1. The average dry steam consumption, or the total 
water consumption, less the weight of antrained water in 
the steam entering the turbine, was about the same for 
either dry or wet steam. 

2, This may only hold for wheels of a similar type 
running under similar conditions. 

The pressure of steam in the tests was about 95 1b. per 
square inch above the atmosphere. The turbine wheel 
was 82in. in diameter, and ran at about 10,200 revolu- 
tions per minute. 

At 144 brake horse-power the steam consumption was 
about 684 lb. per hour per horse-power, with either dry 
steam or steam containing moisture. 


At the conclusion of this paper the Society passed 
elaborate votes of thanks and complimentary reso- 
lutions to all who had been concerned in the local 
hospitalities of this most delightful meeting. 








THE NEWPORT WATER WORKS SCHEME. 

In ENGINEERING about two years ago there was given a 
history of the scheme in hand by the Newport (Mon.) 
Town Council for obtaining an additional supply of water 
at Wentwood, near the Severn Tunnel Junction. Subse- 
quently the decision of that body, acting upon expert 
advice, to terminate the contract for the construction of 
a reservoir, was reported. Since that time the work 
has been resumed, but now a crisis has been reached 
which cannot be regarded as otherwise than distinctly 
grave. Up to the present time the Corporation have 
expended upon the work no less a sum than 100,480/. 4s. 6d., 
and there is no doubt that public faith in the scheme has 
received a rude shock. Its continuance will doubtless be 
made the test question at the forthcoming November 
elections, and the members of the Water Works Com- 
mittee and the Council generally will be glad to put 
the responsibility of the decision upon the electorate. 
Opponents of the scheme insist that with the boring of 
the Severn Tunnel the possibility of making a reservoir 
anywhere near the site in question is out of the question, 
and aver that nothing but pride prevents the Corporation 
retreating from the position they have taken up. The 
latest revelations are that the concrete supplied for the 
puddle trench is of a defective character. The chief 
engineer (Mr. Conyers Kirby) and the resident engineer 
(Mr. W. T. Curry) have both resigned their positions. 

The exact position of affairs will be best gathered from 
the following special report to the Town Council, pre- 
sented by the water works committee :— 


‘Gentlemen, —On the 11th of May, 1897, the following 
resolution was passed by you, viz.:—‘That the Water 
Works Committee be instructed to report to a special 
meeting of the Council (as soon as Mr. Baldwin Latham’s 
report 1s received) fully on the present position of the 
Wentwood works; also on the question of who is, in 
their opinion, responsible for the present condition of 
affairs in connection with the puddle trench, and the 
question of the engineers’ commission. 

“Your committee have now received full reports from 

Mr. Baldwin Latham, C.E., and Mr. D. B. Butler, 
A.M.I.C.E., F.C.S., an expert on concrete engaged by 
him, and the replies or observations of the chief engineer 
(Mr. Conyers Kirby), the resident engineer (Mr. W. 
Curry), and the works manager (Mr. James Macdonald) 
thereon. These are very lengthy documents. They have 
been carefully considered by your committee, and are 
now presented to you for perusal and consideration. 

_ ‘Dealing with the matters mentioned in your resolu- 
tion, the present position of the works is that, since the 
discovery of the defective concrete in April last, the 
filling up of the trench with concrete has ceased, and the 
various tests and experiments referred to in the before- 
mentioned reports have been made with the concrete. 
The excavation of the remainder of the trench and the 
wing trenches has been pushed on, and is still proceeding. 

he deposit of material on the embankment has also been 
continued. All these matters have already been reported 
to you from month to month. Plans showing the progress 
of the works are also now submitted to you. 

Your committee have considered who is, in their 
opinion, responsible for the condition of affairs in the 
puddle trench, and they cannot but regard their chief 
engineer as primarily responsible for the defective work. 
At the same time, they consider the resident engineer, 
who was appointed principally for the work of inspection, 
is largely to blame for the present condition of affairs with 
respect to the trench, in that he did not report to the 
queunittoe direct the serious doubts which it appeared he 

ad entertained for some little time previously as to the 


manner which the work of making the concrete and filling 
trench was being proceeded with. 


it into the 


“The chief engineer and resident engineer were in- 
formed of this decision of the committee, and the chief 
engineer has intimated to your committee that, in view 
of the controversies which have arisen as to the responsi- 
bility for recent occurrences, he feels that the right course 
for him to adopt under all the circumstances is to offer to 
retire, upon terms which may be agreed upon, from the 
position of chief engineer to the Wentwood Water Works. 

‘*Mr. Curry, who is in the service of the chief engineer, 
although half his salary is paid by you, has, by a notice 
to the chief engineer, resigned his appointment as resident 
engineer. 

“*Your committee have conferred with the chief engi- 
neer as to the terms upon which he will retire, and have 
arranged to recommend the payment to him of the sum 
of 1000/. in addition to the commission already paid him, 
viz., 3500/., and to allow him to retain the appointment of 
engineer of the existing water works of the Corporation 
at the agreed salary of 2007. per annum ; it being under- 
stood that he will continue to render all necessary services 
as engineer at Wentwood until his successor has been 
appointed, and that then all books, plans, papers, &c., 
exclusively relating to the Wentwood works shall be 
handed over, and copies of any papers, letters, &c., re- 
tained, supplied on demand to his successor or other 
person nominated by the committee. He also engages to 
render any assistance in connection with the works at 
a which may from time to time be required of 

rim. 

“With regard to the future, your committee propose 
to ask Mr. Baldwin Latham, now that the excavation in 
accordance with his recommendation of facing the existing 
concrete with an inner wall of concrete 4 ft. in thickness 
has been carried out sufficiently to show a section of the 
concrete exposed, and enable its composition to be 
examined, to come down and again examine it, with a 
view to further considering whether this is the only 
remedy, and whether the great expense and delay which 
it necessitates cannot be reduced by some other method 
being adopted. In the meantime, the preparations for 
the course recommended by Mr. Latham will be pro- 
ceeded with, so that all unnecessary delay may be avoided. 

‘For the Water Works Committee, 

‘*CHARLES LYNE, Chairman. 

‘*September 27, 1897.” 

The special meeting of the Newport Town Council 
called to consider the report of the Water Works Com- 
mittee on the position of affairs described above, was 
held on Tuesday, the 5th inst., the gallery being crowded 
with ratepayers, who followed the discussion with the 
keenest interest. The Mayor (Councillor Goldsworthy) 
presided over a good attendance of members. 

The first business was to receive the reports of Mr. 
Baldwin Latham and Mr. Butler (the expert on concrete). 
The former report stated that having been personally in- 
formed by the Mayor and other members of the Water 
Works Committee that there was something wrong with the 


works. On April 27 he examined the concrete, and found 
certain operations had been made to test its water-tight- 
ness. He took samples of the materials taken out, and 
analysed them. Subsequently he arranged with Mr. 
Butler, the expert, to hold a joint examination, which 
they did. They found that the concrete had been badly 
made. The report went on to state that it had since been 
found that it had been left to the judgment of the gangers 
as to whether they put in sand or not, as they were 
making it on the platform. Mr. Butler’s report stated 
that the cement in the eastern hole was most disgracefully 
made, and was as porous as it could possibly be. Some 
question had been raised as to the quality of the 
water, as this might interfere with the quality of the 
cement. The water was a little softer than the exist- 
ing supply of water at Newport. The result of the 
analysis of the water showed that the concrete was not 
injured by it ; the quality of the concrete had been mate- 
rially affected by mixing. If the concrete was not affected 
by water in the first month it was not likely to be affected 
by a longer period. The reason of the unsatisfactory 
condition of the concrete was the insufficient filling of fine 
material, and to inattention to details. The trench ought 
not to have been filled in until the work of excavation 
was completed. He had come to the conclusion that the 
best way to improve the condition of the concrete was to 
remove a portion of the concrete on the inner or off side 
of the present dam, replacing it by a water-tight skin of 
concrete. He had considered how the work should be 
performed. He thought that the new work should be 
carried out in alternate lengths until several intermediate 
lengths were commenced. In this way the strain upon 
the timbers in the dam would be avoided. After = 
had carried out further tests, Mr. Latham stated that he 
would further advise the Council in the matter. 

Mr. Butler’s report stated that he made his exami- 
nation on June 9 and 10. On testing samples of the 
concrete, he found they were nowhere watertight. He 
discovered that there was a lack of a proper amount 
of cement, bad mixing or injudicious proportioning, and 
that the concrete consisted entirely of coarse stone, and 
Sqperently did not contain any sand or fine material. 

e cement itself was perfectly satisfactory, there was 
nothing deleterious in the limestone, and he saw no 
reason why, if used in proper proportions, it should not 
have a satisfactory result. The result of his examination 
led him to believe that the defective state of the concrete 
arose from the following causes or combination of causes : 
(1) Injudicious proportioning of the aggregate used, that 
was to say, too much coarse material and not sufficient 
fine ; (2) excess of water in mixing the concrete ; (3) im- 
perfect mixing of the concrete; (4) imperfect bond or 
cohesion between each layer, thus allowing the water to 





rcolate between them. He had discussed with Mr. 
atham the best remedy for the unsatisfactory condition 





concrete, he lost no time in making an inspection of the ae 


of things, and had come to the conclusion that a water- 
tight skin of concrete 4 ft. or 5 ft. thick should replace a 
rtion of the concrete on the inner side of the dam. He 
urther recommended that the mixing should not be left 
to the gangers, as Mr. Curry had admitted had been done 
in the past. 

Mr. Kirby’s reply to those reports was next read. He 
agreed that the want of water-tightness was due to the 
scarcity of fine material to fill up the interstices. The 
manager's desire to get in the concrete as cheaply and 
speedily as possible, became such that he (Mr. Kirby) 
addressed a letter to the Committee pointing out the 
necessity for a more detailed inspection of the concrete. 
When 57 ‘‘bumpers” of concrete were put in in one day, 
he contended there was a great tendency to sacrifice 
efficiency to economy. He believed the defect had risen 
through rushing the work. 

Mr. Curry, in his reply, disclaimed responsibility for 
the present unfortunate position, which he said had arisen 
through circumstances beyond his control. He drew the 
attention of the manager to the fact that the rough 
material was not being measured, and agreed that the 
primary cause of the defect was the insufficiency of sand 
or dry material. 

Mr. Macdonald, the manager, in his observations, con- 
tended that no one with practical experience of mixing 
concrete would bear out the statement that the concrete 
had been disgracefully made. There was nothing in the 
trial holes to indicate such a state of things, and, as a 
practical man of many years’ experience, he did not agree 
with what Mr. Latham said in that respect. The failure 
could not be attributed to an insufficient proportion of 
fine materials. The materials were good, but there was 
something wrong with the sizes and proportions of the 
aggregate used. If the excess of water was not the cause 
of the defect, it must be some other cause undiscovered. 
Some of the engineers advocated wet concrete, but there 
must, in any case, be enough water to obtain cohesion. 

In a final report, Mr. Baldwin Latham said the pre- 
sent trench could be made water-tight. A layer of con- 
crete 4 ft. wide, with a proper proportion of fine material, 
would be required, and the work should be got out in 
alternate lengths not exceeding 18 ft. in length. 

The discussion on these reports was of a very protracted 
nature. Alderman Lyne moved the adoption of the Com- 
mittee’s reports, and reiterated his confidence in the 
success of the scheme in which he had the support of 
Mr. Baldwin Latham. Mr. W. H. Brown, salen 
moved an amendment with regard to the amount of com- 
"ene to be paid to Mr. Kirby. He proposed that 

e be paid a sum which, together with the 3500/. already 
paid, should represent a commission of 4 percent. on the 
sum expended on the works, after deducting the cost 
of land, purchase of plant, and the compensation paid to 
the late contractor. Mr. Wilkinsonseconding, alleged that 
the water works were really responsible for the inexcusable 
state of affairs. Up to the present they had spent 100,000/. 
of the ratepayers’ money out of the 160,000/. they had 
rrowed, and now they had power to borrow another 
150,000/. What, he asked, was the result? Ignominious 
failure, and an attempt to make a scapegoat of one of their 
own servants, The amendment, however, was lost by 
one vote. 

A further amendment referring the whole of the reports 
back to the Committee was negatived, and the reports 
were then adopted. 








RusstaAn Perroteum.—The quantity of petroleum ex- 
ported from Baku in the first four months of this year 
amounted to 4,600,000 barrels, as compared with 2,900,000 
barrels in the corresponding period of 1896. 


Our Ratts Asroap.—The exports of rails from the 
United Kingdom were pretty well maintained in Sep- 
tember, having amounted for the month to 36,214 tons, 
as compared with 34,221 tons in September, 1896, and 
39,793 tons in September, 1895. Deliveries to South 
America have fallen off of late; the shipments have, 
however, increased to China, Japan, and Egypt. The 
colonial demand has also been fairly satisfactory, ship- 
ments to South Africa in September having amounted to 
1346 tons, as compared with 502 tons in September, 1896 ; 
to British India, 13,090 tons, as compared with 12,861 
tons; and to Australasia, 3053 tons, as compared with 
2430 tons. The aggregate exports of rails from the United 
Kingdom in the first nine months of this year were 441,496 
tons, as compared with 445,490 tons and 289,740 tonsin the 
corresponding periods of 1896 and 1895 respectively. The 
foreign demand has, upon the whole, been languid this 
year, but, colonial consumption has helped up shipments 
very materially. British Africa took 51,407 tons of our 
rails in the first nine months of this year, as compared 
with 22,182 tons and 10,036 tons respectively; British 
India, 216,921 tons, as compared with 194,627 tons and 
108,545 tons respectively ; Australasia, 57,601 tons, as 
compared with 49,662 tons and 31,886 tons respectively ; 
and British America, 9177 tons, as compared with 37,199 
tons and 29,762 tons respectively. The inorease in the ship- 
ments to British India will possibly be regarded with 
some surprise, in view of the troubled condition of that 

at dependency all through 1897; probably, however, 
‘amine difficulties had the effect of inducing the Anglo- 
Indian Government to proceed with railway construction 
with sustained energy and vigour. The entine Re- 
public took 38,004 tons of British rails in_ the first nine 
months of this year, as compared with 57,290 tons and 
7231 tons in the corresponding periods of 1896 and 1895 
respectively. The shipments to Japan to September 30 
this year were 40,473 tons, as compared with 41,055 tons 
and 20,929 tons respectively ; and those to Egypt, 31,539 
tons, as compared with 13,634 tons and 10,719 tons re- 





spectively. 
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WE illustrate this week, by our two-page engraving | above them, arranged outside the frames, while the 
and other views on the present and opposite pages, the | bogie axles have inside bearings, there being a single 
most recent type of express-passenger engine, designed | inverted spring on each side transmitting the load to 
by Mr. 8S. W. Johnson, of the Midland Railway, to | the axle-boxes through equalising beams. We may 
meet the ever-increasing requirements of the numerous | call attention here to the large size of the bogie 
services of fast trains on this line. These engines have | wheels ; they being 3 ft. 94 in. in diameter. 
lately been turned out of the Derby shops, and are| The blast-pipe, which is shown clearly by Fig. 1 of 
now regularly at work, running between Sorel and | our two-page engraving and Fig. 4 on the present 
Nottingham, London and Leicester, and Bristol and | page, is of a form that has been adopted after a series 
Derby. of careful experiments, and, as it allows of a larger 

As will be seen from the engravings, the engines | orifice, a softer blast is obtained, whilst the effect is 
are of the single-driving wheel leading bogie type, | distributed through a greater number of tubes. The 
with inside cylinders fitted with piston valves placed | blast nozzle, it will be noticed, is placed quite low in 
below. The cylinders, 194 in. in diameter with 26 in. | the smokebox, while in the upper part of the smoke- 
stroke, are cast together with steam chests and pas- | box is a short petticoat pipe, the bottom end of which 
sages complete; the valve liners are made separate | is about level with the row of tubes. 
and of a harder metal than the main casting, and are | The boiler barrel and firebox casing plates are of 
pressed into position. Great care has been taken in | steel, and the inner firebox and tubes of copper, while 
the design of the steam and the exhaust passages to | the construction is of the usual Midland type. The 
minimise friction and reduce back pressure, with most | steam pipe has, however, been made larger, and the 
favourable results. The porition of the valves greatly | working pressure has been increased to 170 1b. per 
facilitates the escape of water from the cylinders. The | square inch, whilst the heating surface and grate area 
piston valve and finers anc the automatic vacuum- | are considerably greater than in any previous Midland 
destroying valves are the same as those already suc- | engine. 
cessfully employed on Midland engines, and described | The engine is fitted with the necessary gear for 
and illustrated in our issue of June 11, 1897, page 798, | working the automatic vacuum brake on the train, 
in the report of Mr. Johnson’s paper on ‘‘ Piston | this being in combination with the steam brakes on 
Valves” read before the Institution of Civil Engi-|the engine and tender. Steam sanding apparatus is 
neers. The link motion is of the usual Midland | applied to both back and front of the driving wheels, 
pattern. and the necessary valves for working the Midland 





All the axles are of steel, and the engine is sup- | system of carriage-warming apparatus are fitted. 
ported on the driving axle by four spiral springs at | 
each side—two on each axle-box, the driving axle} on the opposite pag’ 


The tender—which is shown by the perspective view 
e—carries about 44 tons of coal, 





The trailing | 3500 gallons of water, and is provided with a hand 
as outside bearings, with ordinary springs! brake. The perspective view just referred to also gives 


ny both inside and outside bearings. 
axle 
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a good idea of the extremely neat design of the engine 
generally. 

The chief dimensions, weights, &c., of these new 
engines are as follows : 
Cylinders : 

Diameter os 
Stroke of piston es — 
Distance apart, centre to centre 
Steam ports (in annular liner) 
Exhaust passage (equal to) ... 
Centre of cylinders to centre of driv- . 
ing axle oh or Bs .. 10 ft. 3) in. 
Incline, above horizontal line lin 16 
Motion (Stephenson link, with screw reversing gear) : 
Valves (piston type), diameter and 


19} in. 
26 ” 
so Si oM, 
. 172 in. by 13 in. 
73 in. in dia. 


length ... . Sin. by 25 in. 
Valves, lap os ies 14 in. 
»» Maximum travel Se 3}} in. 
», distance apart, centre to ; 
centre ... $3 i 3%; bee 12 in. 
Valves, incline, below horizontal ; 
line... i ae heke ue 1 in 16 
Diameter of valve spindle 1? in. 
” iston- 23 ” 
Length of site-blocks 2 


eu .. 6 ft. 3h in. 
end bearing 3 in. in dia. 
by 3 in. long 
84 in. in dia. 


Connecting-rod, centres 
small 


” ” 


big 


” 


” ” ” by 4h a long 
Ft. In. 
Eccentrics, diameter ... 1 5} 
> width ; - 
) 


throw 


Wheels (Steel) : 
Diameter of driving wheels... —... 7 
trailing wheels... bos 
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ft. in. 
Thickness of tubeplate through tube 
holes... 2 = wt ee 0 02 
Thickness of tubeplate below tube 
holes ve ae ap Ve 0 03 
Tubes (Copper) : 
Number of tubes 236 
Diameter outside side se ‘a 0 18 
Thickness 11 and 12 I. W.G. 
Length over tubeplates “ i ll 0,4 
Heating Surface : 
Firebox ... 128 sq. ft. 
Tubes 1105 ,, 
Total... See sie ee ee |: ae 
Grate Surface : 
Grate surface S13 + 
Miscellaneous : 
Distance from rails to centre of 
boiler ... a oes nas as 7 3 
Distance from rails to top of chimney 13 14 
Working pressure per square inch ... 170 lb. 
Capacity of tender tank : 3500 gallons 
Amount of coal carried 43 tons 


Weights in Working Order : 
tons ewt. qr. 








On bogie wheels 15 16 2 
» driving wheels 18 10 0 
,», trailing wheels 20 63 

Total weight of engine ... ys 2 1 

Tender, with 3 tons of coal ... 3 7 2 

Total weightofengineandtender 85 9 3 
Weights Empty: 

On bogie wheels ee aS a | ae ee 
», driving wheels. =i Sr |e ee 
,, trailing wheels —... “ op a. EB 

Total, engine we Sue . 438 14 3 

Tender... = - ; = 19 15 0 


Total engine and tender 63 9 383 
Tractive power (6.17 tons)... ” 13,819 Ib. 
Adhesive power, at 450 Ib. per ton 


(3.70 tons) ; * nat. oon 8,325 ,, 
Adhesive power, with steam sanding 
at 607 lb. per ton (4.92 tons) 11,100 ,, 


As already stated, the engines we have been de- 
scribing are working main line express trains, and, 
since November last, when the first engine was put to 
work they have given great satisfaction, running very 
freely, steaming well, and hauling heavy loads with a 
light coal consumption. Between London and Not- 
tingham the engines have taken a load equal to 17 
coaches, the total weight of the train being nearly 300 
tons at a mean speed of 51 miles per hour. Through 
the courtesy of Mr. Johnson we are enabled to give in 
the Tables on the preceding page the results of some 
trials made mountly with one of the engines working 
on the Nottingham and London section. 








NOTES FROM THE NORTH. 
GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—About 15,000 tons of pig 
iron changed hands last Thursday forenoon in the warrant 
market. Prices were steady. Other 15,000 tons were 
bought in the afternoon, and prices closed very firm, 
Scotch and hematite iron leaving off 24d. up on the day. 
The settlement prices were as follow: Scotch iron, 
44s. 9d. per ton; Cleveland, 42s. 14d.; Cumberland and 
Middlesbrough hematite iron, 47s. 74d. and 49s. 14d. per 
ton. At the forenoon session of the market on Frida, 
some 20,000 tons were dealt in, entirely Scotch, which 
rose in price 4d. per ton. Cleveland was marked down 
a similar amount. In the afternoon about 15,000 
tons changed hands, and prices closed very firm at a 
further advance of 1d. to 2d. per ton. At the close of 
the market the settlement prices were 44s. 104d., 42s. 3d., 
47s. 9d., and 49s. 14d. per ton. A fair amount of busi- 
ness was done on Monday forenoon. Prices were a 
shade easier, warrants bemg more plentiful. About 
15,000 tons were dealt in, and Scotch iron dropped 3d. 
per ton. Close on 10,000 tons changed hands in the 
afternoon, and the tone of the market was still dull. The 
closing settlement prices were 44s. 74d., 42s. 14d., 
47s. 6d., and 49s. 14d. per ton. At the forenoon 
meeting of the pig-iron warrant market on Tuesday 
some 25,000 tons were dealt in, which included 13,000 
tons of hematite iron sold to one firm. Prices were 
steady, and advanced 4d. to 14d. per ton. In the after- 
noon about 15,000 tons were dealt in, and the close was 
firm at a gain of another 4d. io 1d. per ton. ‘The settle- 
ment prices were 44s. { 42s, 3d., 47s. 74d., and 
49s. 44d. per ton. Some 1,000 tons were dealt in 
this forenoon. The tone was hard, but prices were 
unchanged. In the afternoon about 10,000 tons of iron 
changed hands, and. prices closed firm. There were no 
sellers of east coast hematite iron under 50s. per ton cash. 
At the close the settlement quotations were 44s. 9d., 
42s. 3d., 47s. 74d., and 49s. 6d. per ton. The following 
are the quotations for No. 1 special brands of makers 
iron: Clyde, 50s. 6d. per ton ; Gartsherrie, Summerlee, 
and Calder, 51s. ; Coltness, 52s.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at Grange- 
mouth), 51s. 6d. per ton. Last week’s shipment of pig 


iron for all Scotch ports amounted to 3834 tons, as com- 


pared with 4546. They included 220 tons for Canada, 
180 tons for South America, 132 tons for India, 575 tons 
for Australia, 490 tons for Germany, 150 tons for Russia, 
265 tons for Holland, 105 tons for Belgium, 150 tons for 
China and Japan, smaller quantities for other countries, 
and 1332 tons coastwise. Up till last Saturday there had 
been shipped for the year 204,557 tons, in comparison with 
232,446 tons over the corresponding period of last year. 
The number of blast-furnaces at present in operation 
throughout Scotland stands at 78 against 77 in the same 
time last year. Six of them are making basic iron, 34 
are making ordinary iron, and the ponent 2 are work- 
ing on hematite ironstone. A year ago the basic furnaces 
were the same, but there were 31 making hematite 
iron, and 40 ordinary iron. There is nothing fresh 
to report in general trade. Notwithstanding the disputes 
and dislocation of operations in the engineering trade. 
consumption of pig iron in all the branches of the home 
trade continues heavy, and that, combined with large 
shipments, is making iron of all descriptions scarce. 
There continues to be an absence of fresh buying for for- 
ward delivery. By many that is thought tobe more due 
to buyers holding off in the hope that the engineering 
troubles will inevitably lean to lower prices than to any 
actual falling-off in the requirements. The stock in 
Messrs. Connal and Co.’s public warrant stores stood at 
346,496 tons yesterday afternoon, as compared with 
347,311 tons yesterday week ; thus showing a reduction 
amounting to 815 tons for the past week. 


Finished Iron and Stecl.—There is a moderate amount 
of business doing in the finished iron and steel trades, the 

rices of which are quoted without mf material change. 

teel ship-plates are quoted at 5/. 7s. 6d. per ton. 

Glasgow Copper Market.—No business was reported in 
respect of copper last Thursday, and quotations were ad- 
vanced in the afternoon 2s. 6d. per ton. The price fell 
3s. 9d. per ton at the ‘forenoon market on Friday, and in 
the afternoon one lot of 25 tons was sold, and the quota- 
tions fell other 3s. 9d. to 48/. 10s. per ton. For the first 
time for many days one lot of copper was sold in the 
forenoon on Monday ; the tone was flat, and the price de- 
clined 6s. 3d. per ton. There was nothing done in the 
afternoon, but the quotations rallied 1s. 3d. per ton. No 
business was reported yesterday forenoon, Bat the price 
rose 1s. 8d. per ton. In the afternoon 25 tons were sold, 
and the forenoon’s advance was lost. There was no deal- 
ing recorded either forenoon or afternoon to-day. The 
price gave way 1s. 3d. per ton in the forenoon, and was 
2s. 6d. per ton better in the afternoon. 


New Shipbuilding Contracts. — Messrs. Carmichael, 
Maclean, and Co., shipbuilders, Greenock, have con- 
tracted to build for Danish owners a steel screw cargo 
steamer of about 2500 tons carrying capacity. She will 
have accommodation for a limited number of passengers. 
Her engines will be supplied by Messrs. Muir and Hous- 
ton, Glasgow. Other four vessels for the same owners 
have been placed in Copenhagen, at prices which, it is 
said, no British firm would care to look at.-—Messrs. Gour- 
lay Brothers and Co., Dundee, have closed a contract with 
/ the General Steam Navigation Company to build for them 
a fast passenger steamer. She will be 270 ft. in length, 
and will be elaborately fitted up. As she is to be ready 
for next season’s pleasure traffic on the Thames an early 
start will be made with her construction.—The Grange- 
mouth Dockyard Company have closed a contract to build 
two steamers for the Cimbria Steamship Company of 
Copenhagen. These vessels are intended to carry 2350 
tons and 1700 tons respectively, and will be built to 
Lloyds’ highest class and with the most modern and 
approved appliances for quick and economical working. 
The machinery will be supplied by Messrs. Hutson and 
Son, Glasgow.—Messrs. Ramage and Ferguson, Leith, 
have contracted to build a steel screw steamer of about 1600 
tons for Messrs. W. Thomson and Co. of the same port. 
—Messrs. William Denny and Brothers, Dumbarton, 
have closed an order with the Union Steamship Com- 
pany of New Zealand for a steel screw steamer for 

ssenger and cargo trade. She will be classed in the 

vew Corporation Registry.—Messrs. D. and W. Hender- 
son and Co. have closed an order to build two steel screw 
steamers of about 4500 tons for Messrs. Maclay and 
MclIntyre.—It is stated that a North German Lloyd 
steamer will be brought to Greenock towards the end of 
next month to be lengthened 50 ft. 


New Caledonian Locomotives.—The Caledonian Railway 
Company are building 15 more locomotives of the 
‘*Dunalistair ” class, a Fy are expected to be in service 
this year. The new lot are to be even larger than the 
“* Dunalistair” class, a type which has done such admir- 
able work. A suuibeeiioahdiioe is to be made to the 
boiler power of the new engines. 


Highest Railway Summit in Scotland.—The highest 
wr of railway line in Scotland is on the Highland 

ilway, between the stations of Dalnaspidal and Dal- 
whinnie, where the line crosses the Grampians through 
the Drumochter Pass, at an elevation of 1478 ft. above 
sea level. This is the highest bit of railway in Great 
Britain. The next in Scotland is on the West Highland 
Railway at Corrour, which is 1350 ft. above sea level. 
The summit of the Caledonian Railway, between Carlisle 
and Carstairs, and known as the Beattock Summit, is at 
a height of 1010 ft. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Engineers’ Dispute-—During the past week more 
men have been brought from London and elsewhere to 
take. the ‘ge of those locked-out or on strike. To 
revent the ‘‘pickets” getting hold of them they are 





1oused and fed within the works, and a good deal of pre- 





liminary work is being pushed forward. The escortin 
of these men from the stations to the works by mount 
police has caused much irritation to the trades unionists, 
as thereby they are prevented from communicating with 
them, and at a meeting of the City Council to-day 
members were asked by trades union leaders to ractically 
censure the Chief Constable and the Watch Committee 
for calling them out. The Council, by a large majority 
refused to do so. The Moulders are threatening to come 
out on strike, and there is probability of the trouble 
spreading. 

Further Successful Trial of Sheffield Armour.—Two 
armour-plates manufactured by Messrs. Charles Cammell 
and Co., were tested on board the Nettle target-ship at 
Portsmouth last week, in the presence of Sir William H, 
White, Director of Naval Construction ; Captain W. H, 
May, commanding the Excellent Gunnery School ; Cap- 
tain J. R. Jellicoe, representing the Admiralty; and 
Sir Alexander Wilson, representing the contractors. The 
first plate, which was 6 in. thick, was fired into five times 
at a range of 30 ft. with a 6-in. breech-loading gun, the 
Holster forged-steel armour-piercing projectile being used 
in each case. No cracks were developed, and the plate 
was capable of resisting five more projectiles under the 
same conditions. The second plate was 4 ft. square and 
4 in. thick, against which three rounds were fired from a 
5-in. breech-loading gun, the projectiles weighing 50 Ib, 
At each round the projectiles splashed on the face of the 
plate, the shells being pulverised. The results in both 
cases were regarded as highly satisfactory. 


South Yorkshire Export Coal Trade.—The Hull coal 
trade return shows a steadily growing export. There 
are variations in the places from which the trade is done, 
but the aggregate shows an improvement in the position 
of affairs, both on the month and the completed three- 
quarters of the year. There were forwarded to the port 
last month 256,475 tons of coal, as compared with 236,976 
tons in September of last year, an increase of 19,520 tons, 
or 8.2 per cent. In the nine months there were forwarded 
1,961,216 tons, against 1,734,816 tons in the same period of 
1896, an increase of 226,400 tons, or 13 per cent., a very satis- 
factory position, the totals being figures which have not 
been previously approached for the same period of the year. 
The coastwise exports of the month totalled 21,981 tons, 
against 19,785 tonsin September last year. The total for 
the nine months is only 154,581 tons, against 154,103 tons 
in the same period of 1896, an increase of only 478 tons, 
Looking back over a series of years it is apparent that 
the coastwise trade does not increase, and the hope of a 
great development of trade with London, vid the port, 
would seem to be as far from realisation as ever. The 
exports to foreign countries, which showed so large an ex- 
pansion in August, fell away last month, there being 
despatched only 140,855 tons, as against 151,976 tons in 
September, 1896, a decrease of 11,121 tons, or 7.3 per cent.; 
but the returns for the nine months show that 858,022 
tons have been exported this year, against 797,712 tons in 
the three-quarters of last year, an increase on the period 
of 7.5 per cent. The South Yorkshire collieries, as usual, 
had the larger proportion of the trade, a dozen of them 
sending 122,800 tons, or nearly one-half the total, as com- 
pared with 112,622 tons in the same month of last year, 
an increase of 10,178 tons, or nearly 9 per cent.; whilst 
the West Yorkshire collieries sent 49,464 tons, against 
37,456 tons in the previous September, an increase of 
12,008 tons or 32 per cent. 


Tron and Steel.—The iron and steel branches are being 
more and more affected by the stoppage of work at so 
many places, but on the whole prices keep up well. One 
of the ase makers of Swedish steels has just returned 
from Sweden. He found all the best houses there well 
booked forward, especially with orders for American and 
German firms at full rates. 


The Coal Trade.—The collieries in South Yorkshire are 
doing well, especially those sending out steam and gas 
coal. There is great pressure for deliveries of steam coal 
for export, and gas companies are taking all that can_be 
sent them. House coal is also in g demand. The 
— fixed on the first of the month are being well main- 
tained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LEsBRoucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday was what would 
formerly have been termed the quarterly meeting of the 
North of England iron trade, but now there is no distinc- 
tion made between that date and the ordinary weekly 
gathering. There was a good attendance on ’Change; 
inquiries for pig iron were numerous ; the general tone of 
the market was cheerful, and a fair amount of business was 
transacted. There were complaints, particularly by 
shippers, that No. 3 Cleveland pig iron was scarce, and 
the supply of No. 4 foundry was also said to be very short. 
Surprise was expressed by several that the warrant stores 
were not being more drawn upon, seeing the scarcity of 
the ruling quality ; but it was rumoured that a lot of iron 
was being taken from the public stores, and that the stores 
were, contrary to custom, being made up with forge iron. 
The general quotation for prompt f.0.b. delivery of No. 3 
g.m.b. Cleveland pig iron was 42s. 3d., and a good few 
parcels sold at that figure. Several of the makers put 
their price up to 42s. 6d., and would not quote less. or 
No. 3 delivery over next month 42s. was said to have been 
accepted, and rumour had it that nearly all the best 
brands had been taken up at that price. Foundry 4 was 
steady at 41s., a few buyers endeavoured to purchase 
at less, but sellers were very stiff. Grey forge was 
rather quiet at 39s. 9d., and the supply was pretty 
plentiful. Middlesbrough warrants opened at 42s. 24d. 
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and closed 42s. 3d. cash buyers. East coast hematite pig 
jron was pretty firm, and sellers were in no great hurry to 
do business. There were producers who declared that 
present market rates were barely remunerative. For 
early deliveries of Nos. 1, 2, and 3 from 49s. 3d. to 49s. 6d. 
was quoted. Middlesbrough hematite warrants advanced 
steadily to 49s. 3d., which was the closing cash _ price of 
buyers. Sellers of rubio ore would not, as a rule, quote 
below 15s. 3d. ex-ship Tees, but buyers were rather 
backward. Freights Bilbao-Middlesbrough were 6s. 74d. 
To-day the market was fairly active. There was no 
change whatever in quotations. 


Manufactured Iron and Steel. — Notwithstanding the 
lamentable engineers’ strike, most of the manufactured 
iron and steel producers here ~ to the present continue 
to keep fairly well employed, but the demand for ship- 
building material is, as might be expected, dwind- 
ling day _by wy and another shipyard is to be 
closed owing to the firm’s inability to get the vessels 
engined. Bars keep steady, and rails show very 
little change. The following are the market quota- 
tions: Common iron bars, 5/. 5s.; best bars, 5/. 15s. ; 
iron ship angles and steel ship-plates each about 5/. ; iron 
ship-plates, 5/. to 52. 2s. 6d.; and steel ship angles, 
5l. 2s. 6d.—all less the customary 24 per cent. discount for 
cash. Heavy sections of steel rails keep up about 4/. 10s. 
net at works. 


Coal and Coke.—Bunker coal is steady at about 7s. 3d. 
Unscreened gas coal varies greatly in price. The 
demand for household coal is increasing. Good blast- 
furnace coke is steady at 13s. 3d. delivered here. 








NOTES FROM ''HE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown more activity, 
the best descriptions have made 10s. 6d. to 11s. per ton, 
while secondary qualities have brought 9s. 6d. to 10s. per 
ton. The house coal trade has shown a healthy tone, but 
no advance in prices has been noted; No. 3 Rhondda 
large has made 10s. 9d. perton. Coke hasexhibited little 
change ; foundry qualities have made 17s. 3d. to 17s. 6d. 
per ton, and furnace ditto 15s. to 17s. per ton. The manu- 
factured iron and steel trades have remained in much the 
same state ; an improvement has, however, been noted in 
the demand for heavy section steel rails. 


Lighthouses in the West.—A tender of Messrs. Jones 
Brothers, of Lynton, has been accepted by the Trinity 
Board for a new lighthouse at the Foreland in the Bristol 
Channel. Progress is being made with two new light- 
houses on Lundy Island. 


The “‘ Arrogant.”—The Arrogant cruiser left Plymouth 
Sound early on Thursday for an eight hours’ full-power 
trial, on which an average speed of 19.6 knots was 
attained. The mean results of the trial were: Mean 
steam in boilers, 250 lb.; ditto at engines, starboard, 
244 lb.; port, 244 lb.; steam cut-off in high-pressure 
cylinder, starboard, 69.7 per cent. ; port, 71 per cent. ; 
vacuum, starboard, 26 ; port, 25.9; revolutions, starboard, 
141; port, 140.7. The mean pressure in cylinders was— 
high, starboard, 105, port, 107; intermediate, 43.9 
and 39.7; low, forward, 19.3 and 20.3. The indi- 
cated horse-power was—high, starboard, 1545, port 
1575; intermediate, 1689 and 1496; low, forward, 
1495 and 2040. This gave a total for the starboard 
engines of 5179, and for the port engines of 5111, the 
gross total being 10,290, which worked out at 19.6 knots 
per hour. The result was regarded as satisfactory. The 
draft was 20 ft. forward and 22 ft. 1 in. aft. 


Bristol Docks.—The Bristol City Council has resolved 
to promote a Bill for the construction of a new dock at 
Avonmouth, capable of accommodating the largest vessels 
now afloat or being built. The site of the proposed dock 
adjoins the present one, and it is to be 40 acres in extent, 
with a lock over 800 ft. long. The cost is estimated at 
1,500,0002. The Docks Committee of the Council esti- 
mates the capital expenditure during the current financial 
year on works now in progress, and which have been 
sanctioned by the Council, at 87,0202. The Committee 
further estimates the cost of carrying out the Bristol 
Dock Act, 1897, at 73,8002. 


The ‘‘ Pelorus.”—The Pelorus, cruiser, which was de- 
tached from the Channel Squadron in July in order 
that she might have certain machinery defects made good 
at Devonport, is not likely to join the Squadron until its 
return to England in Tivesasieer, Of 11 vessels of this 
type ordered by the Admiralty, about 18 months ago, the 

elorus is the first to be completed, and it is proposed to 
subject her to an extensive series of trials, in order that 
the Admiralty engineers may be able to fully ascertain 
the capabilities of the whole class. The trials will include 
One of 24 hours’ duration, with a mean indicated horse- 
power of 2300; an eight-hours’ trial at 5000; a four hours’ 
forced drought trial at 7000; and two trials of 72 hours’ 
duration each. 


Graving Docks at Barry.—A new graving dock is in 
course of construction by Messrs. Price and Wills for the 
Barry Graving Dock and Engineering Company, which 
will provide as nearly as ible a duplication of its 
existing ship-repairing facilities. The directors of the 
3arry Railway Company have also for some time been 
convinced of _the necessity of following this example, 
and have decided to invite tenders for the construction 
* an extension of about 120 ft. of the Commercial Dry 
eg running alongside the Lady Windser Deep Lock. 

his work will probably be also entrusted to Messrs. Price 
and Wills, 
gee aiaworthy and Bude Railway. —The London and 
South-Western Railway Company is proceeding with this 








long-delayed line. A short distance from the point at 
which a start is made from Holsworthy, a viaduct of con- 
siderable height is being built. The viaduct consists of 
nine spans of a uniform width of 50 ft., the greatest 
height being 93 ft. The contractors engaged are Messrs. 
J. Aird and Co., while the engineers are Messrs. Gal- 
braith and Church, of Westminster. 


Rhymney Iron Company, Limited.—There has been a 
good deal of agitation of late among the proprietory of 
this company. The outcome has not, however, been very 
great at present, the discontent expressed having only re- 
sulted in the appointment of a committee to confer with 
the directors as to the future management of the under- 
taking. 

Swansea.—At the monthly meeting of the Swansea 
Harbour Trust on Monday the Executive Commitee re- 
commended that tenders should be invited for the supply, 
of steel rails and iron chairs for the Prince of es’ 
Dock extension. The Committee further recommend 
that the excavations from the new graving dock should, 
by arrangement with the contractor carrying out that 
work, be deposited on land belonging to the trustees 
behind the concrete portion of the East Pier, as they 
would form a needed backing to the pier, and make 
useful ground. Plans had been prepared for a new 
wharf, having a frontage of 700 ft. on the entrance 
channel, which could be conveniently formed, provided 
the timber jetty on the east side of the tidal basin was 
extended southward, the round head removed, and the 
ground in front of the East Pier deepened. The engi- 
neer’s estimate for carrying out the work was 6154I. 
The Committee had given the pro 1 careful con- 
sideration, and recommended that it should be adopted. 








MISCELLANEA. 

Tur first meeting of the new session of the Leeds As- 
sociation of Engineers was held on September 30 last, 
when an address was delivered by Mr. W. Heldon, the 
president. 


The annual report of the Yorkshire College Engineer- 
ing Society shows that body to be in a satisfactory con- 
dition financially. The new sesssion opens on Monda 
next, when an address will be delivered by Mr. J. H. 
Wicksteed, M.I.C.E., the new President. 


The Trade Classes in Photography and Photo-Engrav- 
ing at the Polytechnic Institute, Regent-street, W., will 
open on Tuesday next. Particulars can be obtained on 
application to the Photographic School at the above 
address. 


As the result of a series of special experiments made at 
the Central Laboratory of the French Minister of Marine, 
the use of delta metal for the various fittings of high- 
pressure boilers used in the French Navy has been 
authorised. 


The first ordinary meeting of the new session of the 
Inchicore Engineering Society was held on Monday, 
October 4, when a paper by Mr. C. B. Criton was read on 
‘‘The Production of Acetylene Gas,” and was followed 
by a short discussion. 


A public commercial reading-room has been opened to 
the public at the Imperial Institute, and may made 
use of, free of charge, from 11 a.m. to dusk. It is sup- 

lied with the principal commercial and technical papers, 
both English and colonial, as well as with many foreign 
publications of similar character. 


From returns collected for Ryland’s Iron Trade Cir- 
cular, it appears that the number of blast-furnaces stand- 
ing at the end of last quarter (September 30) was 674, of 
which 375 were in blast. There was thus a decrease in 
the number standing of eight, and of those in blast of 
five, as compared with the returns for the previous 
quarter. 


The Italian Parliament having passed a law for the 
creation of an auxiliary fleet of cruisers of 7000 tons or 
more, with a speed of 18 knots, the Navigazione Générale 
Italiana and La Veloce companies have undertaken to 
build, the former three and the latter four, such cruisers. 
Vessels built and provided under the new regulations 
will receive an extra premium or subsidy. 


The Board of Trade announce that they are now pre- 
pared to receive electrical instruments for standardising 
at their laboratory, 8, Richmond-terrace, Whitehall. The 
only instruments they are prepared to deal with at pre- 
sent are such as are intended for the measurement of 
electric pressure, current, power, quantity, energy or 
resistance. Particulars as to fees, conditions of test, &c., 
may be obtained on application to the laboratory afore- 
said. . 

The official report to the Department of Mines, West 
Australia gives the following figures as to the gold ex- 
ported from the Colony. 


02. 

Gold exported during 1895 231,512 
i i 1806... us. §©=6 SS 

‘3 first half of 1897 265, 230 


The average amount obtained per ton of ore melted during 
the past half-year was 1 oz. 12 dwt. 21 grains. 


The Spanish residents of the Rio de la Plata have sub- 
scribed to present to their home Government a protected 
cruiser of 1775 tons, which is to be built by contract at 
Graville, near Havre, and will probably receive the name 
of Rio de la Plata. She will be 246 ft. long, with 
35 ft. 6 in. beam, and 14 ft. 3 in. draught, and will carry 
two 5.5-in. guns, four of 3.9-in., four 2.2-in. quick-firing 
guns, six machine guns, and will have two torpedo tubes. 


Normand multitubular boilers and two triple engines of 
7100 horse-power together will give a speed of 20 knots. 


The new electricity works of the Bradford Corporation 
were opened on Friday last, and include some most 
interesting features. Amongst these may be mentioned 
the fitting of the boilers, which. are of the marine type, 
with Ellis and Eave’s system of induced draught, the fans 
being driven by electric motors. The supply is effected 
at high-pressure for _a continuous current system of 
430 and 230 volts. The engines consist of two sets of 
Willans and Robinson ee engine, each in- 
tended to give 600 indicated horse-power when running at 
300 revolutions per minute, and supplied with steam at 
an initial pressure of 180 lb. per square inch. The dy- 
namos, of the six-pole type, were supplied by Messrs. 
Siemens Brothers and Co., of London, and the boilers by 
Messrs. John Brown and Co., Sheffield. The total cost 
of the new works is put at about 4000/7. 


The experiments in wireless telegraphy which are being 
made near Dover by the Post Office authorities are being 
continued, and have reached an interesting stage. They 
are continued daily with varying results, according to 
atmospheric conditions. The authorities are endeavour- 
ing to obtain as satisfactory results as those achieved by 
Marconi, but up to the present time they do not appear 
to have been so successful. The receiving apparatus is 
sent out every morning on a trolley so that it can be trans- 
ferred to different parts of the country to be experimented 
with. Strict cmeag 4 is maintained in regard to the instru- 
ments, and when the experiments are concluded at the 
end of the day, the apparatus is brought back to Fort 
Burgoyne and carefully guarded. The experiments are 
now being made within a radius of three fe a of the fort. 
Hitherto they have been confined to two miles with the 
most successful results, messages being freely and dis- 
tinctly transmitted. At the three miles radius, it is 
stated, the results are not nearly so satisfactory. In order 
to transmit to a greater distance the height of the vertical 
wire has to be increased. As the pole at Fort Burgoyne 
is already a considerable height the use of the flying kite 
has been resorted to in order to test at still greater heights. 
The kite is composed of thin copper, a wire running from 
the tail to the transmitter. 


_ The sand-blast is being used on a large scale for clean- 
ing the 17 lattice girders forming the 150th-street viaduct, 
New York City, preparatory toa thorough re-painting, in 
which competitive tests are to be made between the preser- 
vative powers of various brands of paint, The nozzle 
through which thesand-blast issues isof chilled castiron, and 
when new is 8 in. long and about ;"; in. in diameter inside. 
This latter dimension, however, rapidly increases under 
the attrition of the sand, and is } in. in diameter at the 
end of two hours’ work. The hose carrying the blast to 
this nozzle is 24 in. in diameter, and is lined with rubber, 
which appears not to suffer from the action of the sand, 
unless the hose is sharply bent. The sand used is washed sea 
sand screened to pass a 10 mesh and to be retained in a 
50 mesh. It is used three times over before becoming so 
fine as to be useless. The quantity required is about 
4 cubic feet per square foot of surface cleaned. The 
velocity of the air at its point of exit from the nozzle is 
1150 ft. per second. When in use the nozzle is held close 
to, and considerably inclined to, the surface to be cleaned, 
this position being adopted so as to keep the dust and 
flying particles away from the operators. Two of the 
latter are —— to manipulate each jet, and they are 
provided with helmets to protect the lungs and face from 
the dust. About 80 square feet of surface can thus be 
cleaned in one hour by each jet, and the painting is pro- 
ceeded with immediately the cleaners have stop work 
for the day. Quick painting is very essential, as the 
cleaned surface rapidly oxidises. The surface, as left by 
the blast, is of uniform drab tint and takes the paint ex- 
tremely well. From the experience gained itis estimated 
that on a sufficiently large scale the cost of cleaning, in- 
— of scaffolding, &c., would be about 37d. per square 
oot. 








Etectric TramMways.—The Bradford City Council 
sanctioned on Tuesday the immediate construction of 
tramlines to Horton and Bolton on the overhead electric 
system. One of the members predicted that within ten 

ears there would be a line on the trolley system from 
Tad to Bradford. Major Cardew, R.E., conducted a 
Board of Trade inquiry at Halifax on Tuesday, with 
reference to an application by the Town Council for power 
to borrow 9300/. for purposes connected with an electric 
tramway scheme. he town clerk (Mr. K. Walton) 
stated that the Halifax Corporation Tramways Act, 1897, 
authorised the Corporation to borrow 20,000/., and other 
sums if necessary. The 20,000. had already been appro- 
priated. There was no opposition. 





A New AvtocrapHic Process.—The Autographic 
Company, of Middlesbrough, are making a new appa- 
ratus for producing duplicates of writings, sketches, and 
drawings. By aid of a special ink the matter to be re- 
produced is written, or drawn, on a sheet of ordinary 
paper ; this is then laid on a film of black material, about 
the thickness of cardboard, and transferred thereto by a 
light pressure. All is then ready for 200 or more copies 
to be ‘ pulled ” without further preparation or difficulty. 
There is no inking to be done, which is a very great ad- 
vantage. The black film supplies all the ink, which, 
curiously, rises up through the letters already applied to 
its surface each time a piece of paper is laid on it and 
lightly rubbed with a felt pad. The black part of 
the film does not soil the paper, the result being that most 
excellent copies are obtained with very i. - t trouble. 
We have seen capital duplicates of letters, sketches, and 





type-written matter made by this apparatus. Of course, 


a fresh black film is required for each document, 
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FREE LABOUR. 

Tr must be acknowledged that the National Free 
Labour Congress, which held its fifth annual meet- 
ing in London on Tuesday and Wednesday of this 
week, has attracted less public attention than 
persons acquainted with the progress of events in 
the labour world might have expected ; certainly 
far less attention than the Trades Union Congress 
held at Birmingham a few weeks ago. It is some- 
what difficult to account for this apathy at a time 
when there is taking place the greatest struggle be- 
tween Labour and Capital that this country has ever 
seen. Surely there is as great need for freedom of 
labour as of any other of the factors which go to 
make up our complex civilisation ; indeed, the 
essence of civilisation is liberty to work, and to 
receive the reward of work. Perhaps it is a con- 
sciousness of the elemental need for the freedom of 
labour that has made the average man take so little 
heed of the proceedings of the Congress. He sees 
no need for an elaborate organisation to enforce 
that which is self-evident ; he takes it for granted, 
in ‘‘this so-called nineteenth century,” as an 
eminent Member of Parliament once said. But the 
average man—the man in the street — knows 
nothing. That is, of the meaning of the term. Cer- 
tainly he knows nothing of the inner working of 
modern engineering workshops. The trade union 
‘*bosses” (we are forced to use an ungraceful 
American term here) have worked so skilfully that 
they have managed to impress a large section of the 
public with the idea that the present dispute is 
solely one between Capital and Labour ; or, as they 
would put it, between those who do work and those 
who levy a tax on work done. That this is far 
from the case those practically acquainted with the 
engineering industry are well aware. Even among 
trades unionists there is a large proportion now on 
strike who do not believe in the justice of the 
cause for which they are compelled to do battle— 
compelled because the wire-pullers of their Union 
control the accumulated savings of a lifetime which 
have been, as the men fondly hope, put in trust 
for provision against old age. If the merchant, 
the banker, lawyer, stockbroker, or other em- 
ployers outside the engineering industry wish 
to realise what modern trades unionism means, 
let them imagine similar conditions in their own 
offices. If subjected to the same dictation they 
would first of all be compelled to pay, even the 
most incompetent, a high minimum wage. That, 
however, would be the least part of the evil. Cer- 
tain tasks would be allotted to certain classes. A 
clerk who keeps the journal—he must only keep 
one—may not make an entry in the ledger ; a cor- 
respondence clerk must under no circumstances 
call on a another merchant or customer to take a 
verbal message, or negotiate, by word of mouth, 
any special business with which he might be 
acquainted. The petty cash clerk, disbursing 
but a few shillings weekly, must be paid a 
salary based on the rate appropriate to the 
manager who regulates the finances of the firm. 


79| The usual day for collecting accounts is Saturday ; 


but collectors must be a separate class, invoice 
clerks must not be told off for the work, whatever 
the exigencies of the firm may be. Buyers must not 
sell, and salesman must not buy ; to ask a junior 
clerk to post a letter (messenger’s work) would be 
resented as an outrage, whilst if a messenger were 
to direct an envelope it would empty the office, 


for the whole staff would be called out on strike 
because an ‘‘ unskilled man ” would be doing work 
‘claimed ” by the Union. In addition to this the 
employer would not be at liberty to engage any 
likely man he thought capable of carrying on the 
duties; he would be confined in his selection to 
members of the Union, capable or incapable. 

All this seems fantastic, but is it really such a 
parody on trades unionism as it at first sight 
appears? Is it more absurd than restrictions as to 
the number of machines a mechanic is allowed by 
his Union to look after? Is it not as reasonable 
as the demarcation of work insisted upon as a 
principle? Is the state of affairs we have imagined 
more grotesque than the quarrel of the boiler- 
makers and the fitters on the water-tube boiler 
question when both Unions ‘‘claimed” the work ; 
and both respectively, without question or com- 
promise, threatened to call their men out if 
any, other than their own members, were allowed 
to touch the work? The employers were naturally 
at a dead lock. In the case under consideration 
boilers were made and only wanted testing. The 
contractors offered (they were under a penalty for 
non-delivery of 501. a week) to get the drawing- 
oftice staff to do the work and pay both boiler 
makers and fitters for what they would not let each 
other do; but this was not agreed to. Finally, 
after 11 weeks’ delay, the employers took the matter 
in their own hands, and the consequence was a 
strike with the usual dislocation of work. That is 
but one typical instance, which illustrates what 
‘demarcation of work” means. It is plain to the 
meanest intelligence that work cannot be carried on 
under these conditions. 

The ship joiners have a Union ; so have the ship- 
wrights. ‘‘ Demarcation of work” is defined 
among other things by the thickness of a board. 
In the construction of a large yacht a short time 
ago, it happened that a plank was a little over 14 in. 
on one edge, but tapered to less than that thickness 
at the other edge. An inch and a half thick is 
the line of demarcation of work, and naturally 
both the shipwrights and the joiners ‘‘ claimed ” 
the plank. There was much consultation, and a 
deal of threatening from both Unions, but after 
work had been delayed for a considerable time the 
head of the firm took the matter into his own 
hands, and told both Unions they might go to a 
place to which troublesome things are often rele- 
gated by persons of caloric temperament. In this 
case the Unions thought it wiser to say nothing 
more about the matter; but the constant struggle 
of the leaders is to strengthen their position in 
such matters, and get the control of work more and 
more into their own hands. So much for demarca- 
tion of work. It is a policy the Union leaders are 
just now trying to keep in the background, having 
found they have overshot the mark and are about 
to get a severe reverse. It must not, however, be 
forgotten that trades unionism means the inviolable 
restriction of certain work to the members of the 
Union, and demarcation of work is the necessary 
result of such a policy. 

It is not easy for persons outside the Unions to 
find out what are its rules ; but one thing is certain 
—that the Amalgamated Society of Engineers sets 
itsfacestrenuously against piece-work. ‘*The Society 
considers it one of the greatest evils it has to con- 
tend with, and it therefore becomes the duty of 
every member to permanently dispense with piece- 
work whenever an opportunity presents itself, and 
certainly to prevent its introduction into any shop 
or district where it does not exist.” That was the 
position taken by the Executive of the Society a 
dozen years ago ; a pious hope ineffective for evil 
in itself. Since then the aggressiveness of trades 
unionism has advanced by leaps and bounds. Even 
at that time, there were penalties. ‘‘ Any mem- 
ber asking for or taking work by contract or piece- 
work,” said the rules of that period, ‘‘ in any shop 
where contract or piece-work does not at present 
exist, the same being proved to the satisfaction of 
his branch or branch committee, shall for the first 
offence be fined 20s., and for the second be ex- 
cluded.” There is no need to comment on this. 
The only objection that can be raised against piece- 
work or payment by results is that it calls forth 
the best energies of the workmen, and isa check on 
skulking. The condemnation of piece-work should, 
however, be taken in conjunction with another claim 
put forward by trades unionism, namely, the virtual 
selection of foremen or leading hands. This demand 
was delivered by one of the Unions only a short time 








ago. They requisitioned, on the pain of a strike 
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which actually took place, among other things, that 
men working on a job should have the power to 
object to any leading hand, and that that leading 
hand should be immediately displaced. Under 
these circumstances the men would be complete 
masters of the situation to work as they pleased, 
for piece-work was abolished by the same peremp- 
tory edict. 

We feel apology is due to our engineering readers 
for repeating such well-known facts, but the pre- 
sent dispute has become a matter of national im- 
portance, and we think it may not be unprofitable 
to point out to those to whom the aspirations of 
trades-union autoerats are not so well known, what 
are the real ambitions of the leaders of the new 
unionism ; what, in fact, the ‘freeing ” of labour 
means. Against trades unions as benefit societies 
no one has a word to say, least of all, employers, 
who must benefit by the frugality and industry 
that spring from a habit of putting by for the 
future and a provision against sickness and 
distress. ‘* Benefit” has, however, become a 
secondary consideration with the ‘‘bosses” of the 
Unions ; excepting as they look on it as a valuable 
means of coercion to bend members of the societies 
totheir political ends. The superannuation benefit 
is the chief means by which the freedom of indi- 
viduals is held in check, but probably few of the 
members of the Amalgamated Society of Engineers 
realise how slender is their hold on the fund. The 
rules say—we are quoting from an old edition, but 
we believe that the same regulations are in force : 
‘* Any member 55 years of age, who has been 25 
years successively in the Society, who is not out 
of benefit through arrears, and who through old 
age or infirmity is unable to obtain the ordinary 
rate of wages, and applies for superannuation 
benefit, shall state his case to a summoned meeting 
of his branch. Should that meeting be satisfied 
with the validity of his claim, they shall furnish 
all evidence to the local council, who shall have 
power to grant 7s. per week; or if 30 years a 
member 8s. per week; if 35 years a member 


%s. per week; and if 40 years or upwards 
10s per week.” Criticisms on the financial 
position of the Society have appeared lately, 


and the conclusions arrived at have been ques- 
tioned by those interested in the Union. It 
would appear that the latter were justified in the 
the exceptions they have taken to the figures of 
the critics, but they seem to base their defence 
on a cynical disregard to the claims members 
might reasonably expect they possessed on the 
funds of the Society. It will be seen by the 
passage we have quoted that the old-age pen- 
sion is permissive, and not absolute. The 
local council ‘‘shall have power to grant,” 
the rule says. If there were no funds the local 
council naturally would not exercise that power, 
and there the matter would end. We hear that 
already men are complaining that they cannot 
receive superannuation benefit to which they con- 
sider themselves entitled. However this may be, 
no unprejudiced person can doubt the reasonable- 
ness of the suggestion made by Sir H. H. Howorth 
at the Fair Trade Congress, that the benefit fund 
should not be mixed up with the war chest. 

We do not follow the proceedings of the Free 
Trade Congress in detail, because we have ourselves, 
in former articles, dealt with the majority of the 
points raised. The President, Mr. John Chandler, 
‘*an ordinary Thames ship-worker,” as he described 
himself, gave an admirable address, setting forth 
undeniable facts in simple yet forcible language, 
and disagreeing with those opposed to his views 
without acrimony. His address formed a pleasing 
contrast to the bellicose and bombastic contribu- 
tions to the dispute which have emanated at times 
from the opposite side. To some, we understand, 
it seems strange that workmen should take what 
appears to be the side of the employer, and that 
they should oppose their own class. The economic 
heresy that industry is necessarily divided into 
two hostile camps, and while one benefits the 
other must suffer, is common. It is pleasing to 
know, therefore, that 182,000 British working 
men — for that was the number represented 
at the Free Labour Congress—have the sense to 
see through the fallacies which the Labour leaders 
and ‘‘ Socialistic ” agitators so industriously preach. 
These men recognise that industry cannot be suc- 
cessfully carried on under present conditions, and 
they see, therefore, that the employers are fighting 
the cause of Labour as much as that of Capital. 
The free labourers and the employers are on the 


same side ; they are fighting a common foe, and it is 
not to be wondered at, therefore, that the senti- 
ments of both parties should be alike. The reso- 
lutions of Mr. Ritson, of Hull, and Mr. W. S. 
Cudney, of Woolwich, moved and carried, on the 
first day of the meeting, bear evidence of this fact. 

The information given to Mr. Chandler that men 
concerned in the Labour Dispute had resolved to 
enter works under the guise of non-unionists in 
order to destroy machinery, we trust may prove 
not to have been founded on fact ; although when 
one remembers the violence of pickets towards 
| non-unionists we cannot dismiss such rumours as 
|frivolous. A gang of bullies who would not 
hesitate to attack one of their own class, would 
scarcely be dissuaded by moral considerations from 
maliciously injuring the property of the masters. 
The proposal to send ‘‘ emergency men” to 
protect non-strikers is one which should not be 
acted upon without grave consideration. Nothing 
could be more disastrous at the present time than 
anything like a riot or general fight between the 
two classes of workmen. People in the case of a 
fight are very apt to jump to the conclusion that 
both sides began it. Still, one cannot help sym- 
pathising with the believers in freedom amongst 
the workmen when their blood rises at seeing their 
fellows maltreated with impunity. The fines that 
are often inflicted are no punishment at all for the 
offenders, who come out of the dock as heroes 
among their fellows; for strange as it may seem, 
there are degrees of degradation which enable a 
man who has assisted half-a-dozen others to attack 
a single individual to be considered worthy of 
admiration. Perhaps the threat of the free 
labourers may have the desired effect of awaking 
the protectors of the peace to a sense of their 
duties. It would be a most desirable thing, as 
suggested by Mr. Hall at the Congress, if those 
who by inflammatory speeches incite men _ to 
violence could be brought within reach of the law. 
The partiality of the Labour Department of the 
Board of Trade in Labour Disputes formed the sub- 
ject of a resolution moved by Mr. James Francis, of 
St. George’s-in-the-East. Itis a subject that needs 
inquiry on the part of the Government, as we 
intimated last week. There are able and impartial 
public servants in this department, but there are 
also those connected with it whose antecedents 
lay them open to criticism. 

On the whole, it may be said that if the pro- 
ceedings of the Free Labour Congress were not 
sensational, it was because they were prompted 
by sound economic principles. The fact that a 
large body of working men still possess common 
sense, and have courage to exercise it, is one of the 
most pleasing aspects of the time, and may be 
taken in some measure as a counterbalance to the 
very unpleasant, but unavoidable, industrial war. 











THE SHIPBUILDING INDUSTRY. 

Ir the present strike and lock-out of the mem- 
bers of the Amalgamated Society of Engineers and 
their allies continue much longer, the shipbuilding 
industry will come almost to a standstill, except in 
the case of the two leading firms which have held 
aloof from the Federation, Already avery marked 
decline in production is visible. In September 
there were only eight vessels, representing 8000 
tons, launched on the Clyde, while in the corre- 
sponding month of last year there were launched 
17 vessels, representing 24,000 tons, a very notable 
difference. While vessels are kept in hand, waiting 
for their machinery, ~— are not eager to give 
fresh orders, and hence launches are delayed. 





| September 30, 1897. September 30, 1896. 






































Description. | - 
No. Gross Tonnage. N: 0, Gross Tonnage. 

Steam. | | 
Steel oe .. 364 868,495 283) 628,448 
Iron me os ; 54 8,721 28) 4,047 
Wood and composite. . 2 171 2) 737 
Total .. ..| 420 877,887 313, 633,232 
Sail. —_ — —_— 
Steel 13 4,888 20) 23,720 
oS ee eee 226 1) 226 
Wood and compesite... 21 1,835 21 2,463 
Total .. 35 6,949 42) 26,409 
Total Steam and Sail. 455 884,336 355, 659,641 











According to Lloyds’ Register of Shipbuilding 
returns there were 455 vessels, of 884,336 tons 








gross, under construction in the United Kingdom 
at the close of the quarter ended September 30, 
1897. These figures are somewhat, but not 
greatly, in excess of those of last quarter, 
when 435 vessels, of 871,661 tons, were under 
construction, warships being excluded from the 
reckoning in both cases. Practically the whole of 
the vessels under construction are steel steamers, 
iron vessels only representing 1 per cent. of the 
tonnage, and steel sailing vessels about 4 per cent. 
There are 35 sailing vessels being built, or 7} per 
cent. of the whole by number, but their total ton- 
nage is less than 7000, or 0.078 per cent. of the 
total amount. The present returns, which are given 
in the Table below, are the highest since June, 1889, 

During the quarter there were commenced 169 
vessels of 235,909 tons, and there were launched 
121 vessels of 223,304 tons. Of the 455 vessels 
under construction 342 are for owners in the 
United Kingdom, and six for the Colonies. All 
the remainder are for the foreigners, or the ulti- 
mate ownership is not known. Our best customer 
during the period under review has been Japan, 
for which country 10 vessels of 48,690 tons of mer- 
chant shipping are under construction. There are 
a large number—20—being built for Russia, but 
they only aggregate 13,660 tons. Germany is 
taking 19,850 tons in three vessels, Holland 16,500 
tons in five vessels, France 10,560 tons in eight 
vessels, Norway 13,815 tons in five vessels, Spain 
17,180 tons in seven vessels, and Denmark 9540 tons 
in five vessels. 

Lloyds’ Registry naturally keep war vessels 
separate from mercantile ships in their records, 
They form, however, a very important feature in 
the shipbuilding trade of the country. There are 
at present 87 war vessels under construction, with 
an aggregate displacement of 318,612 tons. Of 
these only nine vessels, aggregating 76,720 tons, 
are in Royal Dockyards, the remainder being in 
private hands. However, 25 of them are torpedo- 
boat destroyers, whose combincd displacement is 
only 8300 tons. For foreign countries there are 
being built 34 war vessels, of which 21 are torpedo- 
boats or destroyers ; at Elswick there are 39,737 
tons under construction, and at Low Walker 19,53 
tons. The Thames Iron Works and the Clyde- 
bank yard are each building an ironclad of 14,000 
to 15,000 tons displacement. 

It is curious to note the fashion in the sizes of 
merchant vessels. If we omit vessels under 200 
tons, we find that there are more vessels building 
of between 3000 and 4000 tons than of any other 
size. Of these there are 64 under construction. 
The 2000 to 3000-ton ships come next with 50 in 
hand, and then the 1000 to 2000 tons, of which 
there are 42 under construction. From 500 to 
1000 tons there are only 18, but from 200 to 500 
tons there are 41. Among the ships larger than 
those of 4000 tons, we find a steady decline in 
numbers as the tonnage increases, the figures being 
21 for 5000 tons ; 18 for 6000 tons; and so on to 
one for a vessel between 9000 and 10,000 tons. But 
there are five vessels building over 10,000 tons. 
This is a remarkable circumstance, and shows how 
the tendency of trade is to deal in larger and larger 
quantities. Of course, it is only special trades, con- 
nected with raw material, such as ore, coal, and the 
like, that can find cargoes for such immense vessels. 

Although our Fleet is growing rapidly, yet the 
new shipping is not all net gain. Losses are con- 
tinually taking place, owing to stress of weather, 
perils of navigation, fire, and removals by break- 
ing up. When reckoned by the number of vessels 
the losses seem great, but when expressed in ton- 
nage the wastage looks less important, as it is the 
small sailing vessels which suffer most. It takes a 
great many of them to equal one of the new 10,000- 
ton ships. In the three months from April 1 to 
June 30, 1897, the losses from all causes of steam 
vessels owned in the United Kingdom amounted to 
27 vessels, aggregating 43,845 tons gross. The 
losses of steam vessels all over the world amounted 
to 63 vessels of 87,432 tons. This was under the 
average for the year 1896, but it must be remem- 
bered that the second quarter of the year is not so 
dangerous to shipping as the winter. Of sailing 
vessels there were 138 lost in all, aggregating 
71,142 tons. In the United Kingdom the percent- 
age of steam vessels lost was 0.41, which is greater 
than the percentage of several other countries, 
though, of course, less than many. The fleets of 
of some Continental countries are, however, so 
small that percentages are often delusive. The 
Dutch make a bad record this quarter with one 
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vessel burnt, and two lost by collision out of 225. 
In regard to sailing vessels Norway has lost 41 
out of 2098, or 1.96 per cent. Anything is 
reckoned good enough for the timber trade, with 
the result that five Norwegian vessels have been 
abandoned at sea, and six posted as missing. 
Sweden has a particularly clean record ; six sail- 
ing vessels have been broken up, but not one lost 
n other ways. 

The grand total of all vessels (both steam and sail) 
removed during the second quarter of the year, is 201 
ships, of 158,574 tons. People who are nervous at 
going to sea will take a “fearful interest” in 
studying the chances of meeting the various kinds 
of dangers. Of the 201 vessels, 4.5 per cent. 
were abandoned at sea; 7.5 per cent. were burned ; 
11.5 per cent. were lost by collision ; 7 per cent. 
foundered ; 12 per cent. are missing; and 36.5 
per cent. were wrecked. The remainder were 
broken up. As there are about 26,000 vessels 
afloat, above 100 tons measurement, the chances 
of coming by one’s death from any particular 
cause are very small, particularly if Dutch, Italian, 
and Norwegian sailing vessels be avoided. The 
proportion of British steamers lost (other than 
condemned or broken up) in 1896, was 1.50 per 
cent., and in many cases, of course, the crews 
were saved. 








AN INTERNATIONAL INSTITUTE 
IN PEKIN. 

NortwiITHSsTANDING the obstruction of the official 
classes in China, signs are not wanting that the 
country is beginning to move and to recognise the 
necessity for Western knowledge. Probably the 
awakening will be brought about in ways which 
are little expected, and will be very rapid. One of 
the most interesting undertakings in China at the 
present time is one which has been proposed by 
Mr. Gilbert Reid, and on behalf of which he is 
seeking to raise a sum of 100,000 taels. His idea 
is to establish an international institute in Pekin, 
which will be an intellectual centre for the diffu- 
sion of enlightening and liberal influence amongst 
the mandarins and educated classes of all China. It 
is proposed that the institute shall consist of (1) an 
auditorium, where lectures may be delivered to the 
educated classes as far as possible, and in connec- 
tion with which there will be small class-rooms 
for the propagation of certain schemes and certain 
branches of learning somewhat similar to the uni- 
versity extension course. A huge number of 
officials—of the younger class — are interested in 
Western education, but they are utterly unable 
to go through a course of three years’ study, and 
therefore these class-rooms would be of immense 
benefit to them. (2) A museum in which speci- 
mens of the apparatus, machinery, models, &c., of 
Western skill and civilisation would be included, 
so that the Chinese might be afforded an oppor- 
tunity of seeing what was being done in foreign 
hands. 3. A library and a small book - store. 
4. Reception rooms for social meetings. All 
who have lived in China know that the Chinese 
are not accustomed to public lectures, but they are 
accustomed to social meetings. The Chinese 
Foreign Ministry—the Tsung-li-Yamen—has now 
extended its formal approval to the scheme ; which 
is remarkable, for as Mr. Reid points out, this is 
the first time that an official sanction has ever been 
given to a foreign scheme, under foreign auspices, 
aiming at progress, enlightenment, and reform. 
As an illustration of the manner in which they 
do things in the high official circles of the 
Celestral Empire, it may interest our readers 
to peruse the following translation of the sanction : 
‘‘We, the Princes and Ministers constituting the 
Imperial Board of Foreign Affairs, do issue the 
following instructions in reply: The American 
missionary, Gilbert Reid, has many times presented 
to this Board documents setting forth his views as 
to the requirements of the times. He has also laid 
before us proposals for the erection of an institute 
of learning. These papers we have looked over, 
and find them marked by sagacious insight. The 
said missionary has lived in China many years, 
and is intimately acquainted with the state of affairs. 
His learning penetrates to fundamental principles, 
and his heart is animated by benevolent motives, 
which are worthy of high praise. Besides keeping 
these documents on file for future reference, we 
assure the said missionary that when his plan for the 
institute goes into operation, if the actuality 
answers to the prospectus, producing good and not 








evil, the Board will, after due investigation, confer 
on him additional tokens of approval. In the 
meantime, let the secretaries of the Board convey 
to Mr. Reid this expression of our cordial com- 
mendation, along with his original petition.” This 
document is certainly of a very cautious nature, but 
nevertheless it is remarkable, coming from such a 
source. An institute like that proposed by Mr. 
Reid would be of the greatest use in China, for 
whatever steps may be taken by the Government, 
experience has proved in every country that a non- 
official educational institution is very necessary for 
the free expression of opinion, and for the develop- 
ment of original thought and investigation. Pro- 
bably the favourable notice which has been taken of 
Mr. Reid’s work is due to the friendship of Li 
Hung Chang, who sent him a letter of approval 
setting forth that suspicion, prejudice, and self- 
supremacy were the peculiar traits of educated 
Chinese, éspecially noticeable in their estimation 
of other countries. This would be a remarkable 
letter from any Chinese of position ; but coming 
from one who signs himself ‘‘ Senior Guardian 
of the Heir Apparent, Classical Reader to His 
Majesty the Emperor, Senior Grand Secretary of 
State, Minister of the Foreign Office, and Earl of 
the First Rank,” it is of a peculiar significance. 
Its publication will help to dispel a great deal of 
that national conceit which is the greatest obstacle 
to progress in China, and it may probably mark the 
beginning of a movement which may be of the 
greatest importance in China. 


THE WEATHER OF SEPTEMBER, 1897. 

More than usual northerly winds prevailed over 
the British Islands during September, 1897, bring- 
ing down the temperature about one degree, and 
while giving a normal rainfall, caused a difference 
in its distribution. Thus the north district had a 
normal quantity of rain and a normal duration of 
sunshine, the east and south more rain and less 
sunshine, the west less rain and more sunshine. 
Rainy days in all these districts exceeded by four 
the usual numbers. As representative stations for 
sunshine, Aberdeen had 132 hours, Parsonstown 
154, London only 98; notwithstanding, the west 
of Ireland appears to have had the most overcast 
weather, and the north of Scotland the least. 

Although heat and brilliancy were predominating 
features of the summer, a stormy rainy period com- 
menced before its close. Autumn made early ad- 
vance and was sternly present throughout the 
month. Dismal weather, with stormy winds, 
heavy rains, and such a decline of temperature as 
to give coldness to the sensation continued until 
11th. Up to this date a typical September has a 
great deal more sunshine and genial weather than 
fell to this month. However, fairly seasonable 
weather prevailed for the rest of the month. 
Though rather dull, wanting more sunshine, there 
was little rain until the 29th. The dull shortening 
days were mostly followed by obscure nights. The 
only thunderstorms were on the east coast on the 
6th, and one of great intensity over all the south- 
eastern portion of England on the 29th, between 
7 and 10 P.M. 

The mean pressure and temperature of the atmo- 
sphere, at extreme positions to which the Isle of 
Man is central, were as follows : 











| 
. Mean - 
Mean Difference Difference 
Positions. | pressure. | from Normal. | — | from Normal. 
in in. | deg. deg. 
North 29.77 above 0.01 } 61 below 1 
South 30.06 » 009 | 58 " 
West agi 30.00 » ©.14 56 above 1 
East 29.94 » 6.03 | 55 below 1 
Central 29.91 » 0.07 | 54 | sis 








The distribution of rainfall in frequency and quan- 
tity may be roughly inferred from the following re- 
sults : 











. ifferen 
Places. Rainy Days. Amount. = (fond 
| in. in. 
Sumburgh .. oe 3 3.38 nil 
Scilly .. on oe 19 4.21 more 0.93 
Valentia .. ry 21 | 3.72 less 0.66 
Yarmouth 18 | 3.32 more 0 68 


The daily general directions of the winds over 
these islands give a resultant from W. by N., the 








normal resultant being from W. by S. The highest 
temperature, 75 deg., was reported at Ochtertyre 
on the 13th ; the lowest, 29 deg., at Braemar on 
the 9th. The mean temperature in the shade, at 
8 a.m., Greenwich time, for the entire area of these 
islands, at sea-level, was on the Ist 57 deg., 3rd 
50 deg., 6th 54 deg., 8th 50.5 deg., 13th 57 deg., 
18th 50 deg., 24th 56 deg., 30th 52.5 deg., which 
indicate the crests and troughs of thermal waves. 
At Greenwich the 4th and 19th were both 9 deg. 
colder than normally. On the morning of the 2nd 
1.25 in. of rain was measured at Donaghadee, 
1.10 in. at Holyhead ; 4th, 1.40 in. at Stornaway ; 
30th, 1.09 in. at Sumburgh Head, 1.11 in. at Wick, 
1.45 in. at Cambridge, 1.03 in. at London, 1.13 in. 
at Oxford, 1.18 in. at Scilly. The greatest atmo- 
spherical pressure, 30.6 in., occurred on the 13th ; 
the least, 29.2 in., on the 2nd and 24th. Reckon- 
ing by the weather notations, there were six 
clear fine days ; overcast days varied between 19 
in the west, 10 in the north, and 12 in the other 
districts ; while fog claimed one day in most parts 
of England, mist, five or six days, chiefly in the 
south and east districts. 

A cyclonic disturbance appeared off the mouth of 
the Channel on the Ist. The core of this wind 
system crossed Wales and the north Midlands to 
the Yorkshire coast by 8 a.m. on the 2nd. Very 
stormy weather and large rainfalls were experienced 
in the southern portion of England, with hard 
squalls and rough sea. On land much damage was 
done to trees, orchards, and crops ; much distress 
at sea, and unpleasant conditions for summer holi- 
days. On the 4th a waterspout of remarkable 
duration, an hour or so, was seen off Cromer. 
White low-lying mist is characteristic of autumn. 
On the morning of the 27th it was very noticeable 
in the Metropolitan district, over grass and shrub- 
berries ; raised horizontal iron rails were dripping 
wet, though moisture was not conspicuous on other 
objects. Under trees the rails were dry, as were 
also those nearest the ground in exposed places, 
showing that the dew came from above. What 
have the meteorologists to say to this, who main- 
tain that dew comes from the ground? 

During the five weeks ending October 2 the dura- 
tion of bright sunshine, estimated in percentage of 
its possible duration, was for the United Kingdom 
35, south-west England 41, south England 40, 
Channel Isles 39, south Ireland and east England 
37, north-east England 36, central England 35, 
west Scotland and north Ireland 34, east Scotland 
and north-east England 32, north Scotland 27. 

The deaths registered in the 33 great towns of 
England and Wales corresponded to an annual rate 
of 19 per thousand of their aggregate population 
numbering 11 millions ; those in the Metropolitan 
district to rate 16.3, for a population amounting to 
nearly 4} millions, and there the deaths from 
diarrhcea diminished to 59 for the week ending 
the 25th. 








THE SANITARY CONGRESS. 
(Concluded from page 444.) 
Sewace TREATMENT. 

THE proceedings in the Engineering and Arch 
tecture Section on the last day of the meeting 
devoted to the reading of papers were of consider- 
able interest. 

There were two noteworthy contributions dealing 
with the general aspect of sewage treatment, one by 
Messrs. W. J. Dibdin and George Thudichum, the 
title being ‘‘The Scientific Basis of Sewage Treat- 
ment ;” the other being by Mr. W. Kaye Parry, 
entitled ‘‘The True Principles of Sewage Purifica- 
tion.” A paper by the City Surveyor of Exeter, 
Mr. Donald Cameron, gave the results of ‘‘A Year’s 
Experience of the Septic Tank System.” In addi- 
tion to these Dr. Sydney Barwise read a paper “On 
the Purification of Sewage ;” Mr. E. J. Silcock, 
Borough Engineer, King’s Lynn, another on 
‘*Storm Water in Relation to Sewage Purifica- 
tion ;” whilst Professor A. Bostock Hill presented 
. ee on ‘ Filtration of Sewage through 

oal,” . 

In Messrs. Dibdin and Thudichum’s paper, which 
preceded the others above referred to, the authors 
made an attempt to formulate the present position 
of the question of sewage treatment, and to show 
the broad principles which have been established. 
We are first given the elements of sewage. It is 
a mixture more varying and complex in character 
than is, perhaps, generally supposed, as will appear 
from the following description. It is ‘‘ composed 
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of animal and vegetable-derived substances in 
different stages of decomposition ; and contains 
also in many cases, besides ordinary mineral salts, 
considerable quantities of trade-refuse matters of 
both organic and mineral nature. The organic 
matters derived from excreta are insoluble rem- 
nants of good and soluble albuminous matters, 
fatty acids, bile decomposition products, cdlouring 
matter, fat, sugar, excretin, &c.; and substances 
derived from the destruction of the constituents of 
urine, including urea, which is the principal pro- 
duct of the metamorphosis in the body of nitro- 
genised food. A healthy man secretes from 30 to 
40 grammes of urea per diem, and this substance is 
taken as ameans of showing the work that has to 
be effected in completely oxidising nitrogeneous 
animal matter. Urea is capable of rapid decompo- 
sition under the influence of a ferment resembling 
yeast, or those derived from putrefying animal 
matters, like albumin. In order to complete the 
oxidation the ammonia has to be converted into 
nitric acid. This is effected by the action of a 
micro - organism. Thus a_ typical excretory 
substance can be destroyed by the aid of 
fermentive or allied action of minute organisms 
without any adventitious assistance. The problem 
is how this natural method of oxidation can be most 
efficiently controlled and expedited. The applica- 
tion of sewage to land is the best and most natural 
system of sewage purification hitherto tried, and it 
depends entirely on the fostering of micro-organisms. 
But the use of crude sewage to land leads to difti- 
culties, and in consequence chemical precipitation 
has been resorted to, with its inevitable accom- 
paniment, sludge. With the clear effluent it is 
possible to deal, but the sludge always remains, 
the bete noir of all concerned in sewage disposal. 

It is in the fact that all processes of sewage purifi- 
cation must be made subservient to the require- 
ments of the various micro-organisms that the 
secret of success lies, All sterilising or antiseptic 
agents must be strictly excluded, and a neutral or 
slightly alkaline condition must be maintained. 
Oxygen must be freely supplied, at any rate during 
the final stages ; temperature must be kept above 
the freezing point of water, and the amount of food 
must be proportioned to the power of the organisms. 
The authors divide organisms into two classes, those 
that are able to break down solid organic matter, 
and those that deal with it when in solution ; but 
they do not pretend that aclear line of demarcation 
can be established. The first-mentioned class (that 
which deals with solid matter) they again divide 
into two parts—those that do their work in the 
presence of air, and those that thrive in its absence. 
Both are present in ordinary sewage, and the pre- 
dominance of either is in the hands of the sewage 
operator. If the first method, i.e., the aerobian, 
be employed, care must be taken that oxygen shall 
have free access to every part of the culture 
medium. The beds are frequently entirely emptied 
to admit the air to every crevice, and the 
most successful work is secured by working and 
resting intermittently. On the other hand, when 
anaerobians are employed, air is rigidly excluded, 
a fermentative action of a putrefactive character is 
encouraged, and the process is necessarily con- 
tinuous. This method has been adopted with satis- 
factory results at Exeter. The authors do not 
discuss the relative merits of these two systems. 
Both, they say, have been highly satisfactory in 
practice, and both remove, once for all, the troubles 
of sludge disposal. 

The solids having been broken down, the liquid 
organic matters are subjected to the influence of 
those micro-organisms which effect final oxidation, 
and this part of the process is the same whether 
the original breaking down of the solids be effected 
by aerobic or anaerobic means. Whether both 
processes can be carried out in one operation re- 
mains to be shown, but probably, it is said, diffi- 
culties would arise. The paver further says: ‘‘ As 
far as the results of weling on these principles 
are concerned, the authors can confidently state, 
of their own practical knowledge, that, firstly, no 
previous chemical treatment is required ; secondly, 
no sludge is produced ; thirdly, the quality of the 
final effluent can be brought to any required degree 
of purity.” 

the following are the conditions which the 
authors consider should be fulfilled by an effluent : 

1. It must contain practically no solids in suspension. 

2. It must not contain in solution a sufficient quantity 
of organic matter to seriously rob the stream into whieh 
it is discharged of its oxygen. 





3. The organic matter it contains must be in sucha 
condition as to yield readily to the natural purifying in- 
fluences exerted upon it. 

4. It must not be liable to putrefaction or secondary 
decomposition. 

5. It must contain nothing inimical to microbical 
growth and activity; in other words, it must not be 
sterilised or treated with antiseptics. 

6. It must not contain pathogenic organisms. 

The paper concludes by the expression of opinion 
that the modern system, the details of which we 
have very imperfectly given, is the proper one for 
the disposal of foul matters which render sewage 
offensive, repugnant to our senses, and dangerous 
to health, the authors being confident that it will 
only be by study of the question on these lines 
that advance will be made. ‘*‘The moment that 
the natural agencies around us are interfered with, 
and force attempted to be used in the shape of an- 
tiseptics, heaping vast masses of putrifying sludge 
together, &c., failure will invariably dog our foot- 
steps, as it has done for so many years past, in 
place after place.” 

Mr. Parry, in his paper, reminded his audience 
that Her Majesty’s reign has witnessed the birth 
and development of the sewage problem, and that 


even 10 years ago few, if any, recognised that | 


sewage purification involved biological problems, 
the solution of which is of far more importance 
than the chemical question. One of the earliest 
land - marks in the literature of sewage purifi- 
cation is the 1873 report of the Select Com- 
mittee of the House of Lords on the Rivers 
Pollution Bill. It was then that the different 
questions of standards of purity was first seriously 
discussed. In 1882 and 1884 were issued the re- 
ports of Dr. Angus Smith, and in the latter year 
there also appeared two reports of the Royal Com- 
mission on Metropolitan Sewage Discharge. These 
documents formed the scientific foundation upon 
which the Local Government Board have based 
their requirements ever since. The International 
Congress of Hygiene of 1891, held in London, fur- 
nished an admirable veswmé of the general state of 
knowledge at that period. Other sources of in- 
formation referred to in the paper are the 1894 
Report of the Royal Commission on Metropolitan 
Water Supply, the reports of the State Board of 
Health for Massachusetts, the writings of Mr. 
Santo Crimp, Professor Robinson, Dr. Corfield, 
Mr. Dibdin, Mr. Thomas Wardle, Messrs. Rafter 
and Baker, and many works on sewage purification 
published in England and America. Mr. Parry 
more especially wished to bring forward work done 
by Mr. Walter E. Adeney, a chemist, whose re- 
searches, the author thought, were not as widely 
known as their merits deserved they should be. At 
the Cardiff meeting of the British Association held 
in 1891 Mr. Adeney read a paper, the title of which, 
‘*The Formation of Peaty Colouring Matters in 
Sewage by the Action of Micro-Organisms,” indi- 
cates its scope. Following this, papers by the same 
author on ‘‘ Bacteria as Scavengers of Nature,” on 
‘The Chemical Bacteriology of Sewage, its Hygienic 
Aspect,” on ‘‘ The Course and Nature of Fermenta- 
tive Changes in Natural and Polluted Waters, and 
in Artificial Solutions as indicated by the Composi- 
tion of the Dissolved Gases,” on ‘‘ Recent Advances 
in the Bacterio- Chemical Study of Sewage and 
other Polluted Waters,” and on ‘‘ Humus, its For- 
mation and Influence on Nitrification’ were made 
public through various sources. Various notes and 
briefer contributions of Mr. Adeney were also re- 
ferred to in the paper now under notice. 

Mr. Parry speaks in the highest terms of Mr. 
Adeney’s work, and fails to see how his results can 
be questioned ; in fact they are ‘‘ the true principles 
of sewage purification” referred to by the author. 
‘* There is,” the paper says, ‘‘a certain amount of 
ambiguity as regards the conclusions to be drawn 
from ordinary chemical analysis; and it is diffi- 
cult, if not impossible, to use the figures for 
the purpose of establishing a standard of purity, 
or for the purpose of deciding whether a particular 
liquid is, or is not, likely to create a nuisance if 
discharged into a river or stream.” We are quite 
at one with Mr. Parry. As amongst those whose 
hopeless duty it has occasionally been to seek guid- 
ance towards definite issues from ‘‘ordinary chemical 
analysis,” we have sometimes had dawning suspi- 
cions that the ‘‘ certain amount of ambiguity ” was 
a reflex of the investigator’s own position of mind. 
We gladly welcome this new apostle of lucidity in 
a very obscure subject. Mr. Adeney proceeds by 
examining the gases contained in the liquids under 
investigation ; and, as a first step, he had to devise 


an apparatus by which the volume of the various 
gases contained in any liquid would be readily and 
accurately determined. This is fully described in 
Mr. Adeney’s paper, read before the Royal Dublin 
Society in April, 1895. By the use of this 
apparatus it is now quite easy to place in the 
hands of the engineer an absolutely trustworthy 
means by which any liquid may be examined, and 
to predicate with absolute certainty the effect of 
discharging such liquid into any stream. In fact, 
the determination of the gases teaches the whole 
history of any polluted liquid, and will enable the 
changes it undergoes to be traced from the moment 
when it is first polluted to the time when it ulti- 
mately returns to a condition as innocuous as that 
which preceded the pollution. Mr. Adeney points 
out that it is generally accepted that both animal 
and vegetable-refuse matters in waters are oxidised 
and reduced to simple substances by the operation 
of micro-organisms, and not by mere chemical 
changes. This is bacterial fermentation, and the 
organisms are practically present everywhere, and 
they only require refuse animal or vegetable 
matters—embracing the ammonium compounds or 
fermentable substances—-for rapid multiplication. 
The results of the fermentive action are simple 
products—carbonic acid, water, nitric acid, and min- 
ute quantities of organic colouring matters, similar 
to the colouring matters found in ordinary soils, 
and known by the name of ‘‘humus.” Bacterial 
fermentation takes place in two distinct stages, 
the first, known as ‘‘ bacteriolysis” or ‘car- 
bon-oxidation,” the second, ‘‘ nitrification” or 
nitrogen-oxidation. This refers only to organic 
matter in solution in a polluted liquid, and not to 
matters in suspension. The matters in solution 
Mr. Adeney divides into (1) organic compounds, 
and (2)ammonium compounds. During bacterio- 
lysis the organic compounds alone undergo chemical 
changes, the products of these changes being car- 
bonic acid, water, ammonia, and a relatively small 
quantity of organic matter in an altered form. 
These altered organic matters may undergo further 
change during nitrification, and may therefore be 
included in the second division with the ammonia 
compounds. A more accurate division of the pol- 
luting matters would be (1) unfermented organic 
matters, and (2) fermented organic matters and 
ammonia compounds. The final products resulting 
from the fermentation of the second division of the 
substances are nitric acid, water, and relatively 
small quantities of carbonic acid. The changes re- 
ferred to above were made clear by the aid of a 
diagram. 

The researches were all made by the aid of the 
apparatus for examining gases to which reference 
has already been made. Itis, however, only under 
certain conditions that the products of fermentation 
are of a simple character ; the most important of 
these conditions being the presence of atmospheric 
oxygen. The supply of this gas might appear to 
present a great practical difficulty ; but Mr. Adeney 
has devised a simple solution to the problem. Pure 
water contains a certain amount of dissolved 
oxygen. By diluting samples of polluted water with 
varying proportions of clean water the necessary 
oxygen was introduced, pure water being added 
until a slight trace of oxygen remained in the mix- 
ture. During bacteriolysis, side by side with the 
disappearance of the oxygen, the production of car- 
bonic acid takes place. Ammonia, in small quan- 
tities, is also formed during bacteriolysis, and during 
nitrification becomes oxidised into nitric acid. 
Other facts come out as a result of the experiments, 
but there is one truth which, the author says, has 
been made abundantly clear; namely, ‘‘ that 
healthy bacterial fermentations cannot take place, 
except in the presence of a sufficient quantity of 
dissolved oxygen. In the absence of this gas 
putrefactive fermentation takes place, the change 
being accompanied by sulphretted hydrogen and 
other foul-smelling gases.” 

The bacteriolysis, or carbon oxidation, takes place 
comparatively quickly, and must be complete before 
the second stage (nitrification) can be commenced, 
the latter taking place slowly. It is at this stage 
that nitrites and nitrates begin to form, and the 
organisms demand a supply of atmospheric oxygen 
during the entire course of their operations. As 
the nitrification proceeds slowly, the liquid will 
take up a sufficient supply of oxygen from the air. 
This is naturally a point of great importance in 
connection with the purification of rivers ; for, 1 
bacteriolysis, the first stage of purification, can be 





insured at the works, the second stage may be 
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allowed to complete itself after the liquid has been 
discharged into the water course, provided the 
dilution be sufficient. ‘‘ Putrefactive fermentation 
will not be set up, because the river water will 
yield a sufficient supply of oxygen to enable the 
organisms to carry out successfully the second 
stage of purification.” 

“Here,” adds the author, ‘‘we are brought face to 
face with a complete solution of the sewage problein, 
provided we can insure an adequate supply of 
atmospheric oxygen to the whole body of the liquid 
under treatment.” 

Mr. Adeney confined his researches mainly to 
matters in solution ; and, we are informed by the 
author, it has been found in the practical applica- 
tion of his methods that far better results can be 
secured when the removal of the suspended matter 
is, as far as possible, affected in the first instance 
both by sedimentation and precipitation, so that 
the biological treatment is not commenced until a 
clarified affluent has been obtained. If this course 
were departed from, the quantity of oxygen re- 
quired for purification would be greatly increased, 
because the organic matter in suspension would 
have to be dealt with as well as that in solution. 
The real practical difficulty of the proposed system, 
the author adds, consists in finding a simple means 
of supplying a sufficient quantity of oxygen to 
the body of the liquid under treatment. Micro- 
organisms have, however, the power of reducing 
certain chemical compounds containing oxygen and 
utilising the oxygen for their own life-processes. 
It has been made clear that these organisms will 
not effect this reduction as long as they can obtain 
a sufficient supply of dissolved oxygen from the 
liquid itself. 

Mr. Adeney’s suggestion that sewage could be 
purified through the action of micro-organisms by 
adding nitrate of soda is next dealt with by the 
author. The method has been tested, we are told, 
with most encouraging results, and the cost is very 
moderate. The great expense of the manganate of 
soda treatment has also been got over by the sug- 
gestion of Mr. Adeney that waste products of iron 
industries, rich in manganese, should be used as 
precipitants. Still the sludge remains, and here 
the author of the paper finds himself at variance 
with some of the most modern exponents of 
biological treatment, who are trying to per- 
suade the public that under proper conditions 
there is no sludge. ‘‘It has been claimed for 
some processes,” he says, ‘‘that the organisms eat 
up all the sludge, and then eat each other up, and 
that they eventually disappear, leaving scarcely a 
trace of their existence behind them.” A friend 
of Mr. Parry’s expressed his regret that before the 
final disappearance of the organisms they could not 
be induced to drink up all the liquid as well, and 
thus, for once and all, solve the whole sewage 
problem. One cannot but enjoy the humour of the 
suggestion, but the whole question is not covered 
by it. No substances can be made to disappear, 
but their natures may be changed from harmful to 
innocuous, and modern science teaches that that 
desirable end is reached in Nature by the agency of 
micro-organisms to a most remarkable extent. 

We have not the space to compare these two 
most interesting and valuable contributions to a 
subject of the first importance in the present day. 
In our necessarily imperfectabstracts of the memoirs 
we have been unable to do the authors full justice, 
but those interested in these matters will doubtless 
refer to the full text of the originals, which will be 
found in the Journal of the Sanitary Institute. The 
discussion of the papers is full of instruction, but 
space forbids us dealing with the matter farther. 
What we have quoted will, however, be sufficient 
to give our readers an idea of the scope of the 
papers. 


Tue Septic Tank System. 


Mr. Donald Cameron’s paper may be considered 
as a practical comment and enforcement of the 
moral contained in the contribution of Messrs. 
Dibdin and Thudichum, dealing as it does with the 
system pursued in disposing of the sewage of 
Exeter. It would take too much space to follow 
the author in all the details of working. These we 
leave, hoping to return to the subject at a future 
date. After what has been said in connection with 
Messrs. Dibdin and Thudichum’s paper it will be 
sufficient, perhaps, for our present purpose if we quote 
a passage from the concluding paragraphs of the 
paper. ‘‘The Exeterinstallation during iis 12 months’ 
work has been subjected to the severest conditions 





that sewage works have to contend with, and has 


proved thoroughly reliable in all respects. The 
trial has been on a sufficiently large scale to give 
practical results, and is the outcome of experiment 
step by step, leading from smaller to larger plants. 
It has been shown that sewage-disposal works can 
be designed so as practically to take care of them- 
selves ; requiring no more attention than a visit two 
or three days a week to change or alternate the 
filters—the work of a few minutes—and a day’s 
work every month or six weeks in tidying the filters. 
Once a year it may be desirable to remove the de- 
posit from the tanks. By proper arrangements this 
can be done by one man, who acts as caretaker. To 
local authorities the saving in annual expenditure 
thus effected is even more important than a corre- 
— reduction in the first cost of works, At 
the same time the initial cost is very moderate.” 








NOTES. 
ABRIDGMENTS OF PaTENT SPECIFICATIONS. 

Tue Patent Office is publishing the volumes of 
abridgments of specifications with great vigour, and 
in a few years these will be fairly complete. Of 
course, they can never be brought up to the exist- 
ing date, but at the commencement of the next 
century they will be only three or four years behind- 
hand, which is all that can be asked. We have re- 
ceived a specimen volume, dealing with ‘‘Steam 
Engines, including Details Common to Fluid-Pres- 
sure Engines generally,” for the period 1884-88, 
and find that it affords an admirable guide to the 
course of invention in steam engines for the period 
which it covers. Already 395 of the volumes have 
appeared. Series A, 103 volumes, of crown oc- 
tavo size, deals with the period a. p. 1617-1876 ; 
the price, including inland postage, is 2s., and there 
are no illustrations. Series Bincludes 146 volumes 
of the period 1877-83, and is illustrated, the price, 
post paid, being 1s. per volume. Series C has also 
146 volumes, and deals with the years 1884-88. It, 
like B, is of large octavo size, with illustrations, 
and costs 1s. per volume delivered by post. Series 
D, covering the years 1889-92, will, it is hoped, be 
published next year; while Series E, 1893-96, is 
being proceeded with, and the first sheets 
can be seen in the Patent Office Library. The 
complaint is often made against the Patent Office 
that it allows old inventions to be re-patented 
without giving any warning. Under the present 
state of the law it has no option in the matter, and 
there are grave reasons against any change. At 
the same time, the publication of these volumes 
shows the anxiety of the Comptroller to prevent 
waste of money on the part of inventors. By 
the expenditure of a few shillings any inventor 
may gain a very fair idea whether his discovery 
has been previously patented, and if he will not go 
to this expense he has only himself to thank when 
he finds he has paid unnecessary fees. Series B 
and C, which cover all modern patents, are illus- 
trated, and are quite full enough to enable the 
main features of an invention to be understood. 
Naturally they do not explain all the details, and, 
therefore, cannot, afford the same assurance as is 
obtained by an actual search among the specifica- 
tions themselves, made by a trained patent agent. 
But they afford sufficient security to risk a few 
pounds upon. 


THe EXAMINATIONS OF THE INSTITUTE OF CIVIL 
ENGINEERS. 

We have received from the secretary of the Insti- 
tution of Civil Engineers a copy of the regulations 
for the examination which in the future must be 
passed by candidates before admission to the asso- 
ciate membership of the Institution. We have 
already dealt with the policy of the Council in 
instituting these tests, and it cannot be denied that 
the new departure has been looked on with mis- 
giving by many who feared that the George 
Stephensons of the future would, by the new re- 
gulations, be entirely excluded from membership. 
It has, however, to be remarked that the regula- 
tions in question refer only to the students and 
associate members, whilst distinguished engineers 
can still be appointed direct to the higher grade of full 
membership ; and at the same time the Council 
reserve power to dispense with the examination in 
other cases where desirable, so that the objection 
named loses somewhat of its weight. On the other 


hand, there is not the slightest doubt that under the 
old regulations incompetent men sometimes gained 
admission to the associate membership, and even 
to the higher grade. 


As we have already pointed 





out, the old system, if properly worked, would have 
been an ideal one, as no one can know so much of 
a man’s = as a former employer ; but the 
recommendations for membership unfortunately 
were sometimes passed with insufficient scrutiny, 
thus leaving the door open for the entrance of the 
objectionable class already referred to. It is obvious 
that it would be unfair to expect any one candi- 
date to have a minute knowledge of all branches of 
engineering, and, hence, that the examination should 
consist mainly of a fairly easy general paper, com- 
pulsory on all candidates, and a choice of some par- 
ticular branch in which a special and detailed know- 
ledge may properly be insisted on. This course 
has been practically that adopted, the examination 
proper being divided up into three parts, of which 
the first relates to Theoretical and Applied Me- 
chanics, and the second to Theory of Structures and 
the Strength and Elasticity of Materials. Both the 
above are compulsory. In the third part of the 
examination the candidate has a choice of one out 
of the following eight subjects: Geodesy, Hy- 
draulics, Theory of Heat Engines, Metallurgy, 
Geology and Mineralogy, Stability and Resistance 
of Ships, Thermo and Electro-Chemistry, Elec- 
tricity and Magnetism. A synopsis is given as to 
the range covered in each subject, but this is, of 
course, only an imperfect guide as to the character 
of knowledge expected, which, as usual, will be 
best discovered from a study of the papers set, and 
as the first examination has yet to be held, intend- 
ing candidates may therefore be in somewhat of a 
quandary. 


THe LAaNcasHire Corton LNDusTRY. 


The present condition of the Lancashire cotton 
industry shows the necessity for our manufacturers 
keeping themselves acquainted with these general 
factors, which are too apt to be overlooked, but 
which have a great effect both on trade and industry. 
The cotton trade of Lancashire seems to be suffer- 
ing from an accumulation of evils, all of which are 
very difficult to counteract, and which have brought 
about a position which causes the greatest anxiety. 
From time to time we have directed attention to 
the increasing competition, especially in India, 
Japan, and China ; this, however, by itself would 
not cause any very serious difficulty, but when 
taken in conjunction with the effects of the famine 
and plague in India, the fall in silver, the un- 
certainty of exchange, and hostile foreign tariffs, it 
brings about a problem of a very difficult and com- 
plicated nature. The result, it is stated on what 
seems to be good authority, is that the cotton 
industry of Lancashire, in which there is said to be 
a capital of 60 millions sterling invested, is now in 
a worse condition than it has known since the days 
of the American War. Both spinners and weavers 
are losing money, and have now come to the con- 
clusion that’ the only course which is left to them 
is to combine among themselves and bring about 
such a reduction of wages as will leave some margin 
on the cost of production. To this end it is pro- 
posed to secure a general reduction of the wages 
of the operatives to the extent of 5 per cent. in the 
spinning mills and 10 per cent. in the weaving fac- 
tories. If these reductions are carried out, they 
are calculated to effect a saving to the manufacturers 
of about a million sterling per annum, or about 
1% per cent. on the invested capital. This is not 
much, but it may enable the employers to weather 
the storm. The operatives are very fully organised, 
and they maintain that the solution of the problem 
is not to be found in a reduction of wages, but in a 
reduction of output by which to raise the prices. 
Past experience has shown that it is extremely diffi- 
cult to bring about a reduction of wages in the Lan- 
cashire cotton industry on account of the complete- 
ness of the organisation of the workers, and the want 
of it on the part of the employers. The latter, how- 
ever, haveforsome time beendrawing closer together, 
and if it comes to a struggle the operatives will 
first themselves opposed by a more compact organi- 
sation than on any previous occasion. It is to be 
hoped, however, that reason will prevail, and that 
the representatives of both parties will meet and 
calmly consider all the aspects of the problem, and 
only resort to extreme measures after everything 
has been tried to avert a suspension of labour, 
which, if it takes place, will be the most extensive 
since the disastrous cotton famine caused by the 
American Civil War. The present aspect of the 
industrial world shows most conclusively that 
technical education, about which we have heard 
so much in recent years, is only of secondary im- 
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portance compared with correct knowledge con- 
cernin,; industrial conditions, and sound views on 
economic subjects. 


LonpoN AND MaipstoNe WATER. 
We think no sensible person will be likely to 
find fault with the London County Council for 
agreeing, on Tuesday last, to Mr. Cornwall’s motion 
that the Health and Water Committees should 
inquire and report whether the causes which led 
to the typhoid epidemic in Maidstone may have 
any parallel in the case of the London water supply. 
So far as the letter of the resolution goes it is un- 
exceptionable. To take warning by others’ ills 
constitutes the larger part of human wisdom ; but 
we cannot help remembering that London County 
Councillors have cast a covetous eye on London 
water, and want to acquire it for their particular 
ends and purposes. This is not sufficient reason 
to prevent the inquiry being held, because the duty 
of such an inquiry is especially the Council’s, but 
it is a reason why we should watch very closely 
whether the natural alarm engendered by the Maid- 
stone catastrophe be used as an instrument for grind- 
ing the Council’s favourite axe. The increase in 
density of the population above the London water 
companies’ intakes, is doubtless a matter that must 
not be lost to sight, but it by no means follows that 
the more people, the more pollution. In fact, the 
reverse should be the case, because the casual and 
accidental causes of contamination are less likely to 
be present. We well remember an incident which 
may be worth repeating, as illustrating this point. 
It was a small shooting party in the Highlands of 
Scotland which had stopped on the moor-side for 
lunch, enjoying the repast as only cits do 
when they first taste mountain air. There was 
some Glenlivet in a flask and bottles of mineral 
waters, but the latter were neglected in favour 
of the invigorating crystal stream hard by, 
which bubbled free from amongst its native 
heather. Lunch over, the sportsmen proceeded on 
their way, following upwards the devious course of 
the mountain burn until they came to a spot where 
its sparkling waters were dammed by the dead body 
of a braxy sheep. When the mead of Chertsey and 
the meadows of Latcham become as West Kensing- 
ton, there will be little to fear from braxy sheep or 
other pastoral and agricultural pollution ; but the 
possibility of sewage contamination will then be 
present. This, however, isa known danger against 
which provision can be made. It is high farm- 
ing which leads to tainted streams, and with the 
growing difficulty of feeding the population of 
these isles, the problem of maintaining a sufficient 
area of primitive country for water supply is more 
and more felt. Happily, the tendency of Nature is 
always to return to the status quo, and the modern 
science of bacteriology teaches that if we give even 
seriously polluted water time and oxygen, it can be 
changed back to a wholesome fluid suitable for pot- 
able purposes. That, of course, means ample 
reservoir capacity, a thing against which the London 
County Council has set its face, presumably because 
it militates against its pet scheme of water from 
Wales, with its 40 or 50 millions additional burden 
on the London ratepayers. There is, however, 
much needful work the London County Council 
might do. A general feeling is abroad that a more 
vigorous hand is required than that of the feeble 
Thames Conservancy to check pollution and put in 
motion the legislative powers already possessed. 
We agree with Mr. Cornwall that one hardly likes 
to consider the possibility of typhoid fever break- 
ing out at pendinnn’ but we trust that if it did, 
steps would be taken to prevent it spreading to 
London by way of the Thames. In order that 
something effective might be done in an emergency, 
preparation should be made at leisure—battles are 
won in time of peace. For these reasons the pro- 
posed Committee of Inquiry has our good wishes. 





Exectricrry Works aT Br..prorD.—New municipal 
electric lighting and power works at Bradford were 
formally opened on Friday by the Mayor (Mr. T. 
Speight). ‘The town has always been in high repute in 
regard to its electricity undertaking, and the Town 
Council can lay claim to be the first public body in the 
kingdom which adopted the new illuminant. The con- 
stantly growing demand for the light has led to several 
previous enlargements, and the new works now opened 
were put in hand in 1896. They are situated at the 
corner of Valley-road and Lionel-street, and they are 
built of local stone in the Renaissance style, the total cost 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 7, 1897. 

THE iron and steel industry, after several weeks of 
unusual activity, has quieted down, because the bulk 
of the requirements for the coming year have been 
bought. A good many concerns have made consider- 
able purchases for 1898, and it is understood they 
will continue this policy wherever they can secure 
material at reasonable prices. Immense purchases of 
Bessemer and billets have been made and big iron ore 
territory deals are on the point of consummation. The 
trade journals are now predicting a few weeks of 
quietude, but of this there are doubts. It seems to be 
generally acceded to that higher prices will rule next 
year, even pocrrngeer | the heavier production in 
sight. This result will follow should railway com- 
panies carry out the purposes with which they are 
credited of buying heavily of rolling stock. The 
muck bar mills are all oversold because of the advance 
of billets. Bridgebuilders have negotiations in pro- 
gress for 18,000 tons of material. Several construc- 
tion requirements are enlarging, and general trade 
conditions are much better. Pipe line work is coming 
up, and there is an improved demand for malleable 
and steel castings. The agricultural regions are sus- 
taining an exceptionally steady demand for many pro- 
ducts entering into farm and house use. Corn and 
cotton will bring fortunes to growers, and these 
favourable probabilities are being, in a measure, dis- 
counted. There is a strong demand for money, so 
strong, indeed, that the demand for the retirement of 
the ‘* green backs ” has already lost some of its vigour. 
The ‘* States ” will most probably be surrounded next 
year with exceptionally favourably conditions. 





PROGRESSIVE SPEED TRIALS OF H.M.S. 
‘** POWERFUL.” 

Tue first-class cruiser Powerful, which was built 
at the Naval Construction Works at Barrow-in- 
Furness, now owned by Messrs. Vickers, Sons, and 
Co., Limited, completed an interesting series of trials 
at progressive speeds preparatory to her departure for 
China, where she is to be stationed. We append the 
mean results for the trials at each speed—10, 12, 14, 
and 16 knots. We fully described the ship and her 
machinery on the occasion of the full-power trials (see 
vol. lxii., pages 403, 433, 499, 532, 691, and vol. Isiii., 
page 492), and the Table we now publish forms an in- 
teresting supplement to the details then printed. The 
data for 21 and 22 knots speeds were given on a 





ReEpoRtT OF PROGRESSIVE SPEED TRIALS 


In the London Standard of September 25 I read an 
article on the growth of the Employers’ Federation, and 
what they have accomplished, and there it claims that the 
result of that strike was that there was to be freedom of 
employment for both union and non-union workmen alike, 
and that no one was to be interfered with in the future. 
If such is the case, why then does John Burns continually 
advocate picketing, and refer to those who have the 
courage to keep to their work as blacklegs? and why is it 
that the leaders of the men have kept that agreement in 
the background? Are they afraid that the men will see 
through their blundering policy ? 

It will be remembered during that strike, how not only 
the Amalgamated Society in London, but also their Clyde 
organiser, went about disclaiming all sympathy or con- 
nection with the strikers, and how they refused either to 
compel the men to return to their work, or to expel them 
out of the Society. Whether the Amalgama Society 
of Engineers and its officials acted straightforwardly or 
honourably in that disgraceful affair, the public can 
judge for themselves. If they look up The Engincer of 
the second or third week of November last, they will find 
a letter from the Amalgamated Society of Engineers’ 
secretary at Devonport (Plymouth), in which he says; 
“It is well known that the Amalgamated Society of En- 
gineers encouraged the late strike.” Ifsuch is the case—- 
and I have not as yet seen that statement contradicted — 
can any one blame the thoughtful, reading public if they 
think Burns’ “‘ brilliant peroration,” but wind, and Barnes’ 
statements but ‘‘gammon.” A society that is to be a 
lasting good to its members, to a community, or to a 
nation, is not built » on foundations such as these, which 
the Amalgamated Society of Engineers’ officials have 
been manufacturing of late, especially in this nineteenth 
century. am, 

SurrREY COMMERCIAL. 

Surrey Commercial Docks, October 9, 1897. 





To THE Epiror oF ENGINEERING. 

Sir,—As it does not appear, from the letters of some of 
your correspondents, absolutely necessary to have a 
special knowledge of any subject in order to take part in 
its discussion, I venture, as an interested student of 
pono gc age to criticise one or two remarks which 
appeared in the correspondence of your last impression, 
on the eight-hours question. 

_Firstly. One writer says, a draughtsman should con- 
sider himself lucky in getting a salary of 30s. per week ; 
if this is so, it is a disgrace to themselves and their em- 
ployers, for, in an engineering establishment, there is no 
one harder worked than the drawing-office staff, and, as a 
rule, it must be admitted, no one more despised. Why 
should this be so? An efficient draughtsman has to go 
through a training and experience, which, in any other 
profession, would be sufficient to obtain him a diploma. 
After several years amongst draughtsmen, I have come to 
the conclusion that they are an exceedingly servile and 
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Speed of vessel 


former occasion, so that a progressive-speed curve can 
easily be made by those interested. Since we last 
wrote on the subject the vessel has been in commission 
for the manceuvres, and the experience then gained 
suggested several improvements, which have since 
been carried out. The progressive - speed trials 
were carried out entirely by Fleet-Engineer R. W. 
Edwards, R.N., chief engineer of the ship, and his 
staff, and it will be seen that in several respects the 
results got are even better than some of those realised 
on the former trials. The Hon. Lambton is captain of 
the ship, and in view of her great size, and the fact 
that she is practically the pioneer ship so far as 
Belleville boilers are concerned, her performances will 
be watched with interest. |The experience of the en- 
gineering staff on board insures satisfactory trial of 
the machinery. 


THE ENGINEERING DISPUTE. 

To THE EprTor OF ENGINEERING. 
Srr,—Being a seafaring engineer, it is only occasion- 
ally that I see the papers, and sometimes when I do see | 
them the news is old, you will excuse me if I am not “up | 
to date.” In ENGINEERING of some weeks ago, in your | 
article of the strikes of the year, you mention that of | 
Messrs. Dunsmuir and Jackson, on the Clyde, and you | 
say that before the Government interfered in the way of 
arbitration an arrangement was come to; but you do| 
not say what that arrangement was, or how it affected 











this sum the buildings have absorbed 11,500/. ; plant, 


with equipment and extensions having been 40,0007. | 
; and cables, 13,7007. 


14,8007 





the position of the Amalgamated Society of Engineers, 


the employers, and the non-unionists. 





| to tell his less fortunate fellows what to do. Doe 
| Professor honestly suppose it possible for the Engineers 
| to start works on their own account, and survive a form 


Port. 
_ | 
a an } | 
Steam in boilers... Ib. 2274 230 | 225 230 
Vacuum x et ia in. 26.1 | 26} 26 26 «CO 26.0 26.2 25.9 26.2 
Revolutions per minute .. bs 50.97 50.14 60.35 59.34 68.64 68.78 79.21 79.73 
High 4 20.75 18.02 29.7 25.72 34.15 34.22 45.87 45.62 
> J Intermediate 6.72 7.02 10.37 9.17 12.87 13.67 16.5 19.17 
Mean Pressure) Forward low 4.0 3.67 5.2 4.97 6.0 685 | 8.05 8.32 
Aft low .. 3.52 4.1 4.85 5.45 5.42 7.32 7.75 8.55 
High be 407 348 696 588 904 909 | 1403 1402 
Indicated Intermediate .. 320 329 591 508 824 880 1218 1464 
Horse- Power. | Forward low 224 203 347 325 453 518 702 730 
late low .. 198 227 325 355 410 554 675 750 
Total indicated horse-power 1149 1107 1959 177 2591 2861 3998 4346 
Collective indicated horse-power 2256 3735 } 5452 8344 
re én 10.591 12.492 14,223 16.206 


labject body, notwithstanding their talents. It would 
often be amusing, were it not so pitiful, to observe them 
| descend to tricks an office-boy would scorn, in order to 
| win a word of approval, occasionally even at the expense 
| of their fellow workers. 
| Secondly. I fancy Professor Luptor is apt to ignore 
| the different conditions under which the men, and such as 
| he, labour. Does he, for instance, rise at 5 a.m. in the 
| depth of winter, work till 8.15 a.m., breakfast till nine, 
/and work again till 1 p.m., then an hour’s interval for 
|dinner, and work again till 5.30 p.m., then, perhaps, a 
quarter-of-an-hour for tea, and at it again till 8 or 9 p.m.; 
| and so on, week after week, with unfailing regularity, 1n 
cold, cheerless shops, a life of dull monotony, with no 
better prospect this side the grave? Doubtless the Pro- 
| fessor lies a vacation in the summer, extending over a 
/month or so, to say nothing of various other holidays 
| during the year. Well, there are no such luxuries for an 
‘artizan. Itisso simple for a man comfortably —, 
oes the 


of opposition which no other firm at present has to com- 
pete against ; and, were it feasible, what would become 
of his friends, the capitalist employers? He apparently 
imagines that, because a man is at the head of a firm, he 
is necessarily the cleverest man‘on the ground ; but those 
who have the money are frequently minus the brains 
—unless the latter includes a selfish bulldog tenacity, 
sticking at no obstacle, and treading on friend and foe 
alike in the fierce race for wealth. How many of our 
greatest inventors, poets, painters, musicians, authors, 


‘and perhaps professors, have lived and died in penury, 
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whilst others have reaped the rich harvest of their works ! 
In conclusion, I think the men are greatly indebted to 
you for the impartial manner in which you have thrown 
open the columns of your influential journal to both 
parties, a practice too seldom followed by some leading 
dailies. Enclosing my card, 

I remain, yours ae 





To THE Eprtor OF ENGINEERING. 

Srr,—In your issue of the 8th inst., ‘‘Artizan” says 
that I, along with other correspondents, ‘‘ completely 
missed the real point at issue,” and then elaborately ex- 
pounds the very sentiment that I attributed to him. 
* Artizan’s” first letter did not refer to ‘‘The average 
public school boy and University man,” but to such as 

rofessor Lupton, and when, referring to the routine 
work of professors, he states that ‘‘The remainder is 
work undertaken from a pure love of research, or from a 
desire to fit themselves for an improved position,” he is 
practically saying that work is only work when the worker 
would rather be doing something else. It is easy to find 
a man with brains who will sit up till the small hours for 
a week on end over research from which he can desire 
nothing save honour ; and it is rare to find a member of 
the Amalgamated Society of Engineers who will work for 
five minutes after the whistle to finish a job, and not 
claim an extra quarter-hour’s pay for so doing. 

Yours truly, 
Ropert T. Napier. 

Glasgow, October 13, 1897. 





To THE EpIToR OF ENGINEERING. 

Srr,—It is well known by those connected with the 
engineering trades that there is a ‘large amount of con- 
troversial matter partially hidden behind, or overclouded 
by, the demand for an eight-hours day; the bulk of the 
matter may be broadly, though somewhat loosely, indi- 
cated by the term ‘‘ the machine question.” 

It is not easy to over-estimate the importance of the 
issues involved in the present dispute, so far as it concerns 
the eight-hours idea ; but t as thoze issues are, they 
are of minor importance when compared with the para- 
mount issues at stake under the machine question. 

Suppose the case of a machine, say a lathe, working at 
its maximum efficiency for nine hours per day ; the same 
machine working eight hours per day (all else being equal) 
would do ye greece the amount of work, representing 
a decrease of over 11 per cent. in output—a serious item 
indeed ; we have, however, under the machine question 
to deal with matters which may readily result in a de- 
crease of 20 per cent., 30 per cent., or even 50 per cent. in 
the output of all self-acting machines. 

Progress in the design and application of self-acting 
machine tools has been very great indeed during recent 
years ; this progress has been attained by means of an 
enormous expenditure of ability, energy, time and money, 
and its purpose is to decrease the cost of production. 

In view of this, the evident tendencies of the Newer 
Trades Unionism assume a most serious aspect; these 
tendencies are exhibited in the following proposals or 
suggestions : 

1, To abolish overtime. 

2. To abolish piece-work. 

3. To shorten the working hours per day. 

4. To employ highly-paid men on self-acting machines. 

5. To decrease speeds, feeds, and cuts of self-acting 
machines, 

__ The result of carrying into effect the above proposals, 
if not their purpose, would be an increase in the cost of 
production. 

In view of these conflicting principles, there appear to 
be three possible courses open : 

1. To continue on the present lines. 

2. ~~ to adopt the principles of the Newer 
Trades Unionism. 

3. Employers and employed to unite in securing a 
general increase of efficiency. 

To follow the first course would most probably mean a 
continuation of industrial warfare, and a state of unrest 
both irritating and wasteful, and tending to the accom- 
plishment of no good purpose. 

To follow the second, would mean that employers must 
abandon the pursuit of improved methods and appliances, 
and must be willing to submit to a continuous increase in 
the cost of production ; thereby rendering themselveszim- 
potent to compete with any degree of success for a share 
of the world’s work—a case of commercial and industrial 
suicide, 

In the third course only does there seem to be any pro- 
mise of continued commercial prosperity and security ; 
increasing cost of production means reducing the aggre- 
gate of business and lessening margins of profit, and con- 
sequently tends in no way to an increase of remuneration 
for either employer or employed ; reducing cost of pro- 
duction by improved methods and by highly efficient 
tools means an increase in the aggregate of business, and 
mcreased prosperity for all concerned. To attain this 
end it is essential that all should combine in a united 
effort. By joining in such effort Trades Unions would 
be serving the best interests of their members, and they 
would at the same time be free to carry out the estimable 
work for which it is generally supposed they were origi- 
nated, namely, ‘to facilitate negotiations between Capi- 
tal and Labour.” 

Yours faithfully, 
Leeds, 


October 12, 1897. R. Haste Carr. 








STEAM-PIPE EXPLOSIONS IN THE NAVY. 
To THE Epitor oF ENGINEERING. 

Str,—The steam-pipe explosion on board the Thrasher 

Ings us face to face with the latest horror of naval war- 








fare in a very forcible bie a If a mere collision causes so 
to 


many men to be scald death, what must be the 
havock among the engine-room staff in a sea fight? In a 
fight these men occupy the most uncomfortable position 
in the ship. On a destroyer they.are surrounded by 
boilers and steam pipes carrying a pressure of 200 lb. 
odd, which are liable to burst at any moment if struck by 
a shot or jerked by a collision, > i putting them to 
death by one of the most awful tortures known, namely, 
scalding. Then again, they are more liable to be struck 
by the enemy’s shot than the men on deck, as the hostile 
fire will be directed towards the vitals of the ship, and 
not in uselessly sweeping the deck. Even if a steam pipe 
did not give way in a collision, the vessel might be at the 
bottom before the engine-room and atokehold staff could 
scramble on deck. Truly these men will be between the 
Devil and the deep sea when on duty in theengine-room and 
stokeholds of a destroyer during a fight. The result of even 
one shot from a 12-pounder striking a nest of tubes of one 
of the water-tube boilers would be awful to contemplate. 
Short-handed as the engine - rooms of our Navy are in 
times of peace, it becomes a serious question whether in 
time of war we shall be able to fill them with men ready 
to run the great risk of being scalded to death in the first 
fight, even if they were very highly paid, as they should 

Englishmen have been in the past, and always will 
be, ready to die for their country should occasion demand, 
but to be scalded to death is quite a different matter from 
being shot, and is, certainly, no joke. The question I 
have tried to indicate is one which deserves the considera- 
tion of your readers, from whom I should like to hear 
some opinions. 


Birkenhead, October 3, 1897. 


Yours, &c., 
C. O. THomas. 








~-TANK LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Sir, -—I have ascertained from various sources that 
trains hauled by tank engines often run at 60 miles an 
hour at least. 

Mr. Stretton says such engines are unsafe at very high 
8 s because they have no tender to steady them. But 
if this is correct I venture to suggest that tenders 
are often unnecessarily large and heavy, and therefore 
involve a useless addition to the haulage. The trains to 
Portsmouth on the London and South-Western Railway 
certainly do not attain any great speed, and for the short 
run have engines to draw them with 6-ft. wheels and a 
ridiculously extravagant tender. 

The ‘‘Greater Britain” of 52 tons has a tender weigh- 
ing only 25 tons. 

owever, supposing for a semi-express to Portsmouth, 
such as the best on the South-Western, would it not be 
more economical to provide the existing engines with 
side tanks, thereby giving them greater weight and adhe- 
sive power? Then you could have a quite small tender 
carrying a small amount of extra water besides the coals. 
Anyhow, it seems absurd that a greater effurt should not 
be made to attain punctuality in train oe in the 
United Kingdom, when an obvious means is at hand for 
so doing—that is, the use of powerful tank engines with 
fairly large wheels for ordinary trains, and of engines 
with fatter and ng, 2 longer boilers for expresses. 
Such enlarged engines, be-it noted, would not only mean 
greater economy in — would not take up more 
room. They would merely be higher. The tender would 
in many cases disappear and the s be saved ; and as 
regards the longer boilers, this would merely mean their 
being brought over the bogie wheels more than usual, 
which I submit would make them look more shapely, so 
that rail space would be gained instead of lost, which 
would be an advantage. There is another thing that 
occurs to me which Mr. Stretton will perhaps answer. 

If you have a tank engine firmly attached to a strong 
Pullman car weighing 30 tons, would you obtain sufficient 
steadying power? 

Would it take the place of a tender? 

I remain, yours truly, 
HARLES CLINTON. 
Penge, October 1, 1897. 


To THE EpiTor oF ENGINEERING. 

Sir,—Mr. Charles Clinton, page 420, expresses an 
opinion that ‘‘ Express engines with single wheels must 
gradually die out.” Surely he cannot have examined the 
splendid ‘single ” engines upon the Great Western, 
Midland, Great Northern, and North-Eastern Railways ; 
nor can he be aware that some of the finest locomotive 
work in the country is performed by the “‘ single” engine. 

Now that the road is able to carry great weight upon 
the driving wheels, the use of the ‘‘single ” engine will 
certainly increase. 





Yours truly, 


CLEMENT E. STRETTON. 
Leicester, October 5, 1897. 








THE RATING OF MACHINERY BILL. 
To THE Eprror oF ENGINEERING. ; 

Sir,—You have before kindly afforded me space in 
which to discuss the rating of machinery. May I hope 
for further indulgence, my object being to call the atten- 
tion of those who are interested in promoting the above- 
named Bill to —— at a special sessions held in 
this city on Friday Jast, October 1. Before a full bench 
of magistrates, presided over by Mr. Watson Asken- 
Robertson, there was promoted an appeal by the North- 
Eastern Marine Engineering Company, Wallsend, against 
a rate im , in respect of their works, by the autho- 
rities of the Tynemouth Union. The net rateable annual 
value appealed against was 4600/. This was supported 
by a valuation of 5710/., spoken to, in Court, by the 





valuer of the Union, supported by other witnesses. The 
appellant company suggested, by evidence, that the 
annual sum should not exceed 2900/. to 30007. After a 
hearing extending over six hours, the Court fixed the 
amount at 3250/., a reduction of 13507. Although valuers, 
like doctors, are celebrated for divergence of opinion, the 
large difference indicated above did not have its rise in a 
mere question of value. In that case there would have 
been no interest for your readers. The real question was 
the rateability of machinery, which, under ordinary cir- 


cumstances, would be the a ac of a tenant. The 
figures on the part of the authorities were : 
£ 
Land, annual rent ... ae. see er 1160 
Buildings, estimated value 41,000/., at 
5 percent.... — ... es nee ar 2050 
Plant and machines, estimated value 
50,000/., at 5 percent. ... of ai 2500 
Net rateable value ... 5710 
The figures for the appellants were : 
Land, annual rent ... sal S49 sea 852 
Buildings, estimated ‘‘ enhanced ” rent 1731 
Plant, ‘‘ attached so as to become part ” ‘ 
Net rateable value ... 2883 


A glance will show a difference, of vital importance, 
between the above two groups of figures. The statute 
says that a rate to be g must formed upon 
‘‘an estimate of the net annual value of the several 
hereditaments rated thereunto.” Certain eminent 
judges over and over again have said, ‘‘It is quite 
clear you cannot rate chattels as such.” But what 
of that? The present-day rating authority, a law to 
itself, will not rate annual value, but wild estimate capital 
value ; further, and even worse, it will, and does, rate 
chattels as such. On the other hand, the appellants esti- 
mate the rent of the land ; the rent of the Tolldings, the 
rent of such of the plant as is affixed to the same “‘as to 
become part,” the remainder of the tenants’ machinery, is 
not valued nor rated, per se, but is taken fully ‘‘into 
account as enhancing the value of land and_ buildings.” 
That this was the correct mode of assestment Mr. Edward 
Boyle, the appellant’s counsel, showed in an able argu- 
ment. After a reference to the statutes, extracts from 
several of the leading cases were given. In these it was 
shown clearly, amongst other things, that cost price was 
not to be taken as any criterion of present value; that a 
percentage on cost price, or, indeed, any estimate of 
value, was not necessarily rent; that plant fixed so as ‘‘ to 
become part ” was to be rated as, and with, the freehold ; 
and, that all other machinery, being tenant’s property, 
open though fixed ‘“‘for convenient use” is not rate- 
able in any sense, but was to be taken ‘‘into account 
as enhancing the value of the hereditament” (Tyne 
Boiler Works Company and Longlenton). Your readers 
will now have a clear idea of the issue before the Court. 
Judging from the result, it is impossible to avoid the 
conclusion that the Northumberland Bench, in fixing 
the net annual value at the sum of 3250/. must not only 
have clearly apprehended the argument advanced. It is 

ually evident that they have not hesitated to give 
effect to it. The result is one that the users of machinery 
may be congratulated upon. For 20 or 30 som past this 
has been a vexed burning question. ere has been 
during that time a constant struggle between the rating 
authority and the ratepayers using machinery. In 
despair during these later go a continuous effort has 
been made to secure relief, by the passing of a Bill in 
Parliament. From the first, this has seemed to me to be 
a perilous and an altogether unnecessary attempt. Ina 
little pamphlet published so long ago as 1879, and written 
by me, are these words: ‘‘The law, as it now stands, 
being amply sufficient to protect them (i.¢., the users 
of machinery), I am confident that if an appeal be made 
to the Courts on intelligible grounds it will not be 
made in vain.” The action of the Northumberland 
justices is a case in point, and it substantiates the 
above conclusion. There is no antiquity in the law as 
it now stands. It is absolutely impossible for anyone 
to show that machinery, being the property of a tenant, 
real or hypothetical, is rateable, even though fixed for 
convenient use. If, then, such machinery be already not 
rateable, why seek to legislate? It is quite true that 
rating surveyors, and rating authorities, continue, in 
spite of statute and decisions alike, to rate machinery. 

he proceedings suit the purposes of both ; but is it to be 
imagined the attempt will cease, or that there will be any 
easier remedy after a Bill P came through Parliament ? 
If any user of machinery suffers injustice now, there will 
be quite an equal chance of his being in the same position 
under a Bill, and most probably he will be in a worse one. 
There never was a Bill, however simple, but it had to be 
interpreted. The question still remains, not what the 
Bill itself is, but how will the Courts interpret and apply 
it? Rather than face ills which cannot be foreseen or 
estimated, let the users of machinery rest content with 
the resource which they already possess, and which is 
ample to secure them against wrong. 
Tam, Sir, yours &c., 
OSEPH PoTTs, 
13, Windsor-terrace, Newcastle-on-Tyne, 
October 2, 1897. 





ANGLES OF PIPE BENDS. 

To THE Eprror or ENGINEERING. 
S1tr,—Some of your readers may find the followin 
formula useful for finding the actual angle of han 
a two lines *: work ; for example, 

ines of pipes in pi ying : 
Let ae tan fp at tos side of the bend make an 


tween two 
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angle L with the horizontal, and suppose the line of work 
at the other side of bend has to make an angle V with 
the horizontal and to make in azimuth, i.e., in plan, an 
angle H with the preceding line; then the actual angle 
of bend A between the two lines is found by the formula 


~Qa2 VY 
tan? A = tan?(V—L) + t0* Heo? V (1) 
cos? (V —L) 


Suppose the first line of work be level, then L = O and 
tan? A = tan? V + tan? H. (2) 


And for many cases in which the angles are small, the 
angles may be substituted for the tangents when (2) be- 


comes 
A2 = V2? + H?. (3) 


If the angle of bend is given, and given ey! two of the 
other angles, the remaining one can be found by (1). 
The above formula can be simplified for several other 
particular cases. 
Yours faithfully, 
J. P. BuRKITT. 
THE EOPHONE. 
To THE Eprror oF ENGINEERING. — | 
Sim,—Your correspondent ‘J. T. B.” is quite right to 
mention that few men possess ears of equal auditory 
power, and this seems to handicap in some degree the 
good services of the eophone. If the inventors should 
not have thought thereof, the remedy is easy enough. 
Shift the tube leading to right ear to the left ear and 
vice versd, make two lenvelens more and take means. 
The shifting could be arranged in more ways than one. 
Yours ey 
An AUSTRIAN SEAMAN. 


‘“ ACME” FEED HEATER AND PURIFIER. 
To THE Eprtor oF ENGINEERING. 
Srr,—We shall be glad if any of your readers can send 
us the address of the maker of the ‘‘ Acme” feed heater 
and purifier. 





Yours truly, 
** ACME,” 


WEBSTER’S MOULD AND SAND-MAKING 
MACHINE. 
To THE Epritror oF ENGINEERING. 

Sir,—We should be obliged to any of your readers who 
could let us know who are the makers of Webster’s mould 
and sand-making machines. 

Yours truly, 
THos. WILSON AND Co. 

24, 25, and 27, Rood-lane, E.C., October 14, 1897. 











Great NortHERN Raitway.—In order to provide for 
a great increase of trattic, the Great Northern Railway 
Conspany is about to double its branch from Luton to 
Dunstable. The widening of the main line between 
King’s Cross and Huntingdon is proceeding rapidly, and 
already several sections have been opened for traffic. 





PrrRsonAL.—The Gandy Belt Manufacturing Com- 
yany, Limited, of the Wheatland Works, Seacombe, 
Bheshire, informs us that they have been appointed sole 
European agents for the ‘‘ Standard” Dodge-wood split 
pulleys, and will hold a large stock of these at their 
various offices and branches.—Messrs. Charles Churchill 
and Co., Limited, of 9 to 15, Leonard-street, E.C., ask 
us to state that they have found it necessary to enlarge 
their establishment at Birmingham by taking over the 
adjoining premises. Their Birmingham address will in 
the future be 2 to 10, Albert-street. The enlarged stores 
have a frontage of 120 ft., and the extra accommodation 
thus provided will permit of a much heavier stock being 
carried there.—Mr. L. Harper, A.M.I.C.E., has con- 
tracted to erect for the Government of Cape Colony a 
suspension bridge of 220 ft. span by 8 ft. over a river in 
that colony. 





Our GoLtp Imrorts.—The imports of gold into the 
United Kingdom appear likely to be considerably in 
excess this year of the receipts in 1896, although it is 
doubtful whether the total reached in 1895 will be again 
attained. The value of the gold imported in September 
was 2,155,818/., as compared with 1,472,901/. in Sept- 
ember, 1896, and 5,579,$41/. in September, 1895. In 
these totals South African gold figured for 907,576/., 
641,291/., and 1,049,496/. respectively ; and Australasian 
old for 718,219/., 369,458/., and 621,001/. respectively. 
n the nine months ending September 30, this year, gold 
was imported to the value of 24,294,9311., as compared 
with 19,946,955/. in the corresponding period of 1896, 
and 27,038,742/. in the corresponding period of 1895. In 
these totals South African gold figured for 9,858,456/., 
6,002,5797., and 6,184,6362. respectively ; Indian gold 
for 1,113,8687., 901,542/., and 1,771,192/. respectively ; 
and Australasian gold for 9,238,096/., 3,906,6217., and 
5,267,233/. respectively. It will be seen that the imports 
of South African and Australasian gold have considerably 
expanded this year, but the general increase this year 
has been greatly curtailed by the fact that gold was im- 
ported from the United States to the value of only 
57,7902, in the first nine months of this year, while the 
corresponding imports in the corresponding period of 
189% were valued at 3,163,755/., and those in the corre- 
sponding period of 1895 at 7,097,4642. Gold was im- 

rted from Mexico, Central and South America, and the 

Vest Indies in the first nine months of this year to the 
extent of 1,503,582/.; the corresponding imports in the 
corresponding period of 1896, were valued at 1,998,638/., 
and those in the corresponding period of 1895 at 1,141,800/. 


LAUNCHES AND TRIAL TRIPS. 


THE steam launch Alert, 54 ft. long, built by Messrs. 
Thomas Downie and Co., Toxteth Engine and Ship- 
building Works, Caryl-street, for the firm of Messrs. 
Wills and Co., Limited, ran her trial trip on September 
25. She is the first steamer built and engined by Messrs. 
Thomas Downie and Co., and is constructed of wood, and 
copper-sheathed. Her engines are of the compound sur- 
face-condensing type. 





On Thursday, the 7th inst., the s.s. Whitehall, built by 
Messrs. Craig, Taylor, and Co., of the Thornaby Ship- 
building Yard, Thornaby, for Messrs. Guthe and Co., 
West Hartlepool, proceeded to sea on her trial trip, 
a speed of about ik haem being obtained. The dimen- 
sions of the vessel are 280 ft. by 41 ft. by 18 ft. 9 in., and 
she will carry about 3100 tons on a light draught of water. 
The engines have been constructed by Messrs. Sir Chris- 
topher Furness, Westgarth, and Co., Limited, Middles- 
brough, the cylinders being 20 in., 324 in., and 53 in. in 
diameter by 36 in. stroke, supplied with steam by two 
boilers working at 160 lb. pressure. 


The s.s. Croydon was successfully launched on the 7th 
inst. by Messrs. Joseph L. Thompson and Sons, Limited, 
of the North Sands Bhipbuildin Yard, Sunderland, to 
the order of Messrs. Boulder, <tiadleton, and Co., of 
London. This is the third vessel built by this firm for 
these owners. The principal dimensions are: Length, 
358 ft. ; breadth, 48 ft. ; depth moulded, 28 ft. 4 in. The 
vessel is designed to have a deadweight carrying capacity 
of over 6000 tons and a large cubic measurement. She is 
built on Lloyds’ three-deck rules with a partial main 
deck. The engines and boilers are constructed by Messrs. 
Blair and Co., Limited, Stockton, the sizes of the cylin- 
ders being 25 in., 42 in., and 68 in., with a stroke of 45 in. 





The s.s. Bore, built to the order of the Steam Naviga- 
tion Company, of Abo, was successfully launched on the 
9th inst. at the yard of the Elsinore Iron Shipbuilding 
and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel to the highest class at British 
Lloyds, and her dimensions are 180 ft. by 28 ft. 9 in. by 
13 ft. 34 in. depth of hold. The engines are of the triple- 
expansion type with surface pe aan indicating 900 
horse-power. She is a passenger steamer fitted out with 
all improvements and modern comfort and intended to 
carry out the winter traffic between Abo and Stockholm. 


On Monday, October 11, Messrs. Short Brothers 
launched from their shipbuilding yard at Pallion a steel 
screw steamer built to the order of the Société Generale 
du Houilles and Agglomeres of Paris. The vessel is of 
the following dimensions: Length, 255 ft.; breadth, 
36 ft. 9 in. ; and depth moulded, 19 ft. 6 in., with a dead- 
weight carrying capacity of about 2600 tons on a compara- 
tively light draught. The engines, which are of the 
triple-expansion type, having cylinders 19 in., 31 in., and 
51in. in diameter, with a stroke of 36 in., and designed 
for 160 lb. working pressure, are to be fitted by Messrs. 
W. Allan and Co., Sunderland. 





A new steamship, the Cymric, for the Liverpool and 
New York service of the White Star Line, was on 
October 12, successfully launched from the yard of 
Messrs. Harland and Wolff, of Queen’s Island, Belfast. 
This vessel, whose gross tonnage is 12,300 tons, and dis- 
placement 23,000 tons, is the thirty-sixth vessel con- 
structed by the same builders for the White Star Line, 
and by far the largest cargo-carrying steamer in the 
world. Her dimensions are as follows: Length, 600 ft. ; 
breadth, 64 ft. ; depth, 42ft. The Cymric will have twin 
propellers driven by —_— sets of quadruple-expansion 
engines of Messrs. Harland and Wolff's design, with 
boilers working up to 200 lb. pressure. The Cymric will 
be fitted to carry 830 head of cattle on the upper and 
middle decks, and with permanent stalls of the latest 
kind for a large number of horses on the upper deck. 
With the addition of the Cymric, the White Star Atlantic 
fleet alone will include eight new steamships of the 
highest class, all propelled by twin screws. 





On July 1 there was launched from the shipyard of 
Messrs. C. S. Swan and Hunter, Limited, allsend, 
the steamer Monarch, which ran her official trial on the 
12 inst. Her dimensions are 484 ft. over all, 470 ft. per- 
pendiculars, 56 ft. beam, and 42 ft. 3 in. depth to the 
shelter deck. She has a carrying capacity of 11,700 tons 
dead-weight, or a measurement capacity of upwards of 
18,000 tons, and is fitted for the conveyance of a large 
number of cattle in the between-decks. The propelling 
machinery has been constructed and supplied by the 
Wallsend Slipway and Engineering Company of Walls- 
end, and consists of an exceptionally massive set of 
engines, having cylinders 284 in., 4641n., and 80 in. in 
diameter my ape d by 54 in. stroke ; the steam is sup- 
= at 180 lb, pressure by three large boilers fitted with 

owden’s system of forced draught. 





‘The Canopus battleship was launched from the buildin 
slip at Devonport on Wednesday last. She was design 
by Sir W. H. White, and measures 390 ft. between per- 

oe by 74 ft. beam by 26 ft. a. She will be 

with engines ting 13, orse-power, sup- 
plied with steam by Bellevil e boilers anlaeed for r‘ 
—— pressure of 300 Ib. per square inch, which will be 
redu to 250 Ib. before entering the high-pressure 
cylinders. The designed speed of the boat is 184 knots, 
and she will carry 1900 tons of coal. Protection is afforded 
by an armoured deck and by belt armour, the latter being 


from the belt to the bows, and is arranged to support the 
ram. The principal armament of the Canopus will con- 
sist of four 12-in. wire guns, and there will be an auxiliary 
armament for twelve 6-in. quick-firers, the latter being 
protected by Harveyed plates 6 in. thick. 





The s.s. Citta di Palermo. This vessel was recently 
launched by Short Brothers, Sunderland, for Messrs. 
Pierce, Becker, and Ilardi, of Messina, left the builders’ 
yard recently for her official trial, when an average speed 
of 13 knots was attained. The vessel is of the following 
dimensions, viz.: Length, 320 ft.; breadth, 44 ft.; and 
depth, 26 ft. 8 in., she has been supplied with engines by 
Messrs. George Clark, Limited, Sunderland, the cylin- 
ders being of 24 in., 40 in., and 66 in. in diameter by 
45in. stroke, which are supplied with steam by two large 
boilers designed for 180 lb. working pressure, fitted with 
Howden’s forced draught. 


The second shallow draught gunboat Sheikh, which 
Messrs Yarrow and Co. have constructed for the Egyp.’ 
tian Government for service on the Nile, was success- 
fully launched from their works at Poplar, on Wednesday 
last, the 13th inst. This vessel will be despatch to Egypt 
in about two weeks from now. 














Water Suppty oF CARLISLE.—The Water Committee 
of the Carlisle Town Council at a meeting on Wednesday 
further considered three schemes for the future water 
supply of the city. The Coal House Island scheme did 
not seem to be much favoured by any of the members; 
and after discussing the other two projects, the committee 
unanimously agreed to recommend the council to adopt 
what is known as the Gelt gravitation scheme, at a cost of 
about 120,000/. 





ANOTHER Licut Ramway. — An inquiry was held, 
before the Earl of Jersey and Colonel Boughey, for the 
Light Railway Commissioners at Derby on Monday with 
reference to a proposal to construct an electric railway 
along the highway between Derby and Ashbourne. 
There was very little opposition to the scheme, and the 
Commissioners, having intimated that, under no circum- 
stances, would they give compulsory powers, granted an 
order for the project to go forward. Sir T. Roe (Mayor 
of Derby); the Hon. F. Strutt, Mr. C. E. Newton, Mr. 
R. Finney (President of the Derbyshire Dairy Farmers’ 
Association), and Mr. Godfrey Meynell are among the 
promoters. The total length of the line will be 11 miles 
2 furlongs, and it is to be constructed as a single line, 
with stopping places and wards and dépéts in various 
districts. 





CATALOGUES.—We have received from Messrs. F. and 
R. Boote, Limited, of Burslem, a copy of new catalogue 
of tiles, which it may be remembered were adopted for 
lining the Blackwall Tunnel. Some apprehensions have 
been expressed that these tiles would quickly come loose, 
but Mr. Binnie states that when it has been necessary 
to remove any of this work in connection with the electric 
light —— the tiles had to be actually cut out with 
chisel and hammer, the special form of dovetailed keying 
used ——s them very secure.—The Single Wire Mul- 
tiple Telephone Signal Company, Limited, of 58, Old 
Broad-street, London, E.C., have issued a pamphlet 
describing their loud-speaking telephone which it is 
asserted can be u without difficulty even when 
it is impossible to fix the instruments in_ places 
free from noise, such as warehouses, factories, &c.— 
The Edison and Swan United Electric Light Com- 

ny, Limited, of 36 and 37, Queen-street, thn al E.C., 

ave sent us a copy of a pamphlet just issued by them, 
professing to give an historical account of the introduc- 
tion of electric light into England. Most of the letter- 
press is, however, devoted to a description of the products 
of this company, the principal specialities being made 
clear by means of excellent engravings. A more strictly 
trade publication issued by the same firm has also been 
sent us, and gives particulars of the various ammeters 
and voltmeters, and other instruments made by the com- 
phy wong Robey and Co., of the Globe Works, 

incoln, have sent us a copy of their new steam engine 
catalogue, which contains excellent illustrated descrip- 
tions of the principal types of engine supplied by the 
firm. These range ol small vertical engines of 2 horse- 
_ and upwards to mill engines of the largest size.— 

fessrs. Brown and May, Limited, of Devizes, have sent 
us a copy of their new illustrated catalogue of steam 
engines and boilers, particular attention being devoted to 
those of the portable and semi-portable type.—The 
Lukenheimer Company, of Cincinnati, have issued a new 
catalogue of engine fittings, such as valves, lubricators, 
whistles, gauges, &c., of which they construct a very 
large variety.—The Phenix Dynamo ey. of Hur- 
bert-street, Bradford, have issued a small illustrated price 
list containing descriptions of the different types of 
motors and dynamos made by them.—We have received 
from Mr. Arthur Keppel, of 96, 97, and 98, Leadenhall- 
street, E.C., a copy of a pamphlet issued by him describ- 
ing a portable electric railway system. This is arranged 
to worked on the overh —, the standards 
supporting the conductor being fixed to the ends of 
special sleepers, which are used at intervals on the 
length of the line.—We have received from the United 
States Wind Engine and Pump Company, of Batavia, 
Illinois, U.S.A., an cusapiinanily well got up catalogue, 
which contains some very fine process blocks illustrating 
storage tanks and pumping plants erected by the firm 1n 
different localities. The company do not confine them- 
selves to wind-driven pumps, but also supply gas, electric, 
and steam plants. The catalogue contains in addition 











6 in. thick, whilst the barbette armour will be 10 in. to 
12in. thick. Plating 2 in. thick, of nickel steel, extends 








illustrated descriptions of many accessories, all of which 
are fully priced. 
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Tux illustration above shows the Chapman-Hunter 
pitchometer, which is — put on the market by 
Messrs. Walker Brothers, and Co., patentees’ agents, of 
44, Constitution-street, Leith. It will be seen from 
Fig. 1 that it is of very simple construction, small in 
size, of light weight, and unlikely to get out of order. 
Figs. 2 and 3 illustrate two methods of its application 
to determine the pitch of a screw propeller ; the former 
when the propeller is lying on its end in the shop, and 
the latter when it is on the shaft. There are, however, 
many other purposes to which the instrument is applic- 
able, as it can be used to determine the angle of any 
object in relation to any other object ; for example, 
it may be employed to show whether the screw shaft 
of a ship is at right angles to the piston-rods. 

The pitchometer consists of a bridge-piece of 
steel with two ends or feet, to be applied to the 
object whose inclination is to be measured. On this 
bridge-piece is a movable index-plate, and a level, 
also movable on the same centre as the index-plate. 
Both the index-plate and the level can be separately 
clamped to the bridge at any angle in relation to each 
other. 

The following is the method adopted in finding 

the pitch of a screw propeller: Lines are drawn 
on a blade at various radii from the centre of the 
boss, say at 2 ft., 4 ft., 6 ft., 8 ft., 10 ft., 12 ft., 
and 14 ft. radius. Then, if the propeller be lying 
as in Fig. 2, the instrument is applied to the 
boss as shown. The level is first put to zero on the 
quadrant of degrees, and then both index-plate and 
level are adjusted together to bring the bubble to 
the middle of the slot. The index-plate is then 
clamped by the screw at the back, and the instru- 
ment transferred to the first-pitch circle on the 
blade (Fig. 2). The level is set horizontally, and on 
its intersection with the arc marked ‘‘2 ft. dia.” the 
pitch of the blade on that point can be read. The 
instrument is next transferred to the line of 4 ft. 
radius, and the process repeated, and so on at 6 ft., 
8 ft., 10 ft., 12 ft., and 14 ft. radius, and thus the 
pitch is determined at several points. 
_ Ifthe propeller is lying as in Fig. 3 the operation 
is substantially the same, the only difference being 
that the index-plate is placed at right angles to the 
bar, or bridge. It will be readily seen that there may 
be other possible uses of the instrument besides that 
of measuring pitches, and that it is a very handy tool 
for the engineer whether he be engaged on shipwork 
or not. 








THE MULTIPLEX REDUCING VALVE. 
_ Tue equilibrium valves usually employed in reduc- 
ing valves have the disadvantage that they cannot be 
maintained perfectly steam-tight, and the result is 
that an accumulation of pressure is liable to arise on 
the reduced side in the closed position of the valve. 
This will occur whenever a leakage of steam past the 
valve exceeds the consumption of steam on the reduced 
side. To overcome this defect, Messrs. Schiffer and 
Budenberg, of Whitworth-street, Manchester, have 
constructed a new type of valve called the Multiplex 
Xeducing Valve, illustrated on this page, the novel 
feature of which consists in the use of a simple back- 
pressure valve in place of an equilibrium valve. This 
valve can be made and maintained perfectly steam- 
tight without any difficulty, since the full force of the 
high-pressure steam rests upon the valve in the cloped 
position. Referring to the illustration, high-pres- 
Sure steam enters the valve in the direction of 
the arrow. The pressure on the reduced side of the 
valve acts upon the piston and is balanced by a spiral 
Spring, the space beneath the piston being in com- 
munication with the atmosphere. The valve being 
closed as shown in the illustration, a reduction of 
Pressure on the reduced side will cause the spring to 
gradually force up the piston along with a circular 
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disc attached to the piston, causing it to successively 
open a number of small back-pressure valves arranged 
in the central portion of the main valve. The large 
valve is thus relieved of pressure, and is opened in 
turn by the piston disc. The successive opening of 
the small back-pressure valves is accomplished by 
making these with guide-stems of different lengths. 
The force exerted by the piston in consequence of a 
small reduction of pressure on the reduced side 
is sufficient to open one of the small back-pres- 
sure valves at a time; but each valve, after it 
has been opened, offers practically no further resis- 
tance to the progress of the piston, and therefore all 
the small valves are easily opened. As soon as the 
small valves are all open the large back-pressure valve 





is entirely relieved of pressure, and a small force 
exerted by the piston will suffice to open this valve 
also. The reduction of pressure can be regulated by 
varying the tension of the spring, and this is performed 
by adjusting the small hand-wheel at the bottom of 
the valve. In certain cases the same type of valve is 
arranged with a weighted lever in place of the spiral 
spring. This type of valve is recommended for cases 
where the reduced pressure does not exceed 30 lb. 
For higher reduced pressures the weights required 
would become so heavy as to become impracticable. 
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It will be noted that these valves are fitted with a 
separate stop valve, by means of which the pressure 
can be shut off altogether. 








INDUSTRIAL NOTES. 

Tue past week was a remarkable one in the history 
of labour. There is no longer any doubt as to the 
seriousness of the situation as regards the engineers. 
The present dispute is the largest upon record, looking 
at it as regards the numbers opposed to each other, 
the area covered, and the financial interests involved. 
The Engineers’ strike and lock-out of 1857 dwindles 
into insignificance beside it. The Weavers’ strike and 
lock-out in 1853 was small in comparison. The nearest 
approach to it was the Builders’ lock-out in 1859-60 
and 1861; but after all, that was mostly narrowed to 
the Metropolis. Now all the vast resources of one of 
our greatest, and the most important, of all our 
industries are involved, and those of several allied 
trades are seriously affected. The men are well 
organised ; that fact is indisputable. On the other 
hand, the employers have shown that they, too, are 
well organised. ‘‘When Greek meets Greek, then 
comes the tug of war.” No sober-minded man can 
believe, however, that the right of association is in 
serious danger. It is rather a war against the 
means used and the objects sought, than against 
actual combination or association; and herein arise, 
and will arise, differences of opinion. Kecently 
efforts have been made by the Board of Trade to 
bring about a Conference under the provisions of the 
Conciliation Act, and interviews took place between 
the Chief Commission of Labour and Mr. Ritchie, 
on the one hand, and Mr. Barnes and Colonel Dyer 
on the other hand, with apparently some such object. 
All these interviews and all other efforts have so 
far ended in failure. Last week saw the develop- 
ment of newer phases, with the result that the war 
ery is, ‘No surrender.” The Shipbuilders and Engi- 
neers Employers’ Association of London posted 
notices to revert to the nine-hours day. This 
action, coupled with the resolve of the Federated 
Engineering Employers, refusing to agree ‘‘ to any 
reduction in the existing hours of labour,” has 
had the effect of putting an end for the present to 
all hopes of a settlement by compromise or otherwise. 
The letter announcing the decision is definite. It 
says: ‘‘In the interests of all it is desirable such a 
Conference should not take place during the continu- 
ance of the present dispute with certain trade unions, 
two of which unions are members of your Federation. 
In any case the Federated Employers cannot discuss 
with your council the situation created by the present 
crisis in the English trade.” For the present, there- 
fore, the door seems to be closed. 

The number of men, engineers and others, now out 
by reason of the strike and lock-out, has largely in- 
creased, while the number affected is increasing, and 
is likely to increase. The men in the firms which 
have reverted to the nine hours, and in firms where 
further notices have expired, add greatly to the 
number. The funds required for so vast a number 
of unemployed render it imperative that outside 
help shall be demanded. Hearty and generous as the 
response has been, the weekly amounts constitute but 
a small portion of the cost. Under these circumstances 
the Engineers have issued a special appeal for a 
national subscription to meet the forces it has arrayed 
against their demands for an eight-hour day. But the 
amounts will have to be vastly greater than at present 
to meet all demands. If the Federation of the Engi- 
neering and Shipbuilding Trades become involved, the 
strain will be enormous ; because the Boilermakers and 
Tron Ship Builders, the Shipwrights, the Carpenters 
and Joiners, the Ironfounders, the Smiths, and other 
Unions will have enough to do to hold their own. : The 
Machine Workers’ Union is already beginning to feel 
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the pressure, for the Society is young, and not finan- 
cially strong. The leaders are no longer boastful of 
an easy victory. The cry now is that the Union-— 
Unionism, in fact—is in danger. It is found that the 
forces opposed to them are strong ; that the employers 
are as united as the men; and that the material re- 
sources of Capital are equal to those of the Unions. 
The cry of ‘‘No compromise ” now rather comes from 
employers than from the Unions. 1t is a stern battle. 
One lesson has already been taught, though not im- 
pressively toall, that it is easier to enter into a quarrel 
than to adjust it when it has once begun in earnest. 
If the older Unionists were slow, they were prudent. 
This was their policy for a quarter of a century, with 
the result that few great labour struggles were pro- 
voked, and those mostly were in resistance to reduc- 
tions in wages. 

Very disquieting news have come to hand with 
respect to the Railway Servants’ Congress at Ply- 
mouth. What it all means may not yet be forecast, 
but it would rather seem that a ‘‘ forward move- 
ment” is in contemplation. The summary dismissal 
of Mr. Harford, the general secretary, is serious 
enough. It would not appear that the charges were 
of a very grave character, for the Congress awarded 
to him a retiring pension of 105/. a year. Mr. Har- 
ford might be described as one of the older class of 
leaders ; rather slow, generally prudent, and usually 
inclined to moderate measures. He won for himself 
not only the confidence of the men whose officer he 
was, but also the respect of the railway officials with 
whom he came into contact. That was so in the 
railway dispute in South Wales, the directors express- 
ing a high opinion of his integrity and his soundness 
of judgment. Perhaps the very fact of his having won 
respect from railway officials was one of the causes 
of the suspicion of the men. If that be so, it argues ill 
for the trade unionism of the future. The suspension 
of their officer so soon after the settlement of the 
dispute with the North-Eastern Railway Company is 
all the more inexplicable. All parties seem to have 
been satisfied with the award of Lord James of Here- 
ford. But if the dismissal is the result of any pre- 
determined forward policy, the best advice one can 
give the men is to beware. This is the second dismissal 
within a very short time, the first being the secretary 
of the Amalgamated Engineers. The railway servants 
have, however, provided for their ex-chief officer. He 
has accepted the pension, and he retires upon it, to 
rest and recruit his health. One scene at the Con- 
gress was an attack upon the editor of the Rai/way 
Review, Mr. Fred. Maddison, because he has become 
Member of Parliament for Sheftield, the grounds being 
that his expenses were paid by the party. Truly 
working men have much to learn. Cautious and 
prudent men are at a discount. Fiery speeches, 
vaunting predictions, and overbearing demands find 
their echo in the breasts of the mass of the workmen. 
Experience is a dear school, but it is the only 
one in which some men can learn, and then they 
curse their own stupidity. But it is then too late, 
for the mischief has been done. The future of the 
Railway Servants’ Society will be watched with care, 
and not without anxiety. It is an awkward time for 
fresh demands, even more awkward for them to be 
pushed to extremes. Resistance is the order of the 
day, and prudent men will note it if others do not. 





The October report of the Ironfounders’ Society is 
somewhat in hushed tones. ‘‘ The figures tell their 
own tale, and need very little comment,” it says, and 
then it goes on to state that there is ‘‘ an increase of 
281 on Seattion benefit, or close upon 1000 more than 
at the end of July.” The ‘ cause,” it says, ‘* need 
not be stated, it is too well known.” Of course this 
refers to the Engineers’ Dispute, but it is not mentioned 
in this connection. Still the number of members had 
increased by “141, which does not augur well for 
those bent on stamping out trade unionism.” The 
resolutions for extra donation allowance, and for 150/. 
per week for the allied trades involved in the dispute 
have been carried by large majorities. The total 
number on the funds was 3307, showing an increase of 
318. The total number on donation was 1848, in- 
crease, 281; on sick benefit, 384; decrease, 29; on 
superannuation, 793; increase, four; other trade 
benefits, 239; increase, 34; on dispute only 43; in- 
crease, 28 however. The returns as to state of trade 
and employment show a material change. The number 
of places where trade was from very good to dull was 
107, as against 110 last month; but the number of 
members employed in those places fell from 13,421 
last month to 12,902 this month. In 18 places there 
was short time, or trade was from bad to very bad, 
affecting 3997 men, whereas last month the description 
applied to 15 places employing 3337 persons. Decline 
in employment is stamped upon these figures ; but of 
course the cause is well known. The weekly expen- 
diture has risen to 1157/. 17s. 10d., or over Is. 44d. per 
member per week, of which 11}d. was for donation 
purposes alone. The total number of members was 


16,899, an increase of 141, while the balance in hand 


was 55,6491. 9s. 5d. showing a decrease of 866/. 6s. 
The extra donative allowance is for the purpose of 
assisting the members who are affected by the Engi- 
neers’ Dispute, which extra is — apart from the 
150/. per week voted to the allied trades. The majority 
for the extra allowance was 8977, but for the lock-out 
grant only 5052. The extra allowance amounts to 6s. 
per week, in addition to donation benefit set forth in 
the rules. Members travelling are not to be allowed 
this extra. The Chester branch has gained an advan-e 
of 2s. per week. The strike at Hanley continues. At 
Smethwick some firms have refused the advance, others 
have conceded it. The members are called upon to 
vote with respect to dispute benefit to members in 
Scotland, where there is another society constituted 
on similar, but not exactly, on the same lines. The 
report is, on the whole, satisfactory; but there is 
an absence of any buoyant tone with respect to pre- 
sent prospects. 





The report of the Amalgamated Carpenters and 
Joiners for October refers of necessity to the Engi- 
neering Dispute, because of the discharge of several 
hundreds of the members from the shipyards in conse- 

uence thereof. An earnest hope was felt that the 

ispute would have been settled ere now, but ‘ the 
fight still goes on, with all its attendant evil conse- 
quences.” It then goes on to state that in conse- 
quence of the cosmopolitan character of the Society, 
the major portion of the members discharged, dis- 
missed, or suspended have obtained employment else- 
where, so that the dislocation of trade has not 
materially affected the Society. Out of 52,563 
members only 655 were unemployed and on dona- 
tion, and of these 139 were in the foreign and 
colonial branches; so that only 516 were out of work 
in the United Kingdom, and on donation. There 
was also a total of 876 on the sick list, and 646 on 
superannuation allowance. ‘The figures are quite re- 
markable as regards the unemployed, considering the 
dislocation of trade by the Engineering Dispute. The 
vote for the levy of 3d. per week, a about 
500/. weekly, has been carried by an overwhelming 
majority over the required two-thirds, four contribu- 
tions of 500/. each having been sent to the Engineers 
and allied trades. The report criticises the action of 
the employers, first, as to their calculation of exhaust- 
ing the funds of the unions, so as to lead to a submis- 
sion ; and secondly, as to the pressure said to have 
been put upon the smaller employers. The Union is 
not directly affected, but will be when the shipping 
trades fall into line with the Employers’ Federation. 
The Society has on its hands disputes in six more or 
less important places, while in three places satisfactory 
settlements have been effected. But in nine other 
places the men are cautioned not to apply for work 
until they have seen the local secretary. The mem- 
bers are also cautioned against emigrating to South 
Africa, by reason of the slackness of trade, and the 
great number of unemployed carpenters and joiners in 
the country. Efforts are still being made to put an 
embargo upon finished joinery imported from America 
and parts of the European Continent, the intention 
being to refuse to fix the joinery unless done under 
conditions satisfactory to the unions. The rule is to 
apply to foreign and colonial branches where it is 
practicable to refuse to fix the completed joinery work. 
The branch resolutions are numerous as regards Fede- 
ration, first of building trades, and then national 
federation of all trades. The reduction of working 
hours also is the subject of several resolutions. The 
delegates to the Trades Congress present a joint report 
on the chief matters discussed, and the resolutions 
thereon. The vote for the grant to the LEngi- 
neers and allied trades was carried by a majority of 
11,566, only 2237 voting against it. It will be seen that 
only about 14,000 voted out of 52,000. 

The report of the Cotton Spinners’. Association re- 
frains from discussing the proposed reduction of wages 
in the cotton trades, on the reasonable grounds that 
no official intimation thereof had been received at the 
offices at the date of the report. The reticence is 
commendable. The average number out of work was 
6.15 per cent. , not an overwhelmingly large proportion, 
considering the complaints as to the state of trade. 
But the complaints relate rather to fines than to the 
amount of work in most cases, though all complain 
rather of over-production. The Joint Committee had 
to deal with 14 dispute cases in the month, most of 
which were satisfactorily arranged. In one or two 
instances they were not. 

The joint committee of the Employers’ Association 
met on Tuesday in Manchester to further consider the re- 
plies to the circular issued on the question of a 5 per 
cent. reduction of wages. Mr. Macara presided. At the 
close the following official report was issued : ‘‘ Having 
now secured promises of support from firms owning 
more than the required number of spindles, a confer- 
ence with the operatives at the earliest possible date 
will be requested, anda communication will be at once 
addressed to them on the subject. Although the joint 





committee have been successful, they are encouraged 











to believe that they will receive considerable additions 
during the next few days, and thus emphasize the 
practical unanimity of the trade. With reference to 
the statement made respecting 38,200,000 of spindles, 
it was then definitely announced that those figures 
were an approximate estimate. It is found on exami- 
nation that many mills have been stopped, and in 
numerous cases the machinery has been broken up. 
Furthermore, the approximate estimate of 38,000,000 
of spindles included all the spindles in outlying country 
districts in Lancashire, Cheshire, Yorkshire, and 
Derbyshire. It might further be pointed out that the 
combination that has now been secured represents 
double the number of spindles that were affected by 
the last great struggle in 1892-93.” It is not 
pretended that employers are prosperous, or that 
profits are large ; Put the operatives declare that 
a reduction in wages will not permanently benefit 
the employers. Other suggestions will be made at 
the conference when it meets, with a view to avert 
a conflict. The men are organising for resistance, and 
one feature tells its own tale—the non-union men are 
joining the societies, so that they may obtain the 
benefit of strike pay. There is, indeed, an unhealthy 
feeling of unrest in the textile trades as in the engi- 
neering and other trades, and it would appear that it is 
developing in the transit trades as well. In such a 
crisis the counsels of more prudent leaders will be lost 
or overborne. The desire for a trial of strength will 
get the upper hand, and then will come a terrible re- 
action. Let us hope that the more moderate of the 
employers and the more prudent of the leaders will be 
able to avert a strike and lock-out in the textile trades, 





The state of the engineering trades throughout 
Lancashire has changed but little, except in so far as 
it is affected by the Engineering Dispute. It is 
reported that a considerable amount of work is 
diverted from Lancashire by the continuance of that 
dispute, and, doubtless, that is true. The firms not 
involved in the strike and lock-out are busy, being 
fully employed ; and some of the general engineering 
establishments have, it is mented, ietabant a sufli- 
ciency of non-union and outside labour to carry on 
their works, some of which are able to undertake 
new orders. But the establishments engaged in special 
work, high-class machine tool-making, and other high- 
class work, are short-handed, and it is stated that 
they will be compelled to close the works if the dis- 
pute continues much longer. But, somehow, there is 
a feeling that the dispute is nearing its end, in spite 
of untoward appearances. Whether this feeling arises 
from the steady increase in the number of hands pre- 
senting themselves for work, or from other and more 
distinct causes, is not apparent. It seems that labour 
is being obtained for the machine-making establish- 
ments, and at the locomotive works, so that the non- 
union men are giving way, or there is still a wider 
field of choice than the leaders would seem to imagine. 
There is, however, always the danger of some exagge- 
ration in such cases, on both sides ; the men allege that 
the non-union men are firm, and that the lines are un- 
broken; the employers seem to indicate that the 
vacant places are being filled. There is one encourag- 
ing indication amid so much that is discouraging—the 
iron trade remains firm in tone, so far as prices are 
concerned. There is a divergence in the reports as to 
actual business, some asserting that there is only an 
indifferent inquiry, while others assert that consider- 
able transactions have recently taken place. The 
slight fluctuations in warrants have not affected 
makers’ prices in Lancashire. Finished iron is firm at 
recent rates. In the steel trade there has been a de- 
cided improvement, but nut and bolt makers have 
slackened owing to the Engineers’ Dispute. Altogether 
the outlook is by no means disheartening. 





The Enginemen and Firemen’s Union have con- 
tributed 1000/. to the Engineers’ and allied trades 
funds, and have offered to lend 10,000/. free of interest 
to help to carry on the movement. This Society is 
not connected either with the Amalgamated Society or 
with the Steam Engine Makers’ Society, being mainly 
confined to men engaged in connection with coal and 
other mines, and with other great works where 
engines are employed, at docks, warehouses, and public 
works. The men feel a kind of paternal interest in 
the eight-hours movement, and hope to be benefited by 
it, should it be successful with the Engineers. 





In the Wolverhampton district trade was quiet, 
with only a limited demand, mostly for small parcels 
of finished iron for home consumption. The supposed 
cause of the quietude was the holding back of orders 
and contracts until after the quarterly meetings held 
this week. The hope appears to have been that 
better terms could be ad a the waiting. The out- 
look for iron was not regarded as satisfactory, but 
there has been an increasing demand for steel. So 
far the Engineering Dispute has not much affected the 
locality, but there is a fear that it will extend to the 
Midlands very considerably, unless a turn for the better 
soon takes place. There are no serious local disputes. 
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The Birmingham district has been affected in a 
similar way as regards the effect of the proximate 
quarterly meetings, trade being quiet. But it appears 
that negotiations weie on foot for a considerable 
weight of both crude and finished iron, which re- 
mained for completion when the quarterly meetings are 
concluded. Consumers sought to obtain concessions 
by reason of the reduction in the iron-workers’ wages, 
but the sellers contended that the reduction had been 
discounted already. The business actually done was 
small, but prices remained firm, and mostly above the 
recent minimum. The steel trade is improving. The 
engineering and allied trades are generally busy, and 
so also are most of the other iron, steel, and general 
metal trades of the district. There have been no 
serious labour disputes of any kind, nor are any pend- 
ing, so far as appearances go at the present time. 





There have been indications that the Engineering Dis- 
pute will extend largely to the Midlands, and during 
the present week some negotiations to that end have 
been taking place. So far, however, up to the date of 
writing, no decision to lock out or issue notices on a 
large scale has been reported. If the Midland em- 
ployers decide to take part in the dispute, the number 
of men involved will be greatly increased. The effect 
will be not only that a much larger number will be on 
the funds, but the supplies will be cut off, as levies 
cannot be paid, nor are they expected, by men out of 
work. Hitherto one or two large firms in Birmingham 
have kept aloof, and all the other firms hesitate to 
take part until these have decided upon their line 
of action. Whether these large firms will hold out or 
not will soon be — and then the other em- 
ployers will have to decide for themselves. 





The engine-men and stokers connected with the 
Dowlais Iron and Steel Works are out on strike, their 
notices having expired last week. The works have 
since been idle. The men ask that their scale of 
wages shall be advanced to a level with that of the 
north of England. The main difficulty has arisen 
over the refusal of the company to recognise and confer 
with the trade union officials. 





After a stoppage lasting six months, the dispute at 
the Abercarn Tinplate Works was settled last week, 
the men agreeing to go in at a 15 per cent. reduction 
for the mill and tin-house hands, and of 10 per cent. 
for the second-grade men. The men were to resume 
work on Monday last, the 11th inst. The men em- 
ployed at the tinplate works of Messrs. R. Thomas 
and Co., Lydney, have also agreed to a similar reduc- 
tion. The works have been idle for four years, in so 
far as Union labour is concerned, and no less than 
20,0007. have been sacrificed in wages. By the terms 
of settlement the rates are to remain in force until 
May, 1898. 





The laceworkers’ strike at Glasgow has collapsed, 
after lasting over 11 weeks. The works were re- 
started last week with a sufficient number of non- 
union hands to run a double shift. 





The dispute at Peterborough between the master 
builders and the carpenters and joiners has been 
settled after nine months of negotiation. The demand 
was for an advance in wages; the employers made an 
offer which was refused. Now terms have been settled, 
the agreement dating from January last, and remain- 
ing in force until January, 1900, and then to be sub- 
ject to three months’ notice. 





The Lithographic Printers of Glasgow have given 
notices for a reduction of hours from 51 to 47 per week, 
and an advance in wages from 30s. to 34s. per week. 
They threaten to strike if these terms are not conceded 
within a fortnight from the date of the notices. 





The working classes of New South Wales celebrated 
the establishment of the eight-hours in the colony last 
week, There was a vast procession with bands and 
banners through the streets, speeches were made and 
the evening was spent in various sports and pastimes. 
The weather was favourable throughout, and the con- 
course was greater than on any previous occasion. 
The day was observed as a general holiday at Sydney, 
where the celebration took place. 








Grovupinc or SIGNALS FOR PARALLEL Lines.—In_ re- 
porting on an accident which occurred on September 3 at 
Gunnersbury Station (London and South-Western Rail- 
way), where a driver admittedly mistook a signal and ran 
through the trap-points into a bridge, without, however, 
causing any personal injury, Colonel Addison discusses 
the question of the grouping of signals referring to 
perallel lines, viz., either on separate posts, or all on one 

racket - post. He favours the former arrangement 
wherever such is possible, and we cannot but agree with 


him, as we think mistakes are thereby much less likely to 
occur. Where all the signals are on one bracket-post, he 
that each group of signals should be as far as 
placed over the line to which they refer, with as 
interval between the groups as can be given. 


Suggests 
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SOME EXPERIMENTS ON THE 
CONDENSATION OF STEAM. 


A New Apparatus for Studying the Rate of Condensation 
of Steam ona Metal Surface at Different Temperatures 
and Pressures.* 

By H. L. Cattenpar, M.A., F.R.S., Professor of 
Physics, and J. T. Nicotson, B.Sec., Professor of 
— Engineering, of McGill University, Mon- 
treal. 

Part I. 

As the result of some experiments by electrical methods 
on the measurement of the temperature changes of the 
walls and steam in the cylinder of a working steam engine, 
which were made at the McDonald Engineering Building 
of McGill University in the summer of 1895, the authors 
arrived at the conclusion that the well-known phenomena 
of cylinder condensation could be explained, and the 
amount of condensation in many cases predicted from a 
knowledge of the indicator card, on the hypothesis that 
the rate of condensation of steam, though very great, was 
not infinite, but finite and measurable. An account of 
these experiments was communicated to the Institution 
of Civil Engineers in September, 1896, and will, it is 
hoped, be published in the course of the ensuing session. 
In the meantime, the authors have endeavoured to 
measure the rate of condensation of steam under different 
conditions by a new and entirely different method, with 
a view to verify the results of their previous work, and 
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also to estimate the influence, if any, of the film of water 
adhering to the walls of the cylinder. 

In considering the condensation of steam on a metal 
surface it is usually assumed that the surface exposed to 
the steam is raised up to the saturation temperature 
corresponding to the pressure of the steam, and that the 
amount of condensation is limited by the resistance of the 
water films to the passage of heat from the steam to the 
metal and from the metal to the water. If the steam 
contains air, there may also be a considerable resistance 
due to the accumulation of a film of air on the surface, 
but it is comparatively easy to exclude this possibility in 
experimental work. ‘ 

n the steam-engine experiments above referred to, it 
was practically certain that the water film due to the 
cyclical condensation, never exceeded one thousandth of 
an inch in thickness, and that the resistance offered by it 
was unimportant. At the same time, it appeared clear 
that the temperature of the surface of the metal at its 
highest was considerably below the saturation tempera- 
ture of the steam; a condition which could only be ex- 
plained by supposing the rate of condensation of steam on 
a surface to be limited by some physical property of steam 
itself, apart from the resistance of the condensed film of 
water. Interpreted in this manner, the experiments led 
at once to the conclusion that the rate of condensation at 
any moment was simply proportional to the difference of 








* Paper read before Section G of the British Associa- 
tion at Toronto, 





temperature between the saturated steam and the surface 
on which it was condensing. 

The limit thus found was shown to be capable of ex- 
plaining many of the phenomena of cylinder condensation 
in a rational manner; but the method by which it was 
established was of an indirect and somewhat intricate 
character, and appeared to require some simple and more 
direct confirmation. 

If the rate of condensation of steam were really infinite, 
it should be possible by a suitable modification of the 
surface-condenser method to obtain values of the conden- 
sation considerably in excess of those given by the formula 
deduced from the temperature cycle observations. 

To accomplish this, it is necessary to eliminate as com- 
pletely as possible the resistance to the of heat 
through the water films between the steam and the metal, 
and between the metal and the circulating water, and at 
the same time to measure as accurately as possible the 
temperature of the metal. 

These considerations led to the form of apparatus shown 
in the figure. The resistance to the passage of heat from 
the metal to the condensing water in this apparatus is 
practically eliminated by employing a thick cylinder, 
5 in. diameter and 2 ft. long, with a screw th cut on 
its outer surface. Water from the high-pressure mains is 
forced to circulate round this surface with a very high 
velocity in the narrow space between the cylinder and 
the surrounding tube. In this manner it is possible to 
obtain a very uniform temperature for the external surface 
differing but little from that of the circulating water. 

If the cylinder is made sufficiently thick, its tempe- 
rature may be approximately determined at any depth 
by inserting mercury thermometers. It was intended at 
first to use thermo-couples for this purpose, but the appa- 
ratus in this form would have been unsuitable for students’ 
use in the ordinary course of laboratory work, which was 
one of the primary objects in view in the construction. 
It would also have been desirable to make the cylinder of 
nearly pure copper, which would have reduced the 
resistance of the metal to the lowest point. The authors 
were compelled, however, to content themselves for the 
time with cylinders of cast iron and of mild steel. 

The internal surface of the cylinder, upon which the 
steam was condensed, was a hole 1in. in diameter, drilled 
in the solid metal. In order, as far as possible, to mini- 
mise the resistance of the surface film of condensed water, 
a revolving brush was constructed of very thin strips of 
steel to wipe the surface five or six times a second. This 
wiper was found to wear in a very short time to so 
perfect a fit, and the water film must have been so 
energetically stirred that its resistance to the passage of 
heat must have been far less than that of the best con- 
ducting metal. 

Under these conditions, if the rate of condensation of 
steam were infinite, it should have been possible to obtain 
a rate of condensation many times greater than the limit 
deduced from the cylinder - condensation’ experiments 
above mentioned. 

On making the experiment, however, it was found that 
the wiper made very little difference to the amount of 
condensation. With the wiper revolving at the rate of 
160 per minute, the condensation was increased by about 
5 per cent. on the average of several experiments. It 
may be concluded from this that the drops of condensed 
water with which the surface is partially covered are in 
such rapid motion that they do not appreciably obstruct 
the passage of heat from the steam to the me A film 
of thesame average thickness, if it were absolutely quie- 
scent, and if its conductivity, as generally estimated, 
were only one-hundredth of that of cast iron, would no 
doubt prove a serious obstacle ; but as a matter of fact, 
the viscosity of water at these temperatures is so smal] 
and the motion so rapid, that the drops cannot be treated 
as a quiescent film. 

The temperature at various distances from the inner 
surface of the cylinder was determined by means of mer- 
cury thermometers inserted to a depth of 8 in. or 9 in. in 
holes drilled parallel to the axis. From the temperatures 
so observed the conductivity of the metal and the tem- 
peratures of its inner and outer surfaces could be approxi- 
mately inferred. It was found, however, that the pre- 
sence of the holes interfered materially with the flow of 
heat through the metal, and that the readings of the 
thermometer under these conditinns were not altogether 
trustworthy. 

From a number of observations on the cast-iron cylinder 
a conductivity of 5.5 thermal unit Fahr. per square foot 
per minute per deg. Fahr. per inch was deduced, a result 
which agrees very closely with the authors’ previous de- 
termination by a different method. For the steel cylinder 
a conductivity of 5.8 was similarly deduced. These re- 
sults apply to a mean temperature of about 140 deg. Fahr., 
and are much lower than the values generally assumed for 
iron. 

In order to verify the previous result as to the rate of 
condensation of steam derived from the steam-engine 
experiments, the temperature of the inner surface of the 
metal was calculated on the assumption of a rate of con- 
densation equivalent to 0.74 thermal unit Fahr. per second 

r square foot per deg. Fahr. difference of temperature. 
The values so found agreed with the observed temperatures 
within the limits of error of the observations. Owing to 
the inferior conductivity of the iron the test was not 
absolutely conclusive, as the difference of ten:perature 
between the steam and the surface rarely amounted to as 
much as 30 deg. With a cylinder of pure copper, and 
thermo-couples for determining the temperature at a given 
depth, it should be possible to obtain a more certain con- 
firmation by this method. 

In performing the experiments, a number of variations 
in points of detail were introduced from time totime. The 
flow of the circulating water was varied in velocity, and 
directed in different ways. In order to secure uniformity 
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in the distribution of temperature measured in different 
directions from the centre, the spiral circulation was 
found to be essential. In the second apparatus the screw 
thread was at first replaced by a baffle-plate, which was 
intended to direct the water into a spiral course, but the 
results found were unsatisfactory. 

In some cases steam was admitted from the top of the 
» gp and in other cases from the bottom. With 
the steam supply at the bottom, it was found that con- 
densed water refused to drain down the vertical 1-in. 
tube in opposition to the current of steam, although the 
maximum velocity of the steam could not have exceeded 
10 ft. per second. 

The following set of observations, each of which repre- 
sents the mean of several taken on similar conditions, will 
sufficiently indicate the general nature of the results. 


Condensation Results Summary. Mild Steel Bar. 


Wiper Removed. 


Temperature in Metal at 
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The temperatures of the metal at distances of 1 in., 
1.5 in., and 2 in. from the axis of the bar were observed 
by means of mercury thermometers, which were very 
carefully centred by small iron washers in holes filled 
with mercury. The hole fitting the bulb of the thermo- 
meter was ;'; in. in diameter. The other holes were '; in. 

It will be observed that in this particular set of experi- 
ments the temperatures at 1 in. in the metal, when calcu- 
culated to agree with the assumed rate of condensation, 
are all too low as compared with those observed, whereas 
the temperatures <i calculated at 1,5 in. are all too 
high. This might at first sight appear to indicate a very 
rapid diminution of the conductivity with rise of tem- 
perature ; but after making various tests the effect was 
traced partly to the disturbance of the heat flow caused 
by. the presence of the holes, and partly to differences of 
density of the bar in directions at right angles. The 
latter differences were not observable in the case of the 
cast iron. 

The observations taken at different pressures do not 
indicate any marked difference in the rate of condensa- 
tion per degree second. These results, so far as they go, 
are in agreement with the authors’ previous work, but 
they hope to be able to obtain more conclusive evidence. 





An Electrical Method of Measuring the Temperature of 
a Metal Surface on which Steam is Condensing. 
By Mr. H. L, Cautenpar, M.A,, F.R.S., Professor of 
Physics, McGill University, Montreal. 
Part IT. 

The object of the following experiments, which were 
made at the McDonald Physics Building with a different 
apparatus, was the measurement of the temperature of 
the metal surface itself by a more direct and accurate 
method. It was also desired to verify as exactly as pos- 
sible whether the rate of condensation of steam at atmo- 
spheric pressure was the same as at the higher tempera- 
tures oa pressures at which most of the preceding ex- 
periments were made. 

The condenser used for these experiments was a very 
thin platinum tube, }in. in diameter and 16 in. long. 
The thickness of the tube was only six thousandths of an 
inch, and the greatest difference of temperature between its 
inner and outer surfaces at the maximum rate of conden- 
sation observed in the experiments could not have been 
greater than } deg. Cent. 

The mean temperature of the metal itself was deter- 
mined in each case by measuring the electrical resistance 
of that portion of the tube on which the steam was con- 
densing. The author has had considerable experience in 
the employment of this method, which moreover, is very 
easily a plied if suitable apparatus is available. 

The platinum tube was enclosed in an outer tube of 
brass or glass, and steam was admitted to the space be- 
tween the two tubes. A steady current of condensing 
water was maintained through the platinum tube. The 
amount of condensation could be inferred by measuring 
the How of water, and observing the difference of tem- 
perature between the inflow and the outflow. In many 
cases the condensed water was also measured. Applying 
a small correction for radiatio1, the two methods always 
agreed within one-half of 1 per cent. The pressure of the 
steam in the outer tube, which was never far from the 
the atmospheric, was observed by means of a mercury 
column. 

The conditions of the experiment as to flow of water 
and steam, size and length of the external tube, &c., 
could be varied within certain limits. The following is a 
summary of some of the more interesting results obtained: 

1. With a short length of condenser and a very free 
escape of steam, the condensation observed was equiva- 
lent to 22.2 thermal units Fahr. per square foot per 
second, for a difference of temperature of 28.5 deg. Fahr. 
between the steam and the mctal surface. This is equiva- 
lent to a rate of condensation of 0.78 thermal unit Fahr. 
per degree second, reckoned per square foot of the surface 


of the metal. This was the smallest value of the rate 
observed. The platinum tube was vertical, and the 
current of steam downwards, conditions which tended to 
keep the surface of the metal comparatively clear of con- 
densed water. 

2. With the same conditions, but with a length of tube 
nearly twice as great exposed to the steam, the condensa- 
tion observed was 22.3 thermal units Fahr. per square 
foot per second, fora difference of temperature of 25.3 deg. 
Fahr. This gives a rate of 0.88 per degree second. The 
lower half of the tube was more thickly covered with 
water than the upper half, the steam also was full of 
flying spray, which may have assisted in conveying heat 
to the metal, and in maintaining the same rate of con- 
densation on the lower half of the tube as on the upper 
half, in spite of the somewhat higher temperature of the 
circulating water in the lower half 

3. With the same arrangement, but with the steam cur- 
rent reversed and reduced until the escape was as gentle 


-!as possible consistently with keeping the tube full of 


steam and entirely excluding air, a somewhat larger rate 
of condensation was observed, namely, 23.6 thermal 
unit Fahr. per square foot per second. The pressure 
throughout the tube was very nearly atmospheric, and the 
gentle upward current of steam tended to keep the tube 
very thickly covered with drops and rivulets of water. 
The difference of temperature was only 22.0 deg. Fahr., 
giving a rate of condensation of 1.07 thermal units Fahr. 
per degree second. This is equivalent to 2.25 watts 
(joules per second) per square centimetre per 1 degree 
Cent., and was the largest value observed throughout the 
work. It would appear probable that the surface exposed 
by the drops is so much greater (in the present instance 
about twice as great) than the surface of the metal, and 
that the drops themselves are in such rapid motion that 
the increase of surface by facilitating condensation, more 
than compensates for any resistance which the water film 
may offer to the passage of heat to the metal. 

4. To verify this view the outer glass tube was replaced 
by a much smaller tube; so as to leave very little space 
for the steam current. The pressure of the steam was 
thus raised to nearly 4in. of mercury above the atmo- 
spheric at the entrance of the tube, and the surface of 
the platinum was violently scoured by a spiral rush of 
steam and spray. Under these conditions the conden- 
sation observed was reduced to 19.2 thermal units Fahr. 
per square foot per second, instead of being increased, as 
might naturally have been expected, with so strong a 
current of steam. The effect of the energetic scouring 
of the metal surface was shown by a slight rise of tem- 
perature of the metal as compared with the previous ex- 
periments. The observed difference of temperature be- 
tween the metal and the steam in this case was 19.8 deg. 
Fahr., giving a rate of condensation of 0.97 thermal unit 
Fahr. per deg. second. “| 

_From these and similar observations in which the con- 
ditions of the experiments were varied to a certain ex- 
tent in — of detail, it may be concluded that the pre- 
sence of water on a metal surface may tend to increase 
rather than diminish the amount of condensation. The 
rate of condensation of steam at 212 deg. Fahr., allowing 
for the fact that in these experiments the surface was un- 
duly increased by the presence and motion of the- water 
drops, would appear to be at least of the same order of 
magnitude as the value deduced from experiments on the 
cyclical condensation in the cylinder of a working steam 
engine, in which the temperature of condensation varied 
from 290 deg. to 330 deg. Fahr., and the rate deduced was 
0.74 shecuel mals Fahr. per square foot per deg. second. 
Since, however, it is impossible that the latter value was 
diminished to an uncertain extent by a slight film of 
grease on the hot and dry surface, and since the value de- 
duced from the surface-condenser method is, perhaps, a 
little too large, owing to the presence of the water film, 
it would be unsafe to conclude that the rate of condensa- 
tion is the same at different temperatures, although the 
evidence, so far as it goes, appears at present to point in 
that direction. 

Comparing the three different methods of experiment, 
which all lead to a similar result, it may be regarded as 
highly probable that the old view of an infinite rate of con- 
densation requires revision, and that the value of the rate 
of condensation of steam on a metal surface as determined 
by the authors’ previous experiments, is at least a first 
fe to the truth. The question at issue is one 
of fundamental importance in the theory of the steam 
engine, and the authors have shown in the paper already 
quoted that, if the law of condensation there proposed 
admitted, a number of interesting practical deductions 
can be made, and problems may be solved, which have 
not hitherto been regarded as amenable to other than 
empirical treatment. 





Licut Raiways.—The Earl of Jersey and Colonel 
Boughey, the Commissioners appointed to inquire into 
the expediency of granting an application for an order to 
authorise the construction of a light railway for Bridling- 
ton, Beeford, and South Frodin - wah have held a public 
oy aoa at Bridlington. Mr. Pollard Urquhart, C.E. 
(Messrs. Meik and Sons, London), explained in detail 
the proposed scheme, which consists of a single line a 
little over 9 miles in length from a junction with the 
North-Eastern Railway at a point south of Carnaby, 
terminating at North Frodingham. The line, it was 
stated, would serve the villages of Fraisthorpe, Barmston, 





Ulrome, Skipsie, Lissett, Beeford, and North Froding- 
ham, at four of which there would be platforms for 
passengers and sidings for goods and stock. The esti- 
mated cost of the line is 44,4137. There was no opposi- 
tion, and the chairman intimated that the Commission 
oo be glad to recommend that an order should be 
made. 


SHIPBUILDING AND ENGINEERING IN 
DENMARK. 

THE only two large shi or 
—Burmeister and Wain's hipbuilding and Engineering 
Company, Copenhagen, and the Elsinore Iron Ship. 
building Company, inore—have both recently held 
meetings, when communications have been made from 
which it would appear that shipbuilding is not a very 
profitable trade in Denmark just at present. In re. 
arranging and converting their debentures, Burmeister 
and Wain will have some 700,000 kr., or 40,000/7., at their 
disposal for the extension and alteration of their plant, 
which, it was stated, is no longer up to date. The com- 
pany has recently received a sum of 1,200,000 kr. (about 
66,0007.) from the Czar of Russia, in additional payment 
of the Czar’s yacht, the Standart, built at Burmeister and 
Wain’s yard ; but about half of that sum would be absorbed 
by expenses in connection with the Standart, which were 
not booked last year, and the company would probably 
lose some 25,0007. by the Danish Steamer Company’s 
Thingvalla, trading in America, in addition to which 
several new vessels also would have a loss. The effect 
of this communication was a considerable fall in a 
week in the quotation of the company’s shares. The 
management of the company is being re-constructed, the 
chief managing director, Commander Nielsen, formerly 
of the Royal Danish Dockyard, now having under him 
three directors or assistant directors, one for the ship. 
building department, one for the engineering department, 
and a commercial director. 

The Elsinore Iron Shipbuilding Company has, during 
its last financial year, materially extended its dock and 
plant, upon which some 65,000/. had been expended ; 
this had somewhat interfered with the regular work, but 
would, no doubt, prove a first-rate investment. In the old 
dock they could only have two vessels at the same time, 
whilst they commenced work in the new with seven vessels. 
The company’s turnover during the last financial year had 
been 2,521,959 kr. (140,0007.), the average number of men 
employed was 995, the total amount of wages amounting to 
934,000 kr. (about 52,000/.). The gross profits amounted 
to 402,653 kr. (22,000/.), the net profits being 114,773 kr. 
(6400/.). The surplus was no longer attributable to 
the new vessels built, competition having forced prices 
very low. They had delivered six steamers, a dock 
pontoon, and 27 boilers ; four steamers and a steam ferry 
were in hand. The dock had been used by 102 steamers, 
against 37 the previous year, and the number of repairs 
had altogether been 166 vessels. A dividend of 4 per 
cent. was declared. 


firms in Denmark— 








Cast Iron v. Wroucut Iron Water Marns.—The 
engineer of the Melbourne Metropolitan Water Suppl 
and Sewerage Board has recently made a report with 
respect to the relative values of cast-iron and steel pipes. 
He states that the records as to the useful life of cast iron 
pipes were not satisfactory, as the various text books and 
professional papers on the subject were deficient in infor- 
mation as to whether the pipes had been properly coated 
in the first instance to prevent corrosion. The most 
reliable information he could find as to experience in 
other places was an experiment conducted by Mr. Jameson, 
and reported in the Proceedings of the Institution of Civil 
Engineers, in which he gave the relative breaking weight 
of new pipes and others of ages varying from 13 to 29 
years. wo samples of the former gave practically the 
same breaking weight, viz., 2.45 tons, and the latter an 
average breaking weight of 2 tons; the new pipe giving 
4.07 tons. It would be seen that the pipe had deteriorate 
50 per cent. by corrosion in 29 years. The report would 
indiene that the pipes had been coated with asphalt. 
Local experience went to show that pipes which had 
been taken up after a period estimated at 40 years were 
absolutely useless even for scrap. he average age 
generally fixed for cast-iron pipes was 30 years under 
favourable circumstances, an local experience went to 
show that that was a fair standard. With regard to the 
probable life of mild steel pipes the information available 
was not extensive, but the use of wrought-iron pipes had 
been common in the Pacific slope and other parts of 
America for over 30 years. The assistant engineer had 
furnished him with some information on that subject 
obtained in 1886 in reference to wrought-iron pipes laid 
by the chief engineer of the San Francisco Water-works 
20 years before, which had been found to be as good as 
when laid; the state of preservation being due to the 
excellence of asphaltum and tar coating, and careful 
handling of the pipes en route from the yard to the works. 
So far as rust was concerned, in his experience he ha 
only seen one notable instance where an asphaltum coat- 
ing — applied did not protect the iron, and that 
was with a pipe with sulphate of iron. He found that 
in 1890 the chief engineer of the Melbourne Water 
Supply had stated that since the introduction of steel 
pipes in 1886 no less than 15,000 tons of pipes had been 
made and used, and in South Australia steel pipes to the 
extent of 200,000 has been used. The rising main laid by 
the Board to Woollahra had, since it was laid, given no 
trouble. The- temporary scheme laid 12 or 13 years ago 
with very light materials had been found, when opened 
up, to have suffered little or no deterioration. The engi- 
neer concluded his minute by stating that, in his opinion, 
with asphaltum coating properly applied, and pipes care- 
fully handled, steel pipes would last as long as cast 1ron, 
and be more economical. The comparative cost of joimt- 
ing and laying was as follows: Cast-iron jointin 5671.5 
laying, 1173/.; total, 1740/.; steel jointing, 230/.; laying, 
1044/,; total, 1274/.; difference in favour of steel pipes, 
4462. The gross saving in steel as compared with cast 
iron was : Pipes, 3450/,; jointing and laying, 466/. ; total, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 
number of views given in the Specification Drawings is stated 
TT loch uaz where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O Sale 
Branch, 25, ——— Buildings, Chancery-lane, W.C., at 


LIFTING AND HAULING APPLIANCES, 


22,944. J. S. Walker, T. A. Walker, and E. R. 
Waiker, Wig Lancs., and H. Fisher, Notting- 
ction 


ham. utches or Brakes Applicable for 
Winding or Dri Gear and other Purposes. 
[4 Figs.] October 15, 1896.—A is the driving wheel or pulley to 
which motion is required to be communicated from the driving 
shaft B when the clutch is in gear. It is made to run loose on the 
shaft when the clutch is out of gear, so that the driving shaft 
can rotate if required and the driving wheel remain at rest. On 
the driving shaft B in close proximity to the driving wheel is 
keyed a friction disc C so as to rotate with the driving shaft. 
The driving wheel is provided with three or any other suitable 
number of pins D projecting therefrom. On the friction wheel 


the uniform price of 8d. is aclip, belt, or brake made in three or other number of seg- 
The date of the advertisement of the acc a ments E, both ends of each of these segments being made with 
cification is, in each case, given abstract, unless the | jugs or projections, through which are holes to receive right and 
Patent has been sealed, when the date of sealing is given. left-hand threaded screws F. The projections are recessed for 


Any person may at any time within two months from the date of 

the advertisement of the tance of a complete specification, 

ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,513. J. Vaughan-Sherrin, Ramsgate, Kent. 
Electromotors especially Applicable to Motor Car- 
riages and other Vehicles. (2 Figs.) September 16, 
1396.—This invention consists in improvements in that kind of 
electric motor having the armature rotating freely on the shaft 
and having also the field magnet free to rotate, the magnet and 
the armature being connected to the shaft by wheel gearing which 
is enclosed in a casing that covers the whole motor and is in one 
with the field magnet ; the gearing is at each end connected to a 
stationary part forming a bearing for the shaft. The motor shaft 
B has fixed upon it the tooth-wheels K! and K2. The sleeve D is 
free to rotate thereon, and upon this sleeve is fixed the armament 
C. The sleeve is provided with two arms D!, in the outer eyes of 
which are fixed the gudgeons G and G! upon which the double 
pinions F, L are free to rotate. The field magnet carries other 
gudgeons G and G! for pinions F! and L! to rotate freely thereon. 
The pinions gear with the wheels K! and H! and K?2 and H? re- 
spectively. The wheels H', H? are fast on the sleeves H, H, which 











Fig.1 
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are stationary, being held by set screws I? in brackets I! fixed to 
the carriage frame. The sleeves H thus form bearings for the 
shaft B. According to the present invention the tooth-wheel K? 
is provided with a clutch, such, for instance, as the well-known 
ball clutch shown in end-view in Fig. 2, and which consists of a 
wheel M somewhat like a ratchet-wheel fixed on the sleeve D, and 


nuts G to receive the right and left-hand threaded screws. One 
side of the holes is slot out, thus forming a groove with two 
lugs I, one on each side, and a pin J, cotter, or bolt is passed 
through the lugs, either abutting against the screw itself or 





Pt ee 


provided with loose balls N or rollers which, when the wheel K* 
rotates in one direction is free of the clutch-wheel M, but when 
rotated in the opposite direction is held fast by it. One end of the 
casing P is formed with a cone ring QR is a conesleeve capable 
of being engaged therewith by means of a fork lever ; the sleeve R 
can slide along a feather R! on the sleeve H. Instead of such a 
cone brake, a band brake or any other brake may be used for the 
purpose of retarding the speed of rotation of the casing P, and 
consequently that of the field magnet to any desired extent, or 
stop it altogether. ‘The more it is retarded the greater the speed 
of the motor shaft B ; when the field magnet is rendered stationary 
the speed is at its*naximum. (Accepted September 15, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24.805 F. W. Lanchester, Alvechurch, Worcester. 
igaiting Arrangements of Gas and Oil Motor 
gines. (4 Figs.] November 5, 1896.—In the mode of carry- 
ing this invention into effect, as illustrated in Figs. 1 and 2, a 
permanent magnet A of circular ring formis securely attached or 
embedded in the rim of the flywheel B, which is made of gun-metal 
or other suitable non-magnetic material. The circular magnet 
may be built up of a number of laminz or turned in a single piece, 
and is hardened and tempered in the usual manner; and in this 
arrangement a segment at C is cut from the ring A and magneti- 
sation is effected to produce north and south poles at the two 
extremities as shown in Fig. 2. At suitable points a stationary 
soft iron armature D is arranged having its poles E and F in proxi- 
mity to the rotating magnet A, and a coil G is fitted to the arma- 
ture to supply the ignition current to the motor cylinder. A gun- 





metal gag-piece is fitted at C to replace the cut-out segment and 
keep the wheel in balance. Figs. 3 and 4 illustrate a modification 
of the preceding device. The magnet A is not cut but left intact, 





and consec juent poles are arranged as shown with the armature D 
crossing the width of the flywheel B. Any ber of t 
poles may be arranged i 





: at suitable equi-distant points, with a corre- 
Sponding arrangement of armature and coil to supply the ignition 
current. The permanent magnet may form a large proportion of 
the flywheel rim or the flywheel may be built up with a hard steel 
Magnetised rim, so that a very massive permanent magnet may 

employed, without any increase in the total weight of the 
motor. Where a number of motor cylinders are employed, a 
Corresponding number of armatures may be arranged or a single 
armature may be made to do duty and a number of pole-gaps 
arranged in the magnet. The positions of the fixed armatures 
are so arranged that a current in one direction or the other is 
flowing both somewhat before and somewhat after each crank has 
crossed its in-centre, but is preferably so arranged that the 
current is greatest shortly after crossing the centre, so that a 
sufficient spark may be obtained at starting when the speed of 
slow. (Accepted September 15, 1897.) 





the motor is 





of the balls to be produced. 


the teeth of the disc more or less acco’ 


against a pieceor step abutting against the side of the screw. By 
this means it is simply necessary to take the bolt or cotter out 
and slack the nuts to at once withdraw the right and left-hand 
threaded screws and the mechanism connected therewith, instead 
of having to take the entire mechanism to pieces. Each segment 
of the clip or brake is made with a pin-hole to receive the pins D 
projecting from the driving wheel. On their right and left-hand 
threaded screws are fixed cranks or arms K, which are connected 
by links L with the arms of a sliding piece or slipper M, which 
is operated by a forked or other form of lever or a hand wheel not 
shown. In place of making the cranks or arms aforesaid in the 
ordinary way, an adjustable crank may sometimes be used, the 
crankpin being movable in a slot N in the crank and regulated in 
position by a hand screw F or other like mechanism, or the length 
of the crank may be adjusted by providing a series of holes there- 
in, to any of which the links can be fastened as required. The 
nuts aforesaid may be provided with a serrated collar Q, Fig. 3, 
and the projections which receive the nuts have holes through 
which are passed serrated pieces R which are adapted to clip the 
serrations on the nuts; a set-screw S causing the serrations on the 
clips to engage the serrations on the nuts, and so lock them and 
prevent them working loose accidentally. (Accepted August 25, 
1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,412. W. Hoepflinger, Schweinfurt, a/M, Ger- 
many. Machine for Producing Balls. ° (4 ~~) May 
$1, 1897.—This invention relates to that class of machines for 
producing balls from wire, in which the wire to be worked is con- 


ducted to a rotary cutter-head, the cutting discs of which are pro- 
vided on their periphery with hollows corresponding to the size 








revious machines of this kind 


In 
the teeth of the cutter-discs of the rotary cutter-head were coni- 
cally shaped, and the sharpening of the thus-formed cutting discs 
had to be done hitherto by further recessing the hollows between 
rding to the wearing of the 


nished, and the discs are consequently no longer appliable for 
making the same size of balls as originally. pyle to the 
present invention the mechanism serving for turning the balls 
from the wire b consists of the cutter-head p on a spindle r jour- 
nalled in the head-stock q and driven by means of a pulley. The 
cutter-head p (Fig. 3) is provided with three cutting discs 8, 8 
of steel, on the periphery of which are sharply-cut semi-circular 
hollows, the size of which corresponds to the balls to be produced. 
These cutting discs are cylindrically formed, so that the teeth cut 
on their periphery and the hollows between them have always the 
same cross-section over the whole width of the cutting disc. The 
cutting discs are arranged to be axially displaceable between lon- 
gitudinally movable points t, ¢ screwing in the adjustable brackets 
u. Thecutting discs formed cylindrically according to this in- 
vention can be used on both faces, whilst the sharpening is effected 
by grinding the disc on the side face; so that the blunt cutting 
edges of the teeth are removed and new working faces are pro- 
duced, without the size of the cutting teeth or of the hollows be- 
tween them being altered in- any manner. The cylindrically 
formed cutting discs can therefore be used also after the grinding 
always for cutting the same size of balls. The wire b on the reel 
ais seized by the roller pairs c, c, and brought between the 
straightening rollers d, d, which conduct it to the stretching 
rollers e, e and the nozzle f. From this nozzle f the wire b passes 
to the rotary cutter-head p, which, during its revolution and by 
means of the cutting discs 8, s, cuts the wire uninterruptedly into 
the form of balls. By the continuous advancing of the wire b 
against the cutting discs s, s the latter are turned in their bear. 
ings wu, u. The machine works thus uninterruptedly. (Accepted 
September 1, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 
18,760. F. O. Prince, London. Means for Intro- 
ducing, Di and Re the Air-Blast to 


- , 
Cupolas for Melting Metal. (2 Figs.) August 25, 1896.— 
According to this invention the blast from the fan or blower is 
first passed into an air belt of usual construction, but instead of 
being passed in to cause the blast to impinge direct against the 
casing, the blast is passed in a line with the path of the belt, and 
so at once runs around. A check-plate is arranged in the belt 
near the air inlet to concentrate the air and to prevent it racing 
round the belt. The inlet for the air to the fire is by a series of 
holes round the casing within the air belt communicating with the 
fire. To regulate the quantity of air to be p: into the fire, 
each hole has a sliding shutter which can be moved partially over 
the holes. To enable the whole of the shutters to act simul- 
taneously by a single operating handle, they are fitted toa ring 
encircling the casing or formed as a ring with holes corresponding 
to the air holes. The ring has a hinged connecting-rod projecting 
outside the belt, the outer portion may be screw-threaded and 
engage a revolving nut actuated by a handwheel, the turning of 




















which slightly moves round the ring, and so partially closes or 
opens the air holes. 
can be regulated as desired without choking the passage of the 
air in the main. 
the blast holes; D, the outer iron case; E, circular air-belt pas- 


By this means the quantity of air to the fire 
A is the furnace ; B, the brick lining ; C, the 
e secured upon the case D ; F, blast pipe from fan; G, a flat 


belt upon the case D. This belt has a number of holes H, of the 
same size as the blast holes C, and arranged to correspond with 
same as regards position; it is held in 
working in slots K. Connected to the belt is a bracket L, with a 
pivoted rod M, which passes through the casing of belt E, and has 


ition by studs J, 


the outer end screw-threaded for a portion of its length which 
engages a screw nut N, secured by bracket O; this nut is fitted 
with a handwheel P. Turning this wheel in either direction cor- 
respondingly moves the belt G, and causes the holes H to control 
the amount of air passing to fire through holes C. At the entrance 
of the blast the air belt is fitted with a check-plate Q, to prevent 
the air racing round, and to cause it to become cong . (Ae- 
cepted September 1, 1897.) 


MILLING AND SEPARATING MACHINERY. 


18,567. T.F. Hind and R. Lund, Preston, Lancs. 
Rice-H es. [4 Figs.] August 21, 1896.—This 
invention has for its gy object the providing of a rice 
hulling machine suitable for being worked by hand power. 
Within a suitably formed chamber are arranged an upper stationary 
disc and a lower revolving disc, the latter being mounted on the 
upper end of a vertical ae rotated through the medium of 
suitable s) gearing and preferably two handle or flywheels, one 
on each side of the machine, The upper face of the revolving or 
lower disc iscoated or roughened with cement corundum emery, 
or the like, and the lower or opposite face of the stationary or 
upper disc carries a series of radially disposed bars or ribs of 
leather standing and supported edgewise between strips of wood, 
but so as to project beyond the said strips. The rice (or ‘‘ paddy ”) 
to be hulled is fed into the space between the two discs through 
a central hole in the upper disc, and after being hulled between 
the emery or like surface, and the edges of the leather ribs, finds 
its way past the peripheries of the discs and falls through an 
Hse in the bottom of the disc chamber into an aspirating 
chamber below, where by means of a suction fan the hulls or lighter 
particles are separated from the heavier grains of the hulled rice. 
a is the chamber within which is the upper stationary disc b and 
the lower revolving disc ¢ carried on the vertical spindle d sup- 





cutting teeth, with the yom sy that by cutting away the 


periphery of the cutting discs the diameter of the latter is dimi- 





ported in upper and lower bearings d'!, d?, and rotated through 
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the medium of bevel gearing e, e1 disposed within the rim of the 
toothed wheel j which gears into the pinion g. h,h are two 
handle or flywheels mounted on the horizontal shaft 7. The 
** paddy” is supplied or fed into the machine by means of an 
ordinary form of shaking hopper k through the circular opening J, 
and after having been hulled finds its way into the aspirating 
chamber mm where, by means of the suction fan , the broken husks 
and dust are separated from the heavier grains of the hulled rice 
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which latter find their way downwardly into the grading delivery 
exits 0, o filled with weighted or balanced hinged flaps all of the 
ordinary kind. q is a flap valve adjustable from the outside of 
the machine for regulating the amount of suction to be exercised 
by the fan » within the my pg 3 chamber i. The fan may con- 
veniently be driven by a belt r from the flywheels A passing over 
a pulley s on the projecting extremity of the fanshaft. (Accepted 
August 25, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,576. G. Payne, London. Stop Valves for High- 
Pressure Steam and other Fluids. [1 Fig.) October 23, 
1896.—The improved valve is constructed on the principle of a 
sluice valve, with two facing parts A forming the gates. The 
facing parts A, A are mounted in a carrier ring or frame F which 
is connected to the main spindle E, soas to allow the latter to 
revolve independently of the carrier ring or frame. The main 
spindle E is not made hollow throughout, but is provided with a 
screwed recess at the top and also at the bottom. Into the 
screwed recess at the bottom is screwed the upper shank of the 
sling frame I, and the facing parts A, A are provided with pins G, 
which may have rollers thereon if desired, and which go through 
the wedge-shaped holes in the sling frame I. The screwed recess 
at the top of the spindle E is provided with a screwed stud D on 
which is freely mounted a friction cone D! which is capable of 
being jammed into a suitably formed recess in the top of the 
handwheel E! ; and the screwed stud D is provided with a handle 
or lever D2 to allow of its being turned to jamb the friction 
cone D! into the handwheel E! and to release it. Instead of using 


























a handwheel the valve spindle may be raised and lowered by a 
lever. The handwheel E! is provided with an internal thread to 
form the nut, and the latter is capable of revolving in a bearing E2 
attached to the valve casing for the purpose of raising and lowering 
the valve. When the valve has been lowered to its proper posi- 
tion for closing, the friction cone D! at the top is caused to jamb, 
thereby making the spindle E and the handwheel E! to all intents 
and purposes in one. On further turning the handwheel E! the 
screwed stud or shank I! at the bottom of the spindle E is caused 
to be screwed out of the spindle more or less, and, in descending, 
this causes the wedge-shaped sling or frame I to force the facing 
parts A apart until they make joint with the seatings B, B. Itis, 
however, evident that it is not limited to the exact means 
shown for raising and lowering the spindle, and for causing it to 
operate the sling frame, as other means may be devised for 
carrying out these operations. This invention is also applicable 
to a valve having only one gate or facing part. (Accepted Sep- 
tember 1, 1897.) 


VEHICLES. 


22,453. W. A. Martin. London. Driving Gear for 
Motor Road Cars. [2 Figs.) October 10, 1896.—In carrying 
this invention into effect each of the main driving wheels A of the 
car is mounted on a separate axle B, B!, each axle extending 
from the main wheels to the portion of the frame on which 
the motor driving crank D or other shaft is carried. Motion from 
the crank or driving shaft D is communicated to the axles B, B! 
by friction gear consisting of two internal friction wheels G, H 
which are fixed on the wheel axles B, B!, one on each side of 
the motor ; and into these friction wheels G, H there gear a pair 
of driving friction wheels or pinions K, L, which are fixed to the 
shaft D of the motor. The friction wheels are arranged so that 
the surface of the driving wheels: or pinions K, L impinge on or 
make driving contact with the inside of the SS of the 
internal friction wheels G, H. The wheel axles B, B! are mounted 
at their inner ends upon adjustable sliding bearings M, M!. These 
bearings have levers N, N! connected by chains O, O? to way- 
shaft levers P, P!, and thence by means of chains O!, O° to a 
barrel-like wheel R ; so that when the handle on the shaft T is 
turned in one direction or the other the pinion S gears into the 
wheel R! and causes one or other of the chains O!, O03 to be 
pulled, and in turn one or other of the chains O, O? to draw out 
of contact its friction wheel G or H by reason of the movement 
of the sliding bearing M or M!, By this movement of the friction 
wheel on either of the main axles the driving crankshaft or motor 


shaft D may be allowed to run in a forward direction constantly, 
while only one of the friction wheels is in contact or is driven from 
the same ; and by this arrangement one wheel is caused to travel 
forward while the other is stationary, and ease of turning or steer- 
ing is accomplished without interfering with the forward or con- 


kept in contact by means of springs or levers U, U! or weighted 
levers, which draw forward the moving bearing, so as to press the 


Fig.2. 





wheels G, H into contact with the pinions K, L. (Accepted Sep- 


tember 15, 1897.) 


MISCELLANEOUS. 


14.319. V. Floquet and L. Bonnet, Reims, Marne, 
France. Bleac and Disinfecting Fibrous Ma- 
te: and A atus for that Purpose. [1 Fig.) 
June 12, 1897. -—It has been found by experience that bleaching by 
sulphurous acid is not always successful, owing probably to the 
fact that the sulphurous acid resulting from the combustion of 
sulphur contains impurities coming from impure sulphur, and 
when it is in contact with the air becomes mixed with compounds 
such as sulphuric acid and arsenious products which affect the 
bleached fibre, causing reddish stains. Now, according to the 
present invention, there is employed for this pu sulphurous 
acid previously prepared in gaseous or liquid condition, and wool, 
silk, feathers, and other fibres are subjected to its action, while 
air is completely excluded. The fibrous materials z are placed on 
gratings C in a vessel A. A pipe with cock B communicates with 
a pump by which the air is exhausted. A two-way cock R (or it 
might be two separate cocks) serves for the purpose of air, 
sulphurous acid, and water. The vessel is also provided with 
a@ pressure and vacuum gauge. The cover being removed, the 
materials to be treated are introduced and the cover is then 
closed air-tight, and the air exhausted. When a sufficient 





vacuum is obtained, the air-cock is closed, and the cock for 
the acid is opened, admitting it from a reservoir. The sul- 
phurous acid rushing in penetrates the interstices of the 
fibrous material which, owing to the vacuum, are swollen and 
open, and effects the bleaching with great rapidity, with an 
expenditure of acid much less than that usually required, and 
in much less time than that occupied when the sulphur has to 
be burned. After a little time, the cock is again opened to the 
pump and the sulphurous acid is extracted, after which water for 
washing can be admitted. There may be several bleaching vessels 
with their cocks arranged for successive working, so that bleach- 
ing and washing can be carried on in some while others are 
charged and discharged. Instead of sulphurous acid other known 
bleaching agents may be employed in like manner, and operations 
preliminary to bleaching, such as treatment with hydrochloric 
and other acids, may be carried on in the same apparatus. The 
treatment and apparatus described are also applicable for disin- 
fecting, particularly with sulphurous acid. (Accepted September 


1, 1897.) 
041. S. C. Davidson, Belfast. Machines for 
Tea. [10 Figs.) October 28, 1896.— The present 
invention consists first in so mounting the packing table on arms 
or on a central pivot, that while its to-and-fromovementsare through 
the arc ofa circle, and consequently oscillatory, its surface is always 

















kept horizontal, whereby the motion which the table imparts to 
the chest clamped upon it is the same at the bottom of the chest as 
at the top. According to one manner of carrying out this 





The friction wheels are 


stantly revolving shaft D of the motor, 


of the invention, the table is mounted on vertical oscillating links 











jointed to the bedplate; the connecting-rod, which receives 
motion from the crank or eccentric shaft, is attached to one of 
these links, so that as the crankshaft rotates the table receives an 
oscillatory movement on the vertically oscillating and supporting 
links, while at the same time the surface of the table remains 
horizontal, and consequently the bottom of the chest carried by 
the table receives the same amount of motion as the top. A 
represents the bedplate, B the oscillating packing table on which 
the chest or receptacle to oF pe is secured by the sliding 
clamps C, C, which are operated by the handwheel D and the right 
and left-hand screw E. is the crank or eccentric shaft from 
which the table B receives its motion and .which rotates in the 
bearings G, G and is driven by the pulley H. K is the eccentric 
portion of the shaft F, and L the eccentric rod which during the 
rotation of the shaft F necessarily receives the motion of the 
eccentric K, and pete the same to the connecting rod L!. The 
table B is supported upon the vertical oscillating links M, M!, M2, 
L is the eccentric connecting rod and L! the lever arm which is 
attached to the Inks M by the block N ; go that the rotation of 
the shaft F causes, through the eccentric K connecting rod L and 
lever arm L!, an oscillatory movement of the table B on the verti- 
cally oscillating and supporting links M, M1, M2, while at the same 
time the surface of the table remains horizontal. The invention 
further consists in so transmitting the oscillatory or to-and-fro 
motion by means of indirect lever arms from the eccentric portion 
of the driving shaft to the table, as to introduce more or less 
spring between the driving shaft and the table, and thereby 
obviate or minimise the hard, concussive, or hammer-like action 
which, at the end of each to-and-fro movement, the table would 
otherwise have upon the driving cam or crank owing to the 
extreme rapidity of its vibratory oscillating motion. (Accepted 
September 1, 1897.) 


18,272. J. McAlpine, London. Bearings. [2 Figs.] 
August 18, 1896.—According to this invention a roller and balls 
are combined in a novel manner, the roller being concentric with 
the shaft, whilst the balls are arranged between the shaft and the 
roller and between the roller and the casing. a is the fixed axle 
and b, b are collars adjustable upon the said axle, ¢ is a roller 
composed of two rings d, d carried upon the ends of a sleeve ; ¢ is 
the wheel hub or outer casing of the bearing; g, g, h, h are the 
balls between the collars ) and the rings d of the roller c, and 
between the said rings d of the roller c and the hub e respectively, 
The faces of the collars b, b, the rings d, d, and the hub with 
which the balls come in contact are suitably shaped to form the 
races for the balls and to permit of the adjustment. With this 
arrangement the motion between the axle and the hub, instead of 
being taken up by one set of balls, as has hitherto been usual, is 





divided between two sets of balls and the roller ¢ which floats 
between the said balls so that the wear and tear are greatly re- 
duced, Although the bearing is shown as having only one roller 
and two sets of balls, two or more rollers and a corresponding 
number of sets of balls may be used. Also, instead of the balls 
g,g and h, h, small cylindrical anti-friction rollers may be used, 
the faces of the collars b, of the rings d, d, and of the hub, with 
which the balls come in contact, being formed to correspond. In 
the arrangement illustrated the ball races are arranged at the sides 
ofthe hub, which latter has its ends formed to enclose the parts, 
but the races may be placed at any other suitable point inside the 
hub casing. When the invention is applied as a bearing fora 
ratating shaft the outer casing is suitably fixed in a plummer- 
block or other holder. (Accepted August 25, 1897.) 


23,277. F. Elam and J. Ellam. Apparatus for 
Printing from Stencil Sheets. [2 Figs.] October 20, 1896. 
—This invention relates to means of printing from sheets which 
are prepared as stencils in various known ways, parts of their 
surfaces being rendered pervious to ink while the rest remains 
impervious. Apparatus for this purpose comprises two stan- 
dards A, A! stayed together at a suitable distance apart by 
stays B so as to make a steady framing. In one of these stan- 
dards, say the right A, is provided a bearing for a spindle C 
which can be turned by a winch D or otherwise, and on this 
spindle is fitted a sleeve E which extends nearly the whole 
length of the spindle C, and has its end fixed in or on the other or 
left standard A! which forms another bearing for the spindle C. 
On the sleeve E are mounted free to revolve two flanged 
wheels F, F! stayed together by stays G, G, the one F of them - 
at the right beirig driven by the spindle C and driving the 


Fig. Fig. " 


P 





other F! with it. Between the two wheels are mounted on 
brackets H, H! projecting from the sleeve E suitable ductor 
inking and distributing rollers K, one of these having the upper 
part of its circumference level with that of the two flanged 
wheels, and immediately above this inking roller is mounted a 
a pressing roller P. On the flanges of the two wheels F, F are 
fixed the two margins of the stencil sheet S, and between it and 
the pressing roller P is introduced the sheet to be printed. Then, 
on turning the spindle, and thereby the two wheels, the sheet is 
drawn through between the stencil S and the pressing roller P, while 
the inking roller K presses ink through the pervious parts of - 
stencil on to the moving sheet. Ink is contained in a tray 
which is from time to time raised by hand to deliver ink to one 
of the rollers. Two cams Q acting on the rollers R raise ss 
roller P to allow the stays G, G to pass under it. (Accepted 
August 25, 1897.) 
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STRAIGHT TUBES.—The distinctive feature of this boiler is its 
simplicity, owing to the adoption of straight tubes, these, after lengthened 
experience in practical working, having been found to be thoroughly 
reliable. The advantage of straight tubes is evident. They can be 
cleaned and examined internally and externally with facility, which is 
essential in every boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure necessary with this form of 
boiler is exceptionally low, and consequently but small power is required to 
drive the fans. As evidence of this fact, on the official trial of the Torpedo 
Boat Destroyer “Sokol” (built for the Russian Government in 1895) a speed 
of 29.7 knots was obtained, during three hours, carrying a load of 30 tons, 
the mean air-pressure being 1? in. On the official trial of the First-class 
Torpedo Boat “Viper” (built for the Austrian Government in 1896) a 
speed of 26.6 knots was obtained, during three hours, carrying a load of 
26 tons, the mean air-pressure being { of an inch. These low air pressures 
are due to the large area of the air passages, but where economy of fuel is 
no object, the air pressure may be increased without injury to the boiler, 
even till the fuel is lifted off the bars. 


RETUBING.—Oomplete retubing of any boiler can be readily carried 
out without shifting its position, and any defective tube can be removed 
and replaced with rapidity. If desired, manholes on the top of the steam 
chest can be fitted with a view to facilitate the removal of any independent 
tube, but Messrs. Yarrow do not deem such a fitting desirable as the 
advantage gained does not, in their opinion, compensate for the weakening 
of the steam chest and the risk of leakage. , 


ARRANGEMENT OF FORCED DRAFT.—The air on its way to 
the fire passes through non-return hinged doors at the sides and then completely 
round the boiler casing, thereby keeping the compartment and coal bunkers 
coo. This arrangement offers greater safety as compared with hinged 








dampers placed below the fire bars, where they are liable to get distorted 
through heat, or rendered inoperative by cinders preventing their closing.’ _ 


SPARE TUBES.—The tubes being straight throughout, the® number 
of spare ones can be greatly reduced, as compared with what is required 
for boilers having tubes bent in various forms. 


COST OF CONSTRUCTION considerably less than that of any 


other water-tube boiler yet brought out, owing to its simplicity. 


OUTSIDE DOWN PIPES.—As outside down pipes are considered 
advantageous by some engineers, Messrs. Yarrow & Co., Ltd., are prepared 


to fit them if so desired. . 
USE OF SALT WATER.—Boilers, to be suitable for lengthened 


service at sea, must be capable of being worked with salt water, which may 
at any time be unavoidable through a leaky condenser. Experience has 
proved that the Yarrow boiler perfectly conforms to this requirement if a 
greater capacity of steam space is provided than would be necessary under 
normal conditions. Scale collecting on the heating surfaces by the lengthened 
use of sea water, can be more readily removed in this type of boiler than in 
return-tube boilers and with very much greater facility than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL.—Exhaustive experiments and long trials under 
working conditions prove beyond doubt that this boiler is second to none in 
economy of fuel, whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the water chambers 
are frequently riveted up so as to avoid the joint at the bottom tubeplate. 
In this case a manhole door is made at the end of the water chamber, so as 


to gain access to the tube ends. 





Messrs. Yarrow & Co., Lid., have the greatest confidence in recommending Boilers of this 
type for vessels of the largest size, or for land purposes where the space is limited, or 
the cost of transport heavy. 





CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTACES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO., Ltd., Poplar, LONDON, 


TO WHOM APPLY FOR LICENSH TO CONSTRUCT. ' 





NWO'r'E:.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers 
in every part of the World to construct Boilers of this type. 6, 
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‘across on each face, and remains jpermanent for | the full-size drawing and working off the face 


MACHINE.MOULDED WHEELS. |subsequent details. From the centre a, corre-|a,so that the ends b, b, when cut, will be at right 


No. XV. 
By JoserH Horner. 


| sponding with the centre d of the wheel in Fig. 188, | angles with the pitch plane. The centre lines c are 
| radii are struck on the block, namely, e, f, and g. | carried over the cut ends of the block A. Figs. 194, 


Ir is necessary now to trace in detail the various |The vertical curved face is cut to the radius e, and | 195, 196 illustrate the next stage, in which the tooth 
steps in the construction of the tooth-blocks for the | then a line is gauged round at h, Figs. 189 and 191, | forms are struck out on the endsof A. With blocks 
bevel-wheels shown in Fig. 182 in the last article, | on that face, and the bevelled faces are cut from | of this type used for very flat bevels, the pitch 


page 399 ante. 





| the line h to those struck by the radii f and g. The |lines, point lines, and striking lines cannot be 
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Bevinning with the wheel B, Fig. 188 shows a|centre line cis scribed over these bevelled faces. |struck with trammels, because they lie in planes 
portion of the rim in section with the supplemen- | The block A, Figs. 192 and 193, for the teeth, is | parallel with the face a. It would obviously be im- 


tary outline of the tooth-block indicat 


lines. Figs. 189, 190, 


ed by dotted now fitted and glued to the backing B, as shown. | possible to strike m, n, 0, Pp, Fig. 188, from the 
and 191 show the cubical | It may be fitted to the curved face as in the figures, | centre a. Hence, having the ends of the tooth-block 


a earliest stage. The faces a, b remain|or let in with a wide dovetail. Before glueing the | A cut to their curves, the pitch and point lines are 
‘The tet with a, b in Fig. 188.| block A to the backing B, the ends must be cut scribed round parallel from the face a. The dis- 
i ieee ro have to be cut afresh. In order|correctly with gouge and chisel. The curvatures / tances are pricked off from the drawing ; i”, 
ie tec radial truth of the teeth the|of the ends are marked off from B, and the/|Fig. 194, being the pitch circles—compare with 

re line c, Figs. 190 and 191, 


is squared |correct bevel cut with a bevel square set from | Fig. 188; k, k’ the point circles, and 1, I’ the circles 
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of the striking line, whence the point curves are 
struck. An ordinary gauge is useless for marking 
off on the bevelled faces, and a compass or compass 
caliper is not suitable. The long-toothed gauge 
shown in Fig. 194 is, therefore, used, the movable 
stem and the movable scriber being both capable of 
adjustments to different lengths, and of being 
wedged and set firmly in any position. The lines 
so scribed are seen in the views, Figs. 195 and 196, 
of the large and small ends of the block respec- 
tively, in which the tooth forms are shown struck 
out from the developments obtained in Fig. 182, 
page 399 ante. The illustrations represent the 
tooth-block exactly as it appears in readiness for 
the working through of the teeth. 

In the working of the teeth the first step is to 
plane off the extra allowance, which is made on 
the faces, to the curve k k’ of the tooth points. 
Lines are then drawn across from the tooth points 
on the large end to those on the small end, and 
these serve as guides to assist in the cutting out of 
the teeth. Gouges and chisels are used, assisted 
as far as possible by planes for the faces and roots, 
and using also a narrow straight edge with chalk or 
red lead. No aid can be obtained to supplement 
hand work. Even ifthe teeth are roughed out on 
a machine with a revolving cutter they must be 
finished by hand. 

It is practicable, by working the teeth singly, 
away from the backing, to shape both faces and 
flanks entirely with planes, which, of course, is 
preferable to the use of gouge and chisel. But 
then the teeth have to be set and glued in place, 
and here error is more liable to creep in than when 
the teeth are pitched out and worked after being 
glued to the backing. When this method is adopted 
the centre or pitch lines must be marked down the 
ends of the teeth, and the teeth glued by these to 
corresponding centre lines marked in the block, first 
prepared in Figs. 189, 190, 191, the centres being 
obtained off the developed drawing. The accurate 
setting of the teeth must be checked by dividers 
set to the pitch on major and minor diameters, 
The re setting can be assisted by first attaching the 
teeth with screws to the backing during the mark- 
ing out, which will be removed for the working 
and returned afterwards. 

Since the conditions of moulding are very dif- 
ferent in the case of bevels, which are tapered so 
much, and of spurs, the faces of which lift perpen- 
dicularly, there is no bevelling off of the outer 
faces of the teeth of bevels like that done on the 
outer faces of spurs. The outer faces of the teeth 
on bevel-blocks are cut precisely like the inner 
ones, and they serve as a useful check on the accu- 
racy, or lack of truth, in both pattern work and 
mould, 

Take next the case of a toothed-block for a small 
pinion like A, in Fig. 182, page 399. The casting 
section is shown in Fig. 197, page 485, with the 
supplementary portion of the block indicated by 
dotted lines ; and the rough block in Figs. 198, 199, 
200 ; and the block marked out in Figs. 201 to 204. 
Fig. 201 shows it in section, Fig. 202 in plan on 
the large side, Fig. 203 on the small side, and 
Fig. 204 is a face view. It is not necessary to go 
through these details, which are similar in cha- 
racter to those already described in connection 
with the previous block. Figs. 199 to 204 are there- 
fore largely self-explanatory. In reference to 
Figs. 201 to 204 there is this difference to be noted : 
The curves for pitch circle and tooth points are 
struck with compasses from the centre b, whence 
the curves of the block were struck in Figs. 198- 
200, instead of being marked by gauging as in 
Figs. 194 to 196. It is convenient to screw on a 
supplementary piece of wood on small blocks, as 
indicated by dotted outlines in Fig. 199, on which 
to locate the centre, 6, during the marking out of 
the teeth. The remarks just now made in re- 
ference to the methods of cutting of the teeth of 
the wheel block apply similarly to this one. 

The forms of the arms of bevel-wheels are subject 
to considerable variation, the chief of which, with 
the methods of their construction, will be noticed. 
Confining ourselves for the present to the par- 
ticular arms shown in Fig. 182, page 399, the 
method of formation is as follows: The arms, of 
which there are six, being made entirely by means 
of cores, it is always desirable to draw those arms 
in plan view before commencing the work. The 


sectional view contains all dimensions necessary, 
except the width of the flat arms, which is obtained 
from the pitch and width of face, and the thickness 
of the vertical arms, which is obtained from the 


pitch ; and the sixth part of the circle, which is 
obtained by the radius of any given part. These 
must be marked out in order that the parts of the 
core-box may be laid and checked upon the drawing 
during course of construction. 

The core-box is shown in plan in Fig. 206, in 
section in Fig. 205, and in external elevation in 
Fig. 207. Little comment is needed in reference 
to the details of its construction. The sweep A, 
which forms the inside of the rim, is cut from a 
rectangular block of wood, as shown in Figs. 208 
and 209 ; being lined out in a similar fashion to 
the tooth-block. The original block is shown at A, 
Figs. 208 and 209, squared up similarly to those 
for tooth-blocks, and its relation to the wheel rim 
is indicated by the dotted rectangle in Fig. 210 
placed on the rim section, in which a represents 
the thickness a in Fig. 208. The radii B, UC, D are 
struck from the centre C, and a sixth part of the 
circle is marked off at b, b, Fig. 209, to which lines 
the block is cut. The sides B, B of the box, Figs. 
205 to 207, are fitted at the sixth part of the circle 
to the sweep A, fitted between B, B. The flat 
arms OC, C, Figs. 205 and 206, are fitted within the 
framed box, and over them are the vertical ribs, 
D, D, and the boss E. It is better, for reasons 
given in a previous paper, to frame the box together 
to the centres of the arms, and to make the half 
thickness of the vertical arms D, D separately, than 
to make the frame B B come to the inside faces of 
DD. Asthe top of the core is curved, a board F is 
necessary to strickle the correct curve. This curve 
must match that struck by the edge B of the board 
in Fig. 183, page 399, coinciding with b in Fig. 210, 
To coerce this board a projection G, Figs. 205 to 
207, is nailed on the top of the boss, and one end 
of the board F is shouldered to work round the | 
boss. 

This outline of the work of the pattern-maker in 








the construction of bevel-wheel parts affords but a 
bare idea of the extreme care which must needs be 
exercised if results are to be satisfactory. Rough, | 
cheap pattern work is most undesirable in any | 
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shop which deals with professedly high-class en- 
gineering construction. It causes trouble all round, 
in foundry and machine shops, and early recon- 
struction or frequent repairing causes it to be 
most expensive in the end. This is emphatically 
the case in the pattern work for machine-moulded 
bevel, and other wheels. In the first place, 
there must be no suspicion of imperfect season- 
ing in the wood from which the tooth - block 
and the core-box sweeps are cut. Timber intended 
for this class of work should, after seasoning, have 
been stored for a twelvemonth in an atmosphere 
not very different from that of the pattern stores ; 
and only that with the straightest grain and abso- 
lute freedom from knots and shakes should ever be 
worked up for these purposes. Nothing but 
mahogany or bay wood, or perhaps a good bit of 
teak should ever be used for the teeth themselves. 
Blocks and boxes made in this way, and adequately 
protected with several applications of thin varnish, 
renewed at intervals, will last a very long time. 
The whole of the block and core-box, and not 
merely the moulding parts, must be varnished 
alike, to prevent access of dampness, and to harden 
the surfaces. I have known blocks thus made, and 
carefully protected, do duty for six or eight years 
in frequent use for standard gears, and wearing out 
finally by the roughening of the top edges, due to 
the ramming and swabbing. I have also known 
much trouble due to blocks being badly cut or 
badly preserved, so that the teeth of bevel-wheels 
and pinion castings made from them have been in 
mutual contact only at extreme corners, or else 
deeply in gear and bottoming on one diameter, and 
the pitch circles very much out of contact on the 








other. And the inaccuracy on a wide bevel-wheel 
block need be but slight in order to produce 
these results ; so slight, in fact, that very careful 
checking ever is required to detect the location of 
the error. 

For these reasons, therefore, the exercise of the 
utmost care in the pattern construction in the first 
place is the only true economy. Many little 
elements go to make up the total. A square very 
slightly out of truth, a compass point not set 
strictly in a centre line, a shaving or two less or 
more, careless glass papering, a drawing poorly 
made, lines on drawings departed from slightly ; 
these, though but slight matters, if regarded singly, 
will often have a cumulative effect in the wrong 
direction. It is of little use to have a machine 
that will divide the teeth accurately, if bevels and 
tooth forms are inaccurate. That these cautions 
are not exaggerated is the experience of everyone 
who has had to do with the moulding of wheels by 
machine. 








SCIENTIFIC BALLOONING AND THE 
HIGHER STRATA OF OUR ATMO. 
SPHERE.* 

(Continued from page 461.) 
Tue INTERNATIONAL AsCENTS OF NOVEMBER 
14, 1896. 

As the Richard thermograph could not be con- 
sidered trustworthy in sunshine, and as no long 
duration records had been obtained with the aspira- 
tion thermometers, it was resolved to make the 
first ascent with Richard instruments during the 
night, at 2 a.m. Paris time, 2.51 Berlin, 3.53 St. 
Petersburg time, of the early morning of November 
14. The date was suggested by De Fonvielle, who 
hoped to utilise the opportunity for observing the 
Leonid meteorites. Strangely enough, Paris con- 
tented itself with sending up a ballon sonde, and the 
others did not notice any remarkable display from 
their balloons ; the meteorites were not conspicuous 
on the whole, it will be remembered. 














| | 
=e Distance Direction | | : 
_ First Landed at from from | Mean | Maximum 
Direction. Starting Starting | Velo- | Altitude. 
Point. Point. | sk | 
| kilo- metres | metres 
metres per sec. | 
N.E. Near Namur 235 N.E. | 12.1 | 13,730 
N.W. Ribnitz 206 N.N.E. 4.9 | 5,805 
N.W. Grunewald 12 Ww. | 3.4(2)) 5,815 
N.N.E. Achern 33 N.E. | 7.3 | 7,600 
E. Lunglitz 200 E. | 78 | 3,300 
? 4 = i ere ee 
S.S.W.  Pskow 200 | SSW. | 91 | 4,460 
8.S.E. Galicia 800 | SS.E. | 10.1 3,300 





We give a Table of the chief data of these ascents, 
after Assmann, who is publishing an excellent 
analysis of these international endeavours in the 
‘¢ Zeitschrift fiir. Luftschiffahrt,” Berlin, February, 
&c., 1897. An equally instructive réswmé has been 
given by Hergesell in the ‘‘ Meteorologische Zeit- 
schrift,” April, &c., 1897. Hermite generally ad- 
dresses his first communication to the French 
Academy without troubling about reductions to sea- 
level and temperature corrections for the height ; his 
detailed accounts follow in the journal L’Aérophile, 
which is edited by G. Besangon and Wilfrid de 
Fonvielle. If London had taken part in these 
experiments, Assmann would, of course, have 
adopted Greenwich time. We add to his Table the 
maximum heights attained. 

Though the ‘‘ Aérophile”” came to grief finally, 
it was the lucky one in so far as it alone reached 
the height which the others hoped to attain, and 
brought back distinct, though much - disputed, 
records. With no instrument beside the barograph 
on board, the balloon weighed 45.5 kilogrammes. 
It rose on the clear but damp night with a velocity 
of 8 metres per second, culminated in 40 minutes, 
floated fairly level till about 6 a.M., when the 
minimum temperature of — 60 deg. Cent. was 
registered, and fell, taking 10, 8, 6, and finally 
4 minutes for a fall through 1000 metres, at 
7.29 a.m. near Graide, not far from Namur, 11 
Belgium, within a quarter of a mile of the spot 
where Hermite, Besancon, and four others had 


ect, 


* Epratum.—In our last week’s article on this subj - 
.@) 


on page 461, third column, line 36 from the bottom, 
‘‘klogrammes ” read ‘kilometres.’ 
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come down with the ‘‘ Touring Club” three months 
previously. But Hermite was without news for 
three days; finally he discovered his balloon in a 
deplorable state, the peasants having recklessly 
torn down everything, not bothering about the 
several instructions which they could not read. The 
smoked record paper had been thrown aside, but 
had otherwise escaped the ‘‘saviours.” The maxi- 
mum altitude was stated at 15,000 metres, and this 
figure has passed into several reports; corrected 
it comes down to 13,730 metres. The differences 
between the temperatures during ascent and de- 
scent are most striking when we plot them out after 
Assmann as abscisse with the heights as ordinates. 

During ascent the minimum was —54 deg. at 
12,700 metres ; the balloon rose, and the tempera- 
ture likewise to — 52 deg. at 13,730 metres. When 
descent begins, the two curves for awhile coincide 
fairly ; the lowest temperature of —59.8 deg. is 
then registered at 10,900 metres; afterwards the 
descent temperature always remains lower than 
that of the ascent, between 10,000 metres and 9000 
metres by 24 deg., finally by a few degrees only. 
According to J. Hartmann (‘‘ Meteorolog. Zeit- 
schrift,” 1897, page 4) the inertia of Richard’s ther- 
mograph is very considerable. In a current of air 
a rise in temperature of 0.1 deg. Cent. was at 
+10 deg. registered after an interval of 11.5 minutes 
only, a rise of 1 deg. after 2.5 minutes ; in calm air 
this took 36 and 7.8 minutes. We should thus 
have to date back all indications by a considerable 
amount. Without going so far, Hartmann believes 
that the instrument records too high temperatures 
during ascent, and too low during descent. These 
arguments would not account for the diminution 
in temperature during the commencing gradual 
descent ; but that diminution, we should think, 
may have been real. Hergesell maintains that the 
wire gauze impedes the air too much, and that 
warm air is carried up by the instrument and 
replaced very slowly, so that the record of —46 deg., 
e.q., really ought to be — 60 deg. He goes very fully 
into this matter, and has induced Richard to use a 
wire netting with much wider meshes. 

Berlin, or rather Schoeneberg, near Berlin, sent 
up two balloons, the ‘‘ Cirrus” and the ‘‘ Bussard,” 
both of which were fitted with control instruments. 
Unfortunately, the old worn ‘‘ Cirrus,” of 250 cubic 
metres capacity, could not stand 150 cubic metres 
of pure hydrogen, and after rising for 27 minutes 
with a velocity of from 3 to 5 metres per second up 
to 5815 metres, it fell in 32 minutes ; it did not 
explode, though, as has been reported, and the in- 
struments were intact. The Richard barograph 
had only arrived the day previous, and did not work 
well ; one of the pens did not write at all ; the other 
barograph, many times tested, and the Fuess ther- 
mograph, with its tube outside, not inside, the box, 
did their duty. The reversal of temperature was 
observed as at Strassburg (— 6.7 deg. Cent. at 1500 
metres, —-3 deg. at 2100, then slowly down to 
— 26), and, what is very satisfactory, the tempera- 
tures of ascent and descent are almost identical for 
the same altitudes. The ‘‘ Bussard,” with Berson 
and Von Keller on board, carried a mercury cistern 
barometer with compensated scale, a Bohne 
aneroid, a Richard barograph, an aspiration psy- 
chrometer and, further, a small hair-hygrometer, 
also three accumulators and three incandescent 
lamps. The silver paper of the Richard osier 
basket had been replaced by nickel paper ; as the 
balloon escaped the sun, the value of the innova- 
tion could not be tested. 

_ The “* Bussard” reached a height of 5805 metres, 
rising first with a velocity of 2.3 metres per second 
up to 1500 metres, floating at this altitude for over 
four hours till sunrise, going up further and then 
sinking, rapidly at first, very slowly during the last 
2000 metres. The temperature increased during 
the first part of the ascent, whilst the humidity of 
the air decreased in a remarkable (November night) 
way, from 80 per cent. down to almost zero; the 
subsequent reversal of the temperature was accom- 
panied by a sudden increase of 40 per cent. in the 
humidity. 

The Strassburg balloon ‘‘ Strassburg,” 350 cubic 
metres, rose with a velocity increasing from 5 to 
8 metres per second, then more slowly, culminated 
probably at 7700 metres (uncertain, on account of 
doubtful temperature record) and began to fall 
almost directly. Assmann thinks that the radia- 
tion of heat from the balloon caused a strong con- 
densation which weighed the balloon down. Herge- 
sel] assumes a layer of warm air in an altitude of 


sible also for the accidents to the ‘‘ Cirrus ” and to 
the St. Petersburg balloon. The balloon issuing from 
this layer, which the curves indicate, would become 
covered with moisture; it appeared afterwards that 
it was quite gas-tight. The temperature curve of 
of the Richard instrument is more than curious. It 
goes down to — 29 deg., then jumps upto +7 deg., 
down again to +0 deg. and —7 deg., and finally 
keeps fairly regularly near the zero line. When 
experimenting with the Bourdon tube, Her- 
gesell accidentally dropped a lump of solid car- 
bonic acid on the tube; the pointer at once went 
up 30 deg. and remained there, oscillating about 
that temperature. The next day this experiment 
was purposely repeated, with the same result. 
The tube had bulged out, changing its sense of 
curvature ; slow heating restored the original 
shape. The same change may be produced by 
concussion. 

The one, unmanned ‘‘St. Petersburg” balloon, 
half full of hydrogen, burst at an altitude of 1500 
metres ; the other, the ‘‘General Wannowsky,” 
filled with gas, shows in its temperature traces 
(Richard instrument) a marked time lag, and, 
further, an almost too strong influence of the 
rising sun; the balloon was launched about five 
o’clock local time, and reached an altitude of 4580 
metres; the alcohol and mercury thermometers 
were not in accord. Warsaw sent up the ‘‘ Strela,” 
of the same size as the ‘‘ Wannowsky,” 1000 cubic 
metres, and also with two observers on board. 

The Munich ‘‘ Akademie,” 1300 cubic metres, 
inflated with hydrogen, started late, 6.45 a.m. 
local time, there being no arrangements for elec- 
tric lamps. Of the two observers, Erk and Gut- 
tenberg, one had to work an Assmann psychro- 
meter by means of squeezing a rubber balloon, an 
innovation which did not meet with Assmann’s 
approval. We subjoin an extract from the records: 





Paris Time. | Barometer. Altitude. Temperature. 
h. m. | millimetres metres deg. Cent. 
5 19am. | 714 520 0 

6 9-, | 648 1315 aie 

O° 38%. 644 1365 +15 
OEee., 621 1650 + 2.7% 

S it x 551 2520 - 2.6 

oe | oan 503 3300 - 6.5¢ 
12 lpm. 583 | 2155 +6 


* Temperature steadily down. {| Temperature rising again. 
The wet bulb thermometer marked — 7.9 deg. at 
the minimum temperature of — 6.5 deg. 

As regards the general meteorological features of 
that day, there were high-pressure areas in east and 
south-west Europe, and depressions in the north- 
west and over the central Wolga district. The 
‘*Strassburg” and ‘‘Paris” balloons rose from 
cyclonic spots, the ‘‘St. Petersburg ” from an anti- 
cyclone, and ‘‘ Berlin” and ‘‘ Munich” were on the 
borders of the high-pressure area. The depression 
was already spreading eastward, the wind velocities 
were, however, moderate throughout. Even the 
‘‘Paris” balloon, which attained a great height, 
about 45,000 ft., was drifting with an average 
speed of 12 metres per second, about 22 miles per 
hour only ; the air currents elsewhere were weaker 
still, as will be seen from the Table. That a great 
deal did not take place according to programme, is 
by no means surprising. Lecture experiments are 
not reasonably expected to go well, and these experi- 
ments make big claims in every respect. Nobody 
will forget that. We may then add in parenthesis 
that at one spot, where the thermometer habitually 
revels in the minus for months, a thermometer had 
been selected for balloon duty which could go down 
to — 18 deg. only. At 2 hours 10 minutes, Paris 
time, the balloons were at the following altitudes ; 
‘‘Bussard,” 1600 metres ; ‘‘ Strela,” 1800 metres ; 
“Cirrus,” 3300 metres; ‘‘Strassburg,” 8000 
metres; ‘* Aérophile,” 13,200 metres. At 9 a.m. 
four balloons were moving in altitudes of about 
2500 metres ; two of these were ascending, two de- 
scending. Between the altitudes of 1400 and 1600 
metres the following temperatures were registered ; 
‘‘ Aérophile,” + 2 —2 deg. Cent. ; ‘‘ Strassburg,” 
—1.5; ‘ Cirrus,” — 6.7, —-4.5; ‘* Bussard,” 
— 2.9, —0.8; “Strela,” —11; ‘*‘ Wannowsky,” 
—10.4; ‘‘ Akademie,” + 1.9 + 2.3 deg. Cent. 


cal results, the traction ought to be supplied to the 
convoys as continuously as possible. This favour- 
able condition is found on rivers either in their 
natural state, or regulated, and usually only inter- 
rupted by locks of large dimensions, and at long 
distances apart. But the conditions are very dif- 
ferent for the most part on canals, where locks are 
generally numerous, and not large enough to receive 
a convoy ; the length of the reaches is also, as a 
rule, very unequal, and under these conditions the 
haulage of long tows becomes impracticable. Where 
it is necessary to lock the boats one by one, it is 
evident that the difficulties of economical haulage 
in groups becomes excessive ; and for this reason 
the use of horses has been hitherto found 
most advantageous, in spite of the numerous ex- 
periments in mechanical traction that have been 
made. The chief obstacle has arisen from the 
necessity of dividing among a large number of 
barges, the small and independent units of power 
necessary for each. The first cost of any such 
installation must unavoidably be large; and in 
order to compete with the cheaper horse traction, 
the expenses of working must be very low. For 
this reason those systems of mechanical haulage 
that require the employment of an additional man 
on each boat, involve additional cost, and thus 
render them inapplicable. Towing by light loco- 
motives running on rails laid upon the canal 
bank, possesses many well-defined advantages, but 
is attended with other difficulties besides that of 
excessive cost. It is not a part of the scheme of 
these articles to consider the relative advantages 
and drawbacks of the various methods of mecha- 
nical haulage on canals; and we refer to them 
simply as an introduction to a method which has 
recently been tested on the St. Denis Canal, and 
which is a modification of the Bovet system, that 
we have described. About 40 years ago a Monsieur 
Bouquier suggested a solution to the problem of 
mechanical traction for canal boats. He proposed 
to place on board each barge an apparatus consist- 
ing of a portable engine driving a paddle-wheel by 
a belt ; this wheel was mounted so as to project 
from one side of the boat. Arrangement was made 
by which the whole device could be easily shifted 
from one boat to another, so that a maximum of 
work could be obtained with one plant. Numerous 
trials of this system were made, but it was ulti- 
mately unsuccessful, on account of the difficulty of 
transhipping the motor, and the cost of working. 
Monsieur Bovet has, however, under widely different 
conditions, followed the lines of Bouquier, substi- 
tuting an electrical for a mechanical motor. By 
this arrangement he has reduced the weight of 
the apparatus to about a ton, which does not 
appreciably reduce the carrying capacity of 
the boat. In the arrangement adopted no pro- 
jection from the boat affects its width, so that the 
barges can be built as wide as the dimensions of 
the locks permit ; this is an important detail, as it 
affects the prices charged for carrying freight. 
The management of the electric motor is so simple 
that it can be entrusted to one of the boats’ crew, 
so that no additional charge for wages is incurred. 
It is evident that electricity is better adapted than 
any other force for sub-division to actuate small 
powers, and a part of the current can be utilised for 
magnetising the two pulleys. | Figs. 28 to 32, page 
488, indicate the way in which the plan has been 
experimentally tried on the St. Denis Canal. The 
barge employed carries about 300 tons, and is of 
the standard type used on the canals in the north 
of France. It is an unsightly structure, and offers 
a maximum resistance to towage. On the other 
hand, it is cheap to construct, and contains 
the greatest room for stowage ; the type is, in fact, 
one that has been evolved by experience. The 
towage gear and its motor are enclosed in a sheet- 
iron box, and placed on the forward part of the 
boat, on a tripod frame, each leg being held by 
screws to the floor of the barge. The box is free 
to slide inboard on the frame in ape through 
locks. The current is brought to the motor from a 
cable carried on posts along the canal bank, there 
being a trolley running on the cable. From the 
trolley passes a flexible cable that extends to a 
mast on the barge; this cable is led over a 





(To be continued.) 


ELECTRIC TOWAGE ON CANALS, 
(Concluded from page 429.) 

THE tow-boats that we have described in previous 

articles are especially adapted for hauling barges 





pulley, and down the mast, and thence to the 
towing gear. At the bottom of the mast the 
cable is wound over a compensating drum, 
which always preserves a sufficient margin of 
cable to compensate for deviations in the course ; 
the drum is controlled by a spring that winds 








9700 metres, which he is inclined to hold respon- 


over natural channels. Tosecure the most economi- 


up any slack that may have been drawn off, 
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This means of regulation is necessary, as_ the 
mast has usually to be removed in going under 
bridges, and the cable has to be raised when 
passing other boats. It has been proved that this 
arrangement is much more satisfactory than a 
permanent trolley ; not only because it must be 
placed high enough to clear obstacles met, such as 
masts, funnels, &c., but also because the trolley 
cannot be kept to a line over the boat, nor even on 
one side, as on many of the Brussels tramways, on 
account of the irregularities in width of water, 
formation of banks, &c. It has not been found 
practicable to make ase of the submerged chain 
for the return circuit ; the resistance is too great. 
This was clearly proved by the earlier experiments, 
and it was found necessary that there should be a 
return cable, and consequently that two trolleys 
must be used. Those that were first used, and 
answered well, were made with two deep grooved 
wheels on a counterweight ; one of these trolleys 
was drawn by the cable and hauled the other. 
Of course, there are varicus ways of making such 
trolleys, dependant on the special conditions. One 
satisfactory form is shown in Fig. 32. It consists of 
one trolley running on the lower line, and carrying 
a smaller trolley bearing on the upper cable, either 
by means of a lever and counterweight or by a 
spring. This trolley is not liable to derailment, 
and the man in charge of the boat has only one 
trolley, instead of two, to look after. The upper 
trolley can be easily shifted and the boat stopped ; 
or if the way has to be cleared, the whole device can 
be brought inboard by means of a boat-hook. 

The tow gear that has been used consists of an 
electromotor running at 1000 revolutions, and 
driving an intermediate shaft by contact between a 
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cast-iron flywheel and a magnetised friction roller ; 
from this countershaft the transmission to the tow 
pulley is by gearing. The diameterof the tow pulley 
at the bottom of the groove is .40 metre, and the 
normal speed at which it is driven is 40 revolutions, 
corresponding to 3 kilometres an hour. As in the 
Rue Royale sewer installation, already described, 
the chain rising from the water is guided by a 
heavy roller, the chain being assisted to leave the 
magnetised pulley by means of an insulated, or 
non-magnetic, metal lever. This lever and the 
guide roller are mounted on an eccentric wheel 
controlled by an endless screw to regulate the 
angle of winding round the tow pulley ; this can 
be as much as 270 deg., or reduced to nothing 
when it is desired to throw off the chain. The 
Figs. 28 and 33 illustrate the installation very 
clearly ; the latter is an enlarged view of the tow- 
ing device, and the former a general view of the 
barge fully equipped. It should be mentioned that 
the wooden shelter shown on the barge was erected 
to protect the measuring instruments used during 
the experiments, and does not form any part of the 
installation. The barge, with a load of 300 tons, 
was hauled at a speed of from 2.8 to 3.8 kilometres 
per hour, with a current of 20 amperes and 110 
volts at the station. At starting the current rose 
to 60 amperes, and then-fell gradually, the normal 
rate being reached when the boat had traversed 80 
metres. No difficulty was experienced with steer- 
ing, in spite of the fact that the tow gear was on 





one side of the boat, and the trolleys gave no ! 
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trouble. The conducting cables were needlessly | siderable efforts; and it may be readily seen that the 
heavy, being adapted for a current of 110 volts ; | useful variations of this method may be numerous. 
they would have been, of course, much lighter for|In the course of the investigations he has made 
a 500-volt current. The experimental apparatus | while pursuing the question of electric towage, M. 
we have described and illustrated would be con-|de Bovet has been led aside in certain important 
siderably modified for regular service, and a stan- | deviations, especially with regard to transmission 
dard type is shown by Figs. 34 to 37. The} of power, and magnetic brakes ; these have been 
tow pulley, and the vertical leading-in roller, | very fully described in the Transactions of the 
the guide pulley, and the detaching lever, with | Société Internationale des Electriciens, of Paris, 

its eccentric movement, are used (the guide pulley 


and lever are shown on the engravings by 
dotted lines for the working position). The THE en er 
oO. . 


transmission between the electric motor and the 
tow shaft, consists of toothed gearing, and an end-| As the Swedish mining industry is every day 
less screw running in oil and fitted with ball bear- | becoming a more important one, it is only natural 
ings. At the opposite end of the pulley shaft is a | that it should be adequately represented at the Ex- 
drum, the diameter of which is one-half that of the | hibition, and everything has been done to make the 
pulley. By passing a rope over this drum, a ready | various mining exhibits attractive. These exhibits 
means is available of obtaining sufficient hauling | are, as regards central Sweden, arranged in a sepa- 
power for entering locks, which are generally but | rate building, but are otherwise to be met with, 
little wider than the boat. Such an installation as | partly in the large Industrial Hall, partly 
we have described involves the establishment of the|in one or two isolated pavilions. Mining 
double line of cable on each side of the canal, one | engineering has for ages been well to the fore in 
for up and the other for down traffic, and the sink- | Sweden ; thoroughly modern appliances are being 
ing of two chains, which may, if desirable, be laid | introduced in numerous mines, and scientific re- 
in the locks. It is, however, so simple to throw off | researches and investigations are being undertaken 
and take on the chain, that it is generally better to | on a large scale. The most important mining dis- 
handle the boat by means of the rope and drum | trict within central Sweden, and one which is also 
referred to above. showing a large collection of varied and instructive 
The several applications of the Bovet system | exhibits, is that of Gringesberg. The Gringesberg 
which are described, prove the possibility of utilis- | mines belong to four different companies, promi- 
ing magnetic attraction for the development of con- | nent among which are the Stora Kopparbergs Com- 
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pany, with which we have already dealt, and the 
Gringesbergs Grufaktiebolag, which latter owns an 
area of about one mile’s length and 600 ft. breadth. 
This is known as the ‘‘export area,” and has been 
worked for some 300 years. The working has, 
however, been very irregular, and has even at 
times been entirely suspended, more especially on 
account of the great percentage of phosphorus con- 
tained in the ore ; the Thomas process has again 
called forth a flourishing industry, and for the last 
three or four years a considerable export has taken 
place to Germany and Austria. The bulk of the 
ore has hitherto been worked from the surface, and 
hoisting appliances in the northern section were 
only installed last year. The following Table 
shows the increase in the yielding of iron ore : 


Tons. 
1891... a ab ag aA _ 133,136 
. rr rms 
1893... on ‘oe ae a see 201,597 
1894... sate : £5 = fea 338,397 
Hm: 2 = 5: er 


The Griingesbergs Mining Company use for the 
working of their mines 225 electric horse-power. 
The electric power is obtained from the Hellsjén 
waterfall, some seven to eight miles distant from 
the mines. There are four turbines of 100 
horse-power, one of 150 horse-power, and two of 
20 horse-power. They are direct-coupled to the 
generators, of which four are used for power 
and one for electric light. This power and light 
are distributed amongst the various Griingesberg 
undertakings, with exception of the Stora Koppar- 
berg portion, which finds its own power. The 
electric motors are of 45, 30, 20, 15, and 8 horse- 
power; the loss of power between Hellsjén and 
Griingesberg is about 30 per cent. In addition, 
there are seven water-wheels, and there is a re- 
serve of one stationary steam engine and two 
portables, of an aggregate of 120 horse-power. 
The percentage of iron in the ore lies between 
62.18 per cent. and 63.63 per cent., and that of 
phosphorus between 0.83 and 1.54 per cent. The 
Vestra Ormberg and Grawendal companies, also at 
Griingesberg, are much smaller, representing an 
annual aggregate output of 40,000 tons. The 
Griingesberg mines exhibit collectively an assort- 
ment of iron ores, in connection with the working 
of which there are several very interesting Tables ; 
further, a collection of hoisting and other appli- 
ances, besides photographs, &c., illustrating the 
mines and the method of working them. 

Next in importance comes the Norbergs Berg- 
slag, which comprises all the mines in Norberg and 
Vestonfors districts, their length being about 
12 miles and their greatest breadth about two miles. 
Their exhibition is, like the one first referred to, of 
great interest, and, like many other exhibits, of a 
certain retrospective nature, there being, for in- 
stance, royal patents, granting privileges as far 
back as 1354 and 1355. — There is also a map show- 
ing the mines in relief, various statistical Tables, 
samples of ore, and mining appliances. The output 
of iron ore during 1895 amounted to 167,973 tons, 
in addition to which there was an output of 5618 
tons of lead ore. Diamond boring has been used 
at the Norberg mines for about 10 years, and 
during the last five years an aggregate of some 
5000 ft. has been bored. 

Third, as regards output of iron ore, come the 
**Dannemora Grufinteressenter,” who own the 
Dannemora mines, which have been worked for 
over 400 years. Their exhibit comprises a col- 
lection of iron ore and other minerals, models 
of mines, instructive Tables and views, models of 
appliances, &c. Like the mines already dealt 
with, they have good railway connection ; their 
mining district is some 12,000 ft. long, about 
2300 ft. broad. The Norberg mines have the 
honour of having had the first steam engine in 
Sweden of Watt’s construction; now they use eight 
steam engines with an aggreyate of 136 horse-power. 
The output of iron ore during 1895 amounted to 
45,598 tons, which is all smelted by the company ; 
the average percentage of iron is 50 per cent., 
and the excellence of the iron is famous. There 
is also a small output of zinc ore, averaging some 
390 tons per year. 

The Striberg Grufoebolag own several mines, 
from which a number of samples of ore are exhi- 
bited, together with models of one of the mines and 
various appliances. The mining industry in this 
district dates back some 300 years; the greatest 
depth of any of the mines of the Striberg Company 
is about 900 ft., and the output of iron ore last year 








amounted to 40,011 tons. The power used is partly 
water, 68 horse-power ; partly steam, 40 horse- 
power. The company also owns the greater por- 
tion of a waterfall, some miles distant, calculated to 
yield 1000 horse-power. In one of the mines are 
used six boring machines worked by means of com- 
pressed air from a compressor 8000 ft. distant, they 
work three to eight hours per day, the annual yield 
of rock being some 5700 tons per bore. 

A number of other iron-mining concerns from 
the same district are also exhibiting ores, models, 
photographs, &c., without, however, calling for 
any special comment. There are also several mines 
other than iron in central Sweden, some of which 
are of considerable importance, and which are also 
exhibiting in conjunction with the rest. The 
‘* Vieille Montagne,” a Belgian company, with its 
principal domicile at Moresnet, in the province of 
Limburg, bought in 1857 the Anneberg zinc mines 
in Sweden, which they have since worked, The 
greatest extent of this property is about 12,000 ft., 
and the output of ore during 1895 amounted to 
67,020 tons. The available power is 348 horse-power, 
generated bysix steam enginesand five water motors ; 
there are some six to eight boring machines. The 
ore is roasted at Anneberg and afterwards sent to 
Belgium for further handling. The company is 
exhibiting samples of ore and other products. The 
ancient Talu copper mine, of which a model is exhi- 
bited in the usual scale of 1: 800, belongs to the 
Stora Kopparberg Company, and has probably been 
worked for some 700 years. The area of the mines 
locally is considerable, it being some 23,000 ft. long 
and about half as broad. There are two kinds of 
copper ore worked at Talu, a hard and a softer one, 
the former being a quartz with inserted copper ore, 
the latter sulphur ore containing copper ore, and at 
times other kinds of ore. The output during 1895 
amounted to 16,820 tons, which represents an 
average yield. The power used is partly steam, 
partly water. The ore is being handled at the com- 
pany’s extraction works, only a portion of sulphur 
ore being sold. The exhibits comprise, besides the 
model of the mine already referred to, several 
other models of appliances, various machinery, 
photographs, &c. The Atvida mines belong to the 
Barony of Adelsviird, which is exhibiting geological 
maps of the mine, and specimens of various ores and 
minerals, model of the Bersbo mine, and models of 
various appliances, &c., besides photographs. The 
working of at least some of these mines has been 
going on, with interruptions, for over 700 years. 
The average annual yield of copper ore is rather 
above 7000 tons, which is being handled at the 
Atvida Copper Works. The quality of the ore 
seems, however, to be deteriorating, and the per- 
centage of copper has of late years been only some 
2to 3 per cent., or even less. The Adelfors Gold 
Mining Company, the mines of which have been 
worked intermittently for some 150 years, is exhi- 
biting a gold extraction plant, models, samples of 
ore, &c. The ore contained in 1825 an average of 22 
grammes of gold per ton of ore, in 1896 32 grammes. 
Steam power is used to the extent of 40 horse- 
power, but the company owns a waterfall of about 
2000 horse-power. The cost of winning the ore is 
in many cases stated, and it varies, of course, very 
considerably according to natural condition, and 
the quality and kind of the ore. About 3s. per 
ton of iron ore seems to be the lowest figure, 
the maximum cost being ll. per ton of ore at the 
Adelfors gold mine ; but a number of mining com- 
panies have, naturally enough, refrained from 
stating their working expenses. The greatest 
depth of any of the mines in the central district is 
that of the Bersbo copper mine, which is about 
1400 ft. 

In addition to the mining companies, several 
public institutions and private firms are exhibiting 
a number of articles connected with mining, the 
former more especially showing the advance in and 
development of Swedish mining, the exhibits 
having often only an historic interest. Professor 
Nordenstrém, who has done such excellent work 
in the cause of Swedish mining, has arranged a 
very interesting magnetometric exhibition, show- 
ing both methods and results. There are several 
glass models, which demonstrate the isodynamic 
curves in the most striking manner, both as regards 
different levels and the vertical plane of the mag- 
netic maps of various mines, a collection of mining 
compasses, the first magnetometer used for mag- 
netic measurements of mining districts, &e. Swe- 
dish mining engineers and scientists have always 
been to the front as regards magnetic researches ; 


and it must be admitted that this part of the Exhi- 
bition is exceedingly comprehensive and interesting. 

The Nitroglycerin-Aktiebolaget is exhibiting, in 
harmless imitations, ballistite, or Nobel powder, 
extra dynamite, and smokeless powder. Their 
annual production of dynamite amounts to some 
300 tons, besides smokeless powder and sulphuric 
acid, about 1500 tons per annum. The company 
was formed to manufacture, under Alfred Nobel’s 
patent, nitroglycerine in a rational manner; the 
company also own the ballistite rights of Alfred 
Nobel, and supply this explosive to the Swedish 
Navy. Various explosives, comprising both nitro- 
glycerine and black powder, are exhibited by the 
Gytlorps Explosives Company, which annually 
manufactures some 150 tons of explosives. The 
Swedish Diamond Boring Company is showing a 
diamond rock-boring machine for hand power, ce. 
The company has been in operation for some 10 or 
11 years, during which period the aggregate depth 
of their borings amounted to 83,500ft. During 1896 
they undertook 100 borings, the aggregate depth 
being, 12,500 ft. Of these 84 were 35 millimetres 
in diameter, eleven 65 millimetres, three 100 milli- 
metres, and two 135 millimetres. The bulk of 
these borings are undertaken in the interest of the 
mining industry, and are done on a steadily increas- 
ing scale ; but not a few are undertaken in search 
of water. The greatest aggregate depth occurs in 
the Gellivora mines. At the boring either hand- 
power or petroleum motors use used, besides an 
electric motor. 

Separate exhibitions within the mining branch 
have been arranged by some of the largest mining 
undertakings in Sweden, as well as by one or two 
Norwegian or Sweden-Norwegian concerns, and by 
the firm of Nobel. 

The Gellivora Mining Company, owning the 
immense iron ore deposits at Gellivora, Luossa- 
vara, and Kirunavara, has, in comnion with several 
other exhibitors, employed art to make its exhibi- 
tion attractive ; a large painting in the background 
of its stand showing some of these distant moun- 
tains or boulders of pure iron ore, in addition to 
which there are numerous other photographic views 
and illustrations. A collection of maps and pro- 
files is most instructive, and of the various grades 
of ore there is a large display. The probably 
unequalled dimensions of these deposits, which now 
all belong to one Swedish company, are being more 
accurately ascertained every year, although Gelli- 
vora is the only one of the three where working has 
been commenced. There it has already attained 
to the extent which it is proposed to give it ; at least 
for the time being, viz., 600,000 tons per annum, 
but at this rate the company expect to be able to 
go on for a couple of hundred years or so without 
having to go into the ground. The extent of de- 
posits at Gellivora is shown by a very interesting 
map in relief of the Malmberg, which shows the 
whole locality very plainly. All the Gellivora ore 
has so far been exported, its proportionately high 
percentage of phosphorus, in the ore principally 
broken, making it more fit for the German than 
the home market. The percentage of iron is, on the 
other hand, very satisfactory, being some 67 to 
68 per cent. At Kirunavara the iron ore lying 
either absolutely or virtually in broad daylight 
right on the surface, has an area of some 2,840,000 
square feet, in addition to which there is a further, 
not visible, area, which by magnetic researches has 
been estimated at over 1,600,000 square feet. 

In Norway, some 7 or 8 miles beyond the 
Swedish frontier, lie the Sulitelma copper mines, 
which, however, belong to a Swedish company, 
domiciled at Helsingborg, but its exhibits are 
shown in the Norwegian section. There, too, a 
good-sized painting shows the characteristic land- 
scape and formation of the rocks, which look 
very picturesque in the midnight sun, covered as 
they are with snow. Several of the mines, which 
do not appear to all belong to the same concern, are 
shown in detail, and there is a large assortment 
of ore, copper, &c., besides preparations showing 
the different stages and processes. The Exhibi- 
tion also contains several curiosities, which always 
add attraction, and amongst them must be counted 
the section of a pine tree, felled some 60 miles to 
70 miles north of the Arctic circle, but which 
boasts the handsome diameter of 4 ft. The output 
of ore at Sulitelma is rapidly increasing, having 
risen from 5300 tons in 1891 to 35,000 tons in 1896, 
and this year it may not be far from 50,000 tons. 
The production of fine copper is about 2000 tons 
annually, and of sulphur 15,000 tons ; the copper 
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goes to England. The Sulitelma Mountains rise | 
to 6000 ft. above the level of the sea, but the mines | 


themselves are only some 2000 ft. to 2500 ft. above 
sea-level. The mining district covers an area of 
between 100 and 200 square miles ; it is close to 
the Langvand Lake, and the water-power at disposal 
is immense, it being estimated at between 50,000 and 
10,000 horse-power. The Sulitelma mines are in 
close commercial and financial relations with the 
Sconian Super-Phosphate and Sulphuric Acid Com- 
pany at Helsingborg, and the copper and sulphur 
ore are both of high quality and yield. The former 
contains some 30 per cent. of copper, which metal 
is also found in the latter to the extent of 5 to 6 per 
cent. The percentage of sulphur is generally 45 to 
46 per cent., but rises in some of these ores to as 
much as 49 per cent. ; this latter superior ore is 
exported, whilst the former is used at Helsingborg. 
The ore breaking is carried on right through the 
year, and although the men live under somewhat 
exceptional conditions, they appear to be well satis- 
fied, and the life is not unhealthy. The number 
of persons living at Sulitelma is now about 2000 
(about 700 workmen). They have their clubs, 
reading-rooms, two large kitchens, hospital, free 
schools, good workmen’s residences, &c. The 
matter of transport is an important one, and it has 
been necessary to build a railway from the Lang- 
vand Lake, where Sulitelma is situated, to the 
Ovrevand Lake. This railway, which is of narrow 
gauge, has a length of about 9 miles, the extent 
of the Ovrevand Lake being 74 miles. This latter 
lake is by a short river, the Hjemgens River, con- 
nected with the Nedrevand Lake, about 3 miles 
long, which through the Finveide River, of about 
the same length, is connected with the sea, at the 
Bodé Harbour ; this latter is free from ice during 
the winter, but the above-mentioned small lakes 
become covered with ice during the winter, which 
puts a stop to the traffic. The transport of ore, 
coal, &c., is done by means of four steam sloops 
and several lighters. The Sulitelma Mining Com- 
pany was formed in 1891, its capital being 
3,000,000 kr., or about 165,000/., and the company 
has every reason to be satisfied with its working so 
far and with its present prospects. 

The rest of the Norwegian mining undertakings 
have ina manner clubbed together, and are found 
in the same building, and not far from the Suli- 
telma exhibits. One of the most important mining 
companies in Norway is the Réros Company, an 
old-established firm which carry on business on 
a large scale. They are owners of copper and 
sulphur mines, and in connection with their 
mines they have large copper works, where every- 
thing is being done to make the working as rational 
and economic as possible. The Réros exhibition 
contains a considerable number of different ores 
and products, and there is also a comprehensive 
collection of maps and Tables illustrating the work- 
ing of the various mines, some of which have been 
worked for about 250 years. The number of hands 
employed is about 470. The Orkedals Mining 
Company own the Dragset works in the Dron- 
theim district. They have extensive mines, and 
the exhibits consist of ore, other products, and 
maps with various statistics. ‘The mining in- 
dustry of Norway is only on a small scale, but 
thanks to the energetic working of some of the 
pyrites deposits, it shows a considerable increase 
over what it was some years ago. The whole 
number of persons employed in this industry in 
Norway, including the manufacture of iron and 
steel, is only a couple of thousand. The Kongs- 
berg silver works, which are State property, yield 
annually 43 tons of fine silver ; they, too, exhibit 
samples of ore, &c. ; the working during the last 
few years has financially been unsatisfactory. The 
production of gold is of still smaller importance, 
and although one or two English companies some 
years ago were started with gold-mining in Norway 
for their object, the yield of gold in Norway now 
only amounts to some few hundred pounds. 

Yet another Swedish mining exhibit, hailing 
from the furthest north, should be mentioned, viz., 
that of the Sjangeli copper mining district. The 
Sjangeli mines are several and are located quite 
close to the Norwegian frontier ; their exhibits 
comprise maps, ore, &c., and the findings them- 
selves, of which there are some 150, are being 
better examined and attracting more attention, 
although no rational working is likely to take 
place till railway communication has been esta- 
blished. Also at Allakat and Valfajoka nume- 
rous findings of copper ore have been made, 





but us the latter was only discovered last year— 
whilst Sjangeli was discovered a couple of hundred 
| years ago, and worked at times, although the ore 
|had to be carried some 60 miles with reindeer 
to the Voolasjokis Works — not. much is known 
about it yet. Still the district in question can be 
connected by a railway some 30 miles long with an 
ice-free port at Ofoten in Norway, and the analyses 
made of the ore are encouraging. There are several 
kinds of copper ore, one containing 30 per cent. 
copper and 20 per cent. sulphur; one 56 per 
cent. copper, 16 per cent. iron, and 28 per cent. 
sulphur ; and a third containing 35 per cent. copper, 
30 per cent. iron, and 35 per cent. sulphur; 
the latter is only occasionally met with at Sjangeli. 
It seems altogether that North Sweden and, to 
some extent, Norway possess immense possibili- 
ties for mining undertakings, which have yet to 
be exploited. 

An exceedingly interesting and decorative ex- 
hibition is that of Nobel Brothers, St. Petersburg, 
which is to be found in the Russian Section. In 
front of a monster picture showing the company’s 
works at Baku, there are arranged a manifold 
assortment of their produce. A few particulars in 
connection with this firm’s working will be of in- 
terest. The naphtha is pumped a distance of 
about two miles from Baku to the works, from 
whence the various products are sent in the com- 
pany’s own tank steamers and tank wagons to its 
agents at home and abroad. Nobel Brothers, 
however, also represent a number of other petro- 
leum firms, especially in their relations with foreign 
countries. The products of the firm are, besides 
petroleum, benzine, lubricating oils, and solar oils ; 


the residue of the naphtha is called nasut. Their 
production during 1895 amounted to : 
Tons. 
Petroleum... 317,000 
Benzine Sas 2,750 
Lubricating oils ... 36,330 
Solar oils ... ? 42,270 
Residue 655,000 


The total value of these products was about 
30,000,000 roubles, or considerably over 3,000,0001. 
For the refining of the above products, sulphur acid 
and soda are used, and the firm have their own 
factories for these articles, both for the purpose of 
getting them cheaper and so as to be able to re- 
generate them. Sulphuric acid is made in such 
quantities that it is sold to other naphtha firms, 
and this production also yields a large output of 
copper. During 1895 the firm used 1,190,650 tons 
of raw naphtha, of which 463,600 tons came 
from its own boreholes; the rest was bought 
from other firms. The engines have an aggre- 
gate capacity of 6000 indicated horse - power, 
and there are altogether 325 pumps, with an aggre- 
gate capacity per hour of 23,000 tons. The total 
length of the company’s pipes at Baku amounted 
last year to close upon 200 miles. The total number 
of hands and officials employed is about 10,000. 
The capital of the company approaches 4,000,000/. 
The firm sell petroleum, in addition to the home 
consumption, to almost all European countries, 
China, &c. The following Table shows the re- 
spective sale at home and abroad during 1895 : 


Within Russia. Abroad. 
tons. tons. 
Petroleum 282,120 139,200 
Benzine... er 1,770 
Lubricating oils 9,030 47,660 
Solar oils = 6,110 11,060 
Naphtha residue 828,070 23,530 


The company has its own hospitals at Baku, 
Astrachan, and Zarizyn, it own schools at Baku, 
Balachany, Astrakhan, and Zarizyn. In memory 
of Ludvig Nobel a wing has been erected at the 
Baku Municipal Infirmary, several scholarships 
instituted, &c. In the year 1879 Nobel Brothers 
had six boreholes, none of which yielded naphtha ; 
the next year the number had been doubled, with 
the same results ; in 1880 there were 20 boreholes, 
19 of which yielded naphtha ; in1895 there were 201 
boreholes, 83 of which yielded naphtha, the quantity 
being 489,295 tons, making up a total of 5,872,426 
tons, the aggregate depth of the boreholes being 
174,300 ft. The average yield of naphtha per bore- 
hole has, however, fallen from a maximum of 14,906 
tons in 1883 to 5766 tons in 1895, which is about 
the average of the last three years. The greatest 
yield of the Nobel Brothers’ own boreholes was in 
1890, when it reached 739,770 tons. The firm 


has, however, never handled so much naphtha 
as during 1895 (figures for 1896 are not avail- 
1,035, 200 





able), when the figure was tons. 


The company has in Russia dépéts in 58 
towns, which dépéts comprise 392 iron tanks, 
with an aggregate capacity of 302,168 tons. In 
nine towns there are reservoirs for naphtha 
residue. Nobel Brothers have a fleet consisting 
of 14 sea-going tank steamers, the largest of which 
has a capacity of about 1200 tons ; seven river tank 
steamers, the largest of which is 850 tons, the 
aggregate capacity of their 21 steamers being 16,085 
tons, and the power 8417 horse-power. The com- 
pany, further, has 18 tug-boats, with an aggregate 
of 4777 horse-power ; 12 iron sloops, one with 
iron tanks, and 110 wooden sloops, making a 
total ef 162 craft, with an aggregate capacity of 
154,119 tons. Of railway tank wagons the com- 
pany has 1157, with an aggregate capacity of 
11,772 tons. 








A RIVER GUNBOAT. 


ON our two-page plate this week and on page 
492 we give illustrations of the Melik, a twin-screw 
shallow - draught gunboat Messrs. John I. Thorny- 
croft and Co, have built at Chiswick for the Egyptian 
Government. The boat is 145 ft. long by 24 ft. 6 in. 
wide, the depth of hull being 6 ft. As the draught is 
only 2 ft., it will be gathered that on these dimensions 
the vessel is flat-bottomed ; the displacement being 
140 tons. The vessel is intended for use on the Nile, 
and has been constructed in 11 sections, each of which 
will float byitself, there being bulkheads at each section 
somewhat in from the ends of the section. The hull 
is built of two materials, namely, chrome steel and 
ordinary mild steel. The machinery is placed in two 
of the detachable compartments, each of which is 
15 ft. long, one forming the boiler-room and the other 
the engine-room. These compartments are constructed 
of chrome - steel plating ,°; in. thick. It has a 
tensile strength of over three times that of the 
ordinary material, being 95 tons to the square 
inch with an extension of 5 per cent. on 2 in. 
This equals in protective qualities half -an- inch 
of ordinary mild steel, and will stop a Lee-Metford 
bullet fired point blank at 20 paces. The material 
is not one which would be likely to be chosen for 
ordinary boat-building purposes, lacking the toughness 
and ductility which are such admirable features in 
the ordinary mild steel ; a striking example of which 
has entirely been given in the case of the torpedo- 
destroyers, Thrasher and Lynx, which lately went 
ashore on the Dodman. The design, however, gives 
a remarkably light bullet-proof construction, and Sir 
William White, who, we believe, originated the adop- 
tion of this material, is to be congratulated on the 
success of his suggestions. 

The superstructure is well shown in the perspective 
view, Fig. 6 on page 492, and in the longitudinal 
section Fig. 1, on our two-page plate. here are 
two deck-houses, the forward one forming quarters 
for the officers and ths after one being occupied by 
the engineers. These are of chrome steel, the plates 
being 4 in. thick. This will resist Lee-Metford 
bullets at 22 yards when striking at an angle of 
60 deg. The houses, which are loopholed for 
musketry fire, are connected by a bridge deck 
with chrome - steel bulwarks above, which are 
movable protective shields loopholed for small-arm 
fire. The deck is 79 ft. long and 13 ft. wide. Here 
the crew are berthed under an awning. There are two 
12-pounder quick-firing guns, which are placed behind 
shields at each end of this deck, the end being carried 
out beyond the supporting deck-houses for that pur- 
pose. On the deck on each side are placed two .45-in. 
Maxim automatic guns, or four in all, which are fired 
through opening and closing ports. At the forward 
end of the superstructure-deck there is a further 
raised superstructure or flying battery, the sides being 
also protected by chrome-steel plating. Here there 
are four ports, two on each side, through which the 
Maxim guns can be fired, and the sides are also pierced 
for rifle fire. The commanding height, 21 ft., of the 
firing line of this upper battery renders it a most effec- 
tive means of offence. The electric searchlight is 
placed on the top of the upper battery, as shown. 

The machinery consists of two pairs of vertical 
compound-condensing engines driving the twin-screws, 
They have cylinders 12 in. and 194 in. in diameter by 
11 in, stroke. They are of that type generally made by 
Messrs. Thornycroft, and which has seve identified 
with their name. There are two Thornycroft water- 
tube boilers of the Speedy type, each having 11 square 
feet of grate surface. They are made with extra large 
fire-boxes for burning wood. They are placed in 
closed stokeholds, and, with coal for fuel, they are run 
at about 4 in. of air-pressure at full speed. The pro- 
pellers are of the Thornycroft screw-turbine descrip- 
tion. They are 3 ft. 6 in. in diameter, and therefore 
extend 18 in. above the normal water-level, the bottom 
plating being bent up to this extent, so that the screws 
work in tunnels. In our two smaller engravings on 








page 492, two of the after-sections are illustrated 
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Fic. 7. 
separately. 
latter is well shown. 

The trial of the Melik was made in the Lower Hope, | 
with 35 tons deadweight on board. On two hours’ 
continuous steaming the speed was 11.9 knots, the 
indicated horse-power being 426, with 280 revolutions. 
It will be seen that the revolutions are low for the 
— attained, and the diameter of the propellers. 

his, as our readers are aware, is a characteristic 
advantage of the Thornycroft turbine propeller. If 


ordinary screws had been used they would have had 
to have been larger in diameter, and it would have 











about 100 per minute. | 

The Melik—in English, The Chief—has, at the time | 
of writing, been taken apart for transport. She will | 
be placed on the deck of a steamer, and thus trans- | 
ported to Ismalia. From thence the sections will be | 
towed up the fresh-water canal to the Nile. As the 
locks on this canal are only about 15 ft. wide, the boat 
is divided into sections not exceeding this length, and 
these will be towed sideways, as the beam of the boat 
is 24 ft. On arriving at the Nile above Cairo the 
vessel will be roughly put together, the fastenings | 











Fic. 8. 


As these break off at the tunnel, the | been necessary to raise the frequency of revolution being sufficient to stand the stress of the vessel being 


towed, and in this way the Melik will be taken to 
Wady Hafa. There she will be taken apart again 
and placed on the railway, in order to avoid the 
difficult navigation of this part of the Nile. The 
train journey will carry the boat across country, 
cutting off the big bend of the river until the Nile is 
struck again at Abu Hamid. At this point the rapids 
are past, and the navigation is open to Khartoum, 
where it is to be hoped the Melik will give a good 
account of herself. , 
It may be of interest, as supplemental to our descrip- 
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tion of this boat, to say a few words on some vessels 
of a similar type which have formerly been built by 
Messrs. Thornycroft and Co. In 1874 they constructed 
for use on the Nile a twin-screw tug which had ordi- 
nary screws working in tunnels, the screws revolving 
partly above the outside water-level, the diameter of 
the propellers being therefore greater than the draught 
of the vessel. The screws were 3 ft. in diameter, 
and the speed was 164 miles an hour. The towing 
properties of this vessel were found to be excel- 
lent. The first turbine propeller was fitted into 
a missionary boat, the Peace, a little vessel with 
which our readers were acquainted at the time. She 
was also notable, it will be remembered, as being a 
pioneer vessel in regard to the introduction of the 
water-tube boiler. Her draught of water was 1 ft. ; 
the twin-turbine propellers were about three-quarters 
of their diameter below the normal water-level, the 
screw race being raised by the hooded stern for 
remaining height to give complete immersion. On 
the draught of 12 in. the speed was 12 miles an 
hour. A subsequent vessel for the same service, 
the Goodwill, was somewhat similar, but of larger 
dimensions, being 84 ft. long, 13 ft. wide, and 
2 ft. 2 in. draught when laden. Another interest- 
ing craft was the Boadicea, which drew only 10 in., 
and had a speed of no less than 15.8 miles an hour. 
She had one turbine propeller 16 in. in diameter. We 
had a most interesting experience in running over 
mud flats of the Thames at low water in this remark- 
able little boat, when the, at first, somewhat surprising 
phenomenon was experienced of the boat running more 
swiftly and easily with only an inch or two of water 
under her bottom than when in the deep channel. Of 
course, the result is explicable, but it was so much the 
reverse of ordinary practice that it was a little startling 
at first. Messrs. Thornycroft and Co., as will be 
remembered, built five shallow-draught boats for the 
operations undertaken for the relief of Khartoum in 
1885; like the remainder of the expedition, they 
were too late for the service. The maximum 
draught of these boats was 1.104 in. They were 
140 ft. long by 21 ft. beam, and, in fact, were 
twice the dimensions of the little missionary boat 
the Peace, built for the Congo. They had twin- 
turbine propellers and steamed over 15 knots. These 
boats may be said to have been the prototype of the 
Melik, having the same general characteristics as the 
latter vessel ; but they were not protected in the same 
manner, metallurgists not having brought the manu- 
facture of nickel or of chrome steel to the per- 
fection now attained. There were, however, the 
two deck -houses connected by the flying bridge, 
but the armoured sides to the latter were absent, 
a fact which added much to the beauty of the 
vessels, even if it detracted from their security 
and offensive powers, as it undoubtedly did. These 
vessels had two rudders, as the Melik has, and were 
very obedient to the helm. Partial protection against 
rifle fire was given by the ordinary steel plating being 
increased to more than double the usual thickness 
round the machinery space, it being there ,'; in. 
Other shallow-draught river boats have been built by 
this firm, as our readers are aware; but those we 
have mentioned may be taken as typical of what has 
been done at Chiswick by Messrs. Thornycroft and Co. 


AMMONIA REFRIGERATING MACHINE. 

Amonc the exhibits at Brussels is the ammonia re- 
frigerating machine illustrated on page 493. It is the 
invention of Mr. B. Lebrun, of Nimy, Belgium, its 
special feature being the use of two compression 
cylinders, each opening into a framing filled with oil, 
the arrangement being such that should leakage take 
place it will be of oil and not of ammonia. The usual 
cycle—of compression, condensation, and expansion— 
is followed. The anhydrous ammonia is first com- 
pressed in a pump, and in the process becomes heated. 
The heat thus produced is then absorbed by the water 
in the condenser, and the gas passes into the liquid 
stage. The liquid is finally delivered to the refrigerator, 
where it is expanded into — taking up heat in 
the operation from the brine by which the tubes are 
surrounded. The production of cold is thus only a 
restitution by the brine bath of the heat absorbed by 
the water of the condenser. The office of the com- 
pressor is to withdraw the gas from the refrigerator, and 
to compress it to a point sufiicient to insure its lique- 
faction in the condenser. This pressure depends 
entirely on the temperature existing in the condenser. 

Referring to the illustrations on page 493, Fig. 1 
shows a refrigerating machine designed to produce 250 
kilogrammes (550 Ib.) of ice per hour, which corresponds 
to an absorption of 25,000 calories (100,000 British 
thermal units). Figs. 2 and 3 show the compressor. 
In such apparatus the loss of ammonia usually occurs 
for the want of tightness of the packing of the piston- 
rod; in this case there is no packing. The piston 
is made in two parts (Fig. 3) connected by a rod 
which has in its centre a slotted crosshead. In this 
slot there works a block fitted to the pin of the crank 
by which the pump is operated. One end of the crank- 


shaft runs ina blind sleeve (Fig. 2), while the other 
passes out through a stuffing-box. Exteriorily it is 
carried by two bearings, and is fitted with fast and 
loose pulleys, one of which acts as flywheel. 

The pump cylinders have on their outer surfaces 
flanges which are designed to aid the dispersion of 
heat. There is no jacket, and consequently no 
circulating water. The valve boxes are on the 
covers. The interior A of the frame connecting 
the two cylinders is filled with oil, and it is this 
which leaks, if any leak takes place. The oil further 
serves to lubricate the crankpin and block. During 
the aspiration stroke of the pump, the oil may leak 
the piston, and fill up the clearance spaces 
veneath the valves. 

The level of the oil in the framing is shown by 
the indicator, which is provided with a special 
arrangement to keep the cocks tight. It consists of 
a counterweight fixed to one of the handles, the two 
cocks being connected together by a link. The two 
cocks are therefore closed as soon as the weight is 
released. 

Upon the upper part of the frame is fixed an oil 
separator, into which the ammonia is delivered from 
the pumps. In it the small quantity of oil carried 
with the ammonia is deposited, and when an ac- 
cumulation is shown by the gauge to have taken 
place, the oil is allowed to flow through a tap back 
into the frame. Before entering the condenser the 
ammonia passes through a filter of wire gauge, which 
serves to retain the last drops of oil. The ammonia 
which passes the pistons in the compression strokes is 
caught in the oil, and rises into the upper part of the 
frame, from which it is withdrawn by the pump, as 
this space communicates with the suction. 

After leaving the oil separator the ammonia enters 
the upper part of the condenser (Fig. 4), where it is 
cooled and liquefied by a circulation of water running 


in the opposite direction to the ammonia. The con- 
denser is formed of a metal tank in which are 
flanged pipes of 1.5 metres (60 in.) length. The con- 


necting bends between the pairs of pipes are arranged 
externally to the tank in order that the joints may be 
out of the water. This is to render leakage of ammonia 
immediately evident. Between adjoining layers of 
pipes there are partitions which allow the passage of 
the water at one side only. Upon one of the sides of 
the tank there are pierced, opposite each layer of pipes, 
two hand holes, in order to facilitate the cleaning of 
the outsides of the pipes. 

Fig. 5 shows a section of one of the pipes, which 
are similar to those in the brine tank. In addition to 
the exterior thread or flanges, they have also an in- 
terior thread to augment the surface of absorption of 
heat, and, further, the centre of the pipe is occupied 
by a helix which twists the liquid vein and favours 
still more the passage of the heat. 

In the lower part of the condenser the ammonia 
enters a wrought-iron reservoir, capable of containing 
an entire charge. The refrigerator is composed of a 
rectangular reservoir of sheet-iron of about 12 cubic 
metres (410 cubic feet) capacity, provided with an in- 
sulating jacket. In the bottom are 20 flanged pipes 
forming a worm. The ammonia coming from the re- 
servoir expands into one end of the pipes, and the gas 
leaves the other end on its way back to the pump. 
The tank of the refrigerator is filled with incongealable 
liquid, such as salt and water, or a solution of chloride 
of calcium. This liquid is used for circulation in pipes 
through the cold store, and the ice moulds are placed 
in it. 

Above the pipes is an horizontal partition having 
openings at one end, and connected at the other end 
to a vertical cylinder, in which there rotates a screw 
agitator. This screw forces the brine continually 
over the pipes, maintaining a rapid circulation. 








SCOTEH RAILWAY PROPERTY. 

Tue first half of the’ Scotch railway year has not 
witnessed much change*in the position of the three 
principal Scotch systems, except that the ordinary 
stock dividend of the Caledonian Railway has ad- 
vanced from 5 percent. per annum to 5} per cent. per 
annum, the distribution upon the open ordinary stock 
of the North British Railway remaining at 1 per cent. 
per annum, and that upon the ordinary stock of the 
Glasgow and South-Western Railway at 5 per cent. 
per annum. The North British Railway has the 
heaviest works in hand, and is, accordingly, increas- 
ing its capital’ account more rapidly than its neigh- 
bours. The reconstruction and enlargement of the 
Waverley station and the widening of the line to 
| Abbey-hill are not yet completed, but have made satis- 
factory progress. The up main line at the Waverley 
station has been laid down in its permanent position. 
The platform wall, 537 ft. in length, has been built 
ready for the a cope; and this platform 
wall is now being used throughout. At the 
east end the dock platform walls for Nos. 2 to 
8 platforms inclusive, have also been built through- 
out their entire length, ready for the cope, and about 





152 yards of cope have been laid. The cross-walls at 





the back end of the docks are in progress. The total 
length of platform walls now built is 2034 yards, and 
the total length of granolithic cope laid is 571 yards. 
A large signal cabin and signal bridge at the east end 
of the station have been completed, and a locking 
frame, containing 260 levers, has been fitted up and 
brought into use., The junctions at the west end of 
the old and new Calton tunnels have been completed, 
and connected up to the locking frame. The lines 
leading to the passenger docks Nos. 2 to 8, and to the 
main up platform, have also been laid in and connected 
with the locking frame, and the whole of these are 
worked from the cabin. The necessary alterations of 
the rails, to admit of the east end of the down main 
line platform and No. 1 platform walls being built, 
are in progress, and the goods lines on the 
south side of the station are also being laid 
in. Pipes have been laid from the new hydraulic 
power station at Abbey-hill up to the Waverley station, 
and connected with the existing pipes there ; and the 
new hydraulic engine is in use, the old engine, accu- 
mulator, &c., having beenremoved. The whole of the 
new junctions at Abbey-hill, in connection with the 
widening of the line, were brought into use some time 
since. A new goods shed at the Waverley station 
has been occupied for some months, and the old goods 
shed has been removed. A new booking hall has been 
opened, and the south and east portions of the station 
buildings have been commenced. Notmuch progress has 
been made at present with the rest of the buildings. 
The doubling of the Arbroath and Montrose line between 
St. Vigeans Junction and Inverkeilor Station has 
been completed, and the new station has been brought 
into use. Works in connection with the new fork 
line at Bathgate have been completed, and have 
been inspected by the representatives of the Board 
of Trade, so that traffic will be shortly com- 
menced. Alterations in connection with a new 
station at Helensburgh are making good progress. 
An engine shed has been completed and has been 
brought inte use ; a new goods shed, goods office, and 
weigh office have also been nearly completed. The 
water tank and hydrants are completed, and a new 
signal cabin is being roofed in. A fork line between 
the Yoker and Clydebank line and the Stobcross branch 
has been opened for traffic. Works in connection with 
Cowlairs stores are being proceeded with, excavations 
for the main stores have been taken out, the founda- 
tions put in, and the walls built up to the level of the 
window sills. A new Waverley station hotel is also 
making progress, although the works have been de- 
layed by labour difficulties; two storeys of the 
building have been erected during the past six 
months and the third storey is also in progress ; fire- 
proof floors are being put in, and the steam boilers 
which are to be used, are ready for delivery. 
The west half of the new Methil Dock has been in use 
for some time; the latter part of the work will be 
completed in a few weeks, when the old entrance will 
be closed, and the east part of the new dock will be 
proceeded with. Works under a contract connected 
with the Abbey-hill extension have been opened for 
traffic, and tunnels under the Calton Hill are now in 
constant use. Fair progress has been made with 
works comprised in the Dalreoch Tunnel contract ; 
about two-thirds of the brickwork in the arch of the 
tunnel has been built, and about one-quarter of the 
total length of the tunnel may be said to have been 
finished. About 50 per cent. of the permanent way 
has been laid and ballasted upon the East Fife Central 
line, and the station works have been completed to the 
extent of about 30 per cent. The expenditure made 
upon capital account for the first half of 1897 was 
318,168/.; the estimated expenditure upon capital 
account for the current half-year is 426,000/. 
The heaviest item of expenditure in the first half of 
this year was 103,864/. paid out in connection with 
the reconstruction of the Waverley station, and the 
widening of the neighbouring lines. An expenditure 
of 97,343/. was made by the North British Railway 
upon rolling stock during the past six months. The 
whole capital expended by the company to the close 
of July, 1897, was 55,597,055/. ; in this aggregate 
working stock figured for 6,214,176/. 

As regards new works upon the Caledonian Railway 
it may be noted that a bridge across the Clyde at Dal- 
marnock has been completed and opened for traffic. 
Additional accommodation at Rutherglen, required for 
working the Glasgow Central line has been provided. 
Branch lines from Shieldmuir to Wishaw, and from 
Wishaw to Newmains, are under construction. 
Tenders have been invited for the construction 
of lines in Lanarkshire to connect Lesmahagow, 
Stonehouse, and Strathaven with Darvel in Ayrshire. 
A contract has been accepted for the completion of a 
loop line from Shieldmuir to Jerviston ; another _con- 
tract has also been let for the Glasgow Central Low- 
Level Station Buildings in Argyle-street, Glasgow. 
The expenditure made by the Caledonian Railway 
upon capital account during the past half-year was 
259,493/. In this total lines opened for traffic figured 
for 137,1282.; lines in course of construction for 
11,062/.; lines authorised, but not yet under con- 
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struction, for 10,074/. ; and working stock for 93,659/. 
At the close of July, 1897, the Caledonian Railway 
owned 764 locomotives, 658 tenders, 2040 vehicles in 
use in the coaching department; and 58,425 trucks 
and vans used for the conveyance of minerals 
and merchandise. The cost of locomotive power 
in the past half-year was 263,282/., as compared 
with 237,028/. in the corresponding period of 1896. 
The aggregate distance run by trains (including 
mileage run for other companies) was 8,132,085 miles 
in the six months ending July 31, 1897, as compared 
with 7,446,718 miles in the six months ending July 31, 
1896. The amount charged for repairs and renewal 
of rolling stock during the past half-year was 169,925/., 
or at the rate of 5.0ld. per train-mile run. The out- 
lay made upon the maintenance of way and works in 
the half-year ending July 31, 1897, was 156,834/., as 
compared with 143,292. The length of line main- 
tained was 11154 miles, as compared with 1101 miles. 
During the past half-year the outlay for the main- 
tenance and renewal of way and work was at the rate 
of 272/. 15s. per mile per annum. 

The Glasgow and South-Western Railway is a much 
smaller concern than its two powerful neighbours ; 
nevertheless, it had expended 15,450,891/. upon capital 
account to the close of July, 1897, of which 106,738). 
was paid out during the past six months, lines opened 
for traffic absorbing 87,725/. of this amount. A new 
station hotel has just been opened at Dumfries, and a 
contract has been let for part of the widening of the 
City Union line, including a new bridge over the 
Clyde, authorised by an Act of 1896. The heaviest 
item in the capital expenditure of the past half-year 
was the widening of the City Union line between 
Clyde Junction and Port Englinton Junction ; this 
work alone absorbed 53,8101. Of the 15,450,891/. ex- 
pended upon capital account to the close of July, 
1897, 2,102,548/. had been paid for rolling stock. The 
working stock owned by the Glasgow pee South-Wes- 
tern Railway to the close of July, 1897, comprised 345 
engines, 315 tenders, 1133 vehicles used in the coach- 
ing department, and 14,999 trucks used for the con- 
veyance of minerals and goods. The cost of locomo- 
tive power in the six months ending July 31, 1897, 
was 105,081/., as compared with 94,194/. in the cor- 
responding period of 1896. The aggregate distance 
run by trains (including the mileage run for other 
companies) in the half-year ending July 31, 1897, was 
3,509,404 miles, as compared with 3,333,048 miles in 
the corresponding period of 1896. The amount ex- 
pended by the Glasgow and South-Western Railway in 
the maintenance of way and works in the six months 
ending July 31, 1897, was 59,592/., as compared with 
59,438/. in the corresponding period of 1896. The 
length of line maintained was 4874 miles and 4848 
miles respectively. 








THE LATE MR. GEORGE PULLMAN. 

Tue death of Mr. George M. Pullman, at Chicago 
on Tuesday last, was tragic in its suddenness. Heart 
disease was the cause. He had not yet completed his 
sixty-seventh year, and yet few men have so fully 
realised the success of their lifework, or experienced 
the pleasure of so wide a recognition. The Pullman 
car has made rapid and continuous travelling con- 
venient and safe, if not always absolutely without 
fatigue ; and vehicles of the type perfected by Mr. 
Pullman arenowregardedasindispensable. Mr. Pullman 
was born in 1831 in Chautauqua, New York, and was 
trained asa mechanic. Earlyin his career he devoted his 
attention to the raising and making of brick and stone 
buildings, and it was not until after 1859, when he 
settled in Chicago, that, stimulated by the discom- 
forts of long-distance travelling, he set to work to 
design a sleeping-car which would minimise the 
fatigues of the traveller between the far-removed 
cities of the great Continent. Then there were 30,000 
miles of railways in the States; speeds were very 
moderate, and travelling very rough, so that a 
reward awaited a successful solution. Mr. 

ullman wisely matured his plans ere yet he 
claimed their “recognition. He experimented for 
seven or eight years, mainly on the Chicago and Alton 
Railroad, and ‘spent large sums of money before he 
started works on a small scale in 1863 to build his first 
sleeping car—the first ever produced that was worthy 
of the name. The comfortless vehicles previously in 
Service for the night accommodation of passengers had 
cost about 800. each ; this new venture was built at 
an expense of between 3000/. and 4000/., and was in 
all respects a very luxurious vehicle for the period. 
This car was the now historic ‘ Pioneer,” and the 
Success it met with justified Mr. Pullman in im- 
mediately constructing a second on a more elaborate 
scale, at a cost of nearly 5000/. The ‘** Pioneer,” 
and the cars built immediately after, were placed 
on the Michigan and Central Railroad, the president 


of which appears to have been a more far-seeing 
_ than the other railway managers of the time; 
ut even he had misgivings, for he argued, with 
much apparent reason, 
to pay the somewhat 


that the public would object 
high tariff for the use of 








the new cars—2 dols., as compared with 14 dols. 
under the old system. Mr. Pullman’s very practical 
proposal that the matter should be left to the decision 
of the public, was tried, with the somewhat unex- 
pected result that the old cars were wholly abandoned. 
Within a few weeks the old cars were withdrawn 
from service, and, in spite of the increased charges, 
the Michigan Central at once became the favourite 
line of travel, thus forcing rival companies to follow in 
their steps and provide superior accomodation at an 
increased rate. The demand for comfort, or rather 
luxury, in travel dates from this experiment of the 
Michigan Central, and the Pullman Company has 
never yet been able to supply anything too elaborate 
or complete for the tastes of the American public, 
although it must be admitted that the charges made 
for so much comfort are astonishingly moderate. 

Little change has been made in the essential features 
of design ; although in successive years great strides 
have been made in artistic development, and the de- 
mand for the cars rendered necessary the organisation 
of special works, which have now a capital of 12 mil- 
lions sterling. Mr. Pullman, with characteristic fore- 
sight, decided in 1879 to lay out not only works, but 
a town of his own, so removed from extraneous influ- 
ences where he could give full play to his philanthropic 
schemes specially intended to improve the condition and 
the work of his mechanics. The result is seen in the 
ideal community and in the bank balance accumulated to 
their credit. Itis on the shores of Lake Calumet, and 
although it was 13 miles distant from Chicago when 
first organised, it is now surrounded by that great 
city, although from the local Government point of 
view, still isolated. We have already fully described 
this town of Pullman with its broad streets and tree- 
lined avenues ; its workmen’s cottages, each set in a 
garden plot, its churches, institutes, and banks, 
so that it is only necessary to suggest by one 
or two statistics the immense business of the 
company. In a _ recent year the number of 
employés at the works was 15,341; earning daily 
29,346 dols., a high average, as the number includes 
the women and boys employed. The total amount of 
lumber used annually is 51,234,000 ft., and there are 
85,000 tons of iron also used. All this material is 
worked up into 12,520 freight cars, 313 sleeping cars, 
626 passenger, and 939 street cars. Coupled together, 
these cars would make a train over 100 miles long. 
There are now running in the States some 2700 sleep- 
ing and parlour cars, carrying annually about 6,000,000 
passengers, the company having arranged with 75 
to 80 per cent. of the total railways of the States 
for running cars under the same conditions as those 
first arranged with the Michigan Central. In the 
dining cars 24 million meals are served per year, some 
of the trains having an unbroken run of 4322 miles. 

In this country we have not the same long-distance 
journeys, but the Pullman car has nevertheless gained 
a great popularity and exercised a powerful influence. 
The Midland Railway, who have been pioneers in 
several movements, were the first to adopt the type, 
the late Sir James Allport, when manager, having 
become impressed with the advantages when on a 
visit to the States in 1872. Two trains were built at 
Derby in 1875, one for the Bradford and the other for 
the Liverpool service, while in the following year 
sleeping cars were added to the Scotch trains. The 
arrangement made was that 7s. extra was to be 
charged for the journey to Glasgow and Edinburgh 
for the Pullman Company, who provided the car and 
attendant, and maintained and lighted it; but the 
charge has since been greatly reduced. It was in con- 
nection with the Pullman cars, too, that electric 
lighting was_ first introduced into trains, the first 
Brighton Pullman train of 1881 being so illumined. 
The dining car was introduced first in the Great 
Northern Leeds express in 1879, and from that time 
forward great improvements have been made in this 
country and in Europe, Mr. Shenstone Roberts, the 
English manager of the Pullman Company, being a 
powerful factor. Itis not necessary, however, to review 
the progress made ; a journey to the far North is now 
less heroic and infinitely less fatiguing that a run to 
Birmingham 20 years ago; since one may have all the 
luxuries associated, say, with Club-life which is sup- 
posed to be the highest attainment in modern social 
comfort, and this is due to the initiation and energy 
of the subject of this brief memoir. 








THE LATE MR. JOHN GRANT OF 
CLYDEBANK. 

Many will share our great regret at the death of 
Mr. John Grant, who for 51 years was closely iden- 
tified with the Clydebank engineering and _shipbuild- 
ing establishments. The wat was especially sad: on 
Friday night he was walking home from the works to 
his house at Dalmuir along the banks of the Forth 
and Clyde Canal, and, stumbling, fell into the 
water; he was rescued soon after and medical 
aid was summoned, but it was too late. Mr. Grant 
commenced with the firm soon after they started 
their engine works at Finnieston; shipbuilding 








was only added in 1851 in a yard at Salterscroft, 
now occupied partly by the new Prince’s Dock and 
the graving docks of the Clyde Trust. Then there 
were only six other yards on the Clyde. The first 
engine made at the Clydebank Foundry was a single 
steeple engine of 50 horse-power for a West High- 
land trading vessel, and the first steamer was the 
Mountaineer for the same trade; and since then and 
throughout the long period of the firm’s success, 
Mr. Grant has occupied a prominent position in 
the affairs of the business. He was not associated 
with the technical so much as with the commercial de- 
partment of the concern, but his great experience and 
mature judgment were of incaleulable service in every 
department. He ever shrank from public notice, and 
yet many who have visited the works, either with 
Institutions or individually—and theirnumber is legion 
—will recall his ever-courteous welcome, perhaps also, 
in many cases, his genial hospitality. Of quiet, 
unassuming temperament, he was nevertheless a 
charming conversationalist in private—a fact due to 
his kindly bearing, his constant study of the best 
literature, his intuitive skill as an art connoisseur, and 
his love of poetry and nature. Indeed, his books and 
his paintings, to which he was devoted, were his com- 
panions; and one could not help feeling that he was 
the richer for it. His success in life was but the re- 
ward of his own effort; and thus he encouraged 
those under him. 








LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Tai Nan, built by Messrs. Joseph L. Thomp- 
son and Sons, Limited, of Sunderland, to the order of the 
Osaka Shosen Kabushiki Kaisha, of Osaka, Japan, for 
their Formosa trade, was taken on her official trial trip 
on the 14th inst. The ship was run north on the Hartley 
measured-mile course, and afterwards on the long run 
from Tynemouth Lighthouse to Hartlepool, the result of 
the trial being that the vessel attained a speed of over 
16} knots. The vessel has been built on the spar-deck 
rules to Lloyds’ highest class under their special survey, 
and has a poop, long bridge, and top-gallant forecastle. 
The principal dimensions of the vessel are: Length, 
330ft. ; breadth, extreme, 43 ft. ; depth moulded, 28ft. 3in.; 
the deadweight capacity is about 3300 tons on about 23 ft. 
draught with Lloyds’ summer freeboard, and the tonnages 
are, gross, 3192; net, 1540. The vessel is subdivided 
with water-tight bulkheads, and is built on the cellular 
double-bottom principle, arranged for water ballast, which 
is also fitted in the fore and aft peak tanks. A long 
bridge right fore and aft is wholly fitted for the accom- 
modation of —— There is in this space accom- 
modation for 28 first-class passengers, the berths 
having two beds in each, and for 40 second - class 
passengers ; the second-class saloon is fitted at the 
after end of the bridge. The first-class saloon, entrance 
hall, social hall, and principal pantry is fitted in a large 
house on top of the bridge ; on top of thisis fitted another 
house with accommodation for the captain and the chart- 
room, and over the top of this house is fitted the flying 
bridge. The first-class smoke-room is fitted on top of the 
bridge at the after end. The engines and boilers have 
been constructed by Messrs. John Dickinson and Sons, 
Limited, of Sunderland, the cylinders being 284 in., 
474 in., and 79 in. in diameter by 48 in. stroke, supplied 
with steam by four extra large boilers, built to stand 
180 Ib. pressure. 








_Tuer Execrric Licut ar Mancurster.—The Electri- 
city Committee of the Manchester City Council has 
recommended an extensive scheme of street lighting by 
electric arc lamps. The arc lamps are proposed to be 
suspended in the centre of the streets from wires fixed to 
the sides of buildings except where tram lines are laid, in 
which case steel posts are to be erected to carry the lamps 
and also support overhead trolley wires, if adopted for 
electric traction. 





PrrsonaL.—Messrs. Ludgate and Co. ask us to an- 
nounce that they have opened an office at 28, Exchange 
Buildings, St. Mary’s Gate, Manchester, for the sale of 
engineers’ furnishings, 7.¢., twist drills, spanners, pipe 
wrenches, stocks and dies, milling cutters, lifting blocks, 
&c., and that Mr. T. J. Ludgate will attend the Man- 
chester Royal Exchange on Tuesdays and Fridays.— 
Mr. Bond, who has for the past nine and a half years been 
connected with the editorial staff of The Electrician, 
severs his connection with that journal after to-day’s 
issue. Mr. Bond joined the staff in April, 1881, and 
became editor in April, 1895, on the much-regretted retire- 
ment of Mr. A. P. Trotter, now electrical adviser to the 
Government of the Cape of Good Hope. 





THE LATE Mr. J. E. Lows.—It is with much regret 
that we record the death, on Sunday last, the 17th inst., 
at the age of 58, of Mr. John Edgar Lowe, of the firm of 
Bolling and Lowe, Laurence Pountney-hill. Mr. Lowe 
had for several years been suffering from a very painful 
illness, which had for a considerable time past practically 
incapacitated him from business, and had prevented him 
from taking part in the meetings of the various engineer- 
ing societies at which he was formerly so regular an 
attendant. Mr. Lowe, who was an Associate Member of 
the Institution of Civil Engineers, a Member of the Insti- 
tution of Mechanical Engineers, and of the Iron and 
Steel Institute, was very widely known, and was greatly 








respected and esteemed by a large circle of friends, 
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AUTOMATIC APPLIANCES FOR HANDLING MATERIALS AT BLAST-FURNACES. 






THE HANDLING OF MATERIAL AT THE 
BLAST-FURNACE.* 
By Axe. Sau in, Sparrows Point, Md. 
(Continued from page 408.) 

Fig. 16 shows the two cars travelling up the incline. 
The ingenious automatic dumping arrangement at the 
tunnel head is shown in Fig. 17. he 30-in. track 
extends across the hopper. From the girders supporting 
this track is suspended an upper cast-iron hopper or 
funnel, with a 24-in. circular aperture concentric with the 
apex of the bell, which is 8 ft. 6 in. in diameter and sup- 

orted by four rods. The filling cars are fitted with 
shoe drop-bottom doors controlled by chains, levers, 
and counterweights in the shape of revolving rollers 
attached to the levers. As the car mounts, the counter- 
weights are raised by being brought to bear against 
curved tracks or matrices shown in the figure. The 
bottom doors drop when the weights are lifted, and the 
stock is discharged into the upper cone of the hopper. 
When the car returns towards the incline the weights are 
released and the bottom doors close automatically. The 
pushing truck is not counterbalanced. To insure against 
any delay from breakdowns, the hoist is fitted with two 
engines (15 in. by 18 in. cylinders). The furnaces are of 
moderate dimensions, being 75 ft. high with a bosh dia- 
meter of 16 ft. 6in. The largest amount of stock required 
to be raised in one week has been 5500 tons. This has 
been handled by the hoist without crowding, and with 
considerable capacity to spare. This apparatus is un- 
doubtedly economical in first outlay, clever in design, 
and efficient in performance. 

Recently double track alternating inclines with self- 
dumping skips and intermediate , Bese have been 
designed and built which will have a large capacity, but 
which I am not at liberty to discuss at the present time. 
It is to be hoped that a description of the filling arrange- 
ment at the new Duquesne furnaces will soon be placed 
before the Institute, as the recent performance of this 
arrangement widely surpasses anything attempted at any 
other blast-furnace. (iSee vol. lxiii., page 478.) 

At furnace plants located on navigable water-fronts we 
find the Brown hoisting and conveying apparatus univer- 
sally adopted for unloading vessels and conveying the ore 
to the place of storage. The construction of one of the 
most recent and effective of these machines is shown in 
Figs. 18 and 19, showing side elevation and plan of one re- 
volving machine, and Figs. 20 and 21, showing a plant of 
16 machines, as built at the works of the Illinois Steel 
Company at South Chicage. Its mode of operation is too 
well known and understood to require special description. 
The great advantage of ths device, as compared with 
ordinary derricks, cars, and trestles, is in the rapidity of 
transfer, capacity of storage ona given area, low first cost 
of plant per ton of materia] stored, and in avoiding all 
re-handling, is obvious. 

With one of these machines at the works of the Illinois 
Steel Company, South Chicago, between 500 and 600 tons 
of hematite ore have been unloaded from steamer and 
stored at a point 280 ft. from the ship in 10 hours and by 
eight men. It is on record that on September 7, 1894, 
the large steamer 8. 8. Curry, with 4569 gross tons of ore, 
was unloaded at the above works in 11 hours, working 
nine hatches—that is, with nine machines—with 63 men 
in vessel and 12 men operating the machinery. The 
Brown machine may be built as a gantry crane, spanning 


* Read before the American Institute of Mining Engi- 
neers, Chicago meeting. 
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the stock yard as well as in the ordinary cantilever form, 
travelling or revolving. It is driven either by electricity 
or by steam. 

The rope tramway is frequently used around blast- 
furnace plants, especiall 
for long transfer of aa and for removing cinder. As 
it may be built in spans of 300 ft. to 400 ft. or more, it is 
especially valuable in crossing inaccessible areas. As 
instances, I refer to the installations long in use at Gute- 
hoffnungshiitte, Oberhausen, Germany, for transporting 
the cinder from the blast-furnaces to the dumps across the 





on the Continent of Europe, | 
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main line of the Berlin-Cologne Railroad; and to the 
cable carrying coal from the River Meuse to the ex- 
tensive works of the Société John Cockerill, Seraing, 
| Belgium. 

One of the best applications of this system to blast- 
furnace plants in the United States may be seen at the works 
of the Buffalo Furnace Company, Buffalo, N.Y., where 
| vessels bringing Lake Superior ore are unloaded at the rate 

of 2500 to 3000 tons a day, and the ore is distributed by 
| Wire tramways to different points in the stock-house, 
‘some 2000 ft. away. In connection with quarries and 
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BROWN HOISTING AND CONVEYING APPARATUS FOR ORE. 
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mines, the system is successfully operated in many places 
in this country, as well as in Europe.* 

The manner of handling ore at the Duquesne furnaces 
of the Carnegie Steel Company, Limited, is clearly shown 
by illustrations, Figs. 22 and 23, for the use of which 
Iam indebted _to Mr. Alexander E. Brown, of the Brown 
Hoisting and Conveying Machine Company. The gantry 
cranes, or bridge-tramway machines, are operated by 
electricity. They have a clear span of 233 ft., covering 
the stock-yard, and a cantilever extension of 33 ft. 
additional, covering the trestle tracks. The bridges will 
clear a stock pile 58 ft. high. These cranes remove the 
ore from the cars, depositing it in the stock-yard, using 
for this purpose self-tipping ore tubs; or, they carry the 
ore from the stock pile to the charging hoppers. For 
this work automatic shovels, designed and patented by 
the Brown Hoisting and Conveying Machine Company, 
take the place of the self-dumping ore tubs shown in these 
illustrations. The working capacity of each crane is from 
1500 to 2000 tons of lake ore per day of 10 hours. 

The facility with which power may be distributed to 
any part of the stock-yard or plant by means of electric 
motors opens a new field for ingenuity in devising labour- 
Saving appliances. All breaking and screening of material 
by manual labour should be a thing of the past. Elec- 
trically driven conveying belts, a good form of which is 
described by Mr. Tietes Robins, jun., in the Trans- 
actions for 1896, vol. xxvi., e 78, hendh take the place 
of the wheeling of the materials from inaccessible portions 
of the yard. Electrically driven slow-moving bucket 
elevators may be placed anywhere around the plant with- 
out the old-time consideration for distance from steam 
supply, and will handle and dispose of coal, coke dust, 
T} es, flue dust, sand, or clay economically and promptly. 

he electric travelling crane, which should cover every 
modern cast-house, will handle, at a nominal cost, —- 
castings, such as bells, hopper rings, hearth and bos 
Plates, iron and cinder troughs, chills, and other spare 
Parts requiring periodical renewals. It will raise the 
worn cinder cars from their tracks, and replace them in 
pec fraction of the time generally consumed for this 
speration. It will, if desired, remove the entire product 

form of pig beds from the casting floor, and may 


* See Trans., xix., 760, and xx., 766, for description of 
and use, 
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give invaluable assistance in cleaning up a wreck, break- 
out or boil of iron, and thus save the exasperating delay 
and disorganisation of labour, with which all who have 
been practically engaged around a furnace plant are so 
unpleasantly familiar. 

omparing the methods for bringing the stock to the 
furnace tried at different plants, and the results obtained 
by them, it seems that a combination of some suitable 
form of the Brown hoisting and conveying machine, with 
travelling steam shovels for reloading the ore, hopper 
storage for coke and flux, electric transfer and a good form 
of the inclined skip hoist, raising a a portion of the 
charge on each trip, would represent the most effective 
arrangement which the present state of the art will 

rmit. 

i is worthy of note, that while the stock-yard, storage, 
transfer arrangements and hoist, have been improved step 
by step, the cast-house, generally speaking, remains to- 
day in exactly the same condition as that of the old-time 
charcoal furnace. As we have forced the furnace to an 
increased output, our only resource seems to have been to 
build additions to the cast-house, and make more frequent 
casts. But westill continue to break up the pig beds with 
the crowbar and hand sledge ; we carry the iron, piece by 
piece, from the casting floor to the car by manual labour ; 
we form the mould for receiving the iron anew for every 
cast, with a large expenditure of labour and loss of time, 
which we can hardly afford—all in the same manner as a 
generation ago. But it does not follow that this = of 
the furnace plant has been neglected, but rather that the 
difficulties encountered in devising practical improve- 
ments have been, at least until very recently, too great to 


be overcome. 
(To be continued.) 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. | 

The Engineers’ Dispute.—There have been further addi- 
tions to the ranks of the employers who have joined the 
Federation and locked out their men. There is some- 
thing very remarkable about the manner in which the 
employers are standing by each other. In previous 
struggles, after a short period, the masters have begun to 
break away ; but on this occasion they have increased in 
strength and unanimity as the weeks have passed, and in 





working of machines; so many attempts to curtail the 
amount of work done; and they felt bound to offer re- 
sistance. He intimated that if the non-union men re- 
mained out until the dispute was settled, they would be 
the last to be taken on again. Some of the free workmen 
had been what the unionists called ‘‘ persuaded” to leave; 
but they had really, Mr. Vickers said, been prevented 
working by gross intimidation. Not only were they 
threatened themselves, but threats were made to their 
wives personally and by letter. The men are still pub- 
licly showing a firm front, but in reality they are tired 
of the whole business, and will be glad when it is settled. 


Messrs. Charles Cammell and Co. Limited.—The direc- 
tors of this company have now issued their reconstruction 
scheme. They propose to extend their capital from 
1,050,000. to 1,555,0007., of which 195,0002. will be left un- 
issued. The capital will be divided into 175,000 preference 
shares of 5/. each, and 175,000 ordinary shares of 5/. each, 
the preference shares to carry a fixed cumulative preferen- 
tial dividend at the rate of 5 per cent. per annum, and 
to rank as to dividend and capital in priority to the ordi- 
nary shares, but not to carry any further right to partici- 
pate in profit or assets. The proposal is that each ordi- 
nary share of 100/., on which on which 80/. is paid up, shall 
be represented by 12 ordinary and 12 preference y sane 
120/. At present they are selling at 206/.. The preference 
shares, 20/. paid, each to receive five preference shares, 
and the B shares, 20/. paid, three ordinary and three 
—— shares. The proposals have yet to come 

fore the shareholders for confirmation, but there is no 
doubt they will be agreed to. 


The Electric Light in Shefield.—The delay which has 
taken place in the negotiations for the purchase by the 
Corporation of Sheffield of the undertaking of the Electric 
Light and Power Company is causing some inconvenience. 
The company require to be paid in perpetual debentures, 
and the Corporation have no such stock to offer. Pro- 
ceedings have been commenced in the High Court, to see 
if they cannot pay in some other value, and the case is 
expected to come on early next month. The delay is more 
awkward as the Corporation are now settling their scheme 
for working their tramways by electricity, and they want 
to unite the whole in one undertaking. In the mean- 
time the Electric Light Company are calling up more 
capital. 


The Proposed Railway Extension in Yorkshire.—The 
proposal of the Midland Railway es to extend 
their system from Roystone through Spen Valley to 
Bradford, with a loop line to Huddersfield and Halifax, 
is causing very much disappointment to the inhabitants 
of Barnsley, Wakefield, and some other places who will 
be left off the main line, and be worse served than they 
are now. A crowded public meeting was held at Barns- 
ley on Tuesday night, called by the pin on requisition 
from the Chamber of Commerce and other bodies. The 
Mayorsaid when they waited on thedirectors of therailway 
company they expected, as the result of the interview, that 
Barnsley would be put on the main line. Theirs wasa pro- 

ive, industrious, and prosperous town; the population 
ad doubled in the last 20 years, and owing to the open- 
ing out of new collieries it was still remayery: 3 He was 
certain thatit would be to the advantage of the company 
to include the town on the main line. Mr. W. Batty, 
President of the Chamber of Commerce, pro a re- 
solution expressing profound disappointment at_ the 
action of the Midland Company, and urging the Mayor 
and Corporation to take such steps as kag Ay 8 deem 
necessary to prevent the e of their Bill through 
Parliament. Mr. C. Braded seconded, and the motion 
was adopted. It was also decided 
Midland directors on the matter. 
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field was held, presided over by Mr. Joshua Harrop, J.P., 
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president of the Wakefield Chamber of Commerce. The 
meeting considered what steps should be taken to induce 
the Midland Company to carry their line through Wake- 
field, and a committee was appointed to approach the 
directors on the proposal. 


The Iron and Steel Trades. —Every week the engineers’ 
struggle lasts its effects are being increasingly felt in the 
Shetteld trades. Some of the large crucible steel houses, 
from being unable to meet demands upon them have 
reduced their output in some cases by one-half, and in 
others by one-third ; and if the dispute continues there 
will be further reductions. Firms who have been chiefly 
engaged in supplying the home market with files and 
other engineers’ tools complain that business has fallen off 
with them most lamentably. On the other hand, the 
foreign houses are well off for work, and are booked for 
some time to come. A _ well-known Sheffield manu- 
facturer has since he commenced business obtained 
supplies of certain engineers’ accessories from Manchester, 
but as the works are shut he sent his orders to a similar 
firm in America. The goods are being delivered in Shef- 
field at about 30 per cent. less than he has hitherto paid. 
His account runs into many thousands a year, and small 
wonder if repeat orders go to America. Some local firms 
who had heavy orders on hand for the fitting up of ships 
with cutlery and silver and plated goods have had them 
suspended, as there is no knowing when they will be 
needed. 

The South Yorkshire Coal and Coke Trades.—There 
have been fluctuations in some branches of the coal trade 
during the week. The mild weather has somewhat 
checked the demand for house coal, and arrears of orders 
are being cleared off. There is no falling off in the 
demand for steam coal for export purposes, and there is 
still an active market for all that can be sent out. There 
is less fuel going into the large works, but it is hoped the 
consumption will increase before the export season is 
over. There has been no change in prices since the 1st 
of the month. In coke business has fallen off, though 
there has been no change in quotations. 








Water Diviner’s Fees at Portucawi.—Mr. A. W. 
Dolby, the Local Government Board auditor, who recently 
disallowed certain fees paid to water diviners and the 
expenses incurred in boring experiments at Porthcawl, 
Glamorganshire, has stated his reasons for his decision in 
view of an appeal. The reasons are as follows :—‘'In the 
accounts for the year ended 3lst March, 1897, of the 
Porthcawl Urban District Council, I disallowed the 
undermentioned sums for the following reasons. As to 
the sum of 3/. 8s.; this was entered and charged as paid 
to R. W. Robertson, a water diviner, for ‘services 
rendered,’ and I disallowed the same (1) Because, in my 
opinion, the action of the Urban District Council in 
seeking the services of a water diviner, and in paying his 
fee and expenses, were not such proceedings as were 
authorised by any statutory enactment under which the 
Council were empowered to provide a water supply for 
their district ; (2) Because, instead of seeking skilled 
advice, the Council had called in a person who claimed 
to possess some supernatural power of finding water, and 
who made pretence to a power within the meaning of the 
decision given in Regina v. Giles (34 L.J.M.C. 54), and 
the arrangement or agreement with him was therefore 
void in law, and the payment to him illegal ; (3) Because 
this water diviner made pretence to discover by divina- 
tion the existence at certain spots below the earth’s 
surface of supplies of water, and agreed for a consideration 
to employment by the Urban District Council, and, 
without possession of the knowledge as to the existence 
of water, he took upon himself to represent a certain 
state of things, namely, that water would be found at 
certain spots indicated by him, and if I rightly apply to 
this case the decision given in Evans v. ent (13 C.B. 
777), that ‘a man having no knowledge whatever on the 
subject takes upon himself to represent a certain state of 
facts to exist, he dues so at his own peril, and if it be 
done with a view to secure some benefit to himself he is 
guilty of fraud,’ the water diviner in this case was guilty 
of fraud; he having, by professing to possess certain 
powers of divination enabling him to locate hidden 
supplies of water, induced the Council to employ and pay 
him, and, being guilty of fraud, the arrangement or 
agreement with him was void in law, the amount claimed 
by him was not lawfully recoverable, and the payment to 
him by the Council illegal. As to the sums, amounting 
to 128/. 153., which represent the expenditure charged 
upon the general district fund arising out of the action of 
the Urban District Council in following the advice given 
or adopting the suggestions made by the water diviner, I 
disallowed the same (1) Because I considered, upon the 
evidence before me, that the Urban District Council were 
not justified in embarking upon the expenditure repre- 
sented by the sums- disallowed upon the unscientific and 
speculative advice of the water diviner, and that they 
incurred and defrayed this expenditure in boring, &c., 
for water without taking reasonable or proper steps to 
ascertain the geological features of the locality, and the 
likelihood of getting water there ; (2) Because, in view of 
the fact that the employment of the water diviner was 
illegal, I considered that the Council undertook the work 
of boring, &c., and incurred the expenses disallowed, 
without having a competent adviser legally employed, 
and that their action to this extent was culpable and 
reckless, and was calculated to lead to a waste of the 
public funds entrusted to them; (3) Because I came to 
the conclusion, upon the evidence before me, that the 
said expenditure was a reckless waste of public funds, for 
which I have, by process of surcharge, properly held 
accountable those members of the Urban District Council 
who were responsible for the actual payment of the sums 
disallowed,” 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—At the forenoon meeting 
of the pig-iron warrant market last Thursday some 10,000 
tons were dealt in—a very poor trade. Prices were a 
shade easier. In the afternoon other 10,000 tons were 
bought, and prices closed firm at about the closing level 
of Wednesday. The settlement prices were as follow: 
Scotch iron, 44s. 9d. per ton; Cleveland, 42s. 3d.; 
Cumberland and Middlesbrough hematite iron, 47s. 74d. 
and 49s. 6d. per ton. About 15,000 tons changed hands 
at the afternoon meeting of the market on Friday, 
when prices were very firm, Scotch and Cleveland 
iron rising respectively 14d. and 1d. per ton. A 
similar quantity changed hands in the afternoon, and 
the market was very firm. The settlement prices were 
44s. 104d., 42s. 3d., 47s. 9d., and 49s. 6d. per ton. Deal- 
ings were almost at a standstill on Monday forenoon, only 
some 7000 tons changing hands. Scotch iron remained 
unchanged in price, while Cleveland rose $d., but hema- 
tite fellld. per ton. In the afternoon 23,000 tons were 
dealt in without any change from the prices ruling at 
mid-day. At the close the settlement prices were 
44s. 104d., 42s. 3d., 47s. 9d., and 49s. 6d. per ton. A 
moderate amount of business was done on Tuesday, 
and the close was firm. Scotch iron rose in price 1d. per 
ton, and the settlement prices were 45s., 42s. 3d., 47s. 9d., 
and 49s. 6d. per ton. Only some 10,000 tons were dealt 
in this forenoon, all Scotch, which were done up to 45s. 
per ton cash, and left off unchanged at 44s. 114d. per 
ton buyers. In the afternoon there was a considerable 
amount of activity, some 30,000 tons changing hands. 
Scotch warrants went very firm, finishing 2d. per ton 
up on the day at 45s. 14d. per ton. The settlement 
prices were 45s. 14d., 42s. 3d., 47s. 104d., and 49s. 6d. 
per ton. The number of blast-furnaces in actual opera- 
tion in Scotland remains at 78, as compared with 77 
at the same time last year. One has been changed from 
hematite to ordinary iron at Coltness Works during the 
week. Six of the furnaces are making basic iron, 35 are 
making ordinary iron, and 37 are working on hematite 
ironstone. There has been a considerable amount of 
buying by local consumers, .but so far the Continental de- 
mand for forward delivery does not respond. Last week’s 
shipment of pig iron from all Scotch ports amounted to 
5232 tons, as against 3046 tons in the corresponding week 
of last year. They included 200 tons for the United States, 
385 tons for Australia, 185 tons for Italy, 1553 tons for Ger- 
many, 785 tons for Holland, 120 tons for Spain and 
Portugal, smaller quantities for other countries, and 1589 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday at 345,248 
tons, as against 346,496 tons yesterday week ; thus show- 
ing a reduction for the week amounting to 1248 tons. 


Finished Iron and Steel.—The finished iron works keep 
very busily employed, and prices are well maintained. 
The steel trade is busier than it has been for some time. 
All the works are said to be fully occupied, specifications 
being plentiful, and deliveries proceeding with regularity. 
Prices are firmer than they have been for some time past. 
Boiler-plates are specially strong, and ship-plates have 
advanced to 5/. 7s. 6d. per ton, while angle-bars are from 
5l. to 5. 2s. 6d. per ton, and round, square, and flat bars 
are quoted at 61. 


West of Scotland Steel Trade Conciliation Board.—A 
meeting of the Board of Conciliation for the Manufac- 
tured Steel Trade of the West of Scotland was held in the 
Central Hotel, Glasgow, last Friday, Mr. A. Cameron 
Corbett, M.P., president, in the chair. It was resolved, 
in view of the satisfactory condition of the finances, to re- 
duce the subscription by contributors to 1d. per fortnight 
instead of 1d. per week as at present. Various matters 
affecting minor disputes were then dealt with. 


Sulphate of Ammonia.—The latest available particulars 
regarding the trade in sulphate of ammonia state that it 
is quiet at about 87. to 8/. 1s. 3d. per ton f.o.b. Leith. The 
= for the year amount to 109,281 tons, against 
89,350 tons for the corresponding portion of last year, thus 
showing for this year an increase of 19,931 tons. 


Glasgow Copper Market.—No business was reported last 
Thursday forenoon in copper, but the price rose 1s. 3d. 
per ton. No dealing took place in the afternoon, but 
quotations left off other 1s. 3d. per ton higher. There 
was no business done on Friday forenoon, but the price 
fell 5s. per ton. The afternoon market was still idle, and 
poe remained unchanged. Monday’s market, both 
orenoon and afternoon, passed over without business, and 
with no alteration in price. Tuesday’s market was a 
repetition of Monday’s, with the difference that at the 
close the price was 48/. 5s. per ton, or 2s. 6d. up. One lot 
of 25 tons was sold this forenoon at 48/. 10s. per ton three 
months. No business was done in the afternoon, and 
prices closed almost unchanged. 


Mining Institute of Scotland.—A general meeting of 
this institute was held in Glasgow last Thursday evening, 
Mr. G. A. Mitchell, president, in the chair. Mr. William 
F. Lang read an exhaustive paper on ‘‘The Brown Hy- 
draulic System for Underground Pumping and Haulage,” 
and an interesting discussion followed, which was eventu- 
ally adjourned. Mr. W. J. Orsman contributed a paper 
on ‘Some Defects in Gunpowder as a Blasting Agent,” 
which, to a large extent, was a reply to Mr. A. F. Har- 

reaves’ paper, read at last meeting, on ‘* High-Grade 
unpowder.” He was replied to by Nir. Hargreaves, and 


a long discussion followed, in which the order as to per- 
mitted explosives wa considered. 

Glasgow Corporation Gas Coal Purchases.—The Glasgow 
Corporation Gas Committee have bought the balance of 
their supplies of coal for the current season. 


Roughly, 
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they have purchased other 50,000 tons, 


rices ranged between 7s. 2d. and 7s. 5d. per ton, the 

Bulk being bought at 7s. 3d. sg ton, against 7s. 5d. to 
7s. 6d. a fortnight previously. A little second-class 
cannel and some whole-seam coal were also taken at 
about the same prices as were recently paid for those 
qualities of coal. 


New Shipbuilding Contracts.—Messrs. D. J. Dunlo 
and Co., Port Glasgow, have received an order throug 
the Agent-General for Cape Colony to build a powerful 
screw tug steamer of 350 tons gross register, to the order 
of the Table Bay Harbour Board. She will be specially 
fitted for the towing of large vessels, and will have 2 
steam fire pump to assist at conflagrations; she 
will be provided by the builders with two sets of 
triple-expansion engines of 1600 horse-power.—Mesgsrs, 
Sao Reid and Co., Whiteinch, Glasgow, have hooked 
an order to build a large passenger screw steamer for the 
Compania Sud Americana de Vapores, Valparaiso, who 
are represented in this country by Mr. Thomas Dewsbury, 
of Leeds. Tha machinery will be constructed by Messrs, 
Dewsbury and Jackson.—An order has been placed by 
Messrs. John Holman and Sons, London, for a steel screw 
steamer capable of carrying 5400 tons deadweight, to be 
built by Messrs. William Hamilton and Co., Port 
Glasgow. Another order for a steamer of similar dimen- 
sions has also been placed with the Messrs. Hamilton. Both 
steamers will be supplied with triple-expansion engines 
by Messrs. David Rowan and Son, Glasgow. This makes 
nine steamers Messrs. William Hamilton and Co. have 
on hand, totalling 45,000 tons carrying capacity.— Messrs, 
Blackwood and Gordon, Port Glasgow, have received an 
order from a Swedish firm to build a steamer of 200 ft. 
keel. The machinery, which will be of —* ansion 
type, will be supplied by the builders.—Mr. William 

obertson, Glasgow, has placed orders for a 1700-ton 
cargo-carrying steamer with Messrs. A. Rodgers, Port 
Glasgow, and one of 2000 tons with Messrs. Scott and Co., 
Bowling. They are both intended for the foreign trade, 
—Mr. John Scott, C.B., engineer and_ shipbuilder, 
Greenock, is about to build a first-class steel screw yacht 
of 400 tons gross, to replace the Greta, which he recently 
disposed of. 

Pipe Contract for the Edinburgh and District Water 
Trust.—Messrs. R. M‘Laren and Co., Glasgow, have 
taken a pipe contract, amounting to 5287/. 11s., from the 
Edinburgh and District Water Trust. The other tenders 
were 5242/., 5262/., 5349/7., and 5319/., as also one from a 
Philadelphian firm at 4790/., which was not accepted. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, a. 

The Cleveland Iron Trade.—The market is in a healthy 
and active condition, a good business has been done this 
week, and prices tend in favour of the sellers—circum- 
stances which could hardly be looked for in face of the 
prolongation of the engineers’ strike, which has caused 
the closing not only of nearly every engineering estab- 
lishment, but also a number of the shipyards, thus 
limiting some of the sources of demand for finished iron 
and steel,'and consequently for pig iron. Nevertheless, 
the home consumption and the export of Cleveland pig 
iron are the largest ever experienced this year, and the 

rices realised are the highest. The shipments are very 

eavy, and promise this month to be the best that have 
ever been recorded. The stock has been largely drawn 
upon of late, and now is undoubtedly very small, so 
small in fact that vessels have sometimes to be kept 
waiting until the iron is made. The production at pre- 
sent falls short of the requirements, and it has been for 
some time past, so that there has not arisen the expected 
necessity of blowing out furnaces on account of the strike. 
Any decrease in local requirements has been amply 
counterbalanced by the increase on export account. No. 3 
Cleveland g.m.b. pig iron has this week been bought 
readily at 42s, 3d. per ton for prompt f.o.b. delivery, and 
less would not be taken, while 42s. 6d. has been paid 
for the leading brands. Consumers are only buying for 
early delivery, and do not seem disposed yet to contract 
for next year’s supplies. No. 1 is at 43s. 9d.; No. 
foundry at 41s.; grey forge, 39s. 9d.; and mottled and 
white at 39s. 3d. All numbers of east coast hematite pig 
iron are firm at 49s. 6d.; the demand is better, and makers 
will be able to reduce their cost of production, as ore 1S 
cheaper and is tending downwards on account of the 
cheaper freights. Towards the close of last month 7s. 
had to be paid from Bilbao to Middlesbrough ; now 6s. 3d. 
will be taken, and rubio ore delivered here can be had at 
under 15s. for average qualities. Besides this, the com- 
petition of hematite warrants is almost nit. 


Finished Iron and Stcel.—An improving business 18 
being done, and mills are in eye d all cases well em- 
ployed. This is even the case with the plate mills, which 
should most feel the effects of the engineering difficulty, 
but manufacturers have been able to get orders from 
other quarters, and the closing of shipyards has not 
caused them any inconvenience of moment; in fact, In 
the face of it they have been able to advance their quota- 
tions, and have realised improved prices. The quotation 
for steel ship-plates is now 5/. 5s.; for iron ship-plates, 
5l. 2s. 6d.; for steel ship-angles, 5/. 2s. 6d.; and for = 
ship-angles, 5/.—less 24 per cent. f.o.t. The first-nam 
have advanced 5s. within the last three weeks. Common 
iron bars are at 5l. 5s., less 24 per cent. f.o.t. Heavy 
steel rails are at 4/. 10s. net at works. 


The Darlington Steel and Iron Works.—A meeting of 
the shareholders on Tuesday decided on the dismantle- 
ment of these old-established works, and it does not 4 
pear likely that they could ever again be successfu , 
carried on as a steel rail manufactory, their phica. 
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near the coast. The shareholders expect to realise 
97,0001. from the sale piecemeal of the works, and the 
Railmakers’ Association will pay them 2250/. for removing 
this possible source of competition. 

Engineering and Shipbuilding.—The strike in the engi- 
neering industry continues ; but it is said that the opera- 
tives in this district are favourable to a ballot being taken 
as to whether the struggle shall be allowed to go on. The 
last of the firms in this district whose works are not on 
the eight-hours system have this week posted notices. 
Messrs. Ropners’ shipyard at Stockton has this week 
been closed because of the strike. The Tees-side Bridge 
Engineering Company, Middlesbrough, have declared a 
dividend of 6 per cent. for the ordinary shareholders. 

Coal and Coke.-—The demand for coal is strong, ship- 
ments are good, and prospects favourable. Nearly all the 
collieries are in full work. Coke for blast-furnace pur- 
poses is firm at an average price of 13s, 3d. per ton deli- 
vered here. 








Tue NationaAL Rattway Musreum ASSOCIATION. — 
The first annual general meeting of the National Railway 
Museum Committee was held at 1,Great Winchester-street, 
London, E.C., on Wednesday, the 13th inst. The sub- 
ject which engaged the chief attention was the fact that 
the Congress of Railway Servants at Plymouth had just 
decided by a unanimous resolution to support the Com- 
mittee in its endeavours to induce the Government to 
form the much-required Railway Museum at South Ken- 
sington. Attention was also directed to the fact that a 
Railway Museum is now being formed at Dresden, and 
that its agents have already arrived in England to buy 
up materials to be placed therein. 





YorKSHIRE CANALS.-—-The Aire and Calder Navigation 
Trustees have definitely decided to commence early next 
year the cutting of a canal which is to connect Sheffield 
with Goole, by way of the Aire and Calder Canal, and 
the Sheffield and South Yorkshire Navigation. The 
Act of Parliament enabling the trustees to construct the 
canal was passed in 1897. The terms of the arrangement 
between the Sheffield and the South Yorkshire Naviga- 
tion Company and the Aire and Calder Trustees are that 
the work shall be undertaken by the latter company at 
the joint cost of both. The new canal will be 54 miles in 
length, and it will commence at Bramwith Lock, near 
Fishlake, and will join the Goole and Knottingley Canal 
of the Aire and Calder Navigation about 50 chains above 
Sykehouse Bridge. The Don and Went will be crossed 
by an iron aqueduct similar to that which spans the 
Calder at Stanley Bridge. By the new route the dis- 
tance from Sheffield to the sea will be considerably 
abridged ; and it is expected that there will be a consider- 
able accession to the trade of Goole, and in particular in 
the — of coal from South Yorkshire pits which abut 
upon the Don Navigation. 





Water Suppty or Leeps.—A special meeting of the 
Water Works Committee of the Leeds City Council was 
held on Thursday for the purpose of taking into con- 
sideration reports made by Mr. G. H. Hill, consulting 
engineer to the Council, and the city engineer (Mr. T 
Hewson) with regard to the advisability of storing Eccup 
Reservoir with water. Mr. Hill, in his report, stated 
that he visited Hecup with Mr. Hewson on July 8 for the 
_ of examining and testing a trial shaft which had 

en sunk to ascertain the nature of the ground through 
which any wing trench would have to be built to prevent 
leakage from the reservoir round the south end of the 
puddle wall. After consideration of all the circumstances 
connected with the sinking, and from an examination of 
the bottom portion of the shaft, Mr. Hill thought it de- 
sirable that the strata should be tested by filling up the 
shaft with water in heights of 5 ft., giving a rest at each 
stage in order that it might be seen whether the level of 
the surface of the water in the shaft became reduced in 
level_by escape. The testing having been completed, 
Mr. Hill again went to Eccup with Mr. Hewson on Sept- 
ember 6 to consider the results and particulars of the tests, 
and the bearing which such information appeared to have 
upon the question of leakage. During the sinking of the 
trial shaft and the testing, pumping was going on con- 
tinuously at the shaft in the embankment. As it seemed 
possible that some of the water in the trial shaft might be 
finding its way to the shaft in the embankment, Mr. Hill 
Suggested to Mr. Hewson that afurther test should bemade, 
and that the water put into the trial shaft for the purpose 
of testing should be coloured. This experiment had been 
carried out, and Mr. Hewson had informed him that not 
a trace of the coloured water was found in the pumping 
shaft, although water highly coloured with permanganate 
of potash was pumped into the trial shaft continuously for 
13 hours at the rate of 484,000 gallons in 24 hours. 
Neither was any found in the brook below the embank- 
— nor at the points at which water from the reservoir 

ormerly issued. The highest level of the water in the 
ry shaft was many feet below the level of the brook, a 
cs which accounted for there being no escape of water 
observable in the valley below the embankment. The 
— which allowed water to escape from the shaft would, 
ie feared, certainly allow water to escape from the reser- 
a as the distance from the end of the first puddle wall, 
w a water from the reservoir formerly escaped, was 
only 00 yards. After careful consideration of all the cir- 


cumstances, Mr. Hill was of opinion that it was desirable 


~ begin to impound water slowly in the reservoir, keep- 
8 a close watch as to the effect upon the water in the 
y= the ground below the embankment. 

one the drains to the shaft in the em- 
be filled up with cement grout. The 
to act upon Mr. Hill’s advice. 


tnal shaft, and 
Before this was 
ankment should 

committee decided 








NOTES FROM 'THE SOUTH-WEST. 


Cardiff.—The steam coal trade has been brisk ; the best 
descriptions have been making 10s. 9d. to 11s. per ton, 
while secondary qualities have brought 9s. 6d. to 10s. per 
ton. As regards household coal, No. 3 Rhondda large 
has been making 10s. 9d. per ton. Shipments of patent 
fuel have increased. Both foundry and lonaes coke have 
been in good demand; the former has made 17s. to 
17s. 6d. per ton, and the latter 15s. to 17s. per ton. Tron 
ore has ruled firm ; rubio has brought 18s. 9d. to 14s. per 
ton. The manufactured iron and steel trades have shown 
little change. 


_ Another Light Railway.—A contract for the construc- 
tion of a light railway between Westward Ho ! and Bide- 
ford has been signed, and: the line (the first of its kind in 
Devonshire) will be at once commenced. 


The Welsh Coal Trade.—Considerable activity is being 
shown at Tumble, where the Great Mountain Collieries 
Company has an output of nearly 500 tons per day. The 
company 1s now —— to sink another pit between 
its present one and Llanelly. 


Great Western Railway.—The Great Western Railway 
Company has at present a number of important works in 
hand. The Bristol and South Wales direct route, which 
will start below Wootton Bassett station and join the 
existing line at Patchway by the Severn Tunnel, is in 
progress; and the Acton and High Wycombe branch, 
which will _— upa hitherto neglected part of Middlesex, 
will shortly be commenced. A new station is being built 
at Reading. Bath new station has been completed, and 
contracts for a new station at Millbay, Plymouth, have 
been signed. The Truro and Newquay branch will pro- 
bably be begun next year; and long projected links be- 
tween Sturt and Westbury, and Langport, which will give 
an alternative route from Reading over the Hants and 
— line to Taunton and West of England, will be com- 
pleted. 


The Electric Light at Gloucester.—The Gloucester City 
Council, having decided on adopting the electric light and 
a refuse destructor, have also adopted the report of a 
committee which has visited the various cities and towns 
in the United Kingdom to inspect electric light installa- 
tions. The committee recommended that the site of the 
generating station should be as central as possible, with 
convenient access to railways and water, and that the 
low-tension continuous current system should be adopted. 


The ‘‘ Prometheus.”—Mr. J. Richardson, for the past 
three years instructing engineer at the Royal Naval 
Engineering College, Keyham, has been selected for ser- 
vice at Earle’s Shipbuilding Company’s works, Hull, in 
order to oversee the engineering of the third-class cruiser 
Prometheus. She has a length of 300 ft., and a breadth 
of 36ft. 6 in., and with a displacement of 2135 tons, she 
will have a draught of 13 ft. 6in. She will be provided 
with water-tube boilers capable of driving her engines at 
5000 indicated horse-power with natural draught, and 
7000 horse-power with forced draught; and she is to 
attain speeds of 184 and 20 knots per hour, respectively. 
Her armament will consist of 16 quick-firing guns of small 
calibre, machine guns of the Maxim type, and Whitehead 
torpedo tubes. She is estimated to cost, when ready for 
sea, 133,470/., of which about 12,0007. will be spent upon 
her after she leaves the contractors. When no: 9 to leave 
Hull, she will go to Sheerness to be completed. 


Sewage at Dorchester.—The Dorchester Town Council 
had before it on Tuesday a report of a deputation recently 
appointed to inspect sewage disposal at Exeter, witha 
view to a similar scheme being adopted at Dorchester. 
The deputation declined to express any positive opinion, 
but thought that it would be unwise to embark on a costly 
scheme without first awaiting the result of an exhaustive 
inquiry to take place at Exeter under the direction of the 
Local Government Board. 


Welsh Coal Contract.—Messrs. Milburn and Co., of 
Cardiff and Newcastle, have secured an Egyptian State 
Railway contract for the supply of about 100,000 tons of 
double-screened steam coal at 16s. 3d. per ton. 





NorrincHamM Tramways.—The Nottingham tramways 
became on Saturday the property of the Nottingham City 
Council, the undertaking hooter been taken over for 
60,0007. This sum was arrived at by taking the value of 
the shares in the tramway company at 107. each. At 
present the Nottingham tramways are worked by horse- 
power, and the general arrangements are simple and con- 
venient. It does not appear at present that any new 
system of traction is in contemplation ; probably, how- 
ever, Nottingham would desire to keep in touch with the 
rest of the country should the overhead electric-traction 
system continues to make progress. 


Tue Exectrric Licut at Lincotn.—Colonel Coke, C.E., 
has held an inquiry at Lincoln into an application made 
by the Town Council to the Local Government Board 
for authority to borrow 21,000/. for electric lighting pur- 
poses. Mr. Hebb cape, town clerk, traced the p 
of the electric light in Lincoln since 1882. Mr. Vesey 
Brown, he said, was appointed electrical engineer twelve 
months since ; and the necessary steps having been taken, 
the Board of Trade granted a provisional order in July 
this year. Contracts had since been entered into, subject 
to the consent of the Local Government Board for raising 
21,0002. required for carrying out the necessary works. 
It isproposed to redeem the 21,0007. in the course of 50 
years. The inspector, as usual, made no definite an- 
nouncement upon the subject; but there is every pro- 
bability that permission will be given for borrowing the 
21,000/., the 1 Government rd, as a general rule, 
falling in with Town Council views. 








MISCELLANEA. 


A coursE of 25 lectures on coal tar distillation will be 
delivered on Wednesda —— at 8.30 in the Gold- 
smiths’ Institute, New Cross, by Mr. W. Jackson Pope. 
The first lecture of the course will be given on the 27th 
inst. 

A company is being formed to work the Kent coalfield 
It has acquired 681 acres of minerals adjacent to Dover, 
the foreshore between Dover and the municipal boundary 
at Folkestone, the mineral lease of 13,000 acres pecan 
and the minerals in a seaward direction two miles from 
the foreshore at Dover. The boring at Dover has proved 
eight beds of coal, aggregating 19 ft. 8in. in thickness. 
Sir Myles Fenton and Mr. F. Brady are both on the 
directorate of the company. 


The London, Chatham, and Dover Railway Company 

ive notice that, in connection with the 9 a.m. service 
rom Victoria Station, a train de luxe, composed of 
dining, sleeping, and saloon cars, will, on and from 
November 15, be run through from Calais to Rome every 
Monday. ‘The service will be due to reach Rome at 
10.25 p.m. the following day, Tuesday. Passengers for 
Naples will be able to go on to their destination with- 
out any delay in Rome. Onthe return journey the train 
de luxe will, on and from November 20, leave Rome 
every Saturday at 8.30 a.m., and passengers will be due 
in London the following day at 7.30 p.m. There will be 
a connection for passengers from Naples. The examina- 
tion of baggage on the Continent will take place in the 
train. 


A recent number of Zeitschrift fiir Elektrochemie dis- 
cusses a process for the extraction of phosphorus and 
calcium carbide from basic slag. In this process tricalcium 
phosphate is mixed with an excess of powdered carbon 
and heated in an electric furnace, whereby calcium car- 
bide, phosphorus, and carbonic oxide are formed. The 
phosphorus passes over a condenser and is recovered, the 
yield being claimed to be 80 per cent. of the total present 
in the mixture. The writer describes a series of experi- 
ments made by himself with a view of converting the 
phosphates of these slags into phosphides, the latter to 
serve as a deoxidising material for overblown iron. The 
results, however, proved negative, the lime in the slag 
giving off its phosphorus and changing into calcium 
carbide. 


The manufacture of the rifle approved in 1891 for the 
equipment of the Italian infantry has now been completed 
in so far as regards the requirements of the regular army 
and the infantry units of the Mobile Militia. Sufficient 
ammunition for the ordinary service of each rifle is also 
in readiness for issue. The construction of these weapons, 
which was begun in 1892, proceeded at the average rate 
of about 140,000 rifles per annum. The output will now 
to a certain extent be reduced, but their manufacture will 
be continued with the object of keeping in hand a suffi- 
cient reserve, and for the purpose of eventually replacing 
the Vetterli rifle, issued between the years 1870 and 1887, 
with which the Territorial Militia is still armed. The 
economies effected by this relaxation in the production of 
small arms will now be devoted to re-arming the artillery, 
which branch of the Service is at present carrying out 
experiments with a view to the selection of a quick-firing 
gun for field operations. 


A dairy show has been on view at the Agricultural 
Hall, Islington, a the past few days and closes to- 
day. Whilst naturally most of the exhibits are of but 
little interest to an engineer save from a gastronomic 

int of view, it is yet interesting to note that even in so 
old established an industry as butter-making, modern 
science has been able to introduce great improvements. 
The centrifugal cream separator is of ancient date, but 
the new butter-making machines, of which two are on 
view at the Hall, are of more recent introduction. One 
of these is the Salamis “‘ radiator” machine, which was 
fully described in our sixtieth volume, pages 426 
and 671. It was exhibited on the present occasion 
by Messrs. Berner and Neilsen, of 61 and 62, Grace- 
church-street. Another automatic butter-making ma- 
chine based on similar principles was shown by the 
Wahlin’s Butter Patents Syndicate, Limited, of 11, 
Queen Victoria-street, E.C. This machine is of very 
simple construction, and can be used at will either as a 
simple cream separator or for butter-making. Amongst 
the other items of engineering interest we may note the 
new model 9 horse-power nominal gas engine just put in 
the market by Messrs. Crossley Brothers, Manchester, 
which gives 22 horse-power on the brake. The governor 
details of this engine are new. A conical governor, 
placed horizontally and driven direct by gearing from 
the same pinion that operates the cam shaft, is used 
to shift a small block between the gas valve and the finger 
used to open it. If the engine is running at its normal 
8 , this block lies in the direct path of the finger, and 
the valve is opened. If the speed rises the block is 
shifted aside, and the finger not being long enough to 
reach the valve the latter remains deat All the valves 
in this engine are mechanically operated. A new pneu- 
matic tyre, specially intended for carriage use, was shown 
by the Beebe Pneumatic Tyre Syndicate, of 4, Queen 

ictoria-street, E.C. The substance of the tyre is made 
up of alternate layers of rubber, canvas, and cramped 
steel pianoforte wire, the latter enabling it to withstand 
without real injury a blow from an axe. 





Coat in GermMany.—The deliveries made by railway 
from the three principal German coal mining districts in 
the first eight months of this year were 39,911,470 tons, 
as compared with 37,558,330 tons in the corresponding 

riod of 1896. In these totals the deliveries from the 

uhr district figured for 26,680,230 tons respectively. 
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CRANES FOR HANDLING ORE AT THE DUQUESNE BLAST-FURNACES. 
CONSTRUCTED BY THE BROWN HOISTING AND CONVEYING MACHINE COMPANY, CLEVELAND, OHIO, 
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“— a Two-Page Engraving of the TWIN-SCREW SHAL- 
LOW- DRAUGHT GONBOAT “MELIK,” FOR THE 
EGY PTIAN GOVERNMENT. 








NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
tothe Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 











NOTICES OF MEETINGS. 


Tue INSTITUTION OF C1viL ENGINEERS.—Tuesday, November 2, at 
8p.m. Opening meeting of the seventy-ninth session. Address 
by Sir John Wolfe Barry, K.C.B., President, and presentation of 
medals and premiums awarded by the Council. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Saturday, October 30, 
at 3 p.m., visit to the Queen’s-road Station of the Central London 
Railway Works. ’ 

PuysicaL Society oF LoNDON.—Friday, October 29, at the Rooms 
of the Chemical Society, Burlington House, at 5p.m. 1. Pro- 
fessor Stroud will exhibit and describe the Barr and Stroud naval 
range-finder. 
by Professor Stroud. 3. Mr. Ackermann will exhibit a Surface- 
tension experiment. 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF ENGINEERS 
AND MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL EN- 
GINEERS.—A joint meeting will be held on Tuesday, October 26, 
at 2.30 p.m., in the rooms of the Literary and Philosophical 
Society, Leopold-street, Sheffield. The following paper will be 
read, or taken as read: ‘‘ Internal Corrosion of Wire Ropes,” by 
Mr. T. G. Lees. The following reports and papers will be open 
for discussion : ‘‘ Report of the Joint Committee on the Testing 
of Mining Explosives.” ‘‘Memorandum on the Proposed Station 
for Testing Explosives at Woolwich.” ‘‘ Recent Progress in the 
Recovery of Bye-Products from Coke Ovens,” by Mr. G. B. 
Walker and Mr. L. T. O’Shea. ‘‘The Eastern Extension of the 
Midland Coalfield and the Exploration at Southcar,” by Mr. Geo. 
Dunston: ‘‘Use of Steel Girders and Props in Coal Mines,” by 
Mr. E. F. Melly. 
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THE ENGINEERING DISPUTE. 
ANOTHER week has passed, and the Engineering 
Dispute remains much as it was. Several more 
firms have joined the Federation, and, on the other 
hand, the Amalgamated Society has received large 
contributions, not only from this country, but also 
from abroad. It is still difficult to get precise in- 
formation as to the numbers involved, but the 
Labour Department of the Board of Trade estimates 
that on October 9, 579 firms were directly concerned 
in the dispute, and that the total number of men 
on strike, or locked out, was 45,000. Of course, 
this does not include those discharged because 
work cannot be found for them, owing to the dis- 
location of trade. As to the cost to the Amal- 
gamated Society, the last issue of their journal 
puts the expenditure from the contingent fund 
in September at 127,900/. Against this there were 
large sums received by levies and subscriptions 
from men in work, and from sympathisers. The 
net result is that both sides are incurring very 
great expenses. The victory, as Louis XIV. said 
on a memorable occasion, will remain with the side 
which can raise the last gold piece. 

The Amalgamated Society entered the struggle 
with a fighting capital of less than four pounds 
sterling per man, which will, probably be raised by 
levies and subscriptions to six pounds. What the 
masters are willing to spend no one knows, but cer- 
tainly it isa much larger sum than the aggregate 
funds of the Union, and as yet they have not shown 
any sign of strain whatever. We have not heard of 
a single member of the Federation wavering, while, 
on the other hand, the leaders of the men have 
displayed a feverish anxiety for arbitration. They 
play the game with the cards on the table; the 
state of their finances at the commencement of 
the struggle was well known ; indeed, it was dis- 
played with all the aggressiveness that an Irishman 
shows when dragging the tails of his coat through a 
fair. Their subscription list is regularly communi- 
cated to the papers, including the sums which come 
from Germany although one would have imagined 
that these latter would have been omitted, as they 
bear a very sinister aspect. It is not a very difficult 
calculation to fix a date for the maximum period 
for which the struggle can be maintained by the 
Union. On no reasonable hypothesis can it be 
assumed that the resources of the masters will be 
exhausted in the same time. 

When the fight is over men will ask themselves 
how it is that the employers, who have been beaten 
so often and so easily before, have accomplished so 
signal a victory. Hitherto it has been: the party 
with the most education, the. greatest culture, and 
the widest resources, which has usually fared the 
worst in industrial warfare. The conditions of 
the medieval world, in which victory generally lay 
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with the unlearned tribes and nations, have been 
repeated. Capital has fared at the hands of Labour 
as Rome and Byzantium did when attacked by 
the Goths and the Turks. The reason of the 
defeats of early civilisations was explained last 
Saturday by Mr. Jno. W. Hall, in his presidential 
address to the South Staffordshire Institute of Iron 
and Steel Works Managers, to be that they did 
not direct their energy to the production of new 
weapons. They expended their strength on art 
and commerce, and went into the field, ener- 
vated by city life and luxury, armed with 
no better weapons than their opponents. We 
have learned better since then. Solan Atkins 
with a Lee-Metford can face half-a-dozen Afridis 
armed with muzzle-loaders, although on equal terms 
any one of them could make mincemeat of him. 
In industrial matters we have hitherto followed 
the paths of an earlier age. Manufacturers have 
given no heed to.their weapons. When a struggle 
was forced on them, either by Labour or by the 
stringency of the times, they generally went into it 
utterly unprepared, and defeat taught them no use- 
ful lesson. Conflicts have been waged year after 
year, and yet the capitalist has never advanced one 
step either in armament or generalship. 

When we turn to the other side, we find a 
totally different condition of affairs. Labour leaders 
are called demagogues, socialists, ignorant agitators, 
and the like ; but, nevertheless, they have displayed 
a far keener generalship than their opponents. They 
long ago grasped the idea that the issue of battles 
depends mainly on the arms by which they are 
fought, and they never faltered in their design of 
perfecting their weapons. Their chief reliance has 
been on organisation, and they have striven to render 
it both wide and deep by all possible means, both 
fair and foul. The picketting we hear so much 
about is buta grosser form of the moral compulsion 
which has for years been brought to bear in all shops 
in which the Unionists were strong enough. At no 
time have the Amalgamated Engineers been a 
majority in the trade, but by reason of their com- 
pact front they have been able ‘to act as if they 
were, and, in many places, to make the non- 
unionists feel as if they were the minority, and a 
mean minority, too. The combination of provident 
benefits and strike pay in one fund, without any 
line of demarcation, was an arrangement cleverly 
devised to cement the organisation firmly together, 
and as a fighting device was comparable to the 
burning of his boats by a commander. It obliged 
the older members to stick to the Union when their 
lust for fighting had left them, and discretion had 
taken the place of valour. 

But it is not only upon internal organisation 
that the Labour leaders have expended thought and 
energy. They have made for their cause most potent 
weapons by moulding public opinion. Political 
bodies have been captured by them, and the claims 
of trade unionism have been pushed, until it has 
almost seemed as if they were those of Labour itself. 
Trade Union Congresses and Trades Councils re- 
ceive recognition at the hands of important news- 
papers, and during the last Government a large 
number of Trade Union officials were affiliated 
to the Board of Trade, until there seemed 
to be almost an organic connection between the 
societies they represented and an important depart- 
ment of the Civil Service. In these, and in many 
other ways, the Labour leaders were constantly 
engaged in the improvement of their old weapons, 
and in the preduction of new ones. They were 
professional soldiers, and like prudent men they 
spent the time of peace in preparation for war. 
At first, their enterprise looked little better than 
a forlorn hope; they were like unarmed men 
trying: to ‘‘rush” a citadel. But gradually their 
methods and. weapons have improved until they 
have become irresistible. Our ‘‘ Industrial Notes” 
for the last year or two have been a constant 
chronicle of the successes attained by the Amal- 
gamated Society, sometimes by strikes, but more 
often by what is ironically called conciliation, in 
which one side surrenders upon the best terms it 
can get. 

While Labour was busy in perfecting its old 
weapons and in devising new ones, Capital fol- 
lowed the old antiquated plan of making every 
contest depend upon individual endurance. When 
each master had only to meet his own men, 
or even when each town stood on an indepen- 
dent basis, this method gave a fair chance of 
success. But immediately Labour became organised 
throughout the country, it was merely courting 











502 


ENGINEERING. 


[Oct. 22, 1897. 








disaster for each employer to fight alone. Yet only 
the slightest efforts were made to meet the altered 
circumstances. A most able body of men, to whose 
inventions and exertions a great deal of our modern 
civilisation is due, seemed as powerless to protect 
themselves industrially, as were the Romans against 
the successive hordes which swept down upon them 
for the forests of Germany. They gave no thought 
to their weapons ; immediately a peace was patched 
up they settled down as if the Millenium had 
already arrived, and strife was a thing of the past. 
Probably they would have continued in this atti- 
tude for ever if their opponents had not pushed 
their demands so far that defeat meant annihliation. 
Under able leadership they then adopted the tactics 
of the opposite party, and, almost as by magic, the 
conditions of the struggle were immediately changed. 
As soon as the masters showed that they were 
determined to stand and fall together, the issue of 
the conflict ceased to be doubtful. Fighting with 
good arms in their hands, they were more than a 
match for the forces arrayed against them. 

The issue of the present dispute is now a fore- 
gone conclusion, but those who imagine that 
Unionism will be ‘‘smashed,” indulge in a delu- 
sion. It will certainly be crippled, but there is 
no likelihood of its being extinguished. After a 
long and prosperous career it will not accept one 
fall, even a severe one, as final, and will prepare 
for a further trial of strength at a distant date. Its 
leaders will look round for new means of attack, and 
they will show less than their accustomed ability if 
they do not findthem. If the present advantage is to 
be maintained, like ingenuity and thoughtfulness 
will have to be exercised by the employers. If 
they imagine that Federation is a trump card which 
will always win the game, they will find themselves 
mistaken, for they can only succeed by keeping 
themselves as well armed as the Unions. They 
ought to be better armed; for on their side they 
have a vast experience of affairs and material re- 
sources of enormous extent, and out of these it ought 
to be possible to devise and execute measures be- 
yond the reach of Unionism. But it can only be 
done by liberal expenditure. The working man 
cheerfully pays 5 per cent. of his income into the 
Union funds, and submits to all the privations of a 
strike at the summons of his leaders in order that the 
causeof Labour, as heunderstands it, may goforward. 
Similarly, those who desire to keep the engineering 
trade of this country in a position to meet the com- 
petition of Germany and America will have to be pre- 
pared to make sacrifices, if the fruits of the present 
struggle are to be taken full advantage of. The 
existing Federation has done wonderful work, but 
in its present form it may not meet all future re- 
quirements. Its success in gathering adherents has 
been marvellous, but there are still many outside 
it who ought to be inside. With all its influence 
it has not succeeded in locking out one-third of the 
Amalgamated Engineers; more than half. still 
remain at work to pay levies to keep their com- 
rades. 

Peace is the time to win victories, or, better still, 
to render war impossible. When the present dis- 
pute is over, the leaders of the Federation will find 
ample scope for their exertions in showing the 
non-union men who have assisted them the fallacy 
of the idea that there is a necessary antagonism 
between Capital and Labour. That doctrine has 
been preached for years, and it has not been difficult 
to adduce a good deal of proof in support of it. 
The reason why there is so little friction in the 
engineering shops of America is that the masters 
have managed to convince the men that they are 
not seeking to take advantage of them. They require 
them to work hard and for long hours, but they pay 
liberally, and, indeed, they encourage them to earn 
as much as possible. If there were no bad masters 
there would be little need cf Unions, and the best 
means to combat the designs of the Labour agitator 
will be the dissemination of the knowledge that just 
as the best workmen are to be found in the Union, 
so the best masters are to be found within the 
Federation. The present dispute has brought 
out the fact that there is a large body of free 
labour in the country, and that the working man is 
not as completely led by the Union secretary as 
people believed. Probably the engineering work- 
men who refuse to submit themselves blindfold to 
the walking delegate, form a majority of the whole, 
but they seek quiet shops where they are free from 
molestation, and so make little show in the world. 
Hitherto the masters have too often treated them 
as a feeble folk who needed no recognition, 








and not unfrequently they have been badly treated 
at the termination of a strike, when it has only 
been by their aid that a crushing defeat has been 
avoided. It should not be difficult to form out 
of the great number of non-union men a force 
which will always be available when sound eco- 
nomic practices are threatened by the socialistic 
forces which have of late captured the Unions, and 
turned their energies into channels of which their 
originators never dreamed. 

It seems somewhat premature to discuss the 
future while the dispute is still unsettled, and the 
victory has not yet been won in form, although it 
is in substance. But there is always the danger 
that in the hour of triumph the lessons of this con- 
flict will be forgotten, and that members of the 
Federation will assume that they can cast away 
their armour and take no further precautions. It 
is to prevent this that we are writing, while our 
words will be read with attention. The forces of 
Unionism all over the world are watching the 
struggle, and when it is over they will instantly 
enter into council to regain their lost ground. They 
are not antagonists who can be despised, and if 
the freedom of trade which this fight has been 
waged to gain is to be maintained in the future, 
there must be equal watchfulness on the part of 
Capital. Just as we find Martini-Henry rifles now 
among the hill tribes of India, in place of the old 
muzzle-loaders of the last campaign, so will the 
Federation find itself met by new weapons in its 
vast conflict, and if it has not made equal progress 
in the meantime the result may not be what the 
friends of the commercial fortunes of this country 
would desire. 





RHODESIA AND ITS RAILWAYS. 

A YEAR ago Buluwayo was 587 miles distant by 
road from Mafeking, the most northern terminus 
then on the Cape railways: early in November 
the locomotive will enter that place which three 
years ago was but a kraal of the Matabele. The 
distance by which goods have to travel by ox 
wagon has thus in 18 months been reduced by 580 
miles, representing an achievement in railway 
construction which is worthy of being classed with 
the best. The rate of laying was generally about 
a mile per day: in some cases from 14 to 2 miles. 
The work was done from one end, from one base, 
in what is now known as the telescopic method 
of construction; moreover, it was difficult to 
haul sleepers or materials in advance owing to the 
rinderpest, which carried off all beasts of burden, 
while the exceptional drought was also a retarding 
element, so that from all points of view the 
rapidity of construction is especially satisfactory. 
On the Canadian Pacific, where records of this 
kind have been made, the constructors found 
their sleepers ready to hand in the great forests 
through which the new railway was to pass, but on 
the Buluwayo line all the sleepers had to be con- 
veyed from Cape Town and passed on to the works 
in advance by ox wagons or other road transport. 

The line has been taken in as straight a direction 
as possible. Thus, in the first 60 miles from 
Mafeking, there is a saving of 20 miles when com- 
pared with the wagon road used for many years, 
and on which great difficulties have been experienced 
owing to the scarcity of water. On the route adopted 
for the railway, there is, in addition to the saving in 
distance, the advantage of running water at several 
points. Three years ago, when the line was first 
laid down on the map, the route which it was con- 
sidered desirable to follow measured from Mafeking 
to Buluwayo 560 miles; the total length when 
finally surveyed was, as we have already stated, 
587 miles, a remarkable approximation of the real to 
the ideal. This, too, is about 100 miles less than 
the line which was set out vid Fort Elebi, when the 
Imperial authorities had interviews with the chiefs 
of the various tribes, notably Khama, and the 
saving in cost is about half a million sterling. The 
change made was principally brought about by the 
diplomacy of Mr. Rhodes and the knowledge and 
survey of the country made by Sir Charles Metcalfe, 
Bart., who, with Sir Douglas Fox, has charge of the 
engineering of the railway. It was urged by the 
latter that the line, if it crossed the eastern part of 
Khama’s Land, would be much shorter, and would 
pass along the high plateau, crossing the rivers 
nearer to their source. Khama was not favourably 
disposed to the introduction of railways, as he re- 
garded them as likely to disturb the patriarchal 
peace of his government. However, Mr. Rhodes 


ultimately secured consent, but only on the condi- 
tion that the line was kept as far distant from Palapye 
as possible. This was 10 miles ; but no sooner had 
the work been laid out than Khama pleaded that it 
might be brought through the heart of his town. 
This, however, was then impossible. The line 
adopted was originally regarded as almost impracti- 
cable, as a group of mountain ranges appeared to 
offer no available route. A careful preliminary sur- 
vey had been made by Sir Charles Metcalfe and two 
assistants, who sometimes covered 80 to 90 miles per 
day, and some suggestion of their sumptuous fare 
is found in the fact that at one point their only 
luxury was a spoonful of jelly amongst the three. 
But that is another story. One advantage of such 
a preliminary survey was the ready recognition it 
demanded of what is known in hunting parlance as 
an ‘‘ eye for country.” English engineers are more 
used to a familiar country where great range of 
vision is not essential. In the colonies and foreign 
countries it is most important to grasp quickly all 
the possibilities of the land. By utilising the eye 
in this way enormous savings can be made, and it 
was thus that the new route was found practicable. 
The natives in making their original trekking route 
failed to find at first the pass adopted by the rail- 
way. The line passes through a gorge, for which 
purpose it debouches from the straight path. 

The survey party consisted generally of five 
persons ; one with the theodolite, another traversing, 
a third levelling, a fourth checking levels, and one 
with the chain, while a draughtsman followed to 
plot down everything determined in each day’s 
work. As food was difficult to find on the route, 
and not easily transported owing to the rinderpest, 
herds of goats and sheep accompanied the party and 
were killed as they were wanted. This is a plan 
adopted in other countries, and we have heard in 
one case of the last fowl having to be shot at long 
range, as it became conscious of its fate by seeing 
that of its fellows. 

The scarcity of water involved difficulties in 
survey and construction. With an annual rainfall 
of 20 in. to 30 in. over such a huge country as 
Bechuana and the Protectorate, water was very 
scarce except after the rains. The usual solution is 
to sink wells; but this has not been done to any 
great extent by the farming class at any rate, 
because over a large part of the country there isa 
stratum of very hard blue rock, the depth of which 
is always uncertain: it may be a few feet, it may 
be 100 ft. When the Chartered Company began to 
open up Rhodesia, they asked permission from the 
Imperial Government to sink wells along the wagon 
route. At Pitsani, where water was much needed, 
they sank a well, and had to go through 120 ft., 
most of this blue rock; but directly this hard 
stratum was pierced water rose in the well to within 
40 ft. of the top of the surface, and there has been 
a depth of 80 ft. of water in that well ever since. 
The cost generally of sinking a well is from 1/. per 
foot down toa depth of 50 ft., and 2/. per foot beyond 
that level. The. method is by native hand-labour, 
supervised by white men ; dynamite is used. The 
supervision costs ll. per day. 

The line, for the most part, follows the contour ; 
little heavy earthworks have been encountered. 
The material was easily worked. The permanent 
way is of the standard section for South Africa. 
The gauge is 3 ft. 6in.; the rails are of 60 Ib. 
weight, of the ordinary T type, with steel sleepers. 
These latter were necessary owing to the fact that 
wooden sleepers are quickly destroyed by the 
white ant, which is prevalent throughout the 
Cape, while on the Beira line there is also the 
bore insect. Besides being indestructible, the steel 
sleepers are only two-thirds of the weight of the 
wooden sleepers, and where they have to be 
transported over 1000 miles this is an important 
question. The steepest gradient on the line when 
finally completed will be (except for short distances) 
1 in 80, and the sharpest curve is of 8 chains radius. 
Generally it may be said that the permanent way 
has been built to suit the heaviest engines that can 
be used. These, with tender, are of 70 to 80 tons 
weight, and they will run at 15 to 20 miles an hour. 
This latter will ultimately be the speed of all trains, 
bringing Buluwayo within three days of Cape Town. 
The cost of the line is about 30001. per mile, of which 
18001. is for work on the permanent way. Messrs. 
Pauling and Co. are the contractors. 

A number of big rivers have had to be crossed, 
but little need be said by way of description. Asa 
rule, Cape standard types of girders have been 





used, and 100 ft. span is the largest. Others 
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are of 75 ft. span. Most of the rivers were 
what are known as sand rivers, that is to say, 
there was no water visible, but by digging down 
in some cases 1 ft., in others as much as 6 ft., 
flowing water was found. Owing to the Matabele 
war and the rinderpest, and the consequent possi- 
bilities of famine, it was considered desirable to 
hurry forward the construction of the line to 
Buluwayo, and it was found possible to practically 
float the permanent way on the sand overlying the 
water of the rivers. This temporary method will be 
superseded by permanent bridges. Steel or cast- 
iron cylinders will be sunk to support masonry piers, 
to form intermediate supports for the girders. An 
excellent red sandstone is found near Buluwayo, as 
well as white sandstone, which also is very fine and 
soft to work, but weathers very hard and can be got 
in any size. It is probable, therefore, that when the 
line is finished to Buluwayo with the temporary river 
crossings this stone will be utilised as much as 
possible ; but there is no dearth of stone at any 
point. Abutments and piers are all built with 
cement, although lime is to be got. Supervision is 
difficult, and cement is cheaper. Masons’ and car- 
penters’ wages vary from 15s. upwards per day. 

As to the girders, these are forwarded from this 
country, and only require to be riveted up on the 
spot. This is done by white men. The transport 
is by railway almost to the locality where the 
girder has to be riveted in position. There is no 
special feature about the erection. Erection and 
riveting is done by contract. Small culverts are 
made of pine, imported. 

And here it may not be uninteresting to say a 
word or two about the general question of the cost 
of native labour. Generally from 2000 to 3000 
natives were at work on the line, drawn from all 
parts of South Africa, and although not germane to 
the subject, it may be said that the Bechuanaland 
native wears clothing. They take more readily 
than the others to European habits, preferring the 
costume of the coster with big brown stripes and 
buttons : other colours are adopted in combinations. 
The Mashonas wear very little, and the Matabele 
delights in a morning coat, without trousers, boots, 
or even a hat. As to their working capabilities, the 
Bechuanaland native is not so accustomed as the 
Basutos to railway work ; with his neat hands, he 
would do better for tailoring. Moreover, he asks 
ahigh wage, 3s. 6d. per day, while the ordinary 
price for the best labour is from 2s. to 3s. with all 
food, and yet one hears remarks about forced 
labour! The amount of soil which men will shift 
varies : some Basutos and Zulus are said to excavate 
7 cubic yards per day from sunrise to sunset, 
about 10 hours, but the majority of them only shift 
2 to 3 cubic yards, that is in ordinary material. 

As to working and stations, an important point is 
not to overman the line. The stations should be 
few : the number can always be increased as traftic 
requirements demand. On the Vryburg and Mafe- 
king section, opened some time ago, there are 
sidings every 12 or 14 miles, with one intermedi- 
ate station and one at each end of the line, which is 
96 miles long. This system has been found to work 
well, and is being adopted on the extension. The 
sidings are really passing places. At the stations 
there are refreshment-rooms, which are leased. 
There is no stationmaster or staff, the tickets being 
issued and collected by the guard, who does all the 
station duty. On the new line north of Mafeking 
to Mochudi, at 123 miles, there are more stations, 
owing to the proximity of the line to the Transvaal, 
and to the mining districts, for instance, Mali- 
mani and Zeeriisb, and Kaftir stadts or villages. 
Beyond Machudi there are few stations. They are 
determined largely by what is regarded as the 
economical day’s haul of a locomotive.* This day’s 
run in the Cape is assumed at 120 miles, and this 
suggests the insertion here of the fact that engineers 
get 8s. to 8s. 6d. per day, stokers 5s. to 7s., and 
train guards 8s. On constructional work slightly 
better wages are given to the men on the locomotives, 
and they get a bonus if they have no cases of 
derailment. in a month. Such accidents with 
ballast trains, for instance, greatly retard work, 
especially on lines built on the telescopic system, so 
that the bonus system is most advantageous. But 
to return to stations. The first north of Mochudi is 
at Palapye, the Kaffirs’ stadt in Khama’s Land, with 
a population of 40,000 people, employed in the 
cultivation of grain, in conducting transports, hunt- 








. * The locomotives for the line were illustrated in our 
issue of July 23 last (page 106 ante). 





ing, and in making karosses skins ; and, of course, 
in pastoral pursuits, which latter, however, have 
suffered greatly owing to the rinderpest. The next 
station is at Tati, close to the Monarch and other 
mines, and the third at Buluwayo, which has a 
population of about 3000, but around it are many 
mining settlements. 

As to the possible advantages of the line to 
Buluwayo it would be easy to multiply instances, 
but one must suffice. The cost of transmitting 
goods by the wagon over the 587 miles from Mafe- 
king to Buluwayo was over 100I/. per ton; by rail 
this will be reduced to about 5/.; and here one 
might write an essay on the evolution of civilisa- 
tion as the result of this cheapened transport. At 
the former cost, development was a difficult under- 
taking. If we take even food for boys working in 
the mines, the cost of grain per bag of 200 lb. 
was 4l., but in Bechuanaland, where it is grown 
more extensively, it is sold at 5s. The railway, 
therefore, will greatly reduce the price of food, 
which is the greatest item in the cost of labour. 

As for passenger traflic, the cost by wagon is 401. 
to 501., and the degree of discomfort proportionately 
great. The average railway fare throughout the 
Cape is 3d. per mile for the first class, and 2d. for 
the second class—natives usually monopolise the 
third class—so that with the greatest comfort 
passengers would travel at about a third of the cost 
and in a seventh of the time. As to comfort, a 
train de luxe is to be introduced. The first car in 
the train has a family suite, with sleeping and 
observation compartments. The next carriage in 
the train isa sleeper, with bath-rooms, barber’s shop, 
and a room for a type-writer, a most serviceable 
official on a train travelling for three days and 
having business men as passengers. There are 
other sleeping, smoking, dining, drawing and 
observation cars. As to the bogie, it is of the 
standard type adopted on the Cape railways. 

This Buluwayo line will serve Matabeleland, the 
country to the north-east. Rhodesia, Mashonaland, 
will have the railway with terminus at Fort Salis- 
bury, and having as port Beira on the east coast of 
Africa. Many consider this the best port of South 
Africa : there is 17 ft. rise of tide. This is the 
highest on the whole coast of Africa: the ordinary 
rise at Cape Town is 4 ft. ; at Durban about 6 ft. ; 
at Delagoa Bay 12 ft. ; at Sa Fira—the ancient port 
where the Dutch and Portuguese were reputed to 
have called on their way to the rich spice islands of 
the East—there is 17 ft. ; and at Zambesi it tends 
to lessen, being about 14 ft. To the island of 
Madagascar is due the increased height at Sa Fira 
and Beira. We in England are inclined to forget 
that currents and islands affect the question : in the 
Mediterranean there is little rise or fall of tide. 

From Beira to the frontier of Mashonaland a 
narrow-gauge line, for which Sir G. Bruce and Sir 
Charles Metcalfe are the engineers and Messrs. 
Pauling the contractors, is being completed through 
a difficult country, part of it dense jungle, where 
trouble has been encountered in construction owing 
to the malarial fever and the tropical heat. At 
Umtali, the frontier town, a new line, which is 
being carried out by Messrs. Pauling and Co. for 
the Mashonaland Railway Company, under the 
supervision of Sir Douglas Fox and Sir Charles 
Metcalfe, will commence, and extend to Fort Salis- 
bury. This latter will be on the 3 ft. 6 in. gauge. 
Umtali was decided upon as the point of temporary 
change of gauge, because it is known to be healthy, 
being on a plateau beyond the watershed and 4000ft. 
above sea level. Much has been said against chang- 
ing bulk ; and where distances are short and com- 
petition great the objections are unanswerable ; but 
where 100 miles have to be traversed on one gauge 
and then there comes a change, the cost of such 
breaking of bulk, only representing 6d. per ton, 
means simply, with the freight paying 4d. to 6d. 
per ton-mile, an increase equivalent to one or two 
miles longer haulage. When the Beira line was 
started there were great financial difficulties : 
money was hard to obtain, and a railway was the 
more necessary as, owing to the Tsetse fly which 
infects the district, oxen could not live to provide 
transport. A certain amount of money was got, 
and it was necessary to make it go as far as 
possible. 

The River Pungwe was utilised, in the first in- 
stance, for 55 miles westwards from Beira. At that 
point a township was instituted and called Fontes- 
villa, whence the railway starts in the direction of 
Chimoio, and 75 miles has been built. But later, 
the line was constructed between Fontesvilla and 





Beira, where it terminates on a pier. This is being 
so constructed that the large liners will be able to 
moor alongside. Special provisions have been 
made for anchors and fenders, because the strength 
of the flow is sometimes as great as 7 knots. The 
river is five miles wide, and the depth of water 
is 30 ft., so that any vessel can be taken alongside. 
The pier is built of pitch-pine piles, and at high 
water the height above water-level will be such 
that the largest ships will be able to discharge 
directly on to the pier. 

The railway is now being constructed westwards 
from Chimoio, and should be completed to the 
frontier town of Umtali by the autumn. Fonets- 
villa is very unhealthy, and a steel bridge is being 
erected across the Pungwe River, so that the railway 
employés may live on the healthier side of the 
river. Again, Umtali has been removed 10 miles 
in the southerly direction to obviate a rise for the 
railway of 800 ft. from the old township, with a 
descent on the other side of 1000 ft. This removal 
of a town is unusual even in Rhodesia: it is the 
third time Umtali has been shifted within a very 
short time. First it was Old Umtali, then New 
Umtali, and now it is simply Umtali. The new 
town is built of brickwork. Of course there is a 
great prospective gain in missing the heavy gradient. 

The distance from Beira to Umtali—that is of 
the 2 ft. gauge line—is 222 miles, and thence to 
Fort Salisbury it is approximately 160 miles : the 
final survey has not yet been made. The chief 
difficulties in this latter section are the mountain 
ranges to be crossed, but it is hoped that the 
gradients will not exceed 1 in 50, and the curves 
7 chains radius. Several rivers are to be crossed ; 
but these, unlike those in Bechuanaland, are all 
ordinary running streams. The construction, how- 
ever, will be pretty much the same. The per- 
manent way will also be the same, and although the 
survey has not yet been commenced, the first ship- 
ments for the permanent-way have, we believe, 
already been made. 

On the Beira-Umtali 2-ft. gauge line the station 
houses are of bamboo, with thatched roofs. Labour 
has been chiefly supplied by Shangaans and boys 
from Inhambane. These were found very suitable 
for railway work as well as mining. The boys get 
1s. per day and their food, generally of rice. They 
belong to the carrying-on-head race, and their 
equipment is a straw mat and a wooden pillow, 
with which they must be supplied. Blankets are 
not necessary as with the Matabele and Bechuanas, 
for in Beira the temperature in the shade is 120 
deg. 





THE FOREIGN TRADE OF CHINA 
IN 1896. 

THE annual report on the foreign trade of China, 
which is prepared by the Secretary of Her Majesty’s 
Legation at Pekin, is useful for giving an idea of 
the total amount of the trade and of the conditions 
which are common to the different parts of the 
country to which the various consular reports refer. 
Although we occasionally give the chief points in 
these reports, our space will not allow us to enter 
into details, or even to mention those for all the 
open ports, and therefore it is all the more desir- 
able that special attention should be paid to that 
which is issued from the Legation at Pekin, which 
gives a bird’s-eye view of the whole of the trade 
and of the conditions on which it depends. 

The report for 1896, which has lately been issued 
by the Foreign Oftice, shows that for the year under 
review the value of the foreign trade of China rose 
from nearly 315,000,000 Haikwan taels in 1895 to 
333,000,000 Haikwan taels, which is the largest 
total, expressed in silver value, that has yet been 
recorded in the returns of the Imperial Maritime 
Customs. The fall which in recent years has taken 
place in the rate of exchange makes it difficult to 
make a direct comparison of the relative amounts of 
the foreign trade. For instance, in 1885 the gold 
value of the Haikwan tael was 5s. 3$d., and the 
value of the foreign trade in currency was 
153,205,729 Haikwan taels, or 40,500,0001. ster- 
ling ; while in 1896, with a gold value of the 
Haikwan tael of only 3s. 4d., although the foreign 
trade was estimated at 333,671,415 Haikwan taels, 
that is more than double what it was in 1885, the 
sterling value was only 55,600,000/., which is not 
nearly one-half more than it was at the above- 
mentioned date. The report, therefore, quite 
correctly says that in making comparisons ex- 
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fall in exchange renders the silver figures a very 
deceptive standard for measuring the variations in 
the volume of trade, and that the value of the 
commodities imported into China from foreign 
countries and exported to them is more fairly 
expressed in terms of the metal which is the more 
general standard of value in those countries. For 
instance, the value of the raw silk which the Lyons 
merchant imports from Canton, or of the piece 
goods which the Manchester manufacturer sends 
to Shanghai, is not affected by the fluctuations in 
the currency unit used at the Chinese ports to 
designate that value. It is quite evident from the 
figures which we have quoted that the use of silver 
figures in estimating the volume of the foreign 
trade of China has led to an exaggerated idea of 
the expansion during the last 10 years, and if we 
go over the statistics we see that the value of 
the trade during the year 1896, as expressed in 
terms of gold, was nearly equalled in 1890, and 
was exceeded by over 2,000,000/. in 1891, the 
latter year being admittedly one of exceptional 
commercial prosperity. The marked increase of 
trade in the last two years is all the more satisfac- 
tory, and affords evidence of recovery from the dis- 
organising and stagnating effects of the war with 
Japan, to which may be attributed the great de- 
crease in trade which occurred in 1894, the differ- 
ence in the value of the trade between that and 
the preceding year amounting to over 6,000,000I. 
sterling. 

The increase of over 18,000,000 Haikwan taels 
in the value of the trade of 1896, as compared 
with that of the preceding year, is entirely due to 
the exceptional gain under imports, the figures for 
the year showing an increase of over 30,000,000 
taels, compared with those of 1895. This increase 
in imports, was, however, accompanied by a decrease 
in exports amounting to 12,000,000 taels, which is 
partly accounted for by the loss of the trade of the 
the Island of Formosa, ceded to Japan, as the re- 
turns for 1895 included six months of that traffic. 

Of the total foreign trade of China, the amount 
taken by the British Empire was 32,271,000/., and 
that by all the other foreign countries 17,846,000I. 
Of the former Great Britain took 2,209,000/.; Hong 
Kong, 24,235,0001.; India, 4,200,000/.; Singapore 
and the Straits, 830,000/.; Australia and New Zea- 
land, 212,0001.; South Africa and Mauritius, 56,0001. ; 
British America, 429,0001. Of the latter the United 
States of America took 3,842,0001.; the Continent 
of Europe, Russia excepted, 4,585,000/.; Russia 
(Odessa by sea), 1,050,0001.; Russia and Siberia 
vid Kiakhta, 1,586,5001.; Japan, 4,795,0001.; and 
the remainder was distributed among the various 
countries of the East. The value of the re-exports 
from China to foreign countries is not deducted 
from these totals, still, when that is done, we have 
the satisfactory conclusion that the value of the 
share taken by the British Empire in the foreign 
trade of China has increased by 19,500,000 taels ; 
a sum exceeding by 1,000,000 taels the whole in- 
crease which occurred in that trade during the year 
under review—a fact which shows that notwith- 
standing all the competition which is going on, 
British merchants are quite able to hold their own. 
All parts of the British Empire, with the excep- 
tion of the Australian Colonies, whose trade with 
China has decreased by 350,000 taels, or about 20 
per cent., have shared in this increase ; but it is 
noticeable that the trade between China and Hong- 
Kong, which is in reality principally a transit 
trade, and can only under certain reservations be 
regarded as part of the trade of the British Empire, 
has only increased by 2,500,000 taels, a very small 
figure in relation to its volume, which is still up- 
wards of five-eighths of the whole trade between 
China and the British Empire, though the propor- 
tion has been diminished in this year by the great 
increase of the trade with other parts of the Em- 
rire. 

The report gives a summary of the imports and 
exports taken chiefly from the report of the statis- 
tical secretary to the Inspector-General of Maritime 
Customs, but we must refer to the document itself 
for details. Compared with the figures of 1895 the 
net values of imports for the year show an in- 
crease of over 30,000,000 taels, to which sum manu- 
factured cottons contributed 15,000,000  taels, 
Indian and Japanese yarn, 11,000,000 taels ; the 
balance being made up by _ woollens, metals, 
kerosene oil, and the long list of commodities 
classed under the heading of sundries. The im- 
portation of opium is decreasing, which is said to 
be due to a decreased demand throughout China, 


a fact in itself not to be regretted. Regarded from 
a statistical and fiscal aspect, the trade in textiles 
was exceptionally good, but to the dealers business 
was not remunerative, and during the last half 
year large indents arrived on an irresponsive and 
overburdened market. In such staple cottons as 
grey and white shirtings, though the year’s figures 
are high, they have often been exceeded when 
sterling exchange was more favourable to importers, 
but in American drills, English and American sheet- 
ings, chintzes, cotton lastings, handkerchiefs, and 
towels, the importations are remarkable, and have 
never been equalled. The business in fancy 
cottons continues to expand, but like other 
departments it has been overdone. Indian yarn 
reached the enormous quantity of 1,461,000 
piculs, being 400,000 piculs more than in 
1895, while Japanese spinnings rose during the 
twelvemonth from 19,000 piculs to over 100,000 
piculs, facts which augur well for the success of the 
mills in China which are now turning Chinese yarn. 
The increase in the importation of woollen goods is 
very remarkable, and during the year there was an 
improved ‘demand for most varieties, but particu- 
larly for Indian cloth, which advanced from 63,000 
pieces imported in 1895 to 161,000 pieces during 
1896. The Secretary of Legation, however, remarks 
that notwithstanding this the trade remains singu- 
larly inexpansive, and there is no sign of any ten- 
dency on the part of the Chinese nation to depart 
from their universal custom of wearing cotton 
clothing, which among the well-to-do classes is re- 
placed not by wool, but by silk. 

There was an increased import of nearly all kinds 
of metals, especially nail-rod, iron, mild steel, and 
old iron, the importation of which doubles the 
figures of 1895. There was a slight falling off in 
the import of machinery for the year under review, 
but the high figures of the preceding year were due 





to the shipments required to start the European- 
owned cotton mills at Shanghai and other ports, 
which began to be established in that year under 
the treaty of Shimonoseki; and a maintenance of 
those high figures can hardly be expected for the 
present ; although much may be hoped from the 
construction of the projected railways, a notice of 
which we will meantime leave over. The items in 
sundries of Western origin which attract attention 
are candles, cigars, and cigarettes, clocks and 
watches, dyes, flour, (of which a third goes to 
Canton), glass, morphia, needles, kerosene oil, and 
soap ; while in articles of Asiatic origin in which 
there has been a marked increase the most note- 
worthy are coal, raw cotton, matches (Japanese), 
sandal-wood, and sugar. 

The Consul says that it may be of interest to 
note that a wealthy Chinaman of the capital has 
given an order for an automobile car to a French 
firm of manufacturers, and adds that ‘‘it is not 
known that this example has yet been followed, 
but the vehicle may, if proved to be constructed 
with the stoutness and solidity rendered requisite 
by the peculiar character of the metropolitan 
thoroughfares, be the means of creating a profit- 
able demand.” We would ask those of our readers 
who are interested in such cars to wait till they are 
assured that there has been a great improvement 
in the roads before they think of sending any to 
China. Some of the streets of Peking are so bad 
that not infrequently carriages and passengers are 
nearly buried in them. However, the order 
which has been given at least indicates that the 
Chinese are becoming receptive of new ideas. 

The shipments from China in 1896, as compared 
with those in 1895, show a decline in value of 
12,000,000 taels, the deficit being accounted for by 
the loss of the trade of the ceded island of Formosa, 
and marked decreased export of staples, such as 
tea, silk, and cotton. The report contains some 
interesting details of the Chinese tea trade, to 
which we refer those of our readers who are con- 
nected with that trade. 

The increased volume of trade called for the em- 
ployment of a great deal more tonnage, both foreign 
and coastwise. From foreign ports the entries were 
4722 vessels, aggregating 4,793,600 tons, or 457 
vessels, totalling 501,300 tons more than during 








1895 ; and coastwise 15,253 ships, aggregating 
11,930,000 tons, being in excess over the preceding 
year of 1235 vessels, equal to 1,370,000 tons. To 
this advance the Chinese and Japanese flags con- 
tributed most by the re-employment of tonnage 
withdrawn during the war. Sailing vessels entered 
and cleared show an advance of 87, equal to 79,000 
tons, Of the gross tonnage, inwards and outwards 


—totalling, say, 33,500,000 tons—the percentage 
contributed by the different flags was: British, 
65 per cent. ; German, 6 per cent. ; Swedish and 
Norwegian, 3 per cent.; French, 1 per cent., 
Japanese, 2 per cent. ; Chinese, 22 per cent. ; and 
all other flags, 1 per cent. The great increase has 
been in Chinese-owned vessels of foreign type, 
especially steam launches. The percentage contri- 
buted by the British flag to the total tonnage em- 
ployed in the China trade has decreased slightly as 
compared with the previous year, when it was 69.2 
per cent., but this is explained by the dislocations 
which took place in consequence of the war. 








THE PAST SUMMER TRAIN 
SERVICES. 

THE present year may, from a railway point of 
view, be justly described as a year of reaction. 
We are not sure that ‘‘retrogression”” would not 
more fitly describe the state of affairs, but for the 
fact that the running of such a train as the Cale- 
donian Railway 1.54 a.m. ex Carlisle was, on the 
face of it, almost too good to last. In the autumn 
of last year we were enabled to chronicle in detail 
the performance of that train, which was, for the 
time being, the fastest express in the world. Now 
we are once again obliged to yield the palm for 
speed, and it is with sincere regret that we record 
the fact. 

For the first time since the days when the 
Scotch traffic became worth fighting for, things 
have gone backward instead of forward. A glance 
at the following Table will show the extent of the 
retrogression : 

West Coast. East Coast. 


— 44 +4 } minutes slower 
Aberdeen 50 45f than 1896. 


That this deceleration of the Scotch trains is 
likely to become a permanent feature we do not 
for one moment believe; indeed, we have re- 
tarded the publication of this notice under the 
impression that it could not last throughout the 
present summer. We may go further, and say 
that in our opinion it will not be many years before 
all the principal towns in Great Britain are served 
by express trains running at an average start-to- 
stop speed of 60 miles an hour. Perhaps the 
opening of the Great Central route to London may 
give the cue, who knows! but come it most cer- 
tainly will ere long. The lessons taught by the 
race to Aberdeen of 1895 have not been lost either 
to the public or the railway world; and few of 
those who had the privilege of seeing one of Mr. 
M’Intosh’s ‘‘Dunalastairs” soaring over the 
Scotch banks at speeds which were undreamt of a 
few years ago, will ever forget the sight. 

But to return to 1897. The West Coast companies 
run,as last year, a forenoon corridor express to 
Edinburgh and Glasgow, this time with the ad- 
dition of first and third-class dining-cars. The run 
from Euston to Carlisle is made with one stop only, 
as follows : 


Miles. Minutes, Miles per 
Euston, dep. 11.30 a.m.— 
Crewe, arr. 2.40 p.m. 158 190 = 49.8 
Crewe, dep. 2.45 p.m.— 
Carlisle, arr. 5.40 p.m. .... 141} 175 = 48.4 


The up-train is five minutes quicker, with an 
extra stop at Willesden, the speed from Carlisle to 
Crewe being at the rate of 51.3. There are thus 
two up and two down-trains running the 299} miles 
with only one stop at Crewe. 

With the North-Western Irish boat service we 
have already dealt earlier in the year ; but we may 
add that a deputation waited on the Postmaster- 
General and the Treasury officials in July (i.e., 
after the summer accelerations had come into force), 
and urged in very plain terms that the public were 
by no means satisfied with what had been done. 
To quote the Times report they maintained that : 

““The London and North-Western Railway Company 
were being subsidised and giving a speed of 42 miles an 
hour, whereas they were running their trains to Scotland 
at the rate of 52 miles an hour without any subsidy.” 


Mr. Hanbury, in reply, stated that : 


‘The Treasury felt that the London and North- 
Western Railway Company had not done what they 
might have done in this matter. — (the Treasury) 
were in a position to appeal very strongly to the railway 
company, who had at present the great monopoly of com- 
munication with Ireland. They found it to their own 
interest to run a great deal quicker trains to Scotland, 
and why they did not find it equally to their interest to 








run them to Holyhead he could not conceive.” 
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Quite a new departure has been inaugurated by 
the North-Western Railway in connection with the 
Continental boat trains. Through carriages are run 
(three each way) from Birmingham to Dover vid 
Willesden and Herne Hill (London, Chatham, and 
Dover Railway), a through connection likewise being 
available, with one change, from Liverpool and 
Manchester. The Queenborough and Flushing route 
also benefits to the extent of a through carriage 
from Willesden to Queenborough Pier in connection 
with express trains from the above towns. 

We suppose it is quite hopeless ever to look for 
any acceleration of the boat trains themselves ; 
they run, year in year out, at one monotonous rate 
--47 miles per hour the maximum average—and 
it is not one minute quicker than the time allowed 
20 or more years ago. Meanwhile the energetic 
northern lines go steadily ahead ; if the Scotch ex- 
presses have failed to improve on their times of last 
year, at least it has been possible to accelerate the 
fish express. We do not think that the log of this 
train has ever before appeared in print (it does not 
appear in Bradshaw); and as it affords a striking 
contrast to the sluggishness of the ‘‘ Continental 
boat expresses,” we give the times in full. Com- 
parisons may be odious, but in this case they are 
decidedly instructive. 


West Coast Fish Express. 








Stations. Time. Miles. | Speed. 
| es are eis, | 
Caledonian Railway. 
Aberdeen, dep. .| 20 pm 
Forfar, arr. .. 3.26 ,, 57} 39.9 
” p- 3.31 ” 
Perth, arr. > ee 32} 50.0 
i. OCR os 4.20 ,, 
Stirling, arr. .. 5.18. 55 33 38.1 
a ep. .. 5.19 ,, | 
Carstairs, arr. .. 6.32 ,, 44} 36.3 
~ dep... 6.40 ,, 
Carlisle, arr. x oe S15 -..: | 735 | 46.4 
London and North-Western Railway. 
Carlisle, dep. .. 8.20 p.m. 
Tebay, arr. 9.15 ,, 37} 41.1 
5 9.18 ,, | 
Preston, arr. .. 10.25 ,, 53 | 47.4 
As ep. 10.30 ,, 
Crewe, arr. 11.40 ,, 51 43.7 
”» ep. . 11.50 ,, 
Tamworth, arr. 12.54 a.m. 48 45 
a ep. 12.59 ,, 
Rugby, arr. 1.88 55 273 50 
on ep. .. La 4 
Broad-street, arr. 3.32 ,, 83 43.3 


The Great Northern Railway for once in a way 
furnishes us with little that is either brilliant or 
new. The upand down forenoon corridor trains are 
running as last year, the journey between London 
and Newark (120 miles), being run both ways with- 
out a stop. The speed of these trains, though five 
minutes quicker than last year, is distinctly poor 
for such an important service. Twelve-wheel 35- 
ton bogie carriages, however, take a deal of hauling. 
A new express is put on at 3.45 p.m., running to 
Leeds in four hours. 

The Great Northern Railway seems to have 
made up its mind to allow the North-Western 
an equal share in the Aberdeen traffic, in spite of 
its longer route; just as it quietly acquiesced in the 
abstraction of its Edinburgh traffic after the race to 
the North in 1888. Such being the case, we shall 
watch with some curiosity the steps it may 
take to defend its position in Manchester on the 
opening of the Great Central Railway route to 
London. In spite of the brave words which have 
more than once been uttered by the chairman at 
King’s Cross board meetings, we begin to have 
grave doubts as to the capacity of the company for 
fighting an uphill battle. If a shorter route and 
easier gradients have failed to give them the advan- 
tage, how will it be when the position is reversed ? 

The Great Eastern Railway is one of those lines 
which do not care to indulge in high speed ; like the 
Brighton, the South-Eastern, and the Chatham 
Railways, it preserves an even tenour of medioc- 
rity. But this summer it has given us a new 
express to Cromer, which is a distinct advance, and 
one which will be highly appreciated. An -up and 
down train timed to run through with only one stop, 
at North Walsham—130 miles in 2 hours 40 minutes. 

The Midland Railway—well, we would almost 
prefer to say nothing at all about this once most 
progressive of railways. For some years past the 


company seem to have sunk into a state of lethargy 
from which nothing can arouse them. The various 
Scotch accelerations on the part of their east and 
West coast rivals have passed almost unnoticed by 
the Midland 


Railway. 


True, the up Glasgow ex- 
’ o 











press has been quickened to 9} hours, but the down 
trains are just the same as they have now been for 
a long time past. One improvement inaugurated 
by the Midland Railway is, however, worth notic- 
ing ; we refer to the new first aud third-class dining 
car express, which has been put on between Brad- 
ford and Bristol. The timing is not remarkable— 
5 hours 45 minutes—but the accommodation is 
equal to anything in Great Britain, and the running 
of the 12-wheel bogie carriages is smooth enough to 
suit the most fastidious traveller. 

The Great Western Railway has given us 
several improvements this summer, though none 
of a startling nature. The Cornishman runs in two 
portions as last year, but the timing to Exeter is 
2 minutes quicker ; the 194 miles being covered 
without a stop in 3 hours 43 minutes, giving a speed 
of 51.2 miles an hour. The Barmouth and North 
Wales express is likewise re-established, but though 
it is timed to run the 106 miles to Leamington 
without stopping in exactly two hours, we believe 
that this allowance is almost invariably exceeded. 
Possibly the engines used on this train—the old 
1100 class—are not up to the work; though we 
fancy it is largely due to the slackness which seems 
to be chronic on this division of the Great Western 
Railway. 

A very useful connection with the South-Eastern 
Railway Continental service is given by running a 
through carriage from Liverpool to Folkestone 
Harbour. It leaves the central station at 7.57 a.m. 
and runs vid the Mersey Tunnel through Birming- 
ham, Oxford, and Reading, where it is slipped off 
the London express, going on vid Red-hill and 
Tonbridge. Passengers by this service reach Paris 
(Nord) at 10.50 p.m. But we would point out that 
it is possible to leave Liverpool 23 minutes later by 
the 8.20 Midland express and reach London in time 
to have a comfortable meal before leaving Charing 
Cross by the 2.45 p.m. boat train. If, therefore, 
this service is to find favour with the public it must 
be greatly accelerated, or the advantage of a through 
carriage is hardly sufficient to compensate for the 
time lost. 

A most determined effort is now being made by the 
Great Western Railway to wrest some portion of the 
valuable Channel Islands traffic from the rival route. 
For the first time a daylight service is run every 
day of the week, and the journey from London to 
Guernsey is advertised to be performed in 8} hours, 
i.e., half an hour quicker than the South-Western 
Railway. The two new boats Roebuck and Reindeer 
(illustrated and described in our issue for September 
24) are all that can be desired in the way of comfort, 
and their speed is over 21 knots. Yet in spite of 
the fact that a great effort, involving a considerable 
expenditure of money, has been made in the en- 
deavour to secure this traffic, we find that the special 
train running in connection with the boat is really 
hardly worthy the name of express. To emphasise 
our meaning we give the booked timing of this train 
in full, together with the actual time made by the 
s.s. Roebuck one day thissummer. The West Coast 
fish express may well be referred to by way of 
contrast, and the comparison is not one of which 
the Great Western Railway may be particularly 
proud. 

Great Western Railway. Channel Islands Express. 











_ Stations. Time Speed 
miles chains |Paddington, dep. 8.50am. | 
53 |Didcot, arr. a 9.65 ,, 49 
” ep. ne 10.0 ,, 
105 «56 Trowbridge, arr... 5 45 
| a4 dep. 26.965.45.5 1 
141 23 Yeovil, arr. 12.2 p.m 44.3 
se ep. +a St aan 
169 75 \Weymouth LS, arr. 170% 26.4* 


Running average : 169 miles 75 chains in 4 hrs. 20 min, = 39.2 
S.S. ‘* Roebuck.” 
| 


nautical miles knots. 
Weymouth, dep... 1.41 p.m 
71.3 \Guernsey, arr. .. 5.4, 21.1 
| + dep. 5.28 ,, 
98 Jersey, arr. 6.48 ,, 20 


* This inclades a stop to change engines. 








THE BRIGHTON LEE RINK. 

In spite of the heavy expense entailed in keeping 
by artificial means a frozen surface sufficiently large 
to skate upon, such a venture appears tu be a 
profitable commercial speculation, to judge by the 
fact that another real-ice rink has just been com- 
pleted. On Saturday afternoon last this new rink 
was formally opened at Brighton. The skating 








surface is a circle nearly 100 ft. in diameter, the 
total area being about 7500 ft. Round this there is 
an ample promenade, whilst there are club-rooms, 
refreshment and dining-rooms attached. The whole 
are most carefully arranged, so that the rink affords 
a means not only of obtaining invigorating exercise, 
but will afford a pleasant lounge for those who do 
not take part in the skating. It is a pleasing and 
valuable addition to the attractions of our most 
popular sea-side town. : 

We propose in a future issue giving a full de- 
scription with illustrations of the engineering 
features connected with the undertaking, and for 
the present, therefore, will confine ourselves to a 
brief account of the more prominent features. The 
engine-house contains two De La Vergne am- 
monia compression machines. Each of these will 
give a refrigerating effect equal to the 40 tons of 
ice being melted per 24 hours, and one of them is 
more than sufficient to keep the surface of the rink 
in good condition even in the warmest weather. 
This was put fairly to the test on Saturday last 
when the weather was exceptionally warm, and a 
large number of people were assembled in the 
skating pavilion ; only one machine being at work. 
The surplus power is used for making ice for 
ordinary domestic and trade purposes, over 20 
tons being turned out per day. This is made 
up in the shape of blocks of about 5 cwt., and 
measuring 4 ft. by 34 ft. and 8 in. thick. The 
motive or steam part of each of the two machines 
consists of a single 20 in. by 20 in. cylinder hori- 
zontal engine, whilst the compressing part is 
arranged vertically, having a cylinder 10 in. in dia- 
meter, the stroke being 20 in. There is also 
a vertical engine which supplies power to drive 
pumps, work cranes, &c. The installation of two 
machines removes the danger of the rink having to 
be closed by breakdown of the machinery, as the 
whole is in duplicate. 

The ammonia condensers, in which the com- 
pressed gas is brought to liquid form by the action 
of the refrigerating water, are situated on the roof 
of the engine-house, and consist of flat coils placed 
in tanks. The resulting liquid is led to the cooling 
coils situated in an insulated chamber adjoining 
the engine-room. The brine which forms the 
vehicle by which the refrigerating action is con- 
veyed to the water to be frozen, is circulated 
among the latter coils by the pump in the engine- 
room, to which reference has been already made, 
and from thence it passes to the series of pipes 
which are immersed in the water to be frozen to 
form the rink ; special pumps being used for the 
purpose. It is estimated that about 30 horse- 
power has to be continuously exerted to keep the 
surface of the rink frozen for skating. There is a 
large storage tank which holds water for refrige- 
rating purposes, and this allows the water to be 
used over and over again. 

The rink floor is of special construction, care 
having to be taken that the layer of ice gives 
the elastic surface which is necessary for a 
perfect skating area. The water to be frozen 
is 5in. deep, and this rests on a timber struc- 
ture arranged in such a manner on girders over 
a hollow space that the result is similar to 
that obtained when skating on thin ice floating 
on water. Experienced skaters will appreciate the 
difference between ice supported in this way, and 
that which rests on a solid unyielding floor. The 
skating on natural ice is never so good as when it 
will only just bear; when a hard frost has con- 
tinued a long time no doubt greater safety is ob- 
tained, but at the éxpense of flexibility and ease of 
movement. Another point to which attention has 
been paid by Messrs. L. Sterne and Co., who have 
had direction of the work, is the character of the 
ice produced. It has been objected that the arti- 
ficial ice is so hard that it is difficult to get the 
skates to bite in the manner necessary for making 
difficult figures. This has been got over in a 
manner which is not explained, but which seems to 
be quite effective, to judge by the beautiful figures 
cut by both ladies and gentlemen on Saturday after- 
noon last. Ice which is too hard is, however, not 
a common thing in this country of frosts and fre- 
quent thaws, and the best remedy for such a feature 
would be a good sharp pair of skates. 

The brine-circulating system for the rink consists 
firstly of a 6-in. main and return, both being most 
carefully insulated. From the supply main branch 
out service pipes, which communicate with the 
gridiron of refrigerating pipes that are submerged 
beneath the surface of the five inches of water that 
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becomes frozen into the rink. These refrigerating 
pipes are 2 in. in diameter, and are spaced 5 in. 
centres. For supplying steam there are two return 
tube boilers, worked with Meldrum forced draught. 
The whole of the refrigerating machinery, piping, 
and mechanical arrangements have been designed 
and manufactured by Messrs. L. Sterne and Co., 
Limited, of the Crown Iron Works, Glasgow, and 
28, Victoria-street, S.W., whose experience in the 
manufacture of refrigerating machinery, more espe- 
cially in connection with the now well-known rink 
at Niagara Hall, Westminster, has enabled them to 
carry out the work in a very successful manner. 


NOTES. 
AUTOMATIC Frnzoats. 

In his fin motors, H. Linden, of Naples, imi- 
tates the tail-fins of dolphins, &c., for the pur- 
pose of automatically moving a boat against 
the waves. The boat is fitted with two hori- 
zontal fins placed so as to rest on the surface 
of the water, the one front and the other aft at 
right angles to the keel. Each fin consists of a 
steel bar from which flat blades, thicker near the 
bar, project backwards, resembling a comb with 
flat teeth. The waves bend the steel blades which, 
reacting, press the water backward and therefore 
the boat forward against the motion of the waves. 
If both the fins are reversed so as to point forward 
the boat moves backward ; if one is reversed so 
that they point towards another, the boat remains 
stationary. The fins can easily be taken out and 
fixed in position again, and an ordinary rudder may 


be used for crossing the waves at an angle. The 
boat may also be steered by placing the fins 


obliquely. A boat 14 ft. in length requires a total 
active fin surface of 10 square feet. Experiments 
have, according to Dingler’s Journal, as yet been 
made with boats only up to 18 ft. in length. 
Larger boats are said to require comparatively 
less fin surface and to move faster. With a small 
boat a speed of 5 kilometres, over 3 miles, was ob- 
tained on a sea which was stirred up by a strong 
wind from the south. One application of this new 
type of boat has already been found. We know 
that oil smooths the waves ; but the oil drifts with 
the wind, and the remedy is hence of little use to 
crafts sailing in the teeth of the wind. For the 
benefit of fishing smacks particularly, Linden has 
constructed little wooden boats to carry nothing 
but oil bags. They are taken out in tow and after- 
wards despatched to quiet the sea around, or to 
allow the boats to make for the shore. These 
wooden boats are steered in the simplest possible 
manner. They need norudder. The fins are in- 
clined, or the boat is unsymmetrically loaded. If 
she leans over to the right, she will move to the 
right. By properly inclining the fins, the boat 
may finally be made to describe a circle. These 
wooden boats, which are supplied by 8. Reitzen- 
baum, of Berlin, have received the name of 
** autonauts.” 


SEWAGE FILTRATION. 

Much work is still being expended in the devis- 
ing of a perfectly satisfactory and reliable method 
of purifying sewage by means of filtration. It has 
long been known that under suitable conditions a 
very high degree of purity could thus be obtained 
in the effluent, but it has been less generally recog- 
nised that, as Mr. Dibdin, late chemist to the 
London County Council, says, a sewage filter re- 
quires as much attention as a complicated machine. 
This gentleman’s experiments showed that the best 
results were obtained when coke breeze was used 
for the body of the filter, as it was much superior to 
sand. Such a filter of 1 acre in extent, consisting 
of 3 ft. of coke breeze overlaid with 3 in. of coarse 
shingle, worked successfully for a period of eight 
weeks, 1,000,000 gallons pe: day being passed. 
Then, however, about 10 tons of sludge were acci- 
dentally run on to the bed, which caused an imme- 
diate falling off in the quality of the filtrate. A 
rest of 28 days, however, completely restored it to 
proper working order, and apparently the experi- 
ment could then have been continued indefinitely 
with full success. This rate of filtration is more 
than six times as great as that found practicable in 
the Massachusetts experiments, but in the latter 
the raw sewage was run direct into the filters in- 
stead of being taken from precipitation tanks, as in 
Mr. Dibdin’s experiments. At the recent Sanitary 
Congress Professor A. Bostock Hill described 


was used as the filtering material. One of these was 
made at Lichfield, where the sewage contains a large 
proportion of brewery refuse and is correspondingly 
difficult to treat. The filter used here was 5 ft. 
deep and was worked at the rate of 1,000,000 gal- 
lons per day, the solid matters in the raw sewage 
being precipitated in tanks before allowing the 
latter to pass on to the filter. The effluent is stated 
to be particularly clear and bright, whilst the 
interior of the filter has been found quite sweet and 
free from odour after twelve months’ work. It 
must, of course, be remembered that the action of 
such filters is not one of mere straining. Organisms 
develop in the body of the filter which live on the 
organic matter contained in the sewage, converting 
the nitrogen contained therein into simple nitrites 
or nitrates. To this end they require a supply of 
oxygen, which is best obtained by working the 
filter intermittently, and thus allowing it to be 
aerated. At Lichfield the best results were ob- 
tained by working the filter for 12 hours and then 
permitting it to rest for a similar period. 





SHIPPING TO AND FROM YOKOHAMA. 

The last report of the British Consul at Yoko- 
hama gives some details regarding the shipping to 
and from Yokohama, which will no doubt interest 
those of our readers who are engaged in the trade, 
and we note a few of them in so far as they sup- 
plement the information we have already given, 
Last year there entered the port of Yokahama 2085 
merchant ships of an aggregate of 2,757,335 tons, 
as against 1658 vessels of 1,953,081 tons in 1895. 
To obtain a fair estimate of the relative increase of 
the shipping trade of the port under different 
flags, it becomes necessary to go back to the year 
1893, so as to eliminate the effects of the war 
with China. The number of British vessels which 
entered the port last year amounted to 4385, of an 
aggregate of 894,681 tons. This is less than the 
number and tonnage in 1895, and the number is 
less than in 1894, while the tonnage is somewhat 
greater than in that year. The relative decrease 
last year is to be accounted for by the fact that in 
1894 and 1895 a considerable number of British 
steamers were employed on coast charters to 
supply the places of the Japanese steamers which 
had been taken up by the Government to serve as 
transports during the war. The number and ton- 
nage of British steamers entering the port in those 
years thus became abnormally high. On going back 
to the year 1893, it is found that there entered in 
that year 337 vessels of 631,629 tons. The increase 
in last year’s British shipping over that in 1893 thus 
amounts to 29 per cent. on the number and nearly 
42 per cent. on the tonnage. Under the Japanese 
flag there entered last year 1461 vessels, of a total 
tonnage of 1,541,245 tons. In 1895 the number of 
vessels was 1677, and the tonnage 1,172,140 tons. 
The increase in size of the vessels flying the 
Japanese flag is very noticeable from these figures. 
A great expansion has taken place of late in 
Japanese steam navigation to foreign countries, 
and further extensions are proposed. We have 
from time to time given information with regard to 
these, so that meantime it is not necessary to enter 
into details. Under the German flag there entered 
last year 80 vessels, of 140,621 tons, as against 53 
vessels, of 92,249 tons, in 1893. Under the United 
States and French flags the entries and tonnage 
remain almost stationary. In 1896 the former had 
55 vessels, with a total tonnage of 102,352 tons, 
while the latter had 26 vessels with a_ total 
tonnage of 50,388 tons. Under the British flag 
there entered 133 steamers from the United 
Kingdom ; from New York, 14; from Hamburg 
and Antwerp, 13; from San Francisco, 33; from 
Vancouver, 15; from Batoum, 9; from Victoria, 
B.C., and Tacoma, 17 ; from Portland, Oregon, 14; 
and from other ports, mainly from Hong Kong and 
the China and Japan coasts, 169 ; and sailing vessels 
from the United Kingdom, 4; from New York, 8 ; 
from Victoria, B.C., 11 (sealers); from South 
America, 1; from Guiana, 3; and from sealing 
cruise, 1. It will, no doubt, interest some of our 
readers to note the rates of freight from 
Yokohama during the year. Silk freights 
stood at 8 dols. per ton to European ports 
by the regular mail steamship lines; to New 
York, by Pacific mail steamers and rail, at 4 and 3 
cents per pound gross. Tea freights to eastern 
cities of the United States and Canada, by Pacific 
steamers and rail, varied from 1 to 2, 14 to 1} cent. 
throughout the year. To ports on the Pacific 


per ton; and by Suez Canal route to New York 
the rate from January to April was 2/. 15s. For 
general merchandise, the rates to London were: by 
Peninsular and Oriental steamers 1. 15s. ; by 
Messageries Maritimes steamers 2l. 5s.; by 
Nord-Deutscher Lloyd steamers 2l. 2s. 6d.; by 
Ocean Steamship Company’s steamers 11. 15s.; by 
Nippon Yusen Kaisha steamers 11. 10s. 9d. ; and 
by other Suez Canal steamers, from 11. 15s. to 21. 
To New York general freights, by Pacific steamers 
and rail, ranged from 11 to 16 dols. per ton 
measurement; by Suez Canal steamers the rate 
was 21. 5s. To San Francisco and Vancouver the 
rates were 10 and 11 dols. To Bombay general 
freights by Peninsular and Oriental and Nippon 
Yusen Kaisha steamers stood at 7 dols. 50 cents. ; 
for silk goods the rate by Peninsular and Oriental 
steamers was 20 dols. per ton. 








THE ENGINEERING DISPUTE. 
To THE EDITOR OF ENGINEERING. 

Sitr,—It is strange to notice in the mass of corre- 
spondence which the engineers’ strike has brought to 
your paper that the writers on both sides seem to avoid 
suggesting anything which would tend toend the dispute. 

On the masters’ side the hours question is almost 
wholly passed over; the men don’t mention the tools 
question. I believe the reason of this is clear. The men 
are right on the hours question, the masters right on the 
tools question. 

One correspondent, writing from the masters’ point of 
view, suggested as a compromise that the men should 
allow one man to attend as many tools as possible, and 
that the masters should give a 51 hours’ week. In my 
opinion that would be giving the masters all they want, 
and giving the men half of what they want. Why not 
give both sides all they want? Let the masters have 
their way on the tools question, and give the men a 48 
hours’ week. 

May I point out that this tools question is a side issue 
in this strike and lock-out? If the masters felt so strongly 
about it, why did they not face a strike long ago on this 
question alone? Surely with reason all on their side they 
would have won. Another thing, let us have an end of 
all question of charity. When this world was made the 
“‘struggle for existence” was made a law, which was 
wank to keep it going. It is a law which gives no 

uarter on a eg side; if the workers want anything 

they will need to fight for it, and the masters need not try 
to make us think otherwise. 

Yours truly, 

W. L. Kine. 





Convoy, co. Donegal, October 14, 1897. 





To THE Epitor or ENGINEERING. 

Srr,—I take the liberty to write you this letter to give 
my opinion of the Engineers’ strike. I, like the ‘‘Glas- 
gow Workman,” who wrote you a few weeks ago, have to 
depend on the Free Library for a read of your splendid 
paper, and being an apprentice, and not particularly well 
educated, I did not care about taking up this subject, for 
I was afraid of what might happen the next week if my 
letter appeared in your paper. However, as none of your 
correspondents (to my taste) seem to come to the point, I 
venture this opinion. 

The great point with the employers seems to be that 
they cannot do work cheap enough to compete against 
‘‘foreigners.” Well, then, why don’t they reduce their 
own profit (that, I think, would do it), and not reduce 
the workmen’s pay? Take Messrs. Siemens, Armstrong, 
or Arrol, and hosts of others, how wealthy they are ! Their 
shops alone are worth a fortune, while with their workmen 
it’s ‘from hand to mouth.” Was it their own individual 
work that madeit? No! The workmen did not get the 
pay they were entitled to for the work done. 
Here is an instance how employers charge. I am 
acquainted with a foreman engineer who gets about 10d. 
the hour ; when out at a job his employers charge 2s. 6d. 
r hour for him. Ihave it from himself, so it is true. 
Now here is another. When an apprentice is out at a job 
your employer charges a man’s wages, 1s. per hour, while 
you are getting 8s. per week. That is why so coves 4 large 
works keep an = of their own; for although they 
may not always have work to keep him going, it’s the 
cheapest in the end. < 
In Edinburgh engineers work 9} hours per day. Why 
should they have to work a half-hour longer every day 
than any other trade? In one of the evening papers here, 
in regard to the strike, it stated that an order had been 
lost by this country and gone to Holland, being cheaper, 
and saying that the workmen there worked 10 hours per 
day. Now I amsure a British working man_can_ easily 
make up a half-hour inaday. Here is something I heard 
my employer say the other day: ‘‘That he could get 
lengths of shafting, turned and finished, from America 
cheaper than he could buy the rough material in this 
country.” That is also the working man, I suppose. 
Talking about America reminds me of something else. 
You will always see it stated that they work longer hours 
there than here, at a cheaper price. How is it then 
that in Britain we can turn out a ship far quicker than 
they do in America, so that you would think an American 
ship would cost more? However, cheapness should never be 
considered, as a good thing is never cheap, and a bad one 
is dear at any price. 

However, in regard to the “ eight hours,” I myself do 
not care how it goes, yet I would like to see the men win 
now. But I think we should get 50 hours per week ; that 








some equally successful experiments, in which coal 


coast of North America, the steamer rate was 8 dols. 





might please both parties. Nevertheless, if the eight 
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hours was adopted I think some large firms would 
benefit, because look at the time lost by the two breaks, 
at breakfast and dinner, 5 and 10 minutes per man before 
astart is made. Whereas if they started at 8 a.m. and had 
their breakfast (and I know one can work better after 
breakfast), then work till 12, start.again after dinner 
at one, and then work till five, I think it would be a 
huge success. In regard to a machine doing a certain 
amount of work, it’s not the time the machine takes, it’s 
the time the man takes to set the job; that is where time is 
put off. 

' Hoping you will excuse my attempt, and that you will 
have room to insert this. 

Yours most respectfully, 


; AN APPRENTICE. 
Edinburgh, October 16, 1897. 





To THE EDITOR OF ENGINEERING. 

Sir,—By way of emphasising the far-reaching and 
serious effects of the Engineers’ strike, we send you the 
following extracts from letters received from two clients 
(capitalists), to whom we recently forwarded _ particulars 
upon an important engineering works which has been 
placed in our hands for sale by private treaty, viz. : 

‘* No sane person at the present moment would put his 
capital at the mercy of Trades Unions and John Burns 
and Co. I am the last to do so.” 

The other writes : 

‘*In view, however, of the present trouble in the engi- 
neering trade, I do not think it desirable to invest capital 
in any such concern at present.” 

Comment is needless ! 

We are, Sir, yours obediently, 
Cuas. RIcHARDSON AND Co, 

342, Strand, W.C., October 20, 1897. 


To THE EDITOR OF ENGINEERING. 

Sir,—Article 11 of the German Patent Law provides 
that a patent may be annulled if the patentee has failed, 
within three years from the granting of his patent, to 
work the patented invention in Germany to a reasonable 
extent, or to do everything possible towards the attain- 
ment of this end. This requirement is sometimes felt as 
a great hardship by foreign patentees, especially by 
patentees in Great Britain and the United States; since 
these two countries are so liberal as not to impose on 
foreigners any such obligation whatever, but are quite 
willing to let the foreigner enjoy the privilege of his 

atent without asking anything in return. It should be 
sar in mind, however, that the requirements of the 
German Patent Law with regard to working are not at 
all as stringent as those of many other countries—F rance, 
for instance—and that, in fact, they are more liberal 
than those of any other country of the Continent. 

The terms ‘‘reasonable extent” and ‘‘everything pos- 
sible” imply that it is not the intention of the law to 
exact anything unreasonable or impossible, and the fact 
that the Law Article expressly says that the patent 
‘may ”—not ‘‘shall”—be annulled, implies that it is to 
be left to the discretion of the authorities whether they 
will or will not, in a given case, exercise the right to 
annul, 

On the other hand, it should be borne in mind that the 
German authorities do not—as many foreign patentees 
think—examine cz officio into the question as to whether 
a patent has been properly worked or not; but that, in 
fact, this question arises, and is tried, only when the 
validity of a patent is expressly contested by third 
parties entering an action and alleging therein that the 
Invention has not been so worked. Only in such case can 
actual failure to work invalidate a German patent; 
whereas a patent, although never worked at all durin 
its lifetime, will remain perfectly valid if not conteste 
on that ground. Many most valuable patents now ap- 
proaching the end of their term of validity, and others 
already expired by lapse of term, and referring to most 
useful machines of every-day use, which are to be found 
in almost every office, but which have never to this day 
been manufactured in Germany, are still, and have been 
all along, enjoying perfect validity, although not even 
an effort has been made to comply with the working 
requirements, and although the very great demand for 
these machines is to this day being supplied exclusively 
from abroad. 

Another offset to the apparent stringency of the working 
clause is this: The three years’ term of the Law Article is 
not by any means a preclusionary term ; that is to say, if 
a patentee has failed to work his invention within the 
first three years, or to do all that he possibly could 
towards securing such working during that term, this 
will not necessarily entail upon him the loss of his patent. 
The fact is that his patent will be perfectly safe, even if 
he had begun working it years after the elapse of this 
three years’ term, provided that he had got the manufac- 
ture of the patented invention in Germany fairly under 
way before any one brought an action against the patent, 
alle zing that it had not been properly worked. 

The intention of the Law Article is to give the German 
manufactures the benefit of the invention. He who 
enjoys the privilege which excludes others must not give 
the sole benefit of the invention exclusively to other coun- 
tries to the detriment of Germany, but he must give 
Germany something—a reasonable share—in return for 
this privilege. This he must do by having his patented 
Mvention manufactured in Germany to a reasonable ex- 
tent. If there is no demand for the respective article in 
Germany, or not a sufficiently great demand to justify 
the starting of a manufactory, because this would never 
pay, then, of course, it would be unreasonable to expect 
the patentee to start a manufactory there and to put him- 


self to loss thereby Besides, there are other ways of 
securing the manufacture in Germany. The patentee may 
induce German manufacturers to take on the manufacture 
in their own works, and to pay him a royalty for such 
use of his invention. This should by all means 
be tried. And it may be done by advertising, because 
this is the easiest and cheapest way, and, there- 
fore, the one which the patentee can, under all circum- 
stances, be ‘‘ reasonably” expected to adopt. Of course, 
if serious efforts which the patentee has made in this 
direction have failed, and if repeated efforts of this and 
other kinds have failed to produce the desired result, then 
it may properly be assumed that he has done the best he 
could ; and more than that the law cannot, and does not, 
expect him todo. Such failure of success cannot, there- 
fore, be put to his blame, and he must not, therefore, be 
punished for it by having his patent annulled. In sucha 
case it will be reasonable to assume that there has been 
no demand for the invention in Germany. And where 
there is no demand, it naturally follows that the interests 
of the country have not suffered from the patentee failing 
to supply such non-existing demand. 
T am, Sir, yours ——, 
ENRY E. Scumipr. 
Patent Agent and Solicitor. 
22a, Nollendorf-street, Berlin, W. 30. 








‘““TESTS OF THE EFFICIENCY OF 
A BICYCLE.” 
To THE EpIToR OF ENGINEERING. 

Sir,—I have just read this very interesting paper in 
your valued journal (page 463 of your issue of October 15). 
It is like most American treatises, very much to the point. 
I notice, however, what I think is an error in figures—it 
says: ‘*This shows the 8 tooth to have 98.9 per cent. of 
the efficiency of the 9 tooth.” Should this not read: 
97.96 per cent. of the efficiency of the 9 tooth ? If this is so 
the loss of efficiency is exactly 2 per cent. for each tooth 
reduction. I have for some time past been drawing at- 
tention to the great loss there is in cycles by the chain 
pinions having an insufficient size. I hold that the least 
number of teeth should be 10, and it is possible in most 
cases to have 12. 

Another point I would draw attention to is that the 
length of cranks used is generally too great for the length 
of leg of the rider. You see short men working 64-in. 
cranks when 6-in. cranks or even 5}-in. cranks would 
cause less fatigue. A 7-in. crank is only suitable for a 
rider well over 6 ft. 2in. high. A 6-in. crank and 60-in. 
gear will be found as fast and less fatiguing for a 5 ft. 8 in. 
rider than a 64-in. crank and 65-in. gear or 7-in. crank 
and 70-in. gear. The length of crank is too often left out 
of sight when choosing so-called gear. The mere motion 
of the leg up and down, if excessive, causes fatigue, and 
is likely to cause also saddle soreness. 

Yours respectfully, 
fe Ws 








TANK LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—Mr. Charles Clinton, page 477, may rely upon it 
that the locomotive superintendents on the various rail- 
ways use the greatest possible care to ensure that the 
most suitable engines are employed to work the different 
classes of traffic. On many branch lines the permanent 
way is strong enough to carry an engine and tender, but 
it would not be capable of supporting a very heavy tank 
engine, such as those suggested by Mr. Clinton. 

Railway companies will not permit passengers to ride 
in the first two compartments next to the tank or tender, 
consequently they never do place a Pullman car next to a 
tank —. For working express traffic what can be a 
more splendid locomotive than the Midland design illus- 
trated on page 467 ante? 

Yours truly, 
CLEMENT E. STRETTON. 

Leicester, October 18. 





CEDERWALL’S PATENT PROTECTIVE 
LUBRICATING BOX. 
To THE Eprror Or ENGINEERING. 

Sir, —I have for the last three or four weeks been endea- 
vouring to find out the name and address of the makers of 
‘*Cederwall’s Patent Protective Lubricating Box,” and 
up to now without success. I should feel much obliged 
if you, or one of your readers, could help me. 

Yours faithfully, 
J. HvuLME. 

77, Priory-road, Kew, October 15. 








THE BREAKAGE OF SCREW SHAFTS. 
To THE Epitor or ENGINEERING. 

Sir,-—-Having taken a considerable amount of interest 
in the above question, I have to express my surprise that 
anyone shoal claim that the making of these shafts much 
larger than they are required, and then machining a lot 
of the metal off, can in any sense prove an advantage. 
_ Let us first take the case of a shaft forged from an 
ingot. : 

Any defects would naturally be looked for, either in 
the skin or in the centre of the shaft, it being presumed 
that the ingot was well proportioned, and a sufficient 
quantity cut off the ends or head; in this case a ver 
small cut indeed would be sufficient to indicate clearly if 
there were any flaw on the outside, and to cut deeper 
than is required for this purpose would be to waste the 








strongest portion of the shaft, experiments showing that 


the material of forgings becomes of less strength the 
nearer it approaches the centre. 

_ In the case of a shaft forged from scrap steel or scrap 
iron, presuming that the scrap is carefully shingled into 
properly proportioned blooms, the circumstances are 
exactly the same, excepting that reed and rust marks 
may occur at any point throughout the shaft. These 
marks, however, do not weaken the shaft, a fact that 
was proved many years ago, locomotive crank axles, with 
these marks, having in the days of the Stephensons, run 
a far greater number of miles than similar shafts appa- 
rently free from them. 

I think, however, there is a cause for the many breakages 
of screw shafts that have undoubtedly taken place — 
the past few years; it is, in my opinion, to be foun 
in the fact that Lloyds’ and other ship register societies 
practically say that ‘the tensile strength of steel is so 
much greater than the tensile strength of iron, therefore 
the diameters of steel shafts may be proportionately less,” 
overlooking the fact that vibration much more rapidly 
deteriorates steel, and especially ingot steel, than it does 
iron ; further, the lighter shaft is much more subject to 
danger from vibration than is the shaft of larger diameter ; 
in some cases, also, the shafts have suffered by the radii 
at the root of the couplings, thrusts, &c., not being suffi- 
ciently large. 

It will be a great advantage to the shipping trade if 
the breakages and the discussions consequent thereon lead : 

1. To the use of shafting of larger diameters ; 

2. To the use of large radii where diameters vary ; and 

3. Tothe moreready acceptance of what I strongly believe 
to be much the strongest material for shafts, viz., scrap 
steel, notwithstanding the marks before mentioned, which 
only interfere with the appearance and not with the 
strength of the forging. 

Yours faithfully, 


A. J. SEAMAN. 
Stockton-on-Tees, October 16, 1897. 





THE HARDENING POWER OF LOW 
CARBON STEEL. 
To THE Eprtor OF ENGINEERING. 

Sir, —In the American Engineering and Mining Journal 
of September 25, 1897, there appears an article by Mr. 
Henry M. Howe, on ‘‘The Connection between the 
Hardening Power and the Retardation of Low Carbon 
Steel.” This communication* is evidently supposed to 
constitute a reply to a paper published by me in EN«i- 
NEERING on July 9, 1897, on ‘*The Influence of Sudden 
Cooling on Nearly Pure Iron.” The results embodied in 
the article last-named, are actually claimed by Mr. Howe 
as confirming his assertions that the thermal critical 
points Ar2 and Ar3 are allotropic transformations of 
iron which can be mechanically indicated by correspond- 
ing variations in the tenacities of the quenched metal. 
Mr. Howe attributes to me an inability to follow his rea- 
soning. This charge is most true. He also intimates 
that I lack the intellectual capacity to accurately inter- 
pret the results of my own experiments. This accusation 
releases me from the trammels of false conventional 
courtesy, and places me in a position to speak the plain 
unvarnished truth, extenuating nothing and nothin 
setting down in malice. In the first place, I admit an 
sincerely regret the mistake which led to my remark that 
Mr. Howe’s experiments exhibited variations (obviously 
due to serious errors of observation) of 7 tons per square 
inch. For 7 tons read 4.7 tons, and my indictment stands 
beyond the possibility of defence from Mr. Howe. His 
triumphant rebuttal of this statement forcibly reminds 
one of a case tried some time ago in the English courts in 
which a burglar accused the chief witness for the prosecu- 
tion of wicked perjury, because the deponent swore that 
the prisoner fired five shots from a revolver at him, when, 
as a matter of fact, he had only fired four. One part of 
the article has reference to my criticism of his paper 
on the hardening of steel. After an interval of two 
years, and after a careful — of Mr. Howe’s volu- 
minous and florid defence, I emphatically endorse every 
word of that criticism. The essential facts are as follow: 
Mr. Howe read before the Iron and Steel Institute a paper 
on the hardening of steel. At the end of that communi- 
cation he enunciated his carbo-allotropic theory. The 
latter was formed mainly on results observed on quench- 
ing steel containing 0.21 per cent. of carbon at varying 
temperatures, noting the comparative tenacity of the 

uenched samples and the respective amounts of carbon 
therein as indicated by the colour test. From this steel 
he obtained a maximum tenacity of no less than 100 tons 
per square inch, and urged that 0.21 per cent. of carbon 
could not account for such a stress. In the arguments 
used by Mr. Howe to support his theory the comparative 
influences of carbon and the alleged allotropic modification 
of iron formed at Ar 2 were alone refe to. At the In- 
stitute meeting at which Mr. Howe’s paper was discussed, 
I pointed out that a pure steel containing 0.21 per cent. 
of carbon gave, under Mr. Howe’s conditions, a maximum 
stress of only 34 tons per square inch, and that the enor- 
mous tenacity observed by Mr. Howe was mainly due to the 
1.2 per cent. of manganese and the 0.3 per cent. of silicon 

resent as impurities in Mr. Howe’s sample. Throughout 
1is paper Mr. Howe, beyond stating in an obscure foot- 
note the percentages present, never referred at all to the 
silicon pal anese. When I made my criticism I was 
firmly convin that Mr. Howe was unacquainted with 
the extremely powerful influence of these two elements 
on the mechanical properties of quenched mild steels. 
That opinion I still hold, and no amount of forensic argu- 
ment by Mr. Howe, be it never so ingenious, will alter my 
conviction. Under ordinary circumstances I should never 











(* We reprint Mr. Howe’s article, slightly abridged, 
on another page of the present issue.—Eb, E. | 
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again have revived this matter, but the accusations quite 
irrelevantly levelled against me by Mr. Howe have com- 
pelled me to do so in self-defence, but, nevertheless, with 
regret. Passing to the question of nearly pure iron, Mr. 
Howe has again and again alleged that the tensile stress of 
such material could be tripled by sudden cooling from a 
full red heat. He based thisassertion on results obtained 
from two samples of wire containing respectively 0.06 and 
0.09 per cent. of carbon. It, however, subsequently | 
appeared that both the metals contained about 4 

per cent. of manganese, to the influence of which! 
element the tripling of their tenacity was mainly 

due. In discussing both these cases, Mr. Howe} 
absolutely ignored the fact that manganese was pre- | 
sent, and dealt only with the influences of carbon and | 
iron. Mr. Hadfield and I pointed out that with nearly 

pure Swedish iron the mean increase of tenacity was | 
really about 25 per cent., and not 200 per cent., as alleged 

by Mr. Howe. It was only after repeated challenges on | 
this point that Mr. Howe began to investigate the in- 

fluence of quenching on nearly pure iron, of which mate- | 
rial I sent him about 20 lb. e now says that the figure 

25 per cent. is inaccurately stated both by Mr. Hadfield 

and myself, and that, as a matter of fact, it is 35 per | 
cent. Even if this were so, it would not in the smallest | 
degree affect the point at issue. Mr. Howe’s accusation, | 
however, is quite incorrect, because the amount, 25 per 
cent., if saythinn, over-estimates the hardening power of | 
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nearly pure iron test-pieces of 0.25 square inches in area, 
which were explicitly referred to. The maximum harden- 
ing effect nel by Mr. Hadfield on Swedish bars contain- 
ing 99.8 per cent. of iron and 0.07 per cent. of carbon was 
from 19.05 to 21.55 tons per square inch, or 13 per cent., 
and yet Mr. Howe indignantly protests against reckless 
accusations being levelled at a ‘‘ busy, hard-worked man.” 
Mr. Howe ‘‘ jogs” into the lists with a loud blare of 
theoretical trumpets, but when his challenge is promptly 
accepted, he, in effect, plaintively — “* Excuse me, but 
I really haven’t time to fight.” The natural retort to 
such a plea is, ‘‘ Why, then, did you throw down the 
gauntlet?” I now come to some of the most extraordinary 
of the sentences penned by Mr. Howe. He deliberately 
writes the following paragraph : 

‘**His (Arnold’s) experiments inquire whether there are 
in the tenacity-quenching temperature curve critical 
points corresponding to the upper retardations Ar 2 and 
Ar 3, i.e., to the critical points in the thermal curve, and 
he asserts that there are not, but that the former curve is 
smooth in this range. He draws a smooth curve to repre- 
sent his results and assumes that the deviations of his 
results from this smooth curve are due to observational 
error. Turning, however, to his results, we find that the 
tenacity quenching temperature curve, far from being 
smooth, actually has well-marked critical points corre- 
sponding to the critical points, ¢.c., retardation points in 
the thermal curve ; that the increase of tenacity as the 
quenching temperature rises far from being, as he asserts, 
proportional to the temperature, is concentrated at these 
retardation points.” , 

I regret to say that all the adverse allegations contained 

in the foregoing quotation ave entire mis-statements 
of fact. I cannot think that Mr. Howe knew them to be 
so and must, therefore, impale him on the other horn of 
the dilemma ; and say that he is evidently imperfectly ac- 
quainted with the mathematical law which governs the 
jlotting of a physical curve, and should not, therefore, 
Som undertaken to discuss that which he does not fully 
understand. Fortunately, the question at issue does not 
involve matters of opinion, but of fact. 

Mr. Howe says that my conclusions are not only 
unwise but ‘‘unthinkable,” and that my proportional 
line is false, presumably because the observed points do 
not fall directly upon it. In other words, Mr. Howe 
demands that which the smallest amount of reflection 
will show to be physically impossible, namely : 

1. A mathematically even distribution throughout the 
iron of the small amounts of impurity contained therein. 

2. Mathematical parallelism and absolute accuracy in 





| observed points should be nearly in a straight line, but 


| dent of the thermal critical 


line are as follow: 
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measuring test-bars, the dimensions of which were only 
| claimed to be accurate to zq'5p in. ; 

3. Absolute uniformity in the attenuated films of oxide 
| formed on the surfaces of the bars at varying tempera- 
| tures during their momentary exposure to the air before 
| reaching the iced brine. , 
| 4. Absolute uniformity in the rapidity of quenching, 

and absolute accuracy in the observed quenching tempe- 
ratures. 

5. Mathematical accuracy in registering the maximum 
stress on the testing machine. 

I will now consider the comparative success which Mr. 
Howe and I have achieved in eliminating the foregoing 
sources of experimental error so as to obtain true curves 
or lines. 

In Fig. 1 are plotted the results published by Mr. Howe 
in his paper on the hardening of steel, and those obtained 
by me on quenching nearly pure iron. I may remark 
once and for all,that in my opinion the drop in Mr. Howe’s 
curve in the region of the critical points Ar 2 and Ar3 is due 
mainly to the segregation at this temperature of the com- 
plex compounds of iron, manganese, silicon, and carbon 
previously almost evenly distributed through the mass) 
into isolated hard areas surrounded by free iron or ferrite. 
The region I select for a comparison of the curves is be- 
tween 700 deg. and 900 deg. Cent. Here Mr. Howe’s 


if among your readers there be any physicist sufficiently 
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daring to attempt to balance Mr. Howe’s data, and so 
obtain an approximately true line representing the effect 
of quenching, he will find that during Mr. Howe’s obser- 
vations there were actually errors of experiment so gross 
as to be about equal in magnitude to the total fall of 
tenacity occurring along the whole range of my propor- 
tional line. Such crude results should never have been 
presented to the scientific world, nevertheless Mr. Howe 
claims that my results confirm the accuracy of his! 
As Mr. Howe in his article omitted my tabulated 
quantities of experimental errors, and erased the 
proportional line from his alleged reproduction of my 
diagram (by which means be prevented his readers 
measuring for themselves the vertical deviations of 
the observed points from the theoretical line), I will 
again prove that I was more than justified in enun- 
ciating the law, that between 500 deg. and 900 deg. 
Cent. the increase in the tenacity of nearly pure iron is 
proportional to the quenching temperature and indepen- 
ints, as such. I shall plot 
my results in a somewhat different but perfectly legiti- 
mate and indeed more accurate manner, namely, I will 
take the mean of the quenching temperature and tena- 
cities. 

1. Above Ar 3. 

2. Below Ar3 and above Ar 2. 

3. Below Ar2 and above Ar 1.* 

4. Below Ar.* 

The corresponding temperatures and tenacities then 
appear as shown in the following Table : 


Position with 


. Quenching thes 
No. = x Reference to Tenacity. 
Sompeetaaee. Critical Points. 
deg. Cent. tons per sq. in. 

1 907 above Ar3 31.99 

2 800 9 2 29.62 

3 677 below Ar2 25.90 

a 562 » «ari 22.94 


The tabulated results are plotted in Fig. 2. The de- 
viations of the observed points from the proportional 
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No. 1 i 0.22 
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No. 4 is placed exactly on the line, because, as will be 
seen on reference to the original diagram in ENGINEERING, 
the proportional line practically bisects the line joining 
the two points, of which No. 41s the mean. If the total 
net errors of experiment be concentrated as above on the 
mechanical tests, the actual errors of observation become 
(the areas of the test-pieces used being 0.1 square inch): 


Tons per 
Square Inch. 
No. 1 0.022 — 
ee 0.032 + 
oe 0.011 - 
4 0.000 


” 


Thus, then, Mr. Howe’s position is as follow : 

1. He originally asserted that the tensile strength of 
nearly carbonless iron could be raised about 40 tons per 
square inch by sudden cooling. 

2. He then proved experimentally that the mean in- 
crease was only about 6 tons, but, nevertheless, still 
claimed that this difference in the tenacity of the normal 
metal and of that quenched at 930 deg. Cent. mechanic- 
ally indicated allotropy at the critical points Ar2and Ar3. 

3. When shown that the increase of tenacity is propor- 
tionally distributed over a range above, below, and in- 
cluding these critical points, he asserts that a maximum 
deviation from the proportional line of 0.32 tons per 
square inch constitutes additional mechanical proof of 
the allotropy of iron at the thermal critical points. Com. 
ment would be superfluous. 

Mr. Howe alleges that I have offered no evidence that 
the increase of tenacity is due to crystalline stress. At 
the same time he completely ignores the fact that I have 
proved the molecular ductility, as evidenced by reduction 
of area, to be practically constant. Mr. Howe says that 
he does not know what crystalline stresses are. Would it 
not be better for him to ascertain this before further dis- 
cussing the subject ? 

With reference to the elastic limits of the quenched 
samples, I regret to say that the stress-strain diagram 
apparatus attached to the machine employed was not at 
that time capable of application to test-bars so small as 
those used. In the next series this point will, in com- 

liance with a courteous suggestion made to me by Pro- 
essor Martens, of Berlin, receive special attention. In 
the meantime, unless Mr. Howe produces experimental 
evidence antipodean in quality to that which he has pre- 
sented in the past, I must decline to further discuss the 
matter with him. 

Yours faithfully, 
F , J. O. ARNOLD. 
University College, Sheffield, October 16, 1897. 








THE RATING OF MACHINERY. 
To THE Eprror or ENGINEERING. 

Srr,—I was glad to see the letter from Mr. Josepli 
Potts in ~ issue of the 15th inst. calling attention to 
the case fought by the North-Eastern Marine Engineer- 
ing Company against the Assessment Committee of the 
Tynemouth Union. This case derives special interest 
from the fact that it was the same Assessment Committee 
which fought the Tyne boiler case, resulting in the 
famous decision of Lost Esher on the rating of ma- 
chinery. The advocates of the system of rating 
machinery base_ their high valuations on their in- 
terpretation of Lord Esher’s judgment. The conten- 
tion of this Association is that Lord Esher’s judgment 
supports the view adopted by manufacturers of the 
extent to which machinery enhances the assessment of 
premises. These two varying interpretations of the same 
judgment were clearly | before the same Court of 
Quarter Sessions which some years ago tried the appeal 
of the Tyne Boiler Company, and stated the special case 
on which Lord Esher’s judgment was given. 

The — of our consulting surveyor, Mr. G, Hum- 
hreys-Davies were slightly higher than those given by 
Mr. Potts. His valuation of the land and buildings 
enhanced by the presence of machinery, came out as 
30367., and the assessment was fixed by the Court at 
3250/.; thus we are entitled to claim that our interpreta- 
tion of the Tyne boiler case is correct in fact as well as 
in law. 

Mr. Potts advises machinery users throughout the 
country to be content with litigation and not attempt to 
seek the aid of Parliament. nis opens a vista of con- 
tinual Quarter Sessions appeals, truly a delightful prospect 
for expert witnesses ; but even Quarter Sessions in dif- 
ferent parts of the country may give judgments differing 
in principle, and, therefore, in the interests of the 
manufactnring industries, the committee of this Associa- 
tion intend to continue urging upon Parliament the great 
importance of passing into law the “Rating of Ma- 
chinery ” Bill. The object of this Bill is to give legisla- 
tive sanction to the principles of assessment laid down by 


he Court of Appeal at the instance of the Northumber- 
land Quarter Sessi 


ons, and as interpreted by the same 


Court in the appeal of the North-Eastern Marine Engi- 


neering Company. 


I am, Sir, yours faithfully, 
H. R. Summers, Secretary. 


London, October 21, 1897. 


Mownvre Vipgo.—The population of Monte Video is esti- 





int is almost imperceptible in the recalescence 
iron employed for these experiments. 
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mated at 246,953. 
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THE 


SIMPLEX BICYCLE BRAKE. 





Tue brake is a very important part of a bicycle. 
As the Western man said of his revolver, ‘‘ You don’t 
want it often, but when you do you want it badly.” 
It is possible to ride a machine for days without 
touching the brake, but sooner or later there comes a 
time when the exhilaration of flying downhill, or the 
temptation of hurrying home over unknown roads in 
the dark, betrays the rider into taking a down grade 
at a pace at which back-pedalling is very ineffective, 
if not impossible. It is at such a time that the value 
of a brake is realised. Apart, however, from such 
critical periods, a brake is of constant value to weak 
or timid riders, and enables them to ride down hills 
where otherwise they must walk. 

A very neat form of brake, which has met with a 
very cordial reception, having been applied to thou- 
sands of machines, is that illustrated above. It was 
invented nearly two years ago by Mr. Alfred Williams, 
and is made by the Redditch Cycle Company, Limited, 
of Redditch. It will be noticed that the mechanism 
is designed to be entirely hidden within the tubes of 
the machine, and that there is nothing external to 
bend or rust except the spoon. The brake is applied 
by rotating the right handle, the motion being con- 
veyed through the handle-bar by a flexible shaft 
made of several universal joints. At the end of the 
shaft is a pinion, gearing with a rack on the upper end 
of a rod passing down through the front member of the 
diamond frame and coming out between the front forks. 
On the end of this rod is the spoon. 

Referring to the details, it will be seen that the 

handle is of the ordinary type. It is connected to 
the universal shaft by two serews, which take into 
holes in the brass disc on the squared end of the shaft. 
A second brass disc is fixed in the end of the handle- 
bar and the shaft thus kept central. The universal 
joints are stamped out of flat steel, and then rolled up 
into tubes; these are connected together by pins in 
the usual way. A bearing for the rack and also for 
the pinion is dropped into place through a hole in the 
handle-bar, and then the pinion is threaded through it. 
A pin passed through a hole in the bearing and a 
groove in the shaft fixes all the parts in their places, 
and prevents the handle working out of position. A 
cup is provided to cover the hole in the handle-bar. 
The brake-rod is made in two parts, screwed together 
to enable the height of the handle-bar to be adjusted. 
In the illustration above the parts are shown sepa- 
rated, but anyone acquainted with the construction of 
a bicycle will see how they go together. The handle- 
bar is at the top, with the handle at the right-hand 
side. The flexible shaft is shown bent to fit the 
handle-bar. Below the pinion the bearing is depicted. 
The brake-shoe is at the left, and next to it is the rod 
With a rack at its upper end, and its lower end with 
an internal screw to fit the screw on the brake-spoon. 
_ This brake does not require to be held on; once it 
is applied there is sufficient friction in the mechanism 
to keep it on without further effort on the part of the 
rider, To save the tyre from injury a brush is hinged 
to one side of the brake-shoe to remove gravel or sand 
which might score the surface. The shoe itself is 
lined with a material which is stated to deal tenderly 
with the tyre, and not to wear the surface unduly. 








Water Suppry or Dovcias.—At a meeting of the 
Douglas Town Council on Thursday, a scheme for in- 
creasing the water supply of the town, at a cost of about 
50,000/., was unanimously approved. The scheme is that 
of Mr. Hill, water engineer, and it provides for the storage 
in West Baldwin Valley of 300,000,000 gallons of water 
*ollected from a water-shed of absolute purity. It was 
explained that there was no doubt as to the purity of the 
existing supply, but that in consequence of the growth of 
the town, and an increasing consumption of water, a 
larger suppl y was necessary. 





INDUSTRIAL NOTES. 


THE state of trade as disclosed by the Returns to the 
Labour Department of the Board of Trade is not 
such as to cause grave anxiety. The returns are 
pretty general, comprising 1652 from employers, 
448 from trade unions, and 186 from other sources, or 
a total of 2268. The report states that employment 
shows some decline, especially in groups of trades 
directly or indirectly affected by the Engineering Dis- 
pute, as ——- would be the case, and in these trades 
the state of employment will continue to decline until 
the dispute is settled. The number of unions reported 
upon was 113, with an aggregate of 462,292 members. 
Of these 20,228 were unemployed, or 4.38 per cent. 
But from these figures are excluded the men on strike 
or locked out in connection with the Engineering Dis- 

ute. The proportionate increase since August has 

een from 3.55 per cent. to 4.38 per cent. Inthe same 
month of last year the ratio was 3.6 per cent., from 
fewer unions and fewer members. The chart line 
shows a strong upward tendency since the end of July; 
altogether different from the tendency last year at the 
same date. The classified Table gives the detailed 
figures for the month, the previous month, and a year 
ago as follows : 




















| | Total Percentages. 
nr ak be a 
| f Seas st Pe 
Percentage of Un- | a oe Mearns -«| | 
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|Returns) the | pate, | Month | Year 
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eo eee | ! ae Renee Lee ot 
Under 1 percent. ... 25 | 96,529) 20.9 29.5 | 18.6 
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cent. = ea 21 (| 116,585 | 25.2 22.9 | 15.0 
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cent. *s a 9 | 19,251 | 4.2 10.3 5.4 
7 and under 10 per | 
cent. i. ..| 10 | 85,1971 7.6 12.9 3.5 
10 per cent. and up- 
wards ae 9 67,703 | 14.6 5.3 10.7 
Totals 113 1000 | 100.0 


462,292 | 100.0 


The variations in the several percentages indicate the 
relative proportions of unemployed at the minimum, 
the maximum, and between these ratios. At the date 
when those returns were made up, there was a large 
number affected by the engineering dispute which must 
be added to get a full view of the case. The Depart- 
ment estimated that, on October 9, 579 firms were 
directly concerned in the dispute, and that the total 
number of men on strike and locked out was 45,000, 
or two-thirds more than those enumerated in the 
return. That would give 13.14 per cent., about, as 
being unemployed from all causes, at the dates given ; 
and the number is seriously increasing. But apart 
from the engineering dispute there does not appear to 
be any serious decline in any trade. The worst is the 
cotton trade, which is described as slack ; on the other 
hand, the coal miners have been better employed than 
they were. 





As regards employment in the various industries the 
following is a brief summary. In coal mining, em- 
ployment was better in mands every district than it 
was a month ago, or a year ago. At pits employing 
425,617 workers, the time worked on an average was 
5.24 days per week in the month, as compared with 
4.92 in the previous month, and 4.89 in the same 
month of last year. The number of unemployed in 
Durham and Northumberland was only a trifle over 
one-half per cent. A high average of time was put in 





in the Scotch districts, though some were better than 
others. In the ironstone mines employment continues 
to be good, and it is rather better than a year ago. 
At mines employing 17,066 persons the average time 
worked was 5.78 days per week in the month, while 
the number employed was 5.6 per cent. above that of 
last year at the same date. This regularity speaks 
well for the men, as it does also for the general state of 
of trade in mining. 

In the pig-iron industry employment has been steady, 
without variation, and is better than a year ago. At 
the works of 110 ironmasters sending in returns, 349 
furnaces were in blast, and 22,452 persons were em- 
ployed, or 92 more than last month, at the same 
number of furnaces. At the same date last year 345 
furnaces were in blast, employing 22,164 persons. 
Employment at the steelworks improved slightly, and 
was better than a year ago. At 138 works 38,965 
persons were employed, or 337 more than a month ago, 
and 1147 more than a year ago. At the puddling fur- 
naces and rolling mills there was a slight falling off, but 
employment was better thana year ago. At 91 works 
18,943 persons were employed, or 302 fewer than a 
month ago, but 309 more than a year ago. At the tin- 
plate works there is depression ; out of 484 mills only 
273 were at work. A year ago, out of 482 mills 306 
were at work. 





In the engineering and kindred trades the state of 
employment is widely affected by the dispute. Apart 
from those on strike or locked out, the proportion out 
of work is given at 5.5 per cent., as compared with 4.2 
the previous month, and 2.8 in the same month of last 
year. But this is an inadequate representation of the 
actual position by reason of the extensive stoppages by 
the engineering dispute. The shipbuilding trades are 
also affected by the dispute, although up to date only 
indirectly. The unemployed members have risen to 9.5 
per cent., as compared with 6.3 per cent. a month ago. 
At the same date last year the proportion was also 9.5 
per cent. Everything connected with these important 
industries must now be looked at in connection with, 
not apart from, the — in the engineering trades ; 
for the later phases have associated most of the 
kindred industries with that dispute, in all of which 
employment is more and more affected by the lock-out 
notices. 

The building trades continue to be well employed in 
all the branches. The percentage out of work in all 
the Unions making returns was only 1.4 per cent., as 
compared with 1.2 per cent. in the previous month, 
and 1.3 per cent. a year ago. In the woodworking 
and furnishing trades employment is also good ; for 
the unemployed were only 1.4 per cent., as com- 
pared with 1.7 per cent. in the previous month, and 
1.2 per cent. last year at the same date. It is man 
years since there was such a continuous run of full 
employment for the building trades, 





Dock and riverside labour has improved steadily, 
and is better than a year ago and than last sada: 
The average number employed was 14,962, as com- 
pared with 14,884 in the month previous, and 14,062 
in the same month of last year. Agricultural labourers 
were mostly fully employed, and extra labourers were 
not easily obtainable. Reviewing the whole of those 
returns and reports there is nothing very discouraging 
in them, apart from the labour disputes which have 
greatly interrupted industry. No actual decline in 
trade is perceptible, except possibly in the cotton 
trades. 





The number of Labour Disputes in the month was 
49, involving 9067 workpeople. But that number does 
not include the extensions in connection with the En- 
gineering dispute, which are all treated as part of 
that Dispute.. The corresponding number for the pre- 
vious month was 66, involving 15,303 persons. In the 
same month of last year the number was 51, involving 
8874 workpeople. Of the total number 12 took place in 
the building trades, 11 in the engineering, shipbuilding, 
and metal trades, 10 in mining and quarrying ; eight 
in the textile trades, and eight in other industries. 
The total number of disputes settled in the month 
was 70, old and new, involving about 12,968 work- 
people ; of that total 21 disputes, involving 2756 per- 
sons, were settled in favour of the workers ; 26, affect- 
ing 4836, were settled in favour of the employers ; the 
remaining 23, involving 5376 workers, resulted in a 
compromise. The estimated number of working days 
lost by the above disputes was 1,614,000; in the month 
previous 1,406,000; and in the same month of last 
year 761,000 days. It is estimated that the total 
number of working a lost in the first nine months 
of the present year by Labour Disputes has been 
5,884,000, or perhaps in actual wages over a million 
sterling. 





The changes in the rates of wages have affected 
some 36,200 workpeople ; of that number 12,700 re- 
ceived increases in wages, while 23,500 suffered de- 
creases, The aggregate of both is said to have 
balanced. The increase affected 5000 blast-fur - 











510 


ENGINEERING. 


[Oct. 22, 1897. 








nacemen, but 2642 men of the same trade suffered 
a decrease. About 2000 miners also got an increase. 
But 20,000 iron and steel workers suffered a decrease ; 
this was by the operation of the sliding scale. Changes 
affecting 2400 were effected by strikes; changes 
effected by sliding-scale agreements affected 22,650 
workpeople. The remaining cases of dispute, affecting 
11,150 workers, were brought about by direct negoti- 
ation between the two parties without any cessation 
of work. Changes in the hours of labour were effected 
involving 2760 workpeople, the whole of whom, except 
59, obtained a decrease. The average reduction all 
round was equal to 2.9 hours per week. The persons 
chiefly affected were building operatives, workmen in 
engine-shops and shipyards, and in the printing and 
allied trades. Some reductions were effected by 
strikes, but the major portion was by negotiation 
without stoppage of work. The decreases mentioned 
do not include any of those conceded in connection 
with the Engineering Dispute; those being left as part 
of the aggregate struggle for the eight hours to be 
computer ae dealt with when the dispute is settled. 
In five cases the hours were reduced to 48 per week, 
and in one case to 45 hours; the latter being that of 
the dock labourers at Newport, Monmouthshire. 





The Monthly Journal of the Amalgamated Society 
of Engineers, in noticing the resolutions of the recent 
Trades Union Congress, particularly calls attention to 
the vote of sympathy with the Engineers in their 
struggle, and to the resolution in favour of universal 
federation. It speaks of the tyranny of the Federated 
Employers, but the tyranny of Federated Employés is 
discreetly overlooked ; also the fact that the Engineers 
broke away from the Federation of the Engineering 
and Shipbuilding Trades. This incapacity for seeing 
the two sides of a question is one of the weaknesses of 
the general run of Labour leaders. As regards the 
Engineers’ Dispute, the report says: ‘‘ We are still 
maintaining the fight thrust upon us.” But is this 
really an exact statement of the case? Did not the 
Engineers strike a few firms first, and was not the 
lock-out a reply on the part of the employers? There 
is nothing to be got by hiding the truth or by mis- 
stating a case, especially when the truth is known to 
alland sundry. The full effect of the dispute upon 
the Amalgamated Society of Engineers is more or less 
indicated in the returns. There was an aggre- 
gate of 93,633 members; of these 24,165 were on 
donation benefit, 1647 on sick benefit, and 3084 
on superannuation allowance. The total is put 
down at 28,896, requiring 13,716/. weekly, or at the 
rate of 4s. 84d. per member per week, while the full 
member’s contribution is 1s. 6d. per week. But this 
is not quite all, for there are then other classes of mem- 
bers, some of whom are on the funds. There were 
569 trade members on donation, requiring 280/. per 
week, at the rate of 5s. #d. per member weekly. Then 
there were 895 trade protection members, requiring 
443/, 12s. per week, at the rate of 4s. 2?d. per mem- 
ber. There were also 18 probationary members, cost- 
ing 3/. 15s., or 4d. per week. The total weekly cost 
was, therefore, 14,443/. 7s. weekly. The total on 
donation was 25,629, excluding the 18 probationary 
members drawing their sick pay only. But there is 
another item of expenditure which has more especial 
reference to the dispute, namely, the expenditure from 
the contingent fund, which in September amounted 
to the very large sum of 127,900/. 3s. Id. But, of 
course, a considerable proportion of this comes in 
weekly by levies. The proposal now is to increase 
the contingent levy to 1s. 6d. per week. Strike pay 
is included in donation, but those on strike get extra 
from the contingent fund. But all out of work, or not 
in employment and on the funds, are stated to be on 
donation. The estimate in the report is ‘‘ 24,000 as 
the total affected by the lock-out” to date. The Council 
invite voluntary loans, redeemable when the dispute is 
over. They also invite the support of the general body. 
Unionists are asked to supply the sinews of war, so 
that the battle may be waged to a successful issue. 
Slowly they are recognising that the forces against 
whom they are contending are powerful, and, like 
themselves, are combined. The Unionists rely upon 
sympathy and support from persons engaged in similar 
cnlees, while the employers rely upon their own 
material resources brought into combination for the 
purpose of resisting Labcur encroachments upon 
Capital. 





The monthly report of the Boilermakers and Iron 
Shipbuilders states that there is nothing of a very 
hopeful character to report. Men in all branches are 
being discharged. The number of unemployed is in- 
creasing, and will continue to increase until the Engi- 
neering Dispute is settled. Only a few yards had 
been closed at the date of the report, but a fear was 
expressed that others would follow. The total num- 
ber on the funds at date was 6550, being an increase 
of 1619 in the month. The entire increase was by 


members unemployed, as there was a decrease of 27 
in the number on the sick list and on superannuation 


| 4855, of whom 3902 were on donation ; last month the 
total was 3209, of whom 2554 were on donation. The 
net increase out of work was therefore 1640. The ex- 
penses for the month were 55201. 5s. 2d. The numerical 
strength of the Union is increasing in spite of all diffi- 
culties, for after allowing for lapses of contribution 
and deaths there was a net increase of 30. But many 
of those who run out of benefit only do so temporarily. 
{t is a foolish policy, for they lose benefits if the occa- 
sion arise. The report appeals for special help at this 
crisis. It is pointed out that the dispute is betesen 
the engineers and their employers ; but many of the 
members of the Union are suffering in consequence. 
The figures given of members out of work are as 
follows: July, 1767 ; August, 2086 ; September, 3209 ; 
October, 4855. It is therefore proposed to vote 5000/. 
from the general fund to be devoted to the assistance 
of members suffering through the engineers’ lock-out. 
But the amount so voted is to be returned after the 
dispute is settled by a levy in two instalments. In 
addition to the vote of 5000/. from the funds, there is 
to be a weekly levy of 3d. per member until the dis- 
pute is ended, or until the lock-out has closed. The 
members are told that the vote on the whole question 
must be taken, not in parts. Then several of the 
branches ask for a local levy of 3d., quite apart from, 
and in addition to, the general levy in the resolution. 
The votes on both have to be in the office not later 
than the 25th instant. A very instructive correspon- 
dence is given between Mr. Knight and Mr. Barnes, 
representing the two great Unions; the object of the 
first being to ascertain whether the action of engi- 
neers was intended to be general for the eight hours, 
or confined to London. The replies are not very 
clear. The members locked out are to vote as to the 
conditions upon which they will resume work. A 
serious question has arisen as to lock-out benefit. The 
Council point out that thousands of the members have 
suffered from disputes of other bodies, eight large dis- 
putes being specifically mentioned ; but such members 
were entitled to donation benefit only. If all those 
thrown idle by such disputes were to receive strike 
pay the contributions would have to be increased. 

Therefore, in the present cases, strike pay is only 
given where the yards are closed ; otherwise the men 
get donation benefit. 

The dispute in the engineering trade is affecting 
some of the Lancashire districts seriously, but not 

uniformly. In some districts, where the work is of a 

general character, it is reported that a fair amount of 
non-union labour has been secured, so that the work 

is being done; but operations are to a large extent 

suspended so far as new work is concerned, and there 

is a delay in completing orders already on hand. This 

is causing serious inconvenience. The establishments 

not concerned in the dispute are very busy, some of 
them being important works, The boilermakers also 
are generally busy. There seems to have been an im- 

pression on the Manchester Exchange that the engi- 

neers are already beaten, and that in a short time work 

will be resumed. There do not appear to have been 

any definite reasons for such a view, but it existed. 

As the fight has now resolved itself into surrender, 

and no surrender, and as the men allege that the object 

is to crush Unionism, there will be a rather prolonged 

struggle ere the matter is finally settled. Singularly 

enough, the iron market keeps steady and firm, both 

as to crude and finished iron. The steel trade is also 

steady, with an upward tendency in prices. These 

facts seem to support the theory that the Engineers’ 

Dispute is nearing its end, somehow. 





In the Wolverhampton district no great change has 
taken place as the result of the quarterly meeting. The 
list firms have adhered to the existing basis of 7/. 10s. 
per ton for ordinary marked bars, with the usual extras 
for special qualities. The result of this will be an 
accession of orders, as the stocks of merchants are low. 
The home demand has been limited, and hitherto the 
inquiries by shipping agents have not resulted in book- 
ing new business of any appreciable weight. But the 
principal firms have sufficient orders on hand to keep 
the mills and forges in full steady operation for some 
time to come. <A fair trade has been done in mer- 
chant iron and unmarked bars, and sheets for making 
up purposes ; more has also been doing in tube, strip 
plate, and angle iron for constructive work. Con- 
tracts, it is said, are offered for large quantities if re- 
ductions can be accepted by makers upon quoted rates. 
But makers hesitate to do this, because fuel is dearer. 
Galvanised iron is in brisk request, but the prices are 
kept down by competition. In the steel trade there 
is steady inquiry and the order books are well filled. 
The situation and the outlook is fairly good. 





In the Birmingham district there has been a cheer- 
ful tone generally, in spite of the unsettlement in 
the engineering and allied trades. There has been 
firmness generally in the pig-iron department, caused 
by restriction of production, and by lowness of stocks. 
Constructional engineers and heavy ironfounders are 





allowance. 


The total number of men unemployed was 





busy chiefly in railway bridge and pier work ; but the 


demand for cable iron has slackened owing to the stag- 
nation in the northern shipbuilding iauuaey. Un- 
marked iron has a tendency upwards in price, and 
tube strip is in good request. So far the Engineers’ 
Dispute has not very seriously affected the trade of the 
Midlands, except indirectly, but naturally the cessa- 
tion of work in so many districts lessens the active 
demand for material. As a general rule all branches 
of trade are fairly busy, and the outlook is by no means 
disheartening. There is an almost total absence of 
serious labour disputes in the Midland districts, 





The Engineers’ Dispute drags slowly along. The 
air is usually full of rumours, but mostly they are of 
the day only, with very little substance in fact. The 
latest available figures put the numbers as 78,000 of 
all classes who are out. These consist of about 30,000 
engineers, 20,000 allied trades, 6000 non-union men, 
and 22,000 labourers of all grades. The estimated cost 
to the engineers is put down at from 25,000/. to 
28,000/. weekly ; but, as their own figures show, the 
entire cost largely exceeds that sum. The strain upon 
the Amalgamated Society of Engineers is being gradu- 
ally lessened by the levies, donations, and subscrip- 
tions which are pouring in, not only from English 
Unions but from the colonies, wef some foreign 
countries. All efforts at negotiation up to the present 
time have failed. Persons not in official capacity have 
written to the Prince of Wales, the Archbishop of 
Canterbury, Cardinal Vaughan, and various other 
persons suggesting interference, but all of these de- 
cline to move. Mr. Ritchie has gone as far as he 
thinks it right to go under existing circumstances. The 
Independent Labour Party have a ready remedy—(1) 
To pool all Union funds for the fight ; and (2) to in- 
augurate a universal strike. Ofcourse both are foolish ; 
neither could be done even were it thought right to be 
done. The most serious incident in connection with the 
Dispute is the action of the Ship Repairers’ Association, 
and the subsequent repudiation by the Boilermakers of 
the temporary arrangement come to by Mr. Knight 
and Mr. Allen, representing the Union. The situation 
is complicated by this action. It is reported that about 
3000 Boilermakers and others came out at the close of 
last week, but some refused to come out pending 
orders from the central office. Another complication 
has arisen at Sheftield, where the Moulders have re- 
solved to strike, subject to authorisation by the Iron- 





founders’ Society. But this is likely to be refused. If 
the Ironfounders were to strike in Sheffield there 
will be a paralysis of trade, as there are, it is said, 
no non-union men to take their places. Some half a 
dozen other firms posted notices on Saturday last, 
but up to date of writing there has been no extension 
in the Midlands, neither Birmingham nor Wolver- 
hampton, or other great centres, interfering. 





The threatened crisis in the cotton trade is, it 
appears, likely to be averted by concessions on the 
part of the operatives. The full two-thirds for a re- 
duction was obtained, and, in fact, it is said that the 
result of the appeal is a practical response of unani- 
mity on the part of the mill-owners. In view of this 
fact, it would appear that the operatives have authio- 
rised their representatives to agree to a reduction of 
5 per cent., the workers preferring conciliation to a 
strike. It is remarkable that the men’s leaders have, 
as a rule, abstained from any irritating remarks, 
though there was a talk of resistance. 





The Conference of Railway Servants at Birmingham 
was attended by 112 delegates. There were complaints 
to the effect that the concessions granted by various 
companies only affected a small number, and therefore 
that there was a necessity for a national programme 
for all grades. This programme includes an eight- 
hours day for locomotive men, signalmen, shunters, 
wagon examiners, platelayers, and greasers ; 10 hours 
for all other grades, the 10 hours to be the maximum. 
Overtime to be paid at the rate of time and a quarter, 
with enhanced rates for Sunday work by goods guards 
and other locomotive men. The trip system to be 
abolished, a week’s wage for all grades to be guar- 
anteed, with a general revision of rates. These de- 
mands are to be sent to all the railway companies, 
with a request for an early reply. It was also decided 
to organise the whole of the railway clerks. Thus 
the forward policy is determined upon. Mr. Bell is 
the organising secretary until the election of a general 
secretary in the place of Mr. Harford. As regards the 
latter, there is scarcely a discordant voice outside the 
Union in condemnation of his dismissal. It is pro- 
bable also that he will be run as a candidate for the 
post by the members of his own society. 





The platelayers on the Midland Railway had an 
interview with the directors on Thursday last, when 
the condition of the men, as compared with those on 
other lines, was discussed. The directors promised 
carefully to consider the whole matter. The inter- 
view was a friendly one, and seems to have given 








general satisfaction to the men’s delegates. 
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The Parliamentary Committee of the Trades Con- 
gress have decided to call the next Congress a week 
earlier, because of the meeting of the British Associa- 
tion in the first week in September at the same place, 
Bristol, so as not to clash. The Committee have 
appointed four members to form part of a joint com- 
mittee to settle all labour disputes in connection with 
co-operative societies and their workpeople. This is a 
step in the right direction. 

Two very contrary reports, mutually destructive, 
come from Lancashire. One is that at a meeting of the 
Federation Executive Committee of the Lancashire 
and Cheshire Miners, a resolution was unanimously 
adopted against any contracting out of the Work- 
men’s Compensation Act, and advising all the men to 
accept and stick to the Act pure and simple. The 
other is that the Registrar-General has sanctioned 
new rules for the Workmen’s Accident Society in 
connection with the Bridgewater Trustees’ under- 
takings. The rules provide that the injured work- 
people will in future receive 4s. per week instead of 
&s., as formerly, for the first week, and then 8s. after- 
wards up to 51 weeks on relief pay. The Trustees, 
who employ over 3000 coal-miners, besides mechanics, 
painters, joiners, and others, will contribute 25 per 
cent. of the total contributions to the Society. If the 
resolution of the Miners’ Executive Committee is to 
be of any use, and it states that it represents the 
views of all the local committees and agents, how 
will it affect the operation of the new rules of the 
Bridgewater Trustees, just sanctioned by the Registrar 
General? The whole of the mining population ought 
to be of one accord as to the working of the Act, and 
they should approach it, and schemes under it, free of 
prejudice. 








ANALYSIS OF THE INERTIA FORCES OF 
THE MOVING PARTS OF AN ENGINE.* 
By Jonn H. Macapine. 

Ix an engine which is running steadily under a 
uniform load, the parts of the machine pass through a 
series of configurations, each of which is repeated at 
intervals of one revolution—that is, in equal times. 
Thus the velocities, accelerations, steam and inertia 
forces, stresses in the material, and, indeed, all vari- 
able quantities connected with the running of the 
machine, are periodic. 

They can thus only be expressed by means of periodic 
functions ; that is, by sines and cosines of angles which 
increase uniformly with the time, or with some func- 
tion of the time, together with constant quantities. 
Now it can with truth be said that the only natural 
way to treat any periodic function is to analyse it into 
its simple harmonic constituents ; or, in other words, 
express it as the sum of a series of simple harmonic 
functions of various periods and amplitudes. Har- 
monic analysis occupies a very large place in the appli- 
cation of mathematics to physics, as so many of the 
phenomena of nature are periodic. Very many, in- 
deed, which are mecca A require its use, as, for 
instance, the investigation of the secular cooling of 
the earth. It developed in the hands of Fourier when 
treating the beautiful problems presented by the con- 
duction of heat in solids, ‘‘ but it may be said to fur- 
nish an indispensable instrument in the treatment of 
nearly every recondite question in modern physics.”’t 

The object of this investigation, when undertaken 
several years ago, was to deduce by harmonic analysis 
simple and useful expressions for some of these 
periodic functions connected with the ordinary con- 
necting-rod engine. The expressions obtained are not 
only simple in form, but they supply at once a method 
for obtaining the graphical representations of the 
fluctuating values of the functions which is much 
easier and more rapid than any at present in use. 

Happily, most of the functions we have to deal with 

here, while they can, of course, be deduced from 
Fourier’s general theorem, admit of being treated very 
simply by the well-known trigonometrical expres- 
sions for the value of powers of the sines and cosines 
of angles in terms of the sines and cosines of multiples 
of these angles. 
_ The reason for publishing this paper now is the 
Importance of some parts of the investigation in ex- 
plaining the occurrence in steamships of vibrations of 
shorter period than that of the revolution of the 
engine. The additions made to the original investi- 
gation arise out of questions connected closely with 
this problem, and some of the results in the present 
paper are referred to in the recent paper I contri- 
buted to ENGINEERING (see ENGINEERING, vol. Ixiii., 
page 258) on the prevention of these vibrations, and 
also in the earlier paper by Mr. H. C. Flood and 
myself in the same journal (see ENGINEERING, vol. lviii., 
page 53). 

In Fig. 1, page 512, let A B be the straight line passing 
through the centres of the cylinder and crankshaft ; C 


br Most of the results in the following paper were given 
’y Me in one of three papers which were distributed pri- 
Vately, for a special purpose, in 1889. 

+ Thomson and Tait’s “ Natural Philosophy,” Art. 75. 





the centre of the crankshaft ; E F the comecting-rod ; 
C F the crank ; A the limit of travel of the point K, 
when the crank coincides with CD; and DF B the 
crank circle. Let the angle AC F=0@; CF=r; 
and EF =/. The point E has moved a distance 
A E = @, and the connecting-rod is inclined to A B at 
an angle ¢. 

We will first suppose that the crank C F revolves at 
a uniform rate. 

AC=AD+D0OC, 

but A Dand DC are the positions of the crank and 
connecting-rod when @ = 0; therefore, 


AC=r+i. 
CE = rcos @ + J cos ¢, but also 
CE=AC-AE=r+l-2 
Therefore, 
r+l-—-2=rcos@ +/cos ¢, 
or 
2=1+6- cos 6 — = cos (1) 
r - r 
Again, 
rsin @=/sin 9. 
If 
- = a, this becomes, sin? = asin 0; 
and 
cos ¢= J/{1 — a? sin? 6} 


—s : a? sin? @ — 1 at sini @ — i a&sinf O—... 


€ ) 
Substituting in equation (1) we get, 
tf, 1! 
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a? sin? @ 


— cos @ — 
a rt 


Sie 
_ 


sn at sint 6 -- : a®sinf @-... 
8 16 


=1-—cos0+ : a sin? @ + ; a® sint @ 


+1 asin’ 6 + (2) 
16 


We may now apply the following well-known formulas : 


a 


2 sin?@= 1 — cos2 4. 
23 sint@= 3 -- 4cos2 9 + cos 4 @. 
2 siné vy = 10 — 15 cos 2 @ + 6 cos 46 — cos6 8, 
&e., Coy &e. 
Substituting these in equation (2) and collecting the 
terms we finally get, 
3 5 





z 1 ‘ 
=1+4+=-a+—a - a5 + 
r si 64 lid 256 
— cos 6 > 
— cos 20 (F at i a + » as + ) 
t 16 512 . (3) 
+ cos 46 + 1 a® + $ a + ) 
G4 256 
— cos 66 ( + 3 ad + ) 
512 J 
&e. &e. &e. 


When the shaft is revolving uniformly, that is, 
when @ increases uniformly with the time, each ex- 
pression such as 

K, cos #, Ky cos 2 6, Kz cos 3 6, &c., 
represents a simple harmonic motion. K, cos @ goes 
through a complete cycle of changes during one re- 
volution of the engine. As K, cos 2 @ has the same 
values for the positions of the crank C F which differ 
by 180 deg., this simple harmonic motion goes through 
two complete cycles of changes in one revolution of the 
engine. It is, therefore, said to have a period equal 
to half that of the engine, and so on for the other 
simple harmonic motions. Obviously K, is the maxi- 
mum value of the term K, cos 0. 

Equation (3) shows that the movement of the point 
E may be represented as the sum of an infinite number 
of simple harmonic motions of different periods and 
amplitudes. Also, that besides the simple harmonic 
motion of the same period as the engine, represented 
by the term 7 cos #, we have only simple harmonic 
motions of a shorter period, and each of these periods 
is an evensubmultiple of that of the engine. Farther, 
all the component motions come to a maximum when 
the crankpin F passes the dead points D and B. 

Now, if w is the angular velocity of the crank in 


; adé@ 7 
radians per second, we have w = Te where ¢ is the 
€ 


time. 

Also if v is the velocity of E, we have 

yp = ae de do_ dx 

dt d@ dt dé 

Thus differentiating equation (3) we find, 
“ 





= sin 6 
rw i 
+ sin20( 5a +t + aS + ) 
2 8 256 
: B . < {4 
— sini40( pigs + 3 a + ) (4) 
16 64 
+ sin 60( + 3 a + ) 
256 


&e, &e. &e. 





If a is the acceleration of the point KE, we get from 
equation (4) by differentiation, 


m —@v_dv dd _ ae 
dt d@'dt” — a6’ 
or 
< 3 = cos 6 
rw? r 
+ cos 20 ( a + t a 4 x a+ ) 
ora ; (5) 
— cos 40 -=— a+ fe: 
mie( aloe das ) 
+ cos 60 ( +i” t ) 
&e. &e. &e., 
The force exerted by a mass m having the same 


; ; — Mee 3 ats 3 
motion as the point E is —*% in gravitation units, and 
( 


can thus be calculated at once from equation (5). 
We notice that equation (5) gives : 


When 
= 6 = =l+a, 
r a 
O=", “_=-1+a, 
Tr w- 


The corresponding forces are : 


When 
9 , m w? r 
= 0; g (1 + a). 
@=7,- m w* r a — a) 
g 


This is well known already. 

If the centre line of the connecting-rod E F, pro- 
duced if necessary, cuts the line drawn through C at 
right angles to A B, at H; andif HC =; then a 
force fapplied at E along the line A B will produce a 
turning moment = fc. And the length HC repre- 
sents the linear velocity of E to the same scale as 7 
does that of F. But as the linear velocity of R = w7, 
we get 

” 


ec 
v = we, or— : 
r «Fr 
These statements we need not stop to prove, as they 
are also well known. 
We thus have from equation (4), 





. \ 
£ =sin 0 
= 
. 1 oe 1 ee 
+ sin206 (5 at z a’ + 256 a’ + ) 
ih -. 6) 
- sin 4 a( a Tad a a’ + ) 
a 
+ sin 66 ( “ier * ) 
&e. &e. &e. 


If M is the turning moment due to the inertia of m, 
we have 
mae 

9 
Multiplying equations (5) and (6), we express the vari- 
able part of this moment thus : 


M= - 


ee 


(cos 6 + Agcos2@ + Aycos49+...) 


w2 72 
x (sin @ + By sin2 6+ Bysin4@+ .. .), 
where 
As, Ay oe 8 Ba, By 8 4 
are the functions of a given in equations (5) and (6). 
By multiplication and substitution of 
sin (m + ”)@ + sin (m—n) 6 for2 sin m 6 cos n 8, 


we get 








oe. 
w? r2 
+ sin a ( + q a ++ 1 a 15 4s +o. \ 
4 16 512 
~ sin2a( ) +0xa? +za4 +350 +...) 
cf 
- sin36( + 3 + a3 + b.. ab Foss 
4 32 512 
- sin 40( + 1 4s + ] at + 1 a’ + .) 
4 8 16 
+ sin 50 + a + a + --) @) 
+ sin 66( 4 * +m +...) 
~ sin 7 of +21 a t -) 
512 
eae 
a + 50" 4 )) 


sin8 0( 


For any values of a in practice, the series which form 
the coefficients of the sines and cosines of @ and its 
multiples are seen to be all highly convergent. The 
higher powers of a have but slight influence on the 
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coeflicients of the longer period simple harmonic func- 
tions, but I have carried the approximation so far as 
to include the sixth period, as vibrations of the sixth 
and even the eighth periods have been detected on 
board ship. 

For any given value of a it becomes a very simple 
matter to calculate the value of the coefficients and 
thus follow the fluctuations of the various functions 
given by the above equations. 

Suppose the connecting-rod, centre to centre, is four 








cranks in length, ora = .25. We get 
aie 1.0632 — cos 6 — .0635 cos 2 0 + .0002 cos 464 . (8) 
— = sin@ + .1270sin2@-.0010sin46@+4 . (9) 
TW 
es = cos 6 + .2540 cos 2 6 -.0041 cos 4A 
TW- 
+ .00007 cos 6 0 4 (10) 
“ = sin 6 +.1270 sin 2 6 — .0010 sin 4 6 +4 (11) 
7 
Fig. 1. 
Ay E 


(#010 A) 





- + .0635 sin @ — .5001 sin 2 @ 
2 — .1920 sin 3 6 
.0161 sin 4 6 + .0026 sin 5 6 | 
0004 sin 6 @ 


(12) 


For an engine having a connecting-rod equal to five 
cranks, a = .2, and the expression for the acceleration 
becomes 
cos 6 + .2020 cos 2 8 — .0021 cos 4 6 \ (13) 
00002 cos 6 6 4 ‘Wigs 

It will be noticed what a marked influence this 
increased length of the ‘onnecting-rod has on the 
accelerations and forces of higher period. Also, com- 
parison of the numerical coefficients of cos 4 @, in 
equations (8) and (10), shows that the ratio of the 
maximum value of the forces of higher period to the 
maximum value of the force of first period is much 
greater than the ratio of the corresponding displace- 
ments. 

I will very briefly notice the obvious graphical 
process which the foregoing formulas suggest. Take, 
for instance, @ 
down a curve of turning moments due to inertia, on 
the crankpin path expanded. 


O Y (Fig. 2) at right angles; and from O as centre, 
to any desired scale, draw circles with radii equal to 
the value of the coefficients in the formula for M, 
or a c—equation (12). | 


First circle. Radius = .0635 

Second ,, = eee 

Third ,, <. “=e 

Fourth ,, 55) = SURI 
&e. &e. 


These are marked in Fig. 2 as (1), (2), (3), (4) re- 
spectively. Next draw radial lines from O, which for 
convenience may be at equal angular intervals. These 
are numbered 1, 2, 3. . . 20 consecutively. 

The direction O X corresponds to the crank at top 
centre. 

Now in Fig. 3, A B represents the crank path ex- 
panded ; but, to save space, only short portions of 
the figure, near top stroke at A and B, are shown. 
Divide the whole length of the crank path A B into 
the same number of equal parts as there are radial 
lines in Fig. 2, and number them correspondingly, 
starting from top stroke. 

When the crank is at top centre the turning moment 
is, of course, zero. When the crank is at O1, Fig. 2, 








~ . ' 
.25, and suppose we wish to lay 


Draw two lines O X, | 


i 
m 
6 \ 
‘ : \ 
y \ 
ae = IB 


This graphical method has the advantage of being 
perfectly uniform for all periodic functions. I have 
applied the process frequently in the last six or eight 
years, and have found it exceedingly easy to draw the 
various curves toa large scale with accuracy. All the 
other methods that have been proposed, so far as I 
recollect, require a diagram of the crank circle and 
connecting-rod ; and thus, for very accurate curves, 
require a large diagram and much care and labour. 

I have, so far, treated only the various functions 
referring to a mass m moving with the crosshead EK, 
Fig. 1. Let us now look at the effect of the inertia of 
the connecting-rod, which is of considerable im- 
portance in treating the vibrations of steamships. In 
Fig. 4 (in which the lettering is the same as in Fig. 1) 
let K be the position of the centre of gravity of the 
connecting-rod E F, and let d be its distance from 
E ; which can easily be calculated from the draw- 
ing of the connecting-rod in any particular case, or 


may be determined experimentally by suspending the 





the numerical value of + .0635 sin @, the first term in! 


We will put R for the 


rod with its length horizontal. 





(4010.8) 








RADIUS OF CIRGLE [i)=:0685 
«4 «© « «. « 6@)=*5001 

« (3)=+1820 
“ 2 4 0 » b=°0161 


ee . 


Fig. 8. 


ene 


at Top 








| (#010.¢.,) 
‘ 


equation (12),is given by the length of the perpendicular 
Cc, from the point of intersection of radial line O 1 
with circle (1) to the line O X._ The coefficient being 
positive, we must measure a distance 1C in Fig. 3 
(equal to Cc, Fig. 2) perpendicularly upward from the 
point 1 in A B. 

The value of the second term, — .5001 sin 2 @, is given 
by Dd perpendicular to O X, D being the intersection 
of the radial line O2 with the circle (2). This term 
being negative, and D being on the positive side of 
O X, the distance CD (equal to Dd, Fig. 2) must be 
laid off in Fig. 3 from C downward. The continuation 
of the process is obvious. If any radial line, say 0 4, 
Fig. 2, is used for the first term, the angle 40 X re- 
presents @. For the second term, which contains 
sin 26, the radial line O8, Fig. 2, must be used ; and 
for the third term, which contains sin 3 @, the radial 
line O 12, and so on. 

Also, when a term appears in equation (12) with a 
plus sign, the value of the term (measured by the 
corresponding perpendicular) must be treated as posi- 
tive so long as that perpendicular lies on the positive 
side of OX, and negative if on the other side. This 
rule is, of course, reversed for those terms in equa- 
tion (12) which have a negative sign. 

In laying off the curves where terms involving 
cosines of @ and its multiples occur, the perpendi- 
culars in Fig. 2 must be measured to O Y and a similar 











convention as to signs used, 





fe ee ee ae ee hee 

















mass of the connecting-rod, and I for its moment of 
inertia about the centre of gravity K ; also, y denotes 
the distance of the centre of gravity K from the centre 
line A B, and z its distance from A measured parallel 


toAB. Let ; <h 


The rod is constrained, by the crank and crosshead 
guides, to move in a particular way, and we have to 
find the forces which must act on it to account for that 
motion. We are not here dealing with the whole 
force acting on the connecting-rod, but only with those 
portions of the total forces which are required to 
account for its change of motion. ; 

For convenience, the differential coefficients with 
respect to @ will be indicated by the Newtonian nota- 
tion. That is 
d? x 


dz 
b d 6? 


dé by 2, 


y @, 
and similarly for other functions of @. 
The expressions most important to investigate are : 
(a) The inertia forces parallel to A B. 
(b) The inertia forces at right angles to A B. 
(c) The couple acting on the rod to produce ts 
angular motion. ’ 
(d) The turning moments due to the inertia of the 
connecting-rod. 
Forces are considered positive when they give the 
rod a positive acceleration. Turning moments on the 














ENGINEERING 


513 





Oct. 22, 1897.] 





crank are considered positive when they tend to acce- 
lerate its motion in the direction of the arrow. 

The angular acceleration of the connecting-rod, and 
the couples producing it, are considered positive when 
the motion contrary to the hands of a watch is 
increasing. 

(a) The inertia forces parallel to A B. 

z=x+dcos?=2+ klcos®. 

But from equation (1), 

loos@=r+l—x-—-recosé 


Thus, 
c=atk(r+l—- 2x -—-rcos@) 
=k(r+2)+(1 -k)x—kreosé. 
And, , zh 
= =(1- ky. + kceos @. 

As 

Bo 

ro rw 


we get from equation (5), 
- = cos 0 
r 


+ 60s 20( 





+ (1 - k)- — cos 4 0( +4 @+ 36 @+)) (14) 
9 
+ 0s 6 0( eel 
The required force is, 
_R:w Ly 
y (15) 


Thus, we see that for the first period the finite 
length of the connecting-rod does not affect the accele- 
rations and forces. For the higher periods, the maxi- 
mum values of the accelerations and forces are all 
reduced from what they would be for a mass R moving 
with E in the proportion of F K to FE. This is also 
obvious from the geometry of the motion. 

Thus, when treating the vertical forces for the first 
period we may suppose the whole moving masses con- 
centrated at F. When treating the higher period 
forces, we may suppose the connecting-rod deprived 
of mass ; and, instead, add to the mass of the parts 
already moving along with E, a mass equal to that taken 
from the connecting-rod reduced in the proportion of 
FK to F E. 

(b) The inertia forces at right angles to AB. 

y=dsing=adsin#@. 


/=ksin @ and / ksin 6. 
r r 


The required force is 
— Ryw 


g 

Thus the horizontal force is only of the first period, 
and is reduced from what it would be if the whole 
mass of the connecting-rod were concentrated at F in 
the proportion of EK to EF. This is also obvious 
from an inspection of the figure. 

(c) The couple acting on the rod to produce its 
angular motion. 

I being the moment of inertia of the connecting- 
rod about its centre of gravity, and 

Bw. or + d w, 
dt 

being the angular acceleration of the rod, the couple 
producing the angular motion is 


= +1. (18) 
g 
We have only to evaluate 9. 
sin @ = a sin 0. 
Differentiating we get 


. 
COS d. @ = a Cos 8, 
or 


_acos @ ee —4 
+ = cos 6 (1- a? sin? 6) 2 
COS P 


= «cos @ (1 + 1 a? sin? @ + 2 atsint@+.. .} 
2 8 
Integrating, we get 
@=asin @ + - a sin? @ + 3 gisin'o+ . 
6 40 
Transforming this in the same way as we did 
equation (2), we get finally 
¢ = sin 0 (« + ; a + M4 ao+.. . 


— sin 3 0( +4 a’ + : a+...) 


+ sin 5 6( +a 
&e. 


and 





§=- sino (a+ 4 a? + 64 et: .) 





fine 3 oe q 
+ sin 3 0( +> a+ en (19) 


8 
- sin 5 0( + met — 
&e. &e. &e. 


Using this value in equation (18) we completely 
determine the couple. 

(d) The turning moments due to the inertia of the 
connecting-rod. 

The inertia force given in equation (15), due to the 
acceleration of K. parallel to A B, produces a force 
on the crankpin, the resolved part of which parallel to 
A Bis 

Rw .. 

9 # 

since, neglecting friction, the crankpin is the only 

part guiding the connecting-rod which can apply 

force in this direction. The turning moment due to 
this force 


(19a) 


=-- = sin @ (20) 


Rw’r 
9g 
The force given by equation (15) also induces forces 

on the crankpin and guide, normal to A B. These 

must be equal and opposite, and we may find them by 
taking moments about F. That on the crankpin is 
bale R ow ee (1 — d)singd (20a) 
g lcos 9 
the force on the guide being of opposite sign. 
The turning moment induced 
= —- RY; , @- dane , 
g ¢cos 


’ 


r cos 6, 


which reduces to 


» Row’ r(1- kh) 


z tan 9 cos 6 (21) 


The force ee in equation (17) produces reactions 
from the guide and cranpkin, the latter being found 
by taking moments about KE, to be 


__ Roty d __ Rw - 
g 7 g vs 
and the moments produced by this force 
= Rwk yy x » cos = — Rwrk icosa. (22) 
gq g 


Still neglecting the modification of the force system 
teohenid by friction, the couple given in equation 
(18) will consist of two forces normal to A B, one at E 
and one at F. That is, the total forces on the guide 
and crankpin from steam and the inertia of the parts 
moving with E, and also that due to the movements 
of the centre of gravity of the connecting-rod considered 
in (a) and (b), will be modified to the extent of the 
forces which produce the angular motion of the rod. 
We may thus calculate these forces as if the couple 
alone existed. 

The arm of this couple is/ cos ¢, and the force on the 
crankpin is 

ey Fe 


g re leosp 


alw@ 
gr cos 9” 


that on the guide being equal but of opposite sign. The 


turning moment due to this is 
alw? gcosé 
cos P 


_alw’@ x rceos 0 =— (23) 


gr cos g 

The whole turning moment due to the connecting- 

rod is the sum of the separate moments given in equa- 

tions (20), (21), (22), and (23). Analysing the expres- 

sions in a similar manner to the previous ones we get : 
Turning moment due to connecting-rod 











Se oe Bos Eras yr] 
— (1—k) + sin 0( 4 tt 16 4 +... 
— sin2 @ x pita) 
Sosa 9 , 
J-sin30(pa+ ya Hues \ 
. | See (24) 
— sind 6 x 47 (1-4) 
, + sin 5 0( 5. a+... -) 
&e. &e. , 
ee sin2@ +... 


This expression is only carried as far as a’, though 
there is no difficulty in carrying it as far as desired. 

It will be noticed that when I = 0 and k = 0, the 
turning moment expressed by equation (24) reduces, 
as it should, to that we have previously found for 
a mass moving with the crosshead E. 

Take a = .25. In a large number of cases we have 
very agpmaneee, = .6 and I = R x 





Equation (24) then becomes, 





1.62 7°. 


254 sin @—.2400 sin 26 


Turning moment = Me??? / 9 
g 


— .0768 sin 36 —.0025 sin 4 6 + .0010 sin 56 + \ (25) 


The functions giving the influence of the connect- 
ing-rod can, of course, be treated graphically in the 
same manner as was done with equation (12), 

It will be noticed that in the preceding expression 
the vertical forces are of the first period and even 
submultiples of this period. No odd period forces, 
other than the first, have presented themselves. 
This, however, will no longer hold good if we suppose 
the speed of rotation of the shaft to be variable. 

As we pointed out in the paper on “‘ The Vibrations 
of Steamships,”* this supplies a very delicate test of the 
uniformity of rotation of the shaft of a marine engine. 
To make this plain let us take a simple case. Sup- 
pose the average angular velocity of the shaft still to 
be w, but that it varies in such a way that at the angle 
6 of the crank the actual angular velocity is given by 
d@ 
dt 
piston on the downstroke will be quicker than those 
on the upstroke, and the variation might be supposed 
to be produced in a single cylinder engine by the 
gravity of the moving parts. 

Take a = .25. 

Now equation (8) would remain the same as before, 
as it only expresses the relation between the position 
of the crosshead and the angle of the crank. But in 
deducing the expression for the velocity of the cross- 
head, given for uniform rotation in equation (9), we 

dé 


have: 
v_d 2\=i a“ 
r ree als ae" 


Thus, after differentiating equation (8) with respect 

to 0, we must now multiply it by 
w (1 + ¢ sin @). 

Replacing, as before, the products of circular func- 
tions by the corresponding sum or difference, we get 
instead of equation (9), 

” = sin 6 + .1270 sin 2 6 — .0010 sin 40 
rw 
+ ¢€ (.0635 cos @ — .5 cos 2 6 — .0640 cos 3 6). 

To find the accelerations and forces we must differ 

entiate this with respect to @ and again multiply by 

w (1 + esin 6). 
Rejecting all but first powers of e, we get, instead of 
equation (10), 


w (1+esin @). Thus the movements of the 


@ = cos 6 + .2540 cos 2 @ — .0041 cos 4 6 
rw 


+ e(—.1905 sin 6 + 1.5 sin 2 @ + .3210 sin 3 6) (26) 
If the variable angular velocity, had been repre- 
sented by 
w (1 + € cos 8), 


a very similar result would be arrived at. So that if 
the variation is of the first period, third period forces 
(and forces of other odd periods) will always be intro- 
duced. If e -O1 (that is, if the angular velocity 
varies 1 per cent. above and below the mean) the term 
of the third period in equation (26) will be .0032 sin 3 0; 
and thus the force of the third period, for a single 
crank, will not be greatly less than that for the 
fourth period. The above result is for a single crank, 
but the expression for the forces and couples for any 
particular engine can easily be deduced from equa- 
tion (26). 
If we have 


de 


dt 
we will get instead of equation (10), 


w (1 + esin 2 @) 


— = cos @ + .2540 cos 2 @ — .0041 cos 46 
+ e (.0030 sin 24 + 2 sin 3 @ + .3810 sin 46) (27) 

If e = .01, the term of the third period in equation 
(27) is .02 sin 36; and thus we have a third period 
force of nearly five times the maximum intensity of 
the fourth period force in equation (10). 

Had the angular velocity of the shaft been expressed 
by » (1 + ecos2 @), the force of the third period 
would have been found to be of the same maximum 
intensity as in equation (27). 

The control exercised by the propeller on the speed 
of rotation of the shaft must, of course, be very 
powerful, since a diminution of rotational velocity of 
a pace about equal to that of the slip would 
take all but the frictional load off the engine. Thus 
it is evident that a very powerful change of resistance 
would be produced by less than 1 per cent. increase 
or diminution of rotational velocity. In the Cir- 
cassia we got absolutely no response of the third 
though a two-crank engine is far from being 

alanced for this period. The response of the fourth 
period was very marked, 

Variations of velocity such as have just been sup- 


* See ENGINEERING, vol. lviii., page 209, 
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posed would have their origin most readily in the 
engine. But it is well known that waves, by produc- 
ing a variable resistance at the propeller, give rise to 
periodic changes in the rate of revolution even when 
the surface of the water is unbroken; the action, 
except in the case of a long swell, being somewhat 
irregular. The time between the passage of successive 
wave crests usually comprises a considerable number 
of revolutions; and it at once follows, by similar 
reasoning to that just used, that the principal effect is 
to produce, in addition to each of the periodic forces 
arising from the engine when the shaft revolves uni- 
formly, two small periodic forces, one of which is of 
slightly longer and one of slightly shorter period. This 
may at least partially account for the irregularities 
which must have been frequently noticed in the inten- 
sity of the vibrations of steamships, though it is not 
the only cause. 

(To be continued.) 


AMERICAN RAILROAD PROPERTY. 

Tue American railroad interest is, from its sheer 
magnitude, the most important in the world. But 
while American railroads possess this great import- 
ance, the results worked out in connection with them 
have none the less been extremely disappointing. This 
is attributable to a variety of causes, or rather to a 
combination of causes. In the first place, American 
railroads must be divided into three distinct groups— 
viz., the eastern, the southern, and the western. The 
eastern group comprises the comparatively old-estab- 
lished lines near the Atlantic seaboard, and these are 
more or less good properties, although the observation 
is not of universal application. The southern group is 
associated with the cotton distriets, and has had a 
somewhat chequered history ; the recent development 
of coal-mining and iron-mining in Alabama and the 
aljoining States has tended to improve the position of 
some of the southern lines; but they have suffered, 
on the other hand, during the last few years, from 
the depression in cotton. The western group comprises 
the lines which have proved the most disappointing ; 
a few of the lines centreing at Chicago have done pretty 
well, but the further one advances into the thinly 
inhabited west, the worse the outlook becomes, 
although for the moment the west is looking up in 
consequence of the better prices now prevailing for 
wheat and maize. But while it is important in con- 
sidering the relative value of American railroads, to 
divide American lines into three groups, they have all 
suffered more or less from the tendency to profitless 
competition and the enormous reduction which has 
taken place in freight rates during the last quarter of 
a century. American railroad accounts are kept also 
upon no definite system, American financiers being 
more or less cloudy in their ideas as to how capital 
and revenue shoukl be dealt with, and no authoritative 
book-keeping has been prescribed or enforced by any 
competent public authority such as the British Board 
of Trade. The result is that American railroad 
stockholders never quite know how their affairs 
are moving on, as charges against revenue are 
too frequently increased or reduced at the plea- 
sure of unscrupulous presidents. We have oe the 
words ‘unscrupulous presidents,” because the Presi- 
dent appears to be the real manager of an American 
adliiel There may be some other directors ; but, as 
a rule, they seem to be little more than pawns whom 
the President disposes at his will, and who merely 
record his decrees. Another circumstance which has 
told in the past against American railroad property 
has been the absence of any approved method of 
raising capital. In Great Britain it is generally con- 
sidered good finance to raise one-third of your capital 
by debenture stock, one-third by preference stock, and 
one-third by ordinary stock ; but in the United States 
it is too often the fashio. to raise 75 per cent. or there- 
abouts by terminable debenture bonds, and only the 
remaining 25 per cent. by stock or shares. The result 
has too often been a practical swamping of the share 
capital by an overwhelming bonded indebtness. 

A tendency to improved administration is now, 
however, happily observable in some quarters. In 
the Eastern States the Pennsylvania, the New York 
Central, and some of the Boston lines are conducted 
upon principles which leave little to be desired. It 
is in the south and west that reform is still greatly 
needed. In the Eastern States stockholders may 
possibly derive considerable benefit from the fact that 
all the best companies are refunding their bonds 
upon much easier terms. Such concerns as the 
Pennsylvania Railroad and the New York Central 
Railroad are now raising money upon their bonds at 
34 per cent. per annum, and they are accordingly pay- 
ing off old indebtedness bearing interest at 6 or 7 per 
cent. per annum, with new capital at the reduced 
rates indicated, The result must be highly beneficial 
to stockholders, as the charges which come before their 
investment will be materially reduced in future. The 





only danger is that just as fixed charges are reduced, 
there may be an irresistible demand to still lower 


resulting from cheaper bonds will, of course, be largely 
neutralised. It may be hoped, however, that freight 
rates have now been really reduced to their lowest 
point, and that stockholders, who have to bear the full 
risk incident to railroad enterprise, will be enabled to 
obtain, at any rate, a moderate return upon their 
capital The New York Central Railroad has 
set a wise example, turning its existing lines to the 
best possible account rather than aiming at the barren 
greatness attending mere profitless extensions. As 
the districts through which American railroads run 
increase in population, they can scarcely fail also to 
benefit from increased traffic. In 1890, the United 
States were found to possess a population of 62,000,000, 
and this population is expected to be carried to 
75,000,000 by 1900. Modern American life also ap- 
pears to be drifting in the direction of largely extended 
manufacturing rie, etary and there is accordingly a 
tolerably well-assured prospect of American railroads 
not only having to meet the travelling requirements 
of a greatly increased population, but of their also 
benefiting from a larger movement of raw materials 
and manufactured goods. Railway revenue has been 
constantly growing in Great Britain from these causes, 
and it will be strange, indeed, if somewhat similar 
results are not witnessed in the New World. 

One great element of weakness, however, in Ameri- 
can railroad property is the enormous decline which 
has taken place in freight rates during the last 25 or 
30 years—especially in the Western States. In 1868 
the Chicago, Milwaukee, and St. Paul Railroad re- 
ceived an average of 3.49 cents per mile for every ton 
of freight which it moved. In 1878, the correspond- 
ing average had fallen to 1.80 cents per ton per mile ; 
and in 1888 it had further declined to 1.01 cents per 
ton permile. The lowest scale of remuneration was 
witnessed in 1890, when the average stood at only 
0.99 cents per ton per mile. By painful steps and 
slow, the average was carried in 1895 to 1.06 cents 
per ton per mile; but it had sunk again in 1896 to 
1.00 cents per ton per mile. In the first half of this 
year the average was no more than 1.01 cents per ton 
per mile. The better prices recently current for 
wheat and maize have enabled Western American 
railroal managers to secure slightly better freight 
rates, but it is not exactly clear that these better rates 
will be maintained for any lengthened period. One 
day we hear that a great effort has been made to 
establish a better scale of remuneration, but a few 
days later the discouraging intelligence often comes to 
hand that rates have been cut. No two American rail- 
road managers appear to beable toagree with each other, 
and the results, so far as dividends to stockholders are 
concerned, have been most disastrous. The position 
of American railroad bondholders is tolerably good, 
although there have, at the same time, been many 
cruel disappointments even in American bonds. But 
the lot of American stockholders, especially in the 
Western States, has been ean | deplorable ;_ in- 
solvency, or something bordering closely upon it, has 
always been the normal state of affairs, and the pay- 
ment of dividends has been a disease which has 
occasionally broken out. Although the pressure of 
existence is much less acute in the New World than 
in the Old, Socialism is almost as rampant in the 


United States as it is in Great Britain and 
Europe; and there are not wanting loud-voiced 
American demagogues who preach a_ gospel of 


spoliation and proclaim the theory that if American 
railroads are conducted so as to cover working ex- 
penses that is all that is necessary, and that the 
claims of both bondholders and stockholders should 
be ruthlessly wiped out and shamelessly disregarded. 
Certainly such people as these do not exactly rule the 
roost in the United States, but the fact that they 
exist is none the less a public danger. The railroad 
has been the chief factor in building up the prosperity 
of the United States ; but if a certain class of Ameri- 
can politicians could have their way, the people who 
found the dollars which created this chief factor would 
be simply treated as so many extortioners not entitled 
to any consideration or protection. When the Wes- 
tern States become more thickly inhabited, and when 
they resemble more closely their neighbours on the 
other side of the Alleghanies, a better state of things 
will, no doubt, prevail. But many years must neces- 
sarily elapse before this desirable result will be 
attained, 


THE CONNECTION BETWEEN THE HAR- 
DENING POWER AND THE RETARDA- 
TIONS OF LOW CARBON STEEL.* 

By Henry M. Howe. 


WHEN low-carbon steel is allowed to cool slowly from, 
say, 1000 deg. Cent., its rate of cooling is spontaneously 
retarded (thus proving that some heat-yielding change 
occurs in the metal) at each of three well-marked points, 
of which the upper two, ar2and arg, are identified by im- 
portant indications with an apparently allotropic change 
in the iron itself, while the lowest, ari, is identified with 
a change in the condition of the carbon present, which 











Should this be the case, the benefit 


freight rates. 
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here passes from the so-called ‘*‘ hardening” to the ‘‘ non- 
hardening” or ‘‘cement” state. It was important to 
learn in what manner the loss of the hardening power, 
which occurs during slow cooling, is related to these re- 
tardations. 

In 1895 I showed that while part of the hardening 
rental of such steel is, during slow cooling, lost at and a 

ittle below an, with at least roughly proportional change 

in the condition of carbon ; yet a very large part is lost at 
the upper retardations without corresponding change in 
carbon condition.* 

This latter fact, of course, further supported the already 
strong indications that the hardening of steel is in some 
part connected with allotropy, and the fact that the con. 
dition of the carbon seemed to remain unchanged during 
the allotropic changes, and also certain properties of man- 
ganese and nickel steels jointly suggested to me a slight 
modification of the allotropic theory. This I put forward 
tentatively, and with great reserve, as the ‘‘carbo-allo- 
tropic” theory. 

Professor J. O. Arnold has since twice supported my 
results, first in the discussion of my paper}, and again in 
a later er pune by showing that the law which they 
established, viz., that much of the hardening power is lost 
at the upper retardations, holds true of two other steels 
differing markedly in composition from each other and 
from mine. 

His last results are plotted in the accompanying figure, 
copied directly from his own diagram.§ They are par- 
ticularly interesting, in view of the evidently very great 
care with which his experiments were conducted, and 
more especially of the well-marked break in the tenacity- 
quenching temperature curve at each of the three retar- 
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dation points. It is interesting also to note that his steel 
seems to show the same lagging of the loss of the harden- 
ing power at and below an that mine showed. In both 
these respects his results support mine. 

If, now, he will kindly test the remainder of my work, 
and see in what range of temperature the change of 
carbon condition occurs, he will increase the already great 
obligation under which his welcome results place us. | 

It is true that his language in both his communications 
would lead those unfamiliar with the subject to suppose 
that his results disproved instead of confirming mine. 
But in the former of these two cases this must be referred 
to an apparent complete failure to follow the reasoning, 
a failure which, with its consequent errors and incorrect 
accusations, besides some others, I have discussed in my 
reply ;|| while in the latter of these two cases it must be 
wei sh) to his overlooking the true meaning of his re- 
sults, as I will try to explain. ; 

His experiments inquire whether there are, in the 
tenacity-quenching temperature curve, critical points‘ 


* Journal of the Iron and Steel Institute, 1895, vol. 1., 
page 292 et seq. 

+ Idem., 1896, vol. i., page 200. ie 

+ ENGINEERING, July 9, 1897. Engineering and Mining 
Journal, vol. lxiv., page 213, August 21, 1897. 

§ The dotted ordinates are not in the original. , 

Journal of the Iron and Steel Institute, 1897, vol. 1. 

page 198. 

€ Professor Arnold says: ‘What Mr. Howe really 
required to prove was that associated with the break in 
the recalescence curve at arz there was a corresponding 
break of nearly 6 tons ina curve of which the co-ordinates 
were tenacities and quenching temperatures. . . . In the 
absence of evidence from Mr. Howe on this vital point, 
upon which to a great extent his theory must stand or 
fall, the writer has carried out the following experiments. 
I do not fully understand why in the tenacity-quenching 
temperature curve a break at ar3 would not be as pertinent 
evidence as one at arz; however, this need not disturb us 
in our immediate inquiry, since his results show critical 
points at both these retardations. Nor do I understand 
why it is essential to my theory that the loss of tenacity 
corresponding to the critical point at ar2 in this curve 
should be six tons rather than some larger or smaller 
quantity. Ishould have supposed that any well-marked 
critical point in this curve corresponding to either arz or 


ar3 would have been sufficient for my purpose. More- 








over, while I cannot for a moment admit that the absence 
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corresponding to the upper retardations ar2 and ars, 7.¢., 
to the critical points in the thermal curve. And he 
asserts that there are not, but that the former curve is 
smooth in this range. He draws a smooth curve to re- 
resent his results, and assumes that the deviations of 
Fis results from this smooth curve are due to observa- 
tional error.* : 

Turning, however, to his results, we find that the 
tenacity-quenching temperature curve, far from being 
smooth, actually has well-marked critical points corre- 
sponding to the critical points (7.¢., retardation points), 
in the thermal curve: that the increase of tenacity as the 
quenching temperature rises, far from being, as he asserts, 
proportional to the temperature, is concentrated at these 
retardation points. Indeed, of the increase of tenacity, 
7.07 tons per square inch, which occurs as the quenching 
temperature rises from 650 deg. (which is apparently a 
little above ari), to above ars, over 90 percent. takes place 
at the upper retardations ars and ar2; absolutely none 
either above or between them, and less than 10 per cent. 
between ar2 and ari. His curve not only breaks but 
actually reverses at both arzand ars. 

I can see but two possible inferences which can be 
drawn from these results: Either (1) they are absolutely 
untrustworthy and teach nothing at all in regard to the 
question at issue, an inference which is improbable both 
because of the evident care exercised in the experiments, 
and because their results agree with Professor Arnold’s 
previous ones and with my own; or else (2), so far as 
they teach —- they go to show that the critical 
points sought in the tenacity-quenching temperature 
curve corresponding to the upper retardations, not only 
exist, but are well marked. The inference which Pro- 
fessor Arnold draws—that these critical points in_ the 
tenacity - quenching temperature curve do not exist— 
seems to me absolutely excluded, because while unknown 
and conjectural experimental errors may cause the prima 
facie teachings of an experiment to be questioned or even 
rejected, I fail to understand how they can teach the 
opposite of those teachings. Of course, further observa- 
tions may modify or even reverse the teachings of Pro- 
fessor Arnold’s present ones ; may show that these critical 
points are far more marked than in his present results, 
or that they do not exist. But I must insist that, so far 
as his present results show anything, they make for and 
not against the existence of these critical points. 

He believes that ‘‘the increasing tenacity as the tem- 
perature of quenching rises is the measure of crystalline 
stresses, internal and external.” What crystalline stresses 
are I do not know; I have never heard of them before, at 
least in such a connection. Whether the increase in tena- 
city, i.¢,. the hardening power, besides being the measure 
of these stresses is also the result of them, i.e., whether he 
regards these stresses as the cause of hardening, I fail to 
learn. If he does, then how does it happen that the curve 
representing these stresses breaks at each of the allotropic- 
retardation points, if these stresses be not connected with 
allotropy ? 

He offers no evidence in support of his stress theory, 
and overlooks not only what I am tempted to call Mr. 
Sauveur’s demolition of that discredited theory in his 
reply to the discussion of his paper ‘‘ On the Micro-struc- 
ture of Steel,” but also my own experiments and reason- 
ing combating that theory, and reported simultaneously 





of such critical points in case of Professor Arnold’s steel 
would, in view of the existence of such points in case of 
the steel on which I experimented, have overthrown my 
theory ; yet neither could I agree with Professor Arnold 
that the existence of these critical points now confirmed 
by him really establishes my theory, if that be his mean- 
ing, gratifying to my philo-progenitiveness though such 
a conclusion would & His results, in my view, do not 
establish my theory, but merely support it by confirming 
part of the evidence on which it was based. This evi- 
dence, while it suggests and supports, cannot really estab- 
lish, i.¢., prove my theory. 

* Professor Arnold says of his present results, shown in 
the accompanying figure: ‘“‘ It will also beseen that the 
critical thermal points arz and ars, are as such without in- 
fluence on the mechanical properties. In fact, between 
500 deg. and 900 deg. Cent. the increase of tenacity is 
proportional to the quenching temperature. The follow- 
ing Table shows the experimental errors in measuring the 
Stress required to bring the observed results into absolute 
agreement with the above law.” 

The intrinsic improbability of results may lead us to 
question or even reject them; but so far as the results 
argue at all, it must be in the direction to which they 
themselves point, not in the opposite direction. For 
example, as we pass from left to right, the curve reverses 
and descends both just between arz and ars, and also 
above ar;. Some might say this was sc improbable that 
they disbelieve it in spite of the results, and refer this 
particular feature to experimental error. But note 
clearly that this is not because of but in spite of the 
results, and that the weight of the results, whatever it is, 
makes for this reversal ; only their weight is insufficient 
to overcome the intrinsic improbability. I give this 
merely for the sake of illustrating the principle. Apply- 
ing this to the present case, let me make the distinction 
between the merely unwise and the absolutely unthink- 
able. To hold that the existence of the critical points 
which Professor Arnold reveals but denies is so improbable 
that it is not to be believed, would in my judgment indeed 

unwise, in view of the three independent sets of obser- 
vations (my own and both of Professor Arnold’s) which 
ave indicated that existence; yet it would not be un- 
thinkable. It would be to reject the critical pcints, not 
vecauise of, but in spite of, Professor Arnold’s present 
results. But to hold that these results make against the 
existence of these critical points, when prima facie they 
is not merely unwise; it is unthinkable. 


make for it, 


with my experiments which his present paper misrepre- 
sents. 

I fear that his remarks—that I have found that my de- 
ductions, based on tests obtained with impure materials, 
were erroneous, and that the increase in tenacity which I 
supposed to be 40 tons appears as an experimental fact 
verified by myself to be only 6 tons—rest upon a complete 
misunderstanding. At least I am not aware that I have 
found any such deductions of mine to be erroneous, nor 
that any increase in tenacity which I have supposed to be 
40 tons per square inch has _ Bee shown by myself or any- 
body else to be only 6 tons. Indeed, Iam not aware that 
any assertion, inference, or result of mine in this connec- 
tion has been disproved by any one. (Perhaps I should 
except a single result, the correctness of which I ques- 
tioned in publishing it. This I have since publicly cor- 
rected, on detecting in it an error in the work of the trust- 
worthy public testing-house which gave me it.) As he 
does not locate my alleged assertions, and as my writings 
have been somewhat extended, I cannot be sure to what 
passage he refers; but I suppose that it must be this: 
‘‘The tenacity of almost carbonless steel can be nearly 
tripled by quenching,” a fact which, taken with certain 
others, I held ‘‘seemed to show irresistibly that some 
change other than carbon condition may play a most im- 
portant part in hardening.”* This assertion of mine as to 
tenacity was and remains perfectly true ; there is no dis- 
cord about it, and the other fact that certain other iron 
differing from it, in composition, still more nearly pure, 
nearly free from both carbon and manganese, cannot be 
so eng: y strengthened. 

am the more inclined to interpret his remarks thus 
because of his having previously fallen into a very like 
error of reasoning. I asserted that the tenacity of a certain 
suddenly-cooled steel containing 0.21 per cent. of carbon, 
0.31 per cent. of silicon, and 1.19 per cent. of manganese 
was, say, 88.6 tons per square inch.t Professor Arnold 
found that the tenacity of steel containing, like mine, 0.21 
per cent. of carbon, but, unlike mine, only 9.05 per cent. 
of silicon, and 0.05 per cent. of manganese, was only 33.4 
tons ; whereon he charged me with an error of 98.6 — 33.4 
= 65 tons per square inch.t 

His comments in his second paragraph on my experi- 
ments on the quenching of nearly pure iron are regret- 
table. He says ‘‘His (Howe’s) results, however, were 
very erratic. To take extreme cases, one bar registered 
an increase of only 1 ton, whilst in another the stress 
had risen 8 tons per square inch. The above variations 
suggest serious experimental errors.” He fails to say that 
the conditions under which these results were obtained 
were purposely widely different ; so different as readily 
to account for this variation, the 1-ton increase being 
obtained by quenching in water, the 8-ton increase by 
quenching in a freezing mixture. 

Not only the variations which Professor Arnold notices, 
but also the other variations in my results, are accom- 
panied by intentional variations in my conditions. Of 
course these variations in the results may be due, at least 
in part, to experimental errors ; but in view of the inten- 
tional differences in conditions, this is to be proved, not 
assumed. 

I will now frankly admit that a great many things 
which J have neither said nor thought, and a great many 
opinions which I have never held, are doubtless incorrect 
and even ridiculous. I will further confess that I am not 
responsible for things I have never said and opinions I 
have never held, and that I am a very busy and hard- 
worked man. Now, this being so, is it too much to ask 
Professor Arnold, before further charging me with errors, 
and before further putting words in my mouth, to ascer- 
tain carefully wala they are my errors and words, and 
not to add hastily to my already heavy burdens the need- 
less and annoying one of refuting incorrect accusations 
and disclaiming opinions never mine? I could speak 
more strongly ; but, cui boni? I would give such powers 
as I have to increasing our metallurgical knowledge. May 
T not ask him to refrain from naan ong 06 to so fruitless, 
distasteful, and thankless a task as he has twice forced 
upon me ?§ 


* Journal Iron and Steel Institute, 1895, vol. ii., page 296. 

+ Idem., page 294. 

+ Journal Iron and Steel Institute, 1896, vol. ii., page 294; 
Idem., 1890, vol. i., page 203; Idem., 1897, vol. i., my reply 
to discussion on ‘‘ The Hardening of Steel.” By the way, 
the only evident effect of my appeal to him, made twice 
and in the name of fair play, to retract this and other 
obviously incorrect charges, seems to be this further ap- 
parently incorrect charge, different, though of a like 
species of incorrectness. - ; 

§ The enunciation of my position which Professor 
Arnold gives in his opening paragraph appears to me not 
only misleading, but wholly and most por cage A in- 
correct. The carbo-allotropic variation of the allotropic 
theory is in no way related to or dependent upon the 
hardening power of pure or nearly pure iron, as far as I 
can now see. Moreover, I have expressly pointed out 
that, while proof that pure iron can hardened would 
support the allotropic theory most powerfully, proof that 
it cannot would not in the least oppose that theory, ex- 
cept in so far as it would remove a supposed piece of 
evidence in its favour. (See Osmond, page 30, paragraph 
numbered 7, Author’s edition of Mr. A. Sauveur’s paper 
‘*The Micro-structure of Steel,” &c., excerpt Trans. Am. 
Inst. Mining Engineers, XX VII. Also my remarks in the 
discussion of the same paper, page 3, division headed B, 
and my reply to the discussion on my paper “‘ The Har- 
dening of Reel,” Journal of the Iron and Steel Institute, 
1897, vol. i., page 197, paragraph numbered 5, and page 207, 
paragraph beginning ‘‘ Looking now at the matter,” and 
the following five paragraphs. I have in these places set 
forth my views so fully and so lately that I hardly need 








repeat them here.) 


In saying this I do not lose sight of Professor Arnold’s 
very valuable services. His experiments lay us under 
great obligation ; they are most welcome and valuable. 

Professor Arnold may, perhaps, be able to increase 
very greatly the value of his results. Mr. Hadfield, 
—s on iron not very unlike Professor Arnold’s, 
showed that, while the mild quenching which he used 
increased the tenacity by only 35 per cent.,* it raised the 
yield-point by 81 per cent. In short, his yield-point re- 
cords were far more favourable to the allotropic theory 
than his tenacity results. Now, judging from Professor 
Arnold’s description of his present experiments, he should 
have excellent opportunity for observing the yield-point. 
If he can now favour us with it, we may get still further 
light from his experiments. 

To sum this all up, he misreports my position and 
reasoning again, and misreads both his own and my ex- 
periments ; his experiments fully support instead of con- 
tradicting mine; the alleged discrepancy in my results 
has no existence at all; nor, so far as I see, have the 
alleged errors in my assertions (since alleged to have 
been corrected by myself), any existence. 


A CONTINUOUS STEAM-ENGINE 
INDICATOR.+ 


By Tuomas Gray, Terre Haute, Ind., Member of 
the American Society of Mechanical Engineers. 


THE most important feature of this kind of indicator is 
the mechanism for coe continuous forward motion 
of the record sheet by means of the backward and forward 
motion of the piston of the engine. A continuous uniform 
motion is, of course, readily obtained, either from one of 
the revolving shafts of the engine or from an independent 
source, and for some purposes is sufficient; but where 
the card is to be used for anything more than illustrative 
purposes, and even for that, it is desirable that the rate 
of motion of the paper should, at all parts of the stroke, 
bear a constant ratio to that of the piston. 

A sketch of one form of the instrument which has been 
found to give satisfactory results is shown in Fig. 2, page 
516, On the left of the sketch the cylinder of an ordinary 
indicator with its recording levers will be recognised. The 
— pen is shown in contact with aribbon of paper F 
near its lower edge. This ribbon of paper is drawn from a 
drum G (Fig. 3) carried around an idler cylinder at I and 
wound ona drum H. The rate of motion of the paper is 
controlled by the cylinder C, which is driven by the en- 
gine in the following manner. The wheel A is made to 
oscillate backwards and forwards through the required 
arc by means of any of the ordinary reducing-motion 
arrangements used for taking indicator cards. Cords or 
metal straps are attached to the upper and lower sides of 
the wheel A and carried in similar directions round the 
pulleys B, B, which are fixed to the upper and lower ends 
of the shaft of the cylinder C. The free ends of these 
cords are then led round the pulleys D and connected to- 
gether through a short spring E. If we now suppose the 
wheel A to be turned in such a direction as to pull the 
cord towards it round the upper pulley B, the tension 
on the cord between the wheel and the upper pulley 
will be greater than the tension given by the spring 
EK, while the tension on the cord between the wheel 
and the lower pulley will be less than that given 
by the spring E. he cylinder C will, in conse- 
quence, be given a clockwise rotation, the lower cord slip- 
ping round its pulley and acting the part of a strap brake 
to prevent excessive movement. When the motion of the 
wheel A is reversed the cord between the lower pulley 
and the wheel has the rage tension, and thus causes 
the cylinder C to turn. This, however, also gives a clock- 
wise motion to the cylinder C, and hence it is clear that 
both the forward and backward stroke of the engine 
piston will turn the cylinder C in the same direction, 
and at a rate which, at every instant, is proportional to 
the rate of motion of the piston. The frame which carries 
the drums G and H swings round an axis at I, and is 
pressed towards the cylinder C by a spring. The paper 
ribbon passes between the drum H and the cylinder C, 
and thus when the cylinder is turned the drum is caused 
to rotate and wind forward the paper. Since the drum 
H is driven through the pressure of C on the paper as it 
comes from the idler I, and since C turns an equal amount 
for each stroke, the length of paper which passes the re- 
cording pen is also the same for each stroke, no matter 
how much paper may be stored on the drum. 

The resultant turning moment given by the combined 
action of the upper and lower cords to the cylinder C may 
be expressed as follows. Suppose the upper cord to be 
pulled, and let the tension of the side nearest the wheel 
A be T, while the tension given by spring E is T’ and that 
on the lower cord between B and A is T”, then we have 


elaine 4 0 
T ~ yw = as ’ 
where ¢ is the base of the Naperian system of logarithms, 
& the coefficient of friction between the cord and the 


pulley, and @ the angle of lap of the cord in radius. We 
thus get a forward moment of 


M = (T-T) r= 7 (49-1) 
and a backward moment of 

M = (T’-T") r = T’ r (e“9—1), 
where r is the radius of either of the pulleys B. 





* Not by about 25 per cent., as both Mr. Hadfield and 
Professor Arnold incorrectly say. 

+ Presented at the Hartford meeting (May, 1897) of the 
American Society of Mechanical Engineers, and forming 





part of Vol. XVIII. of the Transactions. 
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Taking the difference of these two moments, we get for 
the effective turning motive the expressions 
M —-M=(T + T” -2 T)r =(T’ — T”) ("4 -1)r= 
T” r (9 — 1)?. 
This turning moment is evidently always such as to turn 
the drum in the same direction, whether the upper or 


the lower side of the wheel A recedes from the cylinder C. 
The pull T’ should always be sufficient to insure that the 








between the datum line and the curve is ote to 
the work done on that side of the piston. This work is 
positive for the forward stroke and negative for the back- 
ward stroke. If the indicator piston and piston-rod be 
properly proportioned to suit those of the engine tested, 
and the ends of the indicator cylinder be connected to 
the corresponding ends of the engine cylinders, the ordi- 
nates of the curve will at all times be proportional to the 
effective rate of working. For the study of the action of 
the working fluid, the effects of different setting of valves, 
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cord which has to slide should do so without becoming 
slack ; that is to say, T’ should be large enough to prevent 
any accidental sticking of the cord from causing T” to 
become zero. 


is drawn on the ribbon by means of a pen, the height of 
which above a datum line, corresponding to zero pressure, 
is proportional to the steam or gas pressure on one side 
of the piston of the engine, the area of the paper included 








| of throttling, of varying speeds, and so forth, the most 
| convenient arrangement is to connect one end of the indi- 
| cator cylinder to one end of the engine cylinder in the 
| ordinary way. The atmospheric line is drawn by a second 







pen (not shown in the sketch), which is made to serve the 
double purpose of drawing a datum line for the diagram 
and of marking a time scale on the ribbon. The time 
scale is obtained by attaching the pen to the armature of 
asmall electro-magnet, the coil of which is in circuit with 
Jwinging Frome a battery and a break-circuit clock. The clock used marks 
piwored at “A” half seconds, and works satisfactorily even when carried 
~Y; on the front of a locomotive drawing an express train. 
The paper ribbon on which the record is taken is usually 
about 2 in. broad, and is carried on a light brass drum 
G (Fig. 3), which is prevented from turning too freely by 
a light friction brake. The paper is passed over the idler 
ee . , I for the purpose of presenting a writing surface in a con- 
ee stant position relatively to the pen levers and also for the 
- | purpose of allowing the drums G and H to be placed a 
short distance from the indicator cylinder. This pre- 


Fig .3 G 
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from wetting the pulleys B or overheating the cylinder C, 
which is found to work best when covered with rubber. 
The drums G and H are made interchangeable, and 
provision is made so that they can be quickly removed 
and interchanged so as to use the paper more than once if 
desired. A number of drums are provided, so that ample 
paper is available for a number of tests. Each drum 


When, under the circumstances just described, a curve 





caution is advisable in order to prevent escaping steam | 


carries upwards of 200 ft. of ribbon, and, hence, allowing 
2in. to each stroke of the engine, one roll of paper is 
capable of taking over 1000 successive strokes. 

he method of feeding the paper ribbon adopted in 
this instrument, requires the cylinder C and the drums 
to be carefully adjusted so as to prevent the paper from 
travelling towards one end or other of the drum H. 
When the adjustment is once made, however, the appa- 
ratus works perfectly. A somewhat more perfect, but 
much more expensive, arrangement is to drive the storage 
drum by clockwork and a spring, while the paper is 
passed between the cylinder C and a second roller. The 
cylinder C then simply controls the motion, and is then 
somewhat more easily driven. Both of these arrange- 
ments give cards of equal length, no matter how much 
paper is on the drum H. When quantitative measure- 
ments from the cards are not required, the paper may be 
wound directly on to the cylinder C. The cards then 
increase in length as the amount of paper on the cylinder 
increases, but this is unimportant in such a case, as the 
change for successive cards 1s not noticeable. 





. Another method of driving the cylinder C is indicated 
in Figs. 4 and 5. Fig. 4 is a plan of the part below «, } 
in Fig. 5, and Fig. 4 may be taken as a section ona, } 
(Fig. 4) of one end of the shaft and driving mechanism of 
the cylinder C (Fig. 2). In Fig. 5 the driving pulley is 
shown at p. It is in this case loose on this shaft, but 
carries two pawls q, q (Fig. 4). These pawls are pressed 
by springs against the rim of a shallow cylindrical box 
which is fixed to the shaft. The pawls are so adjusted 
that when the pulley turns in one tar fe (clockwise in 
the figure), the box, and therefore the cylinder C, is 
turned with it; but when the pulley turns in the oppo- 
site direction the pawls simply slip round, while at the 
same time the cylinder is turned or the pulley on the 
other end of the shaft. In this arraugment the cords do 
not slip on the pulleys, but the connection of the pulley 
to the shaft is such as to slip in one direction and grip in 
the other. This gives precisely the same action as before, 
and has the advantage that for the same amount of 
driving power the frictional resistance is much smaller. 








Tue Port or ANTWERP.—The number of vessels which 
entered the port of Antwerp in the first nine months of 
this year was 3782, of an aggregate burthen of 4,578,445 
tons. The corresponding number of entrances in the cor- 
responding period of 1896 was 3708, the aggregate burthen 
of the ships entering being 4,358,607 tons. 





“MANUAL OF ELECTRICAL UNDERTAKINGS.” —Thesecond 
issue of Mr. E. Garcke’s very useful work has just been 
published by Messrs. F. P. King and Son, Westminster, 
and will doubtless be examined with interest by all con- 
nected with the electrical industries. As was only to be 
expected, the new volume has many additions as com- 
pared with its predecessor, there being now 274 under- 
takings dealt with, which have an aggregate subscribed 
capital of 69,209,4782. These are dealt with under the 
headings Telegraph, Telephone, Electricity Supply, Elec- 
tric Traction, Electrical Manufacturing, and Miscellaneous 
Electrical Undertakings. There is also a directory of 
officials, and an alphabetical list of the companies 
registered since 1856. In the section dealing with elec- 
tricity supply, there is an interesting diagram showing 
graphically the cost of generation, of distribution, rent, 
management, special charges and profit of a number of 
the more important public and private central stations. 
From this it appears that both in Bradford and Man- 
chester the cost of generation has been brought down to 
1d. per unit, whilst at the last-named station the aggre- 
gate cost of production and distribution has been reduced 
to something like 18d. No private company makes as 
good a showing, but comparison of this kind is usually 
somewhat unfair. The cost of generation given above 
includes fuel, oil, waste and stores, wages, repairs and 
maintenance. In the references to London, the area to 
which the operations of each supply company are con- 
fined is shown by well-executed maps. In conclusion, 
we may add the volume contains 598 well-printed pages, 





and is neatly and strongly bound. Its price is 7s. 6d. 
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Any person may at any time within two months from the date of 


the advertisement of the nee of a plete ification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow u in the Act. 


ELECTRICAL APPARATUS. 


~ 22,746. W. J. Davy, London. Automatic Switches 
for Controlling Electric Lamps. [3 Figs.) October 13, 
1896.—An electro-magnet @ is mounted in a fixing plate b secured 
to an insulating slab c connected to a base d by pillars e of insu- 
lating material. Mounted ona supporting pin f secured in the 
fixing plate } is a reciprocatory armature g having an arm hk to 
which is connected a pawl i engaging with a ratchet-toothed ring 
Z secured toa rotatable disc m of insulating material. The whole 
is mounted on the supporting pin f, so that at each reciprocation 
of the armature g the disc m is rotated through an angle corre- 
sponding to one tooth of the ratchet ring. The ring / is prevented 
from running back on the backward motion of the pawl 7, by 
means of a detent pin 7 pressed into engagement with the ratchet 
teeth by means of a spring. To the disc m is secured a contact 
ring 0 divided alternately into metallic and insulating segments 
P, 7, each corresponding to one tooth of the ratchet ring 7. The 
arm / carries an insulated spring 7, to the end of which is secured 
acontact plate s making contact with the ring 0, while a similar 
insulated spring 71 and contact plate s! is secured to the slab c. 
The contacts are curved, as shown, to bridge one division of the 





























contact ring, thus forming a double contact, and is pressed 
against the ring o by the flexible springs, thereby insuring a per- 
‘fect contact. The armature g is returned to its open or normal 
position after displacement by means of the spring t. Assuming 
‘that arc lamps have been switched on to light the streets, and 
‘that the arc lamp circuit is consequently closed, the electro- 
magnet a, which is in the arc-lamp circuit, is energised, and 
-attracts its armature, causing the contact ring 0 to advance a step, 
and thereby place metallic segments p in contact with the fixed 
switch contact plate s!, while the movable switch contact plate s 
remains insulated. On switching off the arc lamps, by break- 
ing their circuit, the magnet a is de-energised, and allows the 
movable switch contact plate to return to its normal position by 
the aid of the spring t, an incandescent lamp being thereby closed 
through terminal v, spring 7, contact s, ring 0, contact s!, spring 
rl, fuse connection w, and terminal 2. In order to extinguish the 
incandescent lamps, the arc-lamp circuit is again completed and 
broken, causing the contact ring to advance a step, and the switch 
<ontact plates s, s! to rest upon the insulating segments q, thereby 
nee the incandescent lamp circuit. (Accepted September 15, 
97. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

22,064, C. Bayer, Vienna. Rotary Engines. [7 Figs.] 
October 5, 1806 ea is the shaft to be coe which has 
keyed to it a wheel, the rim of which is formed of two 
rings 6, b2 bolted to cheeks b! of the spokes b. To the said 
rings are secured the pillow-blocks lb? adapted to receive 
the bearings for the trunnions of the swinging cylinders I, 
II, Il], IV, and the blocks 04 for the corresponding crank- 
shafts 11, I, 111, and IV}. One of the plummer-blocks of 
the shaft a has rigidly secured to it a toothed wheel c, with which 





the toothed wheels ¢,1 ¢?, c3 and c4 keyed to the shafts I), 11, 
poe 4 my [V1 gear. The said toothed wheels, the diameter of 
: 0 which is to that of the fixed toothed wheel as 1 to 4, make 
our revolutions for each revolution of the wheel b, bl, b2, b2 
‘carrying the piston cylinders. While the cylinder I moves from 


the position shown in Fig. 1 to the position occupied by the cy- 
—— II in the said figure, ar the erpieela 
xture 


e, it sucks in a charge of the explosive 
and compresses it. When in the latter position ignition 


shown at II and III expansion and exhaustion. Whilst moving 
between the positions indicated at III and IV a fresh charge is 
sucked in and compressed, and soon. At each quarter of a re- 
volution of the wheel b, b!, b2, b2 an explosion takes place in two 
cylinders placed at an angle of 180 deg. to one another, that is to 
say, in I and III, or II and IV. The admission of the explosive 
mixture into any one of the cylinders takes place through one of 
the tubular trunnions d, the pipe di, and the passages d2 and d3 
formed in the spoke and its cheeks. The spoke ge d? opens 
into a chamber d+ formed in the nave and having an orifice closed 
by a valve d5 at the side of the nave which is recessed and against 
which the face of the distribution box f, which is sha accord- 
ingly, is held in contact by springs, the neck f' of the said dis- 
tribution box being prevented from turning by keys. The dis- 
tribution box f is provided with a circular groove, into which 
project the ends of the stems of the valves in the nave, and this 
circular groove is interrupted at the points where the valves are 
to open for the purpose of admitting an explosive charge or of 
exhausting the products of combustion. The distribution box at 
the points referred to is also provided with admission ports com- 
municating with the inlet pipe and with exhaust ports com- 
municating with the exhaust pipe f5. For the ignition of the ex- 
plosive mixture the spokes carry induction coils I?, II2, III’, and 
Iv2. (Accepted September 15, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,306. J. Pollitt, Blackpool. Lancs. Improve- 
ments in Collier’s Two-Speed Gear, Patents 
Nos. 8893/89 and 13,234/93. [5 — October 8, 1896.— 
@ is a barrel of the bottom bracket which supports the whole 
gear, b the eccentric axle, d the sliding bolt, and e the annular 
wheel or pinion fixed to or formed with the crank spindle c. 
The sliding bolt d is constructed on similar lines to Collier’s, 
but it is provided with a double inclined plane f upon or fixed 
to the projecting head d* set at right angles to the length of 
the bolt as seen in Figs. 4 and 5. The head d* of the bolt slides 
in a slot cut out of a solid metal projection b* forming part of the 
eccentric axle b or secured firmly to the same by brazing, screwing, 
or by other mechanical means. In order to cause the bolt d to 
slide so as to withdraw its end from the hole in the disc of the 
annular wheel or pinion e, it is only necessary to bring into 
contact with the toe of the inclined plane f a plunger g, preferably 
of square steel, which slides in a groove made through a solid 

















part of the bottom bracket or barrel @ When the eccentric 
axle b is revolving and the plunger g is placed in such a ition 
as to act upon the inclined plane J, the sliding bolt @ is withdrawn 
as shown in Fig. 5 from the disc of the annular wheel or pinion e. 
The end of the plunger g at this moment engages in a slot in the 
solid projection b* in which the head d* of the bolt d slides, thus 
relieving the head of the bolt from all driving strain, and holding 
the eccentric axle b fixed by direct contact without the aid of 
intermediate mechanism, and avoiding looseness and rattle by 
wear as in Collier’s invention. The inclined plane / at the end of 
the sliding bolt d may be either a siogle one, so as to only act when 
the gear is being driven in a forward direction; or it may be 
doubl , a8 shown, so that the bolt may be withdrawn when the 
eccentric axle b is being driven either backwards or forwards. 
The invention may be — either entirely between the ball 
races of the eccentric axle b, as shown, or it may be at the end 
outside one of the ball races. (Accepted Séptember 15, 1897.) 


11,435. S. Waters, Tunbridge Wells, Kent. Ad- 
ustable Spanner. [2 Figs.) May 7, 1897.—A is a spanner 
lade of rectangular section, cranked at one end a to form the 
fixed jaw piece; the spanner blade is serrated upon one side at 
a, B isa slotted movable jaw piece, which can be caused to 
freely slide to and fro upon the spanner blade A. The inner sur- 
face of one side of the slot in B is serrated at b. ¢ is a tapered 
cotter or wedge key, which by its wedge-like action forces the two 
serrated surfaces a1, b to engage, and thereby cause the movable 
jaw piece B to be temporarily fixed in any desired position upon 











(445 


A. cl, cl are gib ends to the cotter to ~_ itin place. In Fig. 2 
is shown a modification by means of which the serrated surfaces 
may be dispensed with. This may be effected by substituting for 
the serrated surfaces a pin or roller D placed in a wedge-sha 
slot d formed in the slotted jaw piece B, which pin is caused to 
engage the side of the blade A by means of the cotter or wedge 
key c, and thereupon tighten the movable jaw piece upon the 
blade A in any predetermined position. d! is a bracket to 
strengthen the movable jaw piece. ¢ is a stud screwed into the 
lower end of the spanner blade to keep the movable jaw piece on 
the blade. (Accepted September 15, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


23,846. H. Clarkand J. M. Ringquist, Thornaby- 
on-Tees, York. Sg for Scree: and Con- 
veying Coal. [3 Figs.] October 27, 1896.—Instead of one 


continuous screen the screening bed is made up of a series of 
plates, perforated plates, gridiron bars, or wire mesh. Each such 
screening plate constitutes a section of the screening bed, which 
has its own separate rocking motion but acts in combination with 


showing the screening bed arran: for plates. a represents the 
plates, each of which is moun between the walls or sides b of 
the screen on trunnions c. These plates are hinged at their ends 
to one another, and set in motion or rocked by cranks or eccen- 
trics from one inclination to another, thus gradually discharging 
the coals from the screen. The screens may be operated by any 
suitable means, which will vary according to circumstances, the 
means illustrated by way of example consisting of cranks d, con- 
necting-rods e, and eccentrics /, operated from the driving shaft 
@ of an engine. By imparting a rocking motion to one of the 
“plates” a, all the other plates shave th said rocking motion, 
and the general effect is to present a series of alternating levels 
and inclines, or alternately an angle on which the coal will slide, 
and an angle on which it will not slide, by which means the coal 
is caused to travel evenly over the screen. Instead of attaining a 





Fig.1 








straight run down as in the ordinary jigging and fixed screens 
with a continuous incline, the descent is interrupted by the con- 
stant changing of the “‘ plates” from the horizontal or nearly 
horizontal to the inclined position and vice versa, as illustrated 
hy the full and dotted lines in Figs. 2 and 3. In the case of 
using bars for the screening bed, inventors yrepess placing them 
so that the bars and spaces alternate on each section of the bed. 
The special advantages of the construction hereintofore described 
are that instead of shaking the whole screen, the ‘‘ plates” @ are 
moved, and as these “‘ plates” are on ‘“‘ trunnions,” the whole is 
balanced, hence considerably less power is required to work the 
apparatus and little or no vibration is caused to the structure. 
The coals are evenly distributed over the screening area, and the 
mass charged into the ap tus is thoroughly screened and 
without breakage, as the coals cannot acquire any velocity. (Ac- 
cepted September 15, 1897.) 


RAILWAYS AND TRAMWAYS. 


17,037. erriss, Deckertown, New Jersey, 
U.S.A. Improvements in Sleepers and in Securing 
Rails thereto. [3 Figs.) July 19, 1897.—-1 represents the im- 
—— metallic tie or sleeper which is shown as a rectangular 

ox arranged to lie transversely of the rail, being provided with 
openings 2 to receive within them spikes 3. The box | is pro- 
vided with transverse walls 4 which lie adjacent to the —- 2 
and form a substantial bearing surface for the spikes when in place 
therein; and the spikes are provided with a series of teeth which 
extend along the opposite side thereof, to engage with a spring 
latch 5 arranged within a pocket 6 located at one side of the box 
1. The latch 5 is bevelled at one end and engages the teeth of 
the spikes 3, and the opposite extremity is reduced to receive a 
spring 7, and which normally keeps the latch pressed forward into 
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engagement with the teeth of the spikes. The box 1 is provided 
with an opening 8 directly above the pocket 6, and the purpose of 
this opening is to permit of any convenient tool or other imple- 
ment being inse to engage a depression within the latch, and 
thus withdraw it from engagement with the teeth of the spikes 
and admit of its ready removal. In practice, the boxes are arranged 
transversly of the rail, and are securely embedded in the ballast, 
after which the rails are placed in their proper position thereon, 
and the spikes inserted within the openings 2, whereupon the 
spring latches engage with the teeth thereof and securely hold the 
rails in place. At curved sections of the tracks it is preferred to 
use a plate 9 which is screwed to the box lin such a manner 
that one edge of the said plate will bear against the flange of the 
rail, and thus prevent a lateral movement thereof. (Accepted 
September 1, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


20,325. J.M. Barr, London, and C. E. 8S. Philli 
Shooter’s-Hill, Kent. Means and Apparatus for 
Packing Pistons, Pipe Connections, and Throttle 
Valves. [3 Figs.) September 14, 1896.—Fig. 1 shows a cylinder 
and piston suitable for a gas pump operating according to this in- 
vention. The cylinder C, which is rotated at a rapid speed by 
any well-known means, contains a body of mercury or other 
liquid H, which, by the action of centrifugal force due to the 
speed of rotation, is caused to apply itself as a cylindrical layer 
to the inner surface of the cylinder. The piston P is of sucha 





all the other sections of the machine. Fig. 2 shows a portion of 





takes p] 


ace, and during the movement between the positions 





the screening bed arranged for bars, and Fig. 3 is a similar view 


diameter that its periphery penetrates into the layer of liquid, 
but without coming in contact with the surface of the cylinder ; 
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so that the periphery of the piston being entirely surrounded by 
the liquid, it can be worked up and down in the cylinder as an 
ordinary pump piston with gas-tight closure, the gaseous pres- 
sure up to which such closure can be maintained being dependent 
upon the specific gravity of the liquid and the speed of rotation. 
Thus if the liquid employed be mercury and a oes wager 
moderate speed of rotation be employed, the pump can be readily 
employed for producing a more or less perfect vacuum. The 
pump is provided with a suitable inlet and outlet valves, not 
shown. Fig. 2 shows a pipe connection constructed and operat- 
ing according to this invention. In this case the chamber C is 
fixed to or formed on a tube T!, and, with the latter, receives 
rapid rotary motion, so that the body of liquid H is, as before, 
applied in a cylindrical layer to the inner periphery of the cham- 
ber. T2is a tube which may either be stationary or be rotated at 
a speed different from or in the contrary direction to that of tube 
T!, its axis being either in line with that of tube T! or slightly 
displaced therefrom. P is a disc or flange fixed to or formed on 
the end of the tube T2 with its plane at right angles to the axis of 
the latter, and with a hole through its centre into which, by pre- 





ference, projects an extension tube T? on T!. The periphery of 
the disc or flange P projects, as before, into the layer of liquid H 
without coming in contact with the surface of the chamber C. By 
this means a gas-tight connection is made between the two tubes 
that will withstand a degree of pressure dependent, as before 
stated, upon the nature of the liquid employed, and the speed of 
rotation of the chamber C. At the same time, the said connection 
will serve as an articulated joint allowing a certain amount of 
displacement of the two tubes relatively to each other. Fig. 3 
shows a throttle-valve chamber and throttle valve constructed 
according to this invention. C is again a cylindrical chamber 
fixed to the pipe T! and revolving therewith at a high speed. H 
is the body of liquid applied by centrifugal force to the inner sur- 
face of the chamber, and P is a throttle valve, the periphery of 
which penetrates into the layer of liquid without coming into 
contact with the surface of the chamber; and which is pivoted to 
a fixed support 8, and can be turned by a rod R out of the posi- 
tion shown, in which it shuts off the communication between the 
pipe T! and the open end of the chamber into the dotted position 
_— it allows such communication. (Accepted September 15, 
1897. 

22,369. J. Mackintosh, Lochee, Forfar. Fluid 
Pressure Motors. [4 Figs.] October 9, 1896.—An apparatus, 
according to this invention, comprises a combination of two or 
more radial flow turbines, each system or combination being pre- 
ferably arranged in pairs, 10 and 11, in order to balance the longi- 
tudinal thrust due to fluid pressure. In some cases only a single 
system may be used, the end pressure being taken up by means 
of a thrust block. The aforesaid turbines are arranged so as to 
permit the fluid to flow radially, either alternately towards and 
away from the centre while actuating the vanes. The vane wheels 
12 are inclosed in a case 13, and are fixed upon a shaft 14, whose 
axis coincides with that of the case. The figures ‘show a singie 
system 10, the other 11, if used, being similar, but arranged to 
have its longitudinal thrust in the opposite direction. The work- 
ing fluid passes towards the centre of the motor through the pipe 
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15, and through inclined guide ports or nozzles 16, and impinges 
against the vanes 17 fof the first wheel: whence it passes into a 
chamber 18, and thence through a second series of inclined guide 
ports or nozzles 19, it impinges against the vanes 20, of a second 
wheel and so on, finally passing away to the atmosphere, or to a 
condenser through the exhaust pipe 21, the course of the fluid 
being shown by the arrows. These vane wheels are of different 
diameters, the largest wheel being actuated by the steam of 
highest pressure, the other wheels being smaller in diameter and 
wider, step by step, in proportion to the reduction of fluid 
pressure and velocity of flow. Although, in the example above 
mentioned, the working fluid passes through the centre when 
actuating the wheels, yet the diameters of such wheels may be so 
proportioned that the steam may alternately actuate each wheel 
as it approaches to, or recedes from the centre. (Accepted Sep- 
tember 15, 1897.) 

17,576. C. C. Cooper, London. Valve for Engine 
Governors, &c. (2 Figs.) August 8, 1896.—This invention 
relates to a valve adapted for engine governors, and for steam, 
hydraulic, and other purposes, which is simple in construction, 





requires no washers or other packing, and which is so made and 
fitted that access to the working parts can be easily obtained 
when desired. A and B are the valve inlet and outlet ports re- 


valve casing D, which latter is itself screwed at d, d to the valve- 
box E. The valve-box E is provided with a central cylindrical 
boring e and with a valve seat El. F i3 a disc valve having a 
number of ports f therein which correspond in number and posi- 
tion with ports e! in the valve seat El, which are in open com- 
munication with an annular chamber G leading to the outlet port 
B. The underside of the valve F is formed or provided witha 
central cylindrical stem F1, which is made to accurately fit the 
boring e in the valve-box. The lower end of this stem F! pro- 
jects through the bottom of the valve-box, and is furnished with 
a radial arm H. J is a spring which takes a bearing on the 
underside of the valve-box E and on the upper part of the root 
H! of the arm H, tending to force the latter down and thus to 
keep the valve F on its seating. K is acollar, or its equivalent, 
fixed on or formed in one with the underside of the valve-box to 
keep the spring J in proper position. The valve is opened or 
closed by a partial rotation of the arm H. When the valve is 
opened the ports f and el are in register, and the fluid passes in 
the direction indicated by the arrows in Fig. 1. The valve ope- 
rates on the “‘hit and miss” principle. The pressure of the fluid 
is on the top of the valve, tending to keep it closed tightly on its 
seating. The working faces of the valve and seating, and of the 
valve stem and the boring in which it is fitted, are faced per- 
fectly true. To gain access to the interior of this form of valve 
it is only necessary to unscrew the cover C, and, if desired, to un- 
screw the casing D. Then by disconnecting the arm H the valve 
F may be raised off its seating. (Accepted September 15, 1897.) 


CLES. 
24,032. . A LL. Ba . London. Tip-Trucks. 
(7 Fijs.] October 28, 1896.—This invention relates to tip-trucks 


or wagons such as are commonly used by the railway contractors, 
the objects of the present improvements being to simplify the con- 
struction, increase the angle to which the truck is tilted, and to 
reduce the cost of manufacture. According to the construction 
illustrated in Figs. 1 and 2, the truck a has inclined sides and ver- 
tical ends, and is carried on two pairs of gudgeons }b, b1 which 
project horizontally from its opposite ends and rest in trunnion 
bearings c, c! formed in the upper edges of two vertical piates d 
respectively mounted on fixed gudgeons e, el which extend hori- 
zontally from upwardly projecting portions f of the opposite ends 
of the truck frame. Each gudgeon e, e! works in a curved slot 
9, 9} formed in the nye d, the curve of each slot being struck 
from the centre of the other gudgeon. In its normal or upright 
position the truck is supported upon its gudgeons b, bl, which rest 
in their respective trunnion bearings c, cl in the upper edge of 
such side-plate d, a certain effort being necessary to disturb the 
truck from this position. Upon sufficient force being applied to 
tilt the truck laterally, it turns, as regards each end, in one of 

















the trunnion bearings c or c! until the projection n on the truck 
body arrives in contact with the side of the oscillating plate d. 
Each of the plates d supporting the truck then commences to turn 
about one of the fixed gudgeons e or e! mounted upon the truck 
frame, and to move in the same direction as the truck, thus shift- 
ing the upper bearing laterally and allowing the truck to be 
tilted to such an angle as will insure the complete discharge of its 
1 The dotted lines in Fig. 1 show the position of the truck in 
the extreme angle of tilt. In the construction shown in Figs. 3 
and 4 each end of the truck a is provided with a toothed sector h 
which works in a rack ¢ mounted upon the truck frame. From 
the central portion of the rack i the teeth are omitted, the sur- 
face being left flat, and the central portion of the toothed sector 
is formed with a corresponding flat, the former serving as a seat- 
ing for the latter, so that the truck, when in its normal or upright 
condition, is carried steadily. When the truck is tilted laterally, 
it turns about the centre of the toothed sector A, and, at the 
same time, owing to the teeth of the toothed sector meshing with 
the teeth of the rack 7, the axis of rotation is shifted laterally to- 
wards that side of the truck frame against and over which the 
truck body is being tilted. (Accepted September 15, 1897.) 


MISCELLANEOUS. 
17,469. F. Wicks, Esher, Surrey. Type Foun 
Apparatus. (8 Figs.] July 24, 1897.—As shown in Fig. 3 a 
special disc and set of matrix plungers and a special shield are em- 
ployed to cast spaced types S of the shape shown in Fig. 4, so that 
they can be —— the line of type in which they occur 
being composed a little longer than required and then justified by 
compressing it. The shield C2 has a projecting rib C8 with a 
central hole through which the molten metal is injected, and the 
matrix plunger B terminates in a nose of similar section B4, the 
space type being formed by the metal between and on each side 
of the rib C3 and the nose B4. The disc A hasin this case a groove 
all round its edge corresponding to the rib C8. The types are 
extruded from the moulds by the advance of the matrix plungers 
caused by the cam E!, and as they are extruded they are received 
in channels in the upper faces of links F of achain. These links 
are connected together by pins, which allow it to bend freely in 
oue plane and which are somewhat loose, so as to give the chain a 
little flexibility transversely. Each link of the chain is made with 
two vertical grooves, on each side of which grooves are fitted to 
slide a piece f. When the chain is on a level bed the upper chain 
F passes for some distance along with the periphery of A, which 
has teeth a engaging in the spaces between the links of the chain, 
it passes down a slight incline round a guide roller G1, again up a 
slight incline and around an horizontal roller G. As the chain 
travels along with the periphery of the disc A, each successive 
groove of the disc has presented to it the channel formed between 
the two pieces f! of each successive link to receive a type from 


received it. In this part of its course the chain travels over a level 
table F! till it reaches a point where it travels down a slight incline 
F2 so as to pass under a table T on which the types are collected. 
At the point where the incline F2 begins, there begin also, but with 
a rapid slope, two grooves F3 which receive the lower ends f3 of 
the sliding pieces f1- In the same vertical line with the rapid 
slope of the grooves F3 there are rapid downward slopes of two 
ribs T! projecting down from the table T so as to bear upon the 
shoulders f2 of the sliding pieces f. The effect of the sudden 
slope of these ribs is to depress the pieces as they pass under 





them, leaving the type free on the upper surface of the link and 
resting on the projecting ends of the ribs T'. The chainin return- 
ing from the pulley G1 to G is raised again to its proper level in 
passing round the pulley G, and the pieces / are again raised so as 
to form the type channel. At the point where a type is about to 
be quite, clear from the channel, a link, the front side of which 
channel first descends a revolving approximately semi-circular 
helical blade H! passing behind the type as the rear side of the 
channel is descending, urges the type forwards along the table T 
and under a covering piece H2, causing it to push onwards the 
row of types already collected on the table T. (Accepted September 


1, 1897.) 
25,129. F. A. Kohler and C. Kocsis, Vienna. Ap- 
pesrene for Inflating Pneumatic es with Car- 
mic Acid or other Gases and High Pressure. 
(2 Figs.] November 9, 1896.—The apparatus consists of a strong 
closed receptacle a, for containing the liquid carbonic acid ; pre- ° 
ferably it is made of a seamless steel tube, the ends being reduced 
in diameter and formed with a screw thread. Into the one 
threaded end a! is screwed the indicating device, while into the 
other end a? is screwed the filling and feeding device. The indi- 
cating device consists of a screwed plug b screwing gas-tight into 
the vessel and having a central passage with an axial bore b!, 
through which is passed a bolt cl which passes with a reduced ex- 
tension c2 to the outside. The inner end of the bolt cl carries a 
piston ¢, fitting in a concentric enlargement b? of the bore b! ; over 
the piston ¢ is a membrane f of caoutchouc cramped by a ring nut 
d on to the body of the plug, against which membrane the piston 
¢ is constantly pressed by a strong helical or other spring g in- 
closed by acap gl. The aay and feeding device consists of a 
lug which has two axial bores h1 and h2, which do not meet 
but are branched outward at h3 and h4, and open in the plane 
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surface m of a valvechamber. This face m is covered by a disc 
valve k of flexible material, behind which is a metal disc k1 pressed 
upon by a screw l. On forcing the valve k close against the face 
m, the communication between A3 and h4 is cut off and no fluid 
under pressure can consequently pass into or out of the vessel a. 
On screwing back J, fluid under pressure can pass either from h? 
into hl ifthe vessel a is to be charged, or from hi into A2, ifa 
supply of fluid is to be discharged from a, the passage of the 
fluid ing restricted to any desired extent by the screw/. The 
disc kl has its inner face formed convex, the highest point ery 
made to coincide with the centre of the passage /? and the screw 
being also in line with the latter, so that on screwing up 1 the _ 
sage h3 will be effectually closed against any escape. When ae 
vessel ¢ is charged with fluid under pressure, the head h5 is ve 
by a screwcap p, with packing disc p! ; when it is desired to dis- 
charge a portion of the fluid into a pneumatic tyre, the cap p 1s 
removed, and a tube n communicating with the pneumatic ty re 
is secured to the head h5, so as to communicate with passage A? by 
means of a screwed union-piece nl n2 with suitable packing as 
shown at Fig. 2. (Accepted September 15, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in - 

United States of America from 1847 to the present time, rh 

reports of trials of patent law cases in the United States, may 








spectively ; C is the valve cover which is screwed at c, c into the 





each successive groove of the disc, and when a type is quite ex- 
truded it is still carried on some distance by the link which has 


consulted, gratis, at the offices of ENGENEBRING, 35 and 36, Bedford- 
street, Strand. 
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JAPANESE RAILWAYS. 

Tur annual report of the Japanese Imperial 
Railway Bureau for the 28th fiscal year of ‘‘ Meiji” 
(April, 1895 to March, 1896) has been recently 
published, and contains a mass of details regarding 
the construction and the working of the railways. 
A supplementary report to that of last year, pre- 
pared by Mr. Lowther, the Secretary of Legation, 
Tokio, has also been issued by the Foreign Office 
onthe same subject, and from these two sources 
we shall extract some information on a few of the 
most important points therein mentioned. 

During the year, 172 miles of Government and 
private railways were opened for traftic, making 
the total length of lines in operation 2290 miles. 
Of these 593 miles are Government and 1697 private 





lines. The Government lines now open are : 
Miles. Chains. 
The Tokaido re 440 39 
Shiwano and Echig' 117 3 
Oshiu and Dewa .. 35 40 
Total 593 2 


a continuing expenditure up to 1902-3, distributed 
as shown in the Table below. 

Taking the Fukushima-Aomori Line, which will 
cover a distance of 300 miles, and the amount 
set down to be expended on it about 1,110,000/., 
we arrive at the result that it will cost about 3700I. 


per mile. In the report for 1895 the estimated cost | 


per mile was set down at about 3500/., but as the | 
price of labour has risen since that date about 30| 


per cent., it is doubtful whether even the larger | 


figure will suffice. A further sum of 2,062,450. | 
is also estimated for railways in the Hokkiado, to 
be spread over 12 years. The sum of 2,950,000/. 
spread over seven years has been estimated for the 
doubling of the existing single line of the Tokaido 
Railway. This work has actually been commenced, 
but as yet, for various reasons, progress has 
been slow. The question of altering the gauge 
provoked a good deal of discussion for some time, 
but appears to have been dropped again now. 
Complaints against the management both of Govern- 








ment and private lines have been abundant. The} 


possible, and succeeded in laying over 159 miles in 
the course of the year. The work done does not 


call for any special observations, the lines being 


principally branch lines, connecting the present 
systems ; but there is a tendency toconnect the west 
coast with the east, which up till recently has been 
absent, owing to the difficulties of crossing the 
mountains which form the backbone, as it were, of 
the country. 

The annexed list is that of all the private lines 
in existence at the end of 1896, with the amount 
of their capital and the total mileage of road which 
it is their present intention to construct : 


Total Miles 


Name. Capital. 


of Road. 

£ Miles Ch. 
Nippon 3,000,000 852 3 
Sanyo .. 1,800,000 308 6 
Kinshu 1,650,000 pop ie | 
Chikuho 499,000 41 77 
Sanuki 100,000 27 «21 
Kobu 300,000 26 77 
Kansai 650,000 118 71 
Osaka .. 345,000 45 25 
Hankai 40,000 6 13 











The Government Railway Budget for 1897-8 is 
as follows (the yen being taken = 9 to the pound) : 


Amount. Total. 
Estimated Receipts : £ x 
Traffic .. - ; 1,156,263 
2. Miscellaneous .. ie 49,865 
onitenemeen 1,206,128 
Estimated disbursements : 
1, Salariesand wages... e 39,829 
2. Provision for injuries, deaths, 
&e. oe si +“ aa 401 
3. Compensation and legal ex- 
penses .. * Nc 248 
4. Foreign employés 3,321 
5. Interest .. a 99,062 
6. Working expenses 501,391 
pa 644,252 
a hj ee ee tee ae 20,000 
Of which is set aside for general 
reserve fund e 6 10,000 
And reserve for incidental ex- 
_ penses .. na - 10,000 
Received for material sold 599,509 
Paid for material bought 599,609 
Thus showing a net profit of 541,876 


The most important Government line, which has 
been partly built, is that between Hachioji and 
Nagoya, passing by Shiojiri and thence west by 
Tajirui to Nagoya, and is meant to be an alterna- 
tive line to the present main line between Tokio, 
Osaka, and Kioto, the principal centres of Japan. 
The other important line undertaken by the Go- 
vernment is that branching off at Fukushima from 
the Japan Railway Company’s line, which runs 
north from Tokio, and touching the west coast at 
Akita—which it may be important some day to be 
in touch with—and thence running north to Aomori, 
likewise the terminus of the Japan Railway Com- 
pany’s line. There are also a number of smaller 
extensions chiefly designed for purposes of strategy 
or defence ; but they are being carried out in a very 
leisurely manner, and will take some years to 
complete. 

The total amount included in the Budget 1896-97 
to be expended in the construction of new railways 





18 1,286,6661., and a further provision is made as 
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permanent way of the main Government line, it is Name. Capital. ™ Miles 
asserted, does not receive the attention it deserves. £ Miles Ch 
No improvement in the velocity of trains has taken} yo... 19,00 12 79 
place; indeed, rather the reverse. A passenger | Fsoment nnn A 
train now occupies 61 minutes going from Tokio to | Sano .. 14,500 9 60 
Yokohama, a distance of 18 miles, and the fastest |  Sobu .. 240,000 72 0 
< ° Hoshu 300,000 4 6«8 
trains take 45 minutes. In the course of last | Naniwa 65,000 16 60 
summer the majority of lines suffered considerably | Rasapee ae = 40 
3 - me 0 
Proposed Expenditure on Government Railways in Japan. | Bantan 180,000 45 0 
Nara .. 150,000 2 =O 
| |  Boso .. 120,000 85 40 
Year. Line. Amount. Total. | on 84,000 12 18 
: aereenoee “ a ; Nanyo.. 13,500 6 56 
; P We, £ Dogo .. 6,000 3. 6 
Fukushima-Aomori 177,777 } Naniwa 37,500 8 14 
| Tsuruga-Toyama .. 180,815 Hatsuse 50,000 12 17 
1897-98 + | Hachioji-Nagoya 150,000 | | Kioto .. 510,000 104 6 
| Shinonoi-Shiojiri _ : 72,222 | Chuyetsu 35,000 18 50 
Yatsushiro-Kagoshima .. 11,111 Se 75,000 2 0 
a 2 ——— 591,925;  Hokuyeteu .. .. 370,000 9 6 
f torr gaat ; a pon Joya . fe Be 40,000 20 53 
Hachioji-Nagoya .. oh ..| 338, Toyokawa ,000 18 55 
1898-99 » | Shinonoi-Shiojiri Ske ss) so) eee ayo / 30,000 11 238 
| Yatsushiro-Kagoshima .. ..| 188,889 Karatsu 120,000 27 30 
: : i; ene Nishinari 110,000 4 10 
Fukushima-Aomori és | 223,333 Nankai 280,000 42 31 
1899-1900 {| Hachioji-Nagoya os ge | 555,555 Kojima 28,600 12 38 
Yatsushiro-Kagoshima .. .| 194,445 ‘3 Hankaku 400,000 67 «(0 
| ; . |\——--——| 973,383] Kiwa .. 140,000 32 34 
{ Fukushima-Aomori --| 227,083 Koya .. 150,000 23 40 
1900-01 Hachioji-Nagoya .. ee ..| 511,111 Chugoku 500,000 98 4 
\ Yatsushiro-Kagoshima .. ..| 183,331 : Nanas .. oe 70,000 81 58 
ake rer 921,525 Isominato 380,000 8 26 
1901.02 {| Hachioji-Nagoya..  ..—..| 516,667 Seiwa .. 360,000 64 75 
' \| Yatsushiro-Kagoshima ....| 166,666 Iga. 120,000 25 40 
: ; | ‘eae Jioka .. 80,000 23 60 
1902-03 Yatsushiro-Kagoshima .. sed ee 169,643 Juso 25,000 10 41 
| as Imari .. 27,000 8 16 
Grand total Pe 4,333,922 Omi 100,000 27 45 
| ee oe Fomege 60,000 12 40 
[Sas os TS : Kibi 35,000 13 18 
from the floods, and punctuality became the excep- Bisai .. 60,000 15 0 
tion rather than the rule. : Tugaru “ ee 0 0 
The greatest activity was shown in the construc- Total .. 1. 18,692,000 2931. 19 


tion and projection of new private lines. During 
the year under review, the number of companies pro- 
moted increased by leaps and bounds. The number 
of applications for new lines of railway exactly 
doubled that of the preceding year. The companies 
pushed on the work of construction as quickly as 





In addition, provisional sanction has been given 
for other 42 railways, of a total length of 1559 miles, 
and with a capital of 7,037,5501.; showing that for a 
good many years to come there is likely to be con- 
siderable activity in railway construction in Japan. 
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It may not be without interest to compare the quo- 
tation of some of the railway shares at the present 
time with those ruling at the end of 1895. At that 
time the prices were abnormally high, and taking 
that fact into account, they have been well main- 
tained ; there being only a fall in the majority of 
those given of from 6 to 10 per cent., and in one 
case only is there a rise : 











- ' Paid Up. Price in 1895. Present Price. 





yen c. 
Japan Railway Company 50 114 50 100 
Ryomo... : 50 84 50 838 
Kobu oe “s ; 45 148 00 145 
Sanyo ae : : 30 63 00 53 
Kansai ea ; 47 66 00 66 
Kyushu... ™ : 41 70 00 66 
Sangu : ; ; 50 91 00 91 
Chikuho 50 98 00 82 
Sobu a ; “ 50 133 00 125 


Very little new work on railways has been so 
far undertaken in Formosa, although the railway 
between Kelung and Taipeh has been relaid. The 
locomotives and rolling stock are of such antiquated 
patterns that they are not of much use, and their 
quantity is very inadequate. It is the intention of 
the Government to leave the construction of rail- 
ways in Formosa to private enterprise, and the 
Diet has voted a sum of 1,289,2501. as a subsidy to 
the company, equal to 6 per cent. of the capital. 
This payment is to be spread over 15 years. The 
country would then be divided up into four sections : 


Section. Line from District. 
1 Kelung to Takow West coast 
2 s. Giran North 
3 Takow to Hienchun South 
4 Hienchun to Giran East coast 


The Foreign Office report contains a note of 
warning to British manufacturers. In his previous 
report Mr. Lowther pointed out that they had 
hitherto practically had a monopoly in furnishing 
rails, locomotives, rolling stock, &c., but that it 
would require renewed exertions on their part to 
continue to be the purveyors in this line. Whether 
from an absence of such energy, or from other 
causes, it is a fact that the tendency has latterly 
been for other countries to furnish such com- 
modities. As an example, he states that, in 
September 1896, a tender was granted to Messrs. 
Mitsui by the Government Railway Department for 
13,000 tons of rails. They subsequently placed 
the order with Messrs. Carnegie, of Pittsburg, at a 
price alleged to be 10 per cent. under that quoted 
by English makers. Some time previous to this 
contract being let, there existed a syndicate of 
American railmakers to keep up the price of rails 
for home consumption, and also for export. English 
makers advanced their prices in sympathy with this 
movement, but it is asserted that, in spite of the 
syndicate, rails were exported by certain makers in 
America at prices lower than those quoted as the 
syndicate prices, and thus many orders went: to 
America ; but, with the advent of the McKinley 
régime, and the prospect of increased tariffs, it is 
not improbable that Japanese orders may again be 
placed in England. Up to the end of 1895, Govern- 
ment requisitions and indents were sent en bloc 
to London, and the materials required were pur- 
chased by Government agents, under very rigid 
inspection and supervision. Since the end of 1895 
all requisitions have been issued from the head 
office, Shinbashi, and this will probably continue to 
be the system adopted. These arrangements make 
it necessary for British manufacturers to be repre- 
sented on the spot, and it is satisfactory to find 
that some of our best known and largest manufac- 
turers are now represented. 

In his former report, Mr. Lowther mentioned 
that a very large propertion of the locomotives 
on Japanese railways were of English make, the 
proportion at a comparatively recent date being: 
English, 224; American, 6. Some of the latter 
were purchased in 1890, but did not give satis- 
faction, the finish being unsatisfactory, and the 
consumption of coal greater than on the English 
engines. However, some more were ordered in 1894, 
with a like result. With this experience, it is not 
to be wondered at that the Japanese should prefer 
to purchase English-made locomotives, but we do 
not have a monopoly in this line. Probably owing 
to English makers finding it difficult to adhere 
exactly to a special date of delivery, orders are now 
going to America. Some 60 or 70 locomotives have 
recently been ordered in America by the Govern- 
ment railways and the Japan Railway Company. 





Nine locomotives have been built at Kobe under 
the superintendence of Mr. R. F. Trevithick, 
M. Inst. C.E., and have proved very satisfac- 
tory, but as yet no facilities exist in Japan for 
turning out any large number of locomotives. It 
is probable, however, that before long such facilities 
will exist, as there are, at least, two schemes on 
hand, both of which have influential support. 

The sketch map on page 519 shows the railway 
system in Japan, and not only gives the lines which 
have been completed, but also those in course of 
construction and those for which temporary charters 
have been granted. 
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The Case against Picketing. By W. J. SHAxsy. London: 
The Liberty Review Publishing Company, 1897. 

THE case against picketing is very strong morally; 
legally very weak. When employers of labour are 
found going to great expense—purchasing vessels 
for men to live in, or erecting barracks within the 
precincts of their works—in order to protect free 
labour from picket violence, average common sense 
tells us that there is something left to be desired in 
the behaviour of pickets and the means peaceable 
citizens have of keeping them in check. The latter 
point is well brought out in the little work under 
notice. The author begins with a chapter ‘‘ why 
picketing should be made illegal,” and certainly 
makes out a strong case. The Labour Commission 
Glossary gives the following definition of picket- 
ing: ‘*The act of men standing at the gates of 
mills, docks, &c., watching those who go in and 
out, and inducing them to strike work.” This 
is a very mild description of picketing, and much 
naturally depends on the method of ‘‘ inducing.” 
One man may ‘‘induce” by mild persuasion, ap- 
pealing to devotion to class, pity, generosity, and 
the higher sensibilities generally. Others ‘‘induce” 
with ‘’arf a brick” or a hobnailed boot. Which 
of these two widely-different systems is favoured 
by the trade-union pickets the police-court reports 
will give a partial idea to the average newspaper 
reader. We say partial, because not all cases are 
reported, and, moreover, the great majority of 
cases never come into the police-courts at all. 
Nothing is more difficult than to get non-union 
workmen who have been assaulted by pickets to 
prosecute. Working menare very like schoolboys, 
and have a false system of morals, in which moral 
courage finds no place. The man who appeals for 
protection to the magistrates and the police is 
looked on as what a former generation of school- 
boys described as ‘‘a sneak.” The public opinion 
among working men does not apparently recognise 
the cowardice of half-a-dozen men attacking a single 
one ; or, as was the case a few days ago, of half-a- 
dozen men attacking a non-unionist and his wife, 
getting them down and then kicking them. This 
is one of the many unrecorded cases. In connection 
with the same works another man was attacked 
about the same time and knocked about so that he 
was laid up for a week. The assailants of this man 
were known, but he refused to prosecute when 
urged to do so, because he ‘‘ did not wish to become 
a marked man.” Another instance of a similar nature 
occurred at the same works a short time previously. 
All these three cases came to the knowledge of the 
employers within a short time, because they re- 
sulted in such violence that the men were laid up 
—and the woman, too, in one case—but it is thought 
that others who had disappeared have been treated 
in a similar manner, whilst less pronounced violence, 
ag tyranny, and terrorism, are in requisition 
to bring opponents or unwilling supporters into 
line. A method of procedure that has come within 
our notice is to write a letter to a man’s wife con- 
doling with her on the fact that she is about to be- 
come a widow, it having come to the knowledge of 
the writer —anonymous, of course—that it has been 
decided at a secret meeting of ‘‘ The Friends of 
Labour ” to put the husband out of the way. No 
doubt these threats will appear very childish to 
the average citizen, but working men’s wives have a 
closer acquaintance with the extremes to which 
— sometimes go, and amongst them the reve- 
ations of Sheffield Trades Unionism are not alto- 
gether forgotten. 

To return to Mr. Shaxby’s book and the legal 
aspect of the matter, we find Section 7 of the Con- 
spiracy and Protection of Property Act, 1875, 
quoted as follows: ‘‘ Attending at or near the house 
or place where the person resides, or works, or 

















carries on business, or happens to be, or the ap- 
proach to such house or place, in order merely to 
obtain or communicate information, shall not be 
deemed a watching or besetting within the meaning 
of this Section.” This is, therefore, legal picketing. 
Mr. Shaxby verytruly observes, ‘‘that it may be said, 
without exaggeration, that such is not what goes by 
that name during a strike.” The author gives it the 
name of ‘‘legalised intimidation,” and quotes 
Lord Bramwell’s statement in the House of Lords, 
that ‘‘legal picketing would never pay its way.” 
Mr. Shaxby would not extend the principle of the 
existing Conspiracy Act, but would ‘render the 
provision of that Act more directly applicable to 
modern, commercial, and trade difficulties.” Later 
on he says: ‘‘Freedom of combination and the 
right to strike are indisputable possessions, but so 
also must every individual man have liberty to join 
a trade union or not, to strike work or not, as he 
himself chooses.” The police can at present, we 
are told, disperse a crowd waiting to gain admit- 
tance to a theatre. ‘‘Should a strike of stage 
carpenters or scene shifters be in progress, all the 
carpenters in London may assemble for the purpose 
of picketing, but the police have no authority to 
remove the obstruction unless the law relating to 
riot and breach of the peace be violated.” The author 
would prevent picketing for more reasons than one, 
‘* Set a crowd of idle loafers, persons who for a fancy 
grievance have recklessly thrown themselves out 
of work, and their wives and children upon charity 
and into starvation—set these to watch a sensible 
steady workman, and the fear of nothing short of 
flogging will deter them from heaving brickbats 
from behind a wall, if they can. Prevent the 
opportunity, and you check crime.” 

Mr. Shaxby brings official evidence in support of 
his views. The Trade Union Commission of 1867 
says: ‘‘So far as relates to members of the union 
promoting the strike, the pickets cannot be neces- 
sary if the members are voluntarily concurring 
therein : so far as relates to workmen who are not 
members of the union, picketing implies in principle 
an interference with a right to dispose of their 
labour as they think fit, and is, therefore, without 
justification ; and so far as relates to the employer, 
it is a violation of his right of free resort to the 
labour market for the supply of such labour as he 
requires.” This was said 30 years ago, and the 
author of the book under review claims that what 
has occured in the meantime has afforded evidence 
of the suitability of the legislative changes he sug- 
gests. Baron Bramwell, in the same year, 1867, 
said : ‘‘The public had an interest in the way in 
which a man disposes of his industry and his capital ; 
and if two or more persons conspired by threats, 
intimidation, or molestation, to deter or influence 
him in the way in which he should employ his 
industry, his talents, or his capital, they would be 
guilty of a criminal offence.” 

If picketing is to stopped, ‘‘black-listing,” it is 
claimed, should also be stopped, and this the author 
concedes as reasonable. The ‘“‘biack-list ” contains 
the names of workmen who have struck, and is sent 
round from one employer to another in order that 
the men might not be againemployed. It is needful 
we should explain this. We quite agree that it is 
an objectionable weapon of offence. We are told 
that in America a judge declared against some 
Connecticut employers who black-listed a workman, 
that ‘‘any conspiracy to prevent, obstruct, or 
hinder any man from putting his labour on the 
market is highly criminal at common law.” This 
is very good sauce for the employer goose, but 
where would the trade unions be if it were applied 
to the working-man gander? It is considered a 
matter of the most elementary right that in a 
‘union shop” no man should be allowed to do 
work ‘‘ belonging” to a trade who is not a trades 
unionist ; or, if this rule is broken, the men should 
go out on strike. That is a conspiracy on the part 
of the unions to prevent others ‘‘from putting 
their labour on the market.” It is analogous to 
the ‘‘black list.” We must give our American 
friends the credit of having the common sense to 
tolerate neither the one nor the other. But how 
are we to legislate against this kind of thing‘ 
What manner of law can be framed to make masters 
employ men they do not want to employ, or make 
workmen continue in an employment they wish to 
leave? It is possible to make it illegal to stop a 
black-list being sent round, but, as a counterpart, 4 
union which attempts to limit employment to its 
members alone must be also declared beyond the 
pale of the law. It would be interesting to see how 
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a Bill framed on these lines would be received by 
the Labour party. 

We have not space to follow the author in all his 
arguments and the instances he quotes. Those who 
are interested in the subject will do well to consult 
the book itself, for it is full of information. The 
author takes the employers’ view of the question, 
and there are arguments that might be brought 
forward on the other side; but no disinterested 
person will be inclined to say that he does not 
make out a strong case against picketing. For our 
own part we cannot see why a mob of workmen on 
strike should be allowed to collect outside works to 
yell and jeer, shake fists at and threaten workmen 
who are willing to take up work which the strikers 
do not care to perform. That ought to be an illegal 
assembly. Almost as objectionable are the smaller 
pickets that lurk about the approaches to works 
and utter covert threats to men employed. The 
utterance of such threats, even if disguised as 
‘‘ friendly warnings,” should be looked on as 
serious misdemeanour, and should be punished 
with sufficient severity to prevent their recurrence. 
Freedom of contract in the labour market, as in 
other markets, should be maintained, and violence 
or threats of violence should be sternly repressed. 
If men do not choose to work because a man 
not of their union is employed, it is not within the 
province of the law to compel them to do so; and 
if employers declare that they will not employ men 
who belong to a certain organisation, they should be 
free to follow their determination. Further, works 
managers have a perfect right to apply to a former 
master for the ‘‘character” of any workman they 
contemplate employing, in order to findout whether 
he is suitable for the work he undertakes to do, 
and so long as the ‘‘character” is not tinged by 
personal malice it is a privileged communication. 
No one would think of barring a workman from 
asking another whether the establishment he was 
thinking of seeking employment at was a pleasant 
one to work in, and the masters should have a 
corresponding right. Some of the instances Mr. 
Shaxby quotes are exceedingly interesting, and 
show to what lengths workmen’s combinations have 
gone in their endeavour to gain contro! of the em- 
ployment of labour, and how irresponsible they are 
owing to the impossibility of recovering any damages 
against them by civil process. The chapters on the 
law and practice in the Colonies and abroad, and on 
the present legal position in England are also in- 
structive. The book is one that should have a 
wide circulation. 
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VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 460.) 

As supplement to our illustration of the plant 
used in the manufacture of steel, we reproduce on 
| pages 522 and 523 a photograph and several details 
| of a new wrought-iron riveted chimney in connec- 
|tion with the eleven open-hearth furnaces, de- 
‘scribed in the preceding article. The chimney is 
| 172 ft. high from the ground-level, the mean in- 
ternal diameter being 10 ft. 6in. The details of 
the foundation are shown by Figs. 34 to 38. It is 
of brickwork surrounded by concrete, with strong 
anchoring bolts. The dimensions of the shaft are 
given in Figs. 29 and 33. Around the shaft a plat- 
form has been constructed (Figs. 30 to 32). It is 
raised and lowered by the hand-winch, illustrated 
in detail by Figs. 39 to 41. This is to facilitate 
painting, &. 





THe MANUFACTURE OF ARMOUR-PLATES. 


Messrs. Vickers commenced the manufacture of 
armour-plates in 1888, at which time they and 
several steel-makers were invited by the Admiralty 
to send in armour-plates for trial. The plate sub- 
mitted by Messrs. Vickers was tried on Sep- 
tember 6, 1888, and gave splendid results. The 





trial was on board H,M.S. Nettle, and it may 


C.E. Fourth edition. | 


interest the general reader if we preface the results 
of this and other historical trials by a short descrip- 
tion of the methods adopted on such occasions. 
The plate to be fired at is supported on backing 
| usually 5 ft. thick, secured by eight bolts, the 
| plate itself being fastened into an iron frame by 
| means of wedges held in place by lug plates bolted 
|on to the iron frame. The muzzle of the gun is 
‘only 30 ft. distant from the plate; it projects 
through a hole in an armoured bulkhead running 
across the compartment, behind which the gun is 
mounted. The plate and gun are on the main 
deck, while the firing station is on the deck below. 
The sides of the ship are also armoured to prevent 
splinters from projectile or plate doing damage. 
The gun used is usually a 6-in. breechloader firing 
the service Holtzer or Palliser projectile. So much 
for the methods of testing. On our two-page plate 
and on page 534 we reproduce a series of photo- 
graphs showing typical plates after trial, beginning 
with the first plate and ending with the latest. 

The plate submitted by Vickers in 1888 differed 
from those manufactured up to then by the two 
English makers of the day in the fact that it was 
a solid-steel plate with .34 per cent. of carbon—not a 
compound plate. It measured 8 ft. by 6 ft. by 
104 in. thick, and was attacked by three Holtzer and 
two Palliser projectiles fired with the full charge of 
48 lb. of EX E powder from the 6-in. gun, the 
velocity being 1976 feet per second, the energy of 
striking being 2723 foot-tons. We reproduce on 
our two-page plate a photograph of the front and 
back of the plate after the trial (Figs. 42 and 43). 
In no case did the shot penetrate the plate ; it was 
only slightly cracked at one corner. The Holtzers 
rebounded, being very much set up ; the Pallisers 
broke up in the hole they themselves made. The 
backing was practically undamaged. These results 
were regarded as specially satisfactory, being 
better than anything previously tried, and the 
Admiralty gave orders for the 5-in. plates forming 
the coamings to the engine hatches of the cruisers 
of the Edgar and Latona classes then being built 
under the Naval Defence Act. 

We have no intention of wearying the reader 
with notes of all the successive trials; we shall 
content ourselves with rather a brief description of 
a series of trials, each marking the several stages 
in the improvement of armour during the past 10 
years, when the qualities of resistance have been 
increased considerably more than 100 per cent. 
Views of the plates tried are given on our two- 
page plate and on page 534. The second step 
in advance was in the manufacture of plates of 
nickel steel, having about 2 per cent. of nickel 
in them. A plate with this alloy in it was sub- 
mitted and tried on January 29, 1892: it was 
the first nickel-steel armour-plate tried in this 
country. The size was, as before, 8 ft. by 6 ft. by 
104 in. thick, and the attack was again made with a 
6-in. breechloading gun, with the same charge and 
ballistics as already recorded. The comparison of 
the views of the plate after the trial (Figs. 44 
and 45) with the plate of September, 1888, 
is interesting. The nickel-steel plate, it will be 
seen, was very much cracked ; but in no case did 
the projectile penetrate, although in the case of 
No. 5 shot the hole was plugged by the projectile. 
The Pallisers were smashed up on the face of the 
plate ; the Holtzers rebounded in a broken state. 

The next test to which reference may be made 
is that of the first trial in Europe of a nickel-steel 
plate treated by the Harvey process, viz., by first 
carburising and subsequently hardening by chil- 
ling. Messrs. Vickers made this plate, and the 
views we give are of historical importance (Figs. 
46 and 47). The plate was 8 ft. by 6 ft. by 
10} in. thick, and was attacked on November 
1, 1892, by five shots from a 6-in. gun, with 
48 lb. charge of E X E powder, three shots as 
usual being Holtzers and two Pallisers. All five 
shots were broken into fine pieces, there were no 
cracks on the plate, and the penetration did not 
exceed 3in. to 4in. Nor was there any bulge on 
the back of the plate, so that the backing was as 
good as when it was put up. This trial took place 
on the Nettle. This same plate was again fired at 
by a 9.2-in. gun at Shoeburyness on June 1, 1893 
(Figs. 48 to 50). In the case of thefirst shot thecharge 
was of 126 lb. of brown prism powder, the striking 
velocity being 1698 feet per second, and the energy 
7595 foot-tons, at a distance of 20 yards. The projec- 
tile, which weighed 3791b., penetrated 6in., but then 
broke up, the point plugging the hole as shown in 
Fig. 48 and the remainder of the shot being found in 
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many fragments in front of tle plate. The point of | plugged the hole, the remainder being broken to 
this projectile was dislodged by the next round. | pieces. The plate, although much shattered, there- 
The plate thus stopped this first shot, notwithstand- | fore kept out the shot in all cases ; and as a comple- 
ing the high velocity and weight, but sustained five | ment to the views of the plate, we reproduce a 
cracks, two of them very small, and all starting | photograph of such fragments of the projectiles as 
from the old 6-in. shot holes, as shown on Fig. 48. | were recovered (Fig. 50). It is easy to determine 
The plate was then attacked by a second 9.2-in. | whether metallurgist or artilleryist had the advan- 
shot fired with a still higher velocity—1808 feet per | tage. 

second, and thus with greater striking energy,; These eminently satisfactory results naturally 
8611 foot-tons. A photograph taken immediately | aroused interest not only in the nickel-steel alloy, 
after this shot is reproduced by Fig. 49, and it will | but also in the process of face-hardening adopted. 
be seen that, in spite of the damage caused by the | Nickel steel had been adopted for the auxiliary 
previous round, the plate stopped the shot, al-| armour in the battleships of the Royal Sovereign 
though the part hit was very much shattered, the |class, but, as yet, opinion had not quite fully deve- 
penetration being about 9 in, Part of the shot lopedinfavourof Harveyisingthese plates, A further 



























test was made to try what results would be given 
with an ordinary steel plate Harveyed. This took 
place on June 30, 1893, on the Nettle. The usual 
| 8-ft. by 6-ft. plate was tried, but only 6 in. thick 
this time. Four Holtzer shots were fired at it 
‘from the 6-in. gun, the ballistics being as follows : 
| 3031lb. EX Epowder 1507 ft. per sec, 1579 ft.-tons 


| 40 ” ” 1815 ” 2297 ” 
| 48 ,, S 1960, 2663, 
42 1815 —s,, fs 


The illustration of the plate after the attack (Figs. 
51 and 52) shows that it was cracked in several places, 
but in no case did any of the shots penetrate, and 
the backing was practically undamaged. The result 
_of this test was a preference for the ordinary steel 
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Harveyed plate for the first-class battleship Renown, 
and subsequently the Magnificent class; and it is of 
interest to note that the whole of the armour for 
the Prince George, besides much of it for the other 
ships, was made at Messrs. Vickers’ works. All 
the armour for the Japanese battleship Fuji was 


also supplied by them. While this armour of ordi- 
nary steel Harveyed was being made for the 
Renown, the Russian Government had some of 
Messrs. Vickers’ nickel-steel plates, forming the 
lower belt of 16-in. and 18-in. plates, for the Three 
Saints, and the view of the trial plate given on 
base 534 (Fig. 59) shows the efficiency of this class 
of plate. 

Until the latter part of 1896 the quality of plates 
made for the English and foreign Governments was 
the ordinary steel Harveyed, but about this time 
trials were made abroad showing that plates made 
with nickel and treated a special way when Har- 
veyed, gave a better result than those hitherto 
supplied by the English makers ; so Messrs. Vickers 
set to work to experiment, and after one or two trials 
they perfected a plate made with what theynow know 
as ‘‘ special nickel” and Harveyed (Figs. 53 and 54). 
The result of this trial far exceeded anything ob- 
tained before at home or abroad. The plate num- 
bered 1329 was 8 ft. by 6 ft. by 6 in. thick, and was 
attacked by a 6-in. breechloading gun and firing 
the full charge of 481b., giving a striking velocity 
of 1976 feet per second. Five shots were fired, the 
greatest penetration being 14 in., the Holtzer pro- 
Jectiles being broken to fine pieces and no cracks 





WROUGHT-IRON CHIMNEY AT VICKERS’ 


tg 39 
| 






















appearing on the plate. This result was so excel- 
lent that a sixth shot was fired at the plate in 
between the first, second, and fifth, the result being 
the same, the penetration being 2 in. and still no 
cracks. This trial took place on the Nettle on 
March 19, 1897. 

A second 6-in. plate of the same quality, num- 
bered 1331, but differing to some extent in chemical 
contents, was fired at under the same conditions on 
April 30, 1897, and gave an even better result : 
there- being no cracks, penetration being about 
1} in., and the bulges at the back being absolutely 
nnbroken (Figs. 55 and 56). Five Holtzer projec- 
tiles were fired at this plate. This led the Admi- 
ralty to order plates of this quality for the lower 
tiers of the barbettes of H.M.SS. Glory, Albion, 
and Ocean. 

As a result of these last trials, Messrs. Vickers 
made some experiments which showed that a very 
hard-faced, but not cemented, plate could be made 
with a tough back which would be, if not quite 
equal to, at any rate nearly as good as, a nickel 
Harveyed plate, especially when made in the thin 
4-in. and 5}-in. armour that had severe bends in it; 
so a plate measuring 4 ft. by 4 ft. by 4 in. thick was 
sent to the Nettle for trial, and was fired at on 
July 20, 1897. It was attacked by a 5-in. gun 
firing Palliser projectiles weighing 501b. The first 
shot gave a velocity of 1406 feet per second. The 
views on page 534 (Figs. 57 and 58) show the plate 
at the attack. The plate was not even marked, 
nothing being visible but a bright spot ; the projec- 
tile was broken to very fine pieces. This, by the 
way, was the highest velocity the ordinary nickel 
4-in. plates had up to this time withstood. The 
second shot was then fired with the full charge giving 
a striking velocity of 1750 feet per second, the re- 
sult being almost the same, except the plate was 
dented in about # in., the projectile being again 
broken to fine pieces. A third shot was fired with 


the same conditions, and the result was practically 
the same, the indent being 4 in. thick this time ; 
there was hardly any bulge on the back of the 
plate—at the most fin. Of course this plate was 
attacked by Palliser projectiles only, but it showed 
what a vast improvement there was between this 
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new experiment and the ordinary nickel-steel plates 
that had ever been made before. Further trials 
with armour-piercing shell will shortly be carried 
out. 

Not content with this result, however, the Admi- 
ralty said they must have a 480-Ib. plate measuring 
10 ft. by 7 ft. fired at by a 12-in. gun firing a 
Holtzer projectile of 714 lb., and two of the rounds 
were to have a striking velocity of 1850 feet per 
second, while the third was to be not less than 
1800 feet per second. No part of the plate or pro- 
jectile was to be driven completely through the 
wood backing, which was 24 in. thick, and no serious 
cracks were to result. About the end of July, 
1897, Messrs. Vickers sent a plate 10 ft. by 7 it. 
by 1144 in. thick (480 lb.) to Shoeburyness. This 
plate was cracked all over the face, in some 
cases the cracks going into the plate more than 
2 in. deep, and being nearly } in. wide. The 
trial took place on August 19, 1897, and the result 
is illustrated by Figs. 60 to 62, on page 534. The 
first round, however, soon proved the cracks were 
no detriment to the resisting power of the plate. 
The velocity was 1861 feet per second, the penetra- 
tion about 28 in. The 12-in. Holtzer projectile 
of 7214 1b. was broken to small pieces, and no 
cracks were found on the plate. The second 
round gave a velocity of 1868 feet per second with 
practically the same result—no cracks, the projec- 
tile broken to small pieces, and the penetration 
2? in. As the plate had stood so well, the third 
round was ordered to be 1860 feet per second 
instead of 1800, and this gave the same result as 
the two previous rounds, the penetration being only 
2} in., with no cracks. In no case did the original 
surface cracks open in any way. The weight of 
projectile in the second and third round was 714 Ib., 
while in the first round it was 7214 1b. The total 
energy in foot-tons put on this plate amounted to 
just 53,000, the plate proving itself quite capable 
of standing a great deal more. The results 
obtained by these various trials of 6 in., 4 in., 
and 11}}in. plates show that the resistance 
obtained in the original 10}-in. plate in 1888 has 
been increased more than 100 per cent. during 
the past nine years by Messrs. Vickers, Sons, 
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and Co. The equipment of their establish- 
ment, too, gives confidence to an expression of the 
opinion that corresponding progress will continue 
in the future. Indeed, the details of their plant 
for the manufacture of armour-plates will convince 
the reader of the certainty of the product. We have 
already suggested that it will interest the reader 
more, if in describing the machinery, &c., we deal 
more directly with the successive stages of armour- 
plate manufacture, which is under the charge of 
Mr. J. L. Samuda-Benthall. 
(To be continued.) 





THE RIVER VOLGA, 

Uonsidered as the Great Water Highway of Russia. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 428.) 

Tuts description of the Volga* may now appro- 
priately conclude with an account of the craft navi- 
gating the river. 

The variety of craft—other than steamers—is 
and always has been very great. 

The most primitive class consists of craft which 
are only used for floating down stream, and are not 
strong enough for ordinary towing against stream. 
Some of these are little better than sheathed rafts. 
They never return to their place of origin, but are 
broken up when their trip is finished and the 
cargo is discharged. One variety of this craft, 
called Ladyee, is a very broad barge 154 ft. to 
210 ft. long, up to 70 ft. wide, and drawing 49 in. 
to 70 in. of water, used on the Kama for floating 
down firewood, matting, salt, &c., to the lower 
Volga. They also ascend the Volga as faras Nijni, 
but require careful handling in towing. 

The largest craft of this class is called Bielyana. 
It is also used for floating firewood, matting, and 
other goods down stream at first open water only, 
as it floats too deep when the water has fallen. 
These vessels used to be built 112 ft. to 210 ft. 
long, 35 ft. to 63 ft. wide, and 17 ft. 6in. to 
19 ft. 3in. deep, with a draught of water of 
9 ft. 4 in. to 12 ft. 10in., carrying 1600 to 2400 
tons of cargo. Of late years their size has been in- 
creased to 350 ft. long and 77 ft. wide, with a 
draught of water of 15 ft. 9 in. Based on the 
carrying capacity of the smaller sizes just men- 
tioned, this enormous craft must carry 6000 tons of 
cargo. 

Besides these two vessels of this class, there are 
many smaller ones. 

The next class consists of vessels which have one 
mast and square sail, and can—more or less—sail 
against the stream. There is a tolerably large 
variety of these, but only one calls for special men- 
tion, because it may be considered the old primitive 
sailing vessel of the Volga—it is called Rassheeva. 
The largest of these had a huge mast built up of a 
number of round trees (some with the butt end 
upwards) nailed together, which carried an enormous 
yard, about as long as the vessel, with a correspond- 
ingly large square sail. The largest Rassheevas 
carried a crew of as many as 60 men, and it took the 
crew considerably over an hour to hoist this yard 
and sail. Some of these vessels hoisted a smaller 
square sail above the main one in light winds. 
These vessels could not tack, and could only sail 
with the wind. The Rassheeva has a flat bottom 
with curved bilges, an overhanging prow and stem, 
with a fairly shaped stern and sternpost, to which 
the rudderis hung. The ends are decked over, and 
there is a gangway along each side ; the rest is all 
open and is roofed over to protect the cargo when 
it is on board. The length varied from 35 ft. to 
105 ft., the breadth from 14 ft. to 28 ft., and the 
depth from 4 ft. 8 in. to 10 ft. The ordinary draught 
of water of the smaller ones was 3ft. The largest 
earried a cargo of 400 tors on a draught of 7 ft. 
Only small Rassheevas are still to be seen, and very 
few of them. 

All the vessels mentioned so far are built very 
simply of fir or pine wood. The floors consist of 
the stems of trees, squared with the axe, having 
one branch of the root left on to form the knee 
for the bilge, to which a straight piece of timber is 
nailed to form the side frame. These floor timbers 
are arranged with the knees alternately to the right 
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and left. The spacing of the side frames is thus 
double that of the floors. Where the side frames 
have to be spaced the same as the floors, a small tree 
is used for the intermediate frame, with the root 
knee downwards to nail to the floor end. The planks 
are used as they come from the saw. In the better 
craft the planks and sometimes also the floors and 
frames are finally trimmed in place by axe or plane. 
The sailing vessels and most of those intended for 
permanent use, are fastened with iron nails; but 
all the rest are fastened with trenails only. 

One other class of vessels may be here mentioned 
very briefly, namely, those having keels and navi- 
gating the lower Volga only from Astrakhan down- 
wards and into the Caspian Sea. These are decked 
vessels, most of them sailing only, but some have 
auxiliary steam power. The largest of these are 
about 175 ft. long, and draw 12 ft. of water when 
fully laden. But these are not really river craft. 

All the river craft mentioned used to be pro- 
pelled by men, called Bourlaki, working large oars 
or sweeps when going down stream, or poling or 
hauling by a rope along the towing path when 
going up stream. This towing against stream was 
exceedingly arduous and brutalising work, and 
always attracted the roughest and lowest cha- 
racters. 

But as by far the largest amount of traftic was 
against the stream, other means of propulsion against 
stream became necessary. 

From Astrakhan to Saratof vessels proceeded 
under sail or by means of an anchor dropped 
ahead of the vessel, the vessel being then hauled 
up to the anchor. This mode of propulsion re- 
quired two row boats, each having one anchor and 
700 fathoms of warp. One boat would row ahead, 
drop the anchor, and bring back the warp to the 
vessel, where it would be hauled in by the Bour- 
laki by hand or by working a capstan. Meanwhile 
the second boat had gone ahead with the second 
anchor, had dropped it and returned to near the first 
anchor, where it awaited the vessel. The second 
warp was then taken on board and hauled in whilst 
the first anchor was again taken ahead and dropped 
as before. So the work went on uninterruptedly— 
during the day only—but the progress was very 
slow ; not over 6% miles a day at the outside. The 
number of men required for this mode of propul- 
sion varied from 20 for the smallest up to 255 for 
the largest vessel. This mode of propulsion was 
also used as far up as Samara. 

Above Samara horses largely took the place of 
men for towing vessels against stream. For each 
fully-loaded vessel from two to 12 horses, with one 
to three drivers, were required, according to its size, 
besides the pilot and two or three sailors. 

The first step towards more eflicient towing 
against stream was made soon after 1820 by the 
introduction of horse machine vessels, The Go- 
vernment granted several inventors the privilege for 
several years of constructing horse machines. The 
horse machine was simply a development of the 
previously existing method of running out an anchor 
ahead and hauling the vessel up to it by men. 
But the capstan was worked by horses, harnessed 
to the capstan bars, which were, of course, made of 
sufficient length. The horse machine itself was 
loaded with cargo when there was sufficient depth 
of water, and it had several other vessels in tow. 
The first of these contained the stable and fodder 
store ; then followed two or three barges for cargo. 
This method of carrying goods proved so successful 
that a considerable number of such machines were 
built, of various sizes. Between the years 1850-60 
the following were the particulars of these machines 
in use: Length, 120 ft. to 245 ft. ; breadth, 28 ft, 
to 56 ft. ; depth, 3 ft. 6 in. to 8 ft. 2 in. ; draught 
of water, from 2 ft. 11 in. light to 7 ft. loaded. 
Each machine had a crew of 40 to 60 men, and up 
to 80 horses, and work went on day and night in 
two shifts. There were three anchor boats (two 
always at work and the third resting), each with an 
anchor and 700 fathoms of 114 in. to 14 in. bark or 
hemp cable. The machine vessel itself carried 
400 to 725 tons of cargo, according to the depth of 
the water, and the whole cargo carried by the 
caravan reached 2400 tons. The average rate of 
— of such a machine was 63 to 8 miles in 24 

1ours for long distances. In quiet and deep 
reaches they would attain 10 miles in 24 hours, 
and the greatest speed attained was 13} miles in 24 
hours. The progress of the craft was impeded (1) by 
a tortuous channel, which prevented the anchor 
being carried ahead for the full length of the 





cable, (2) by a strong current, and (3) most of all 








by shallows during low water. To reach Nijni a 
horse machine used to take three months from 
Savatof, two months from Samara, and one month 
from Kasan. Before the introduction of tug 
steamers, only the vessels coming from the Kama, 
Soura, or Oka could reach Ribinsk in one naviga- 
tion. All those from lower down the Volga had, 
as a rule, to winter in Nijni, and reached Ribinsk 
in the following year. From Ribinsk and Nijni 
the horse machines, after finishing their trip, 
floated down stream, generally selling their horses 
at Ribinsk or Nijni. 

A horse machine with all its belongings complete 
used to cost 16001. to 25001., and lasted seven to 
ten years. The barges, as well as the horse ma- 
chines themselves, were very heavily built, clumsy 
craft, and have all disappeared now since the intro- 
duction of tug steamers. 

The introduction of tug steamers rendered it 
necessary to use stronger and _better-shaped 
vessels, capable of carrying larger cargoes and of 
withstanding the strains incidental to steam towing, 
For this purpose barges were built with properly- 
shaped bows and sterns, with stems and stern- 
posts to take the rudder hinges. They were copied 
from barges first built on the Dnieper in 1845 by 
Prince Paskievitch. Barge building was com- 
menced first at Balakhna and then at Gorodetz, 
both above Nijni Novgorod; and these remain 
the principal barge-building places on the Volga. 
But many barges are built at other places on the 
Volga, as well as on the Kama and its tributaries, 
and on the Sheksna, Vetlouga, Soura, and other 
tributaries of the Volga. 

The largest barges are about 320 ft. long, 40 ft. 
wide, and carry 2100 tons of cargo, or even more 
in deep water—and the smallest barges are about 
70 ft. by 28 ft. and carry 160 tons of cargo. The 
draught of water for towing up streain varies from 
2ft. 8in. to 7 ft., but for going down stream as 
much as 8 ft. 2 in. draught is allowed when there 
is sufficient water. 

The proportions and build of barges vary ac- 
cording to the cargo they are intended for, and also 
according to the depth of water and the nature of 
part of the river they are to be used in. The 
great aim of barge-builders is to combine strength 
with lightness. 

The following specifications of some of the prin- 
cipal parts of a barge built at Balakhna (illustrated 
by Figs. 7 to 11 inclusive) will give a good idea of 
the kind of barge very generally in use on the Volga. 
The barge is 280 ft. long by 35 ft. broad by 10 ft. 
9} in. height of side, and carries 1130 tons of cargo, 
on 5 ft. draught_of water. 

1. The bottom planking is of spruce fir, 4 in. 
thick, of irregular widths, according to the size of 
the trees they are sawn from; one end being 
generally narrower than the other. They are used 
as delivered from the saw and worked in pairs, one 
narrow and one wide end coming together so as 
to get the butts fairly uniform in breadth. This 
does not admit-of as much shift of butts as would 
be desirable. 

The keel plank is worked more carefully ; it is 
7 in. thick by 10 in. uniform breadth, is notched 
out 2}in. for every floor timber and let } in. into 
it, the joints are scarfed, each scarf being secured 
by six bolts. 

All the other bottom planking is butt-jointed, 
the butts not recurring on the same floor timber 
more frequently than in every fifth plank. The 
planks are fastened with trenails of fir wood 
(though a harder wood would be preferable), but 
the butt ends are fastened with iron nails. The 
ends of the keel plank are formed of root-knees 
(that is, the stem of a tree with one branch of the 
root forming a knee at one end), which are scarfed 
and bolted to the stem and sternpost. Often the 
attachment to the sternpost is effected by a separate 
root-knee worked inside. 

2. Stem and sternpost are of red pine. The 
stem is 17 in. to 18 in. deep, 10 in. thick inside, 
rebated down to 7 in. thick about the middle of its 
depth to receive the side planking. The sternpost 
is 14 in. to 15 in. deep by 10 in. thick inside, 
rebated down to 9 in. outside, a little aft of the 
middle of its depth, to receive the planking. 

3. The frames are of spruce fir. The floor tim- 
bers are 9 in. thick by 10 in. deep, and about 16 in. 
deep in the bend. They are spaced 20 in. between 
centres, with the root-knee alternately at either 
side. On one side the side frame is a piece of 
straight timber scarfed to the root-knee, and on 
the other side it is formed of a short pine root-knee 
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THE BRITISH ASSOCIATION. 


Tue custom of the British Association when at 
home of giving two public lectures during the 
session, was duly honoured at Toronto. The first 

yas given by Professor Roberts-Austen, F.R.S., 
who selected for his subject the metals of Canada. 
One of the introductory remarks was much appre- 
ciated by the cultured audience that filled Massey 
Hall ; it was that in which the Professor described 
his first piece of metallurgical work as being the 
analysis of a Canadian ore sent him by Lord 
Glencoe. It followed almost as a matter of course 
that a lecturer like Professor Roberts-Austen would 
add that nothing would afford him greater pleasure 
than to make his last official quantitative weighings 
for the service of the Dominion. 

The material and experimental preparations for 
the lecture were on a scale that befitted a subject 
of such importance and extent. A map 30 ft. 
long showed the geological divisions and features 
of the Dominion, and embodied the very latest 
results obtained by the successors of Logan and 
Selwyn. In the centre of the hall a platform was 
erected to carry an electric furnace, destined to 
melt and vaporise some of the most refractory of 
Canada’s metals. 

It was shown that these metals were distributed 
over an area of 3,617,000 square miles, extending 
from the coal-beds of Nova Scotia to the gold 
regions of British Columbia. Iron, nickel, and 
copper are plentifully found throughout the 
country ; also lead, silver, and gold. Manganese, 
chromium, antimony, and zine are met with, and 
even platinum and molybdenum. 

There is thus considerable mineral wealth in the 
country, but it needs finding and digging out. 
Such exploitation demands technical knowledge, 
energy, and capital. The Royal College of Science 
has been sending out men who have done excellent 
pioneering work. Our services as mining experts 
are, however, scarcely wanted any longer, for the 
McGill University at Montreal has a well-equipped 
School of Mines, and is now fully able to meet en- 
gineering wants as they arise. 

As to energy in undertaking and carrying out 
enterprises, it will not be lacking, we are assured, 
if capitalists will only come forward and make sub- 
stantial investments. Already encouraging  re- 
turns are reported. Since the last visit of the 
Association to Montreal (1884), the mineral produc- 
tion of the Dominion has more than doubled. 
It must, however, be borne in mind that the recog- 
nition of Canada’s great riches has been tardy, and 
the development of its mining and metallurgical in- 
dustries comparatively slow. Professor Roberts- 
Austen attributes this in some measure to the fact 
that the history of the western parts of Canada was 
so closely woven with that of the Hudson Bay Com- 
pany. While admitting the indisputable value of 
the various achievements of that wealthy body, it 
was shown that until recent times the efforts of the 
‘* traders ” were not directed to the development of 
mineral industries, but rather to preserving their 
territory in its primeval state as a home for fur- 
bearing animals. ‘The silver fox,” pithily said 
the lecturer, ‘‘ was more carefully sought after than 
silver ore, and the mink than minerals.” 

But fortunately all that has been changed. The 
richness of the deposits is everywhere acknow- 
ledged, the annual output is said to be highly satis- 
factory, and prospects to be very hopeful. 

Professor Roberts-Austen dwelt with emphasis, 
and, indeed, with complacency, on two points, both 
of which are of vital importance not only to Canada 
but also to the Empire at large. The first is the 
inadequacy of British ore to supply the ever- 
increasing demands for iron and steel. It was of 
interest, and perhaps of comfort to hear that we 
have 400,000 tons of steel afloat in our Navy, but 
it certainly is a significant piece of information to 
be told that fully one-half of the steel produced in 
the United Kingdom is manufactured from foreign 
ores. The argument eloquently appealed to all 
present, chiefly to professors of applied science, 
moulders of public opinion and financial leaders; in- 
ducing the conviction that unrelenting efforts 
should be made to develop the mineral resources of 
Canada, and render them available as promptly 
as possible for the industrial and defensive purposes 
of the Empire. 

The second point was of a cognate nature, and 
referred to the value of nickel—one of Canada’s 
metals—as an alloy-making element. Professor 
Roberts-Austen was very happy in his treatment— 





| verbal and experimental—of this part of his sub- 
ject. He held that metals are not the inert and 
motionless masses which they are generally con- 
sidered to be, their very molecules affording good 
illustrations of the first law of motion by their 
| continuous, even though very complex, vibrations. 
|The miner, it is true, is content to take the dull 
/ore as he finds it; but the metallurgist is begin- 
|} ning to study its molecular motions as well as the 
| phenomena that occur when these vibrations are in 
|any way modified. Photographs were thrown upon 
ithe screen showing the nature of the disturbance 
produced when an armour-plate is struck by a shell. 
On comparing these with the splashes produced in 
water when any body, say a ball, is dropped into it, 
they were found to be surprisingly similar in every 
detail, thus showing the mobility and viscosity which 
such a hard, rigid body as steel may exhibit under 
special circumstances. 

That metals should interpenetrate one another 
when in the molten condition seems natural enough, 
but it must have sounded strange to those who have 
not followed up recent advances in kinetic theories 
to hear it said that metals diffuse into each other 
just as gases are known to do, the only difference 
being one of rate. Evaporation was also referred 
to in the case of metallic substances, and this com- 
manded belief all the more readily as the odour 
of plants, and the fragrance of flowers are pertinent 
instances of some degree of volatility at ordinary 
temperatures. It has been said that it is fortunate 
our olfactory nerves are not metallically sentient ; 
but this statement may rightly be questioned, since 
we do not know whether such metallic emanations 
or eftluvia may not be agreeable or even profitable 
to one or other element of our system. At any 
rate, Professor Roberts-Austen was too prudent to 
offer an opinion about a subject which he had not 
submitted to the crucial test of experiment. He 
preferred to show how the intense heat of the 
electric arc can quicken the molecular movement of 
a piece of chromium—said to be the least fusible of 
metals—and produce a beautiful display of changing 
colour on the screen. The appearance of the glow- 
ing furnace will not easily be forgotten by those 
who were fortunate enough to see the experiments, 
a temperature estimated at 5000 deg. Fahr. having 
been attained. 

A lump of nickel was also thrown into the fur- 
nace ; it readily yielded to the energy of the are. 
On being allowed to cool its curve of solidification 
was obtained by means of a thermo-electric junction 
and projected on a screen. 

Nickel derives its importance in the arts from 
the pronounced manner in which it modifies the 
properties of steel. Thus, steel containing a certain 
percentage of nickel expands on being heated more 
than ordinary steel, while with a higher percentage 
the expansion is almost nil. It is this inexpansi- 
bility that renders the alloy so very valuable for 
defensive purposes, enabling it to offer stubborn 
resistance to the impact and penetration of projec- 
tiles. The manufacture of nickel steel on a large 
scale is sure to make heavy demands for a substance 
which is able to change so profoundly the physical 
qualities of our best qualities of steel ; and here, 
too, is Canada’s opportunity for the abundant and 
profitable production of metal that is certain to be 
more and more eagerly sought after in the im- 
mediate future. 

In proposing a vote of thanks, Dr. G. M. 
Dawson, F.R.S., Director of the Dominion Geo- 
logical Survey, acknowledged the appreciative re- 
marks made by Professor Roberts-Austen in refer- 
ence to the splendid work done by the Geological 
Survey from its formation in 1843. Canada, he 
added, was now rapidly becoming a mining country, 
owing chiefly to recent encouraging enterprises. In 
1886 the production of the more valuable minerals, 
such as gold, silver, copper, and lead, amounted to 
2,000,000/., while in 1896 it reached 4,400,0001., 
being an increase during a period of ten years of 
125 per cent. Dr. Dawson also pointed out that 
Canada needs further monetary supplies in order 
to continue and extend the development of her 
great natural resources, and also a larger popula- 
tion in order to render the production of the less 
valuable minerals more abundant, and thereby more 
profitable. 

Professor Roberts-Austen was listened to with 
wrapt attention throughout, and his magnificent ex- 
periments were much admired. 

It is safe to say that such a solid presentation of 
a subject in which the whole country is deeply con- 
cerned, as well as the hopeful views expressed, will 








have a beneficial effect on the mining and industrial 
interests of the Canadian Dominion. 








JAPANESE SHIPS OF THE LINE. 
Tue following list, taken from the Japan Weekly 
Mail, giving the names and tonnages of the war 
vessels of Japan, their armaments, and the year in 
which they were launched, will no doubt be of in- 
terest to our readers : 








| ry When 
~S | Tonnage. Guns, | Launched. 
Fuji (battleship) steel Se 12,649 38 1896 
Yashima ‘se - --| 12,517 38 | 1896 
Chinyen* _,, = .s1. 9yees 20 | 181 
Itsukushima (coast defence)| | 
steel .. * a ..| 4,278 33. «| ~—s 1889 
Matsushima (coast defence), | 
steel .. a a oe 4,278 30 | 1890 
Hashidate (coast defence) 
steel .. . = ae ee | 31 1891 
Takasago (cruiser) steel ..| 4,227 30 | 1897 
Yoshino 7 on at 4,216 36 1892 
Puso (ironclad corvette) steel, 3,777 26 1877 
Naniwa (cruiser) steel : 3,709 24 | 1885 
Takachiho ,, “s ee 3,709 24 1885 
Akitsusu eS ae an 3,150 23 1892 
Izumi “ em ns 2,967 22 1883 
Suma be aA hid 2,700 24 1895 
Chiyoda (steel-clad cruiser) 2,439 | 27 1890 
Saiyen* (cruiser) steel iy 2,300 | 3 1883 
Kongé (corvette) wood, with} 
iron sheathing na --| 2,284 | 17 1877 
Hiyei (corvette) wood, with} | 
iron sheathing - .-| 2,284 | 19 1877 
Heiyen* (gunboat) steel ..| 2,100 15 | 1888 
Tsukuba (corvette) wooden..| 1,978 11 1871 
Takao (cruiser) steel frame} | 
armoured... ae “al, aoe 16 1888 
Yayeyma (despatch boat) 
steel .. sé ee wi 1,609 11 1889 
Tenryu (sloop) wood.. A ee 12 1883 
Katsuragi (sloop) iron and} 
wor ca Ss Ry . | 1,502 17 | 1885 
Yamato(sloop)iron and wood) —1,502 14 1885 
Musashi ,, na | 1,602 14 1886 
Tsukkushi (cruiser) steel .. 1,372 13 1883 
Kaimon (sloop) wood. . s-| 1,867 13 1882 
Amaiki * la dae ay 926 13 | 1877 
Tatsuta (torpedo gunboat) 
steel .. ie ne 86t 6 1894 
Iwaki (gunboat) wood os 667 6 * 1878 
Oshima (gunboat) steel | 640 10 1891 
Maya (gunboat) iron .. sc 622 6 1886 
Atago (gunboat) steel and) | 
iron .. ‘a oa wah 622 4 1887 
Chokai (gunboat) iron we 622 . 4 1887 
Akagi (gunboat) wood “ 622 10 | 1888 
Soko* a * w 610 5 | 1865 
Chinto* ,, steel eat 440 7 | 1879 
Chinsei* ,, “ | 440 7 1883 
Chinhoku* ,, » = 440 7 1879 
Chinpen* ,, = | 440 7 1881 
Chinchu* ,, - as 440 9 1881 
Hosho “ wood . ..| 321 5 | 1871 
Kaikyo,* wood.. a .-| 1,450 | 
| 





Vessels now building are : 


Name. Tonnage. Guns. 
Shikishima (battleship) steel 15,037 ~ 50 
Kasagi (cruiser) steel .. = = 4,978 30 
Chitose ,, ¥ iis ae <s 4,836 30 
Akashi ___,, i) es . = 2,800 24 
Miyako (despatch boat) steel ad 1,800 12 


The Akashi and Miyako are to be launched this 
year. The other three vessels are expected to be 
completed in 1899. It is stated that the Shiki- 
shima will be the largest battleship in the world. 
Those marked with an asterisk in the above list 
were captured from China during the war. The 
Kaikyo was captured near Port Arthur; it is pretty 
old, and is now undergoing repairs and re-arma- 
ment. There are besides 29 torpedo-boats of 
different sizes. The number of vessels that have 
sunk or fallen into disuse is twenty-six in all. 
According to the latest information from Japan, 
the Japanese Admiralty have just ordered one 
large and eight small torpedo-boats to be built in 
Germany. The large one is to be 46 metres long, 
to have two screws and to steam 28 knots an hour. 
The smaller boats are to be 39 metres long and to 
steam 25 knots. All are to have quick-firing guns. 








BrussELs INTERNATIONAL EXHIBITION. —- We observe 
with pleasure that Messrs. Allcock and Co., of Redditch, 
have been awarded a Dipléme d’Honneur for their very 
fine display of fish-hooks and tackle, and that Messrs. 
Milward and Co., also of Redditch, have received a silver 
medal for similar objects, and a Dipléme d’Honneur for 
the needles for which their name is famous. 


‘* LITERATURE.” —We have received from the Times the 
first copy of Literature, a new review devoted almost 
entirely to criticism of books. It commences, however, 
with an amusing article designed to prove that authors 
like to be criticised, or, at any rate, show the sentiments 
of the man who said to an irate lady, ‘‘I can bear any- 
thing but your indifference.” There is also a “7 by 
Rudyard Kipling, with a fine patriotic ring. The books 
reviewed do not fall within the scope of this journal ; but 
there is a bibliography of the Battle of Trafalgar, which 
will certainly interest many of our readers, while the list 
of néw books has a division marked ‘“‘Science:” 
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THE HANDLING OF MATERIAL AT THE 
BLAST-FURNACE.* 
By AxeL SaHLin, Sparrows Point, Md. 
(Concluded from page 497.) 

Amone the few mprovements 1n the method of casting, 
the use of iron chills is the oldest. The chillssave labour, 
especially whilst new, and facilitate the breaking of the 
pig beds; but they are high in first cost, reduce the capa- 
city of the casting floor, and close the grain of the iron. 
They will, therefore, never be used for foundry iron until 
our foundrymen consent to buy their metal on analysis 
instead of on fracture, as at present. The life of the chill 
is only from one to three years, depending partly upon 
the quality of the metal, partly on the amount of patch- 
ing and building up that the furnace manager is willing 
to have done before condemning a defective chill. It is, 
therefore, an open —- whether money is lost or 
made by casting in chills. In most cases a slight saving 
can probably be shown. For basic iron chills are valuable, 
as they leave the pigs free from a siliceous coating of sand. 
When Sunday iron only is handled in the cast-house, the 
saving by the use of chills is also more marked. oar 

The direct-metal process, or the running of the liquid 
iron into ladles to be carried to a receiver, or direct to the 
Bessemer converter, is a radical improvement in the 
method of disposing of the metal, but its scope is limited, 
as it can be used only in conjunction with a steel plant ; 
and even then the metal produced while the steel works 
are idle, briefly named the Sunday iron, must be taken 
care of at the furnace, for which purpose labour and 
casting floor must be kept in readiness. It is often an 
awkward problem for the manager profitably to employ 
this reserve force, which may be called on at any moment. 

Fig. 24, page 526, shows an — form of an 18-ton 
transfer car and ladle, as_us 7. the Maryland Steel 
Company and recently adopted by the Cambria Iron 
Company, the Cleveland Rolling Mill Company, and the 
Pennsylvania Steel Company. ( 

The Dowlais Iron Company has introduced a device, 
invented by Messrs. Edward Evans and Enoch James, 
by means of which the handling of the metal is hewn 
simplified. The well-built furnace plant at Cardiff 
consists, as above stated, of four furnace stacks, mak- 
ing Bessemer iron for the extensive acid open-hearth 
plant connected with the works. It may be considered 
as the exponent of the modern English furnace plant. 
In front of the furnaces is located the uncovered casting 
floor, intersected by curving, depressed cinder tracks, 
which leave the casting beds for each furnace in an irre- 
gular shape, unusual to the American eye. An elevated 
travelling crane runs from one end of the plant to the 
other, on tracks parallel with the furnaces, and entirely 
covering the casting floors. The pig moulds and runners 
are formed in sand to wooden patterns. When the metal, 
cast into pig beds, has cooled sufficiently to stand handling, 
the beds are successively lifted out of the sand by means 
of the travelling crane and carried to the end of the 
track, where they are stacked or delivered directly to the 
pig breaker, the principle of which is shown by the figure. 

t consists (see Figs. 25, 26, 27, and 28) of a heavy cast- 
iron frame a, the upper part of which carries four hy- 
draulic cylinders—(1) the horizontal cylinder /, which 
works two pawls k used for feeding the pig beds to the 
breaker, and moving it the width of three pigs at each 
stroke ; (2) the horizontal cylinder 0, whieh. operates a 
clamping block m by means of wedges n (shown sepa- 
rately in detail), intended to hold the sow firmly against 
the lower part of the frame ; (3) the vertical cylinder }, 
with the inverted plunger c, which carries three breaking 
heads ¢ at different levels (this plunger successively 
detaches the three pigs from the sow pons breaks them in 
the centre); and (4) the vertical inverted cylinder 7, 
the plunger of which breaks the overhangin rtion 
of the sow. The vertical cylinders are pomemene anced, 
so that their plungers rise to their highest position, 
when wage is cut off. The four cylinders are 
operated by one man. The bed is placed by the 
overhead travelling crane, or by an auxiliary jib crane, 
with the front end resting on frame a, while the 
rear end is supported by truck h. The pawls feed it to 
the breaker until the entire bed is broken. The pieces of 
iron slide down an inclined apron wu to the wagon placed 
below the breaker. The machine does very good work. 
At the time of my visit only two furnaces were in opera- 
tion, producing together about 400 to 450 tons of iron per 
day. It was reported that four men on each turn did 
all the work on the two casting floors. Two men and 
two boys, on day turn only, handled, broke, and loaded 
the entire product. The handling of the iron in units of 
beds, weighing from 24 to 3 tons, instead of pigs weigh- 
ing from 701b. to 1€01b., is undoubtedly a step in the 
right direction. 

_ As improvements in the method of dealing with the 
Iron, two auxiliary machines for opening and closing the 
tap hole deserve special mention. 

The tap-hole drill, a pneumatic rock drill, guided by a 
strong frame and fed by a pneumatic cylinder, has been 
described by the inventor, Mr. David Baker, in the 
Transactions for 1892, vol. xxi., page 588. The tap-hole 
closing machine, invented by Mr. Samuel Vaunghen, is 
shown by Figs. 29, 30, and 31, in the form in which it is 
used by the Maryland Steel Company. It consists of a 
pneumatic cylinder controlled by a plain side valve. ~ In 
front of the air cylinder is bolted a second cylinder, 
wae is filled with balled stuff or clay, such as is used 

or closing the tap hole. The clay is forced out of the 
— of the forward cylinder and forced into the tap 
iole by advancing a plunger fastened to the protruding 
end of the air-cylinder piston rod. 





: Read hefore the American Institute of Mining Engi- 
neers, Chicago ineeting. 





Both the drill and the closing machine, which is popu- 
larly known as the ‘‘ gun,” are swung from light cranes 
fastened to the furnace columns, and are held in position, 
while at work, by suitable, easily detachable, clamps and 
hooks. Together they have proved themselves time- 
savers, and a very valuable aid in controlling the flow of 
the metal from the furnace, With their aid a cast can be 
made without the blast being taken off the furnace. 

The problem of designing a practical machine for the 
continuous or interrupted casting of blast-furnace metal 
has received considerable attention. Several patents for 
various contrivances, indicating the widely-felt need of 
such a machine, have been granted, but until a short 
time ago none of them had received a practical demon- 
stration. The advantages to be gained, from an econo- 
mical and metallurgical point of view, by the production 
of clean, uniformly-sized, sand-free pig iron have been 
ably and forcibly presented by a member of the Institute, 
Mr. Henry D. Hibbard, in his paper on this subject, re: 
before the British Iron and Steel Institute in 1896. Since 
this paper was published experiments have been in pro- 
gress, resulting in the evolution of the Uehling machine 
for casting, conveying, and automatically loading blast- 
furnace metal, which is now in successful operation 
at the Lucy furnaces, Pittsburg, and, on the strength 
of its performance there, has been adopted to replace the 
i of sand casting and pig breaking hitherto used at 
the Duquesne furnaces. 

The Uehling machine consists of two endless chains 
about 90 ft. long from eentre to centre of the end sprocket 
wheels. To the links of these chains are bolted a series 
of iron moulds or buckets, with edges overlapping one 
another, so as to form a continuous casting platform, 
moving at a rate of about 15 ft. per minute. The ma- 
chines are worked in pairs, two lines of moulds travelling 
side by side. The iron is run from a ladle car through a 
T-shaped trough into the slowly-advancing moulds. By 
tilting the trough one way or the other the flow into the 
two lines of moulds is regulated to a nicety. At the end 
of six minutes, when the filled moulds have reached the 
end of the conveyor, the igs are sufficiently cooled to 
permit their being dropped from the casting machine 
upon a conveyor, which carries them through a cooling 
tank filled with water, and delivers them directly on the 
railroad car ready for shipment. To promote the cooling 
of the pigs while in the moulds, they are sprinkled with 
water, a oy is so regulated by a revolving distributor 
that the force of the water is directed at all times towards 
the centre of the advancing pigs, while the moulds them- 
selves are, in a measure, protected from the cooling action 
of the spray. The empty moulds, returning to the cast- 
ing trough, are coated with limewash, thrownagainst them 
in the form of an atomised spray, which insures an even 
and strongly adhesive coating of the inner surfaces of the 
moulds. The moulds are made of soft grey iron. They 
are 22 in. long, 12 in. wide, and 7 in. deep, and have a 
thickness of metal of #in. The life of a mould, so far as 
past experience indicates, is about 45 days of continuous 
work. One double casting machine, as described above, 
and shown in Fig. 33, readily handles 1 ton of metal per 
minute. The largest quantity of iron cast in one single 
day has, at this writing, been 729 tons, which represents 
the daily output of the two Lucy furnaces. 

The cooling conveyor is built of 4-in. steel plates riveted 
to two endless link chains, forming a smooth platform, 
on which the yet red-hot, though solidified, pigs drop 
from the moulds. The carrier is depressed, passing 
through a cooling tank filled with circulating water, 
during the ge through which the pigs are thoroughly 
cooled. The further end of the conveyor takes an up- 
ward course, and delivers the figs directly upon the 
shipping car, without any manual labour whatever. For 
the data given above I am indebted partly to Mr. James 
Scott, superintendent of the Lucy furnaces, and partly 
to Mr. James W. Miller, special agent for Uchiling’s 
method for casting and conveying metal. 

The importance of this new development and its effect 
on the arrangement of the future blast-furnace should not 
be overlooked or underrated. It would seem as if the 
metal should be run from the blast-furnace into a mixer or 
receiver heated with furnace gas and of sufficient capa- 
city to hold at least two casts. From this mixer it should 
be cast directly into the moulds of the casting machine. 
With a sufficient receiver capacity we may safely dispense 
with the expensive cast-house and with the host of men 
employed therein, and at the same time we should obtain 
a more uniform metal, and may tap the furnace at any 
time we choose. From a metallurgical point of view the 
advantages thus secured are equally worthy of considera- 
tion. 

Sand-free pig iron is imperatively demanded by the 

ic open-hearth process. The sand adhering to the 
iron in the form of free sjlica is far more destructive to 
the basic lining than is the silicon chemically combined 
in the metal. For sand-free metal the limit specified for 
the amount of Si in the pig may therefore be raised, 
admitting for use many grades and makes of iron, which, 
if cast in sand, would be unfit for the basic open-hearth 
process. The same observation — to iron used in 
the puddling process. In the Bessemer works and 
foundry, in shack, wherever the iron is melted in a cupola, 
absence of sand, while not affecting the composition or 
metallurgical value of the metal, effects a marked saving 
in flux, in fuel, in iron loss in the slag, and in the labour 
of bringing the considerable quantity of sand to the 
cupola and the slag away from it. One ton of pig iron 
cast in sand weighs, commercially speaking, 2268 Ib., 
while 2240 lb. is the accepted weight of 1 ton of sand- 
free iron. It is now customary to pay a premium of 
about 25 cents per ton for iron cast in chills, over and 


above the price for the same iron cast insand. Yet the 
iron cast in chills is far from sand free, as the chills are 
seldom perfect, being more or less patched with sand ; 





and, besides, some sand is carried from the sand runners 
and adheres to the iron. If metal cast in chills is at a 
premium, metal cast in the casting machine, and therefore 
absolutely sand free, should command a yet higher 
premium. 

Many of our foundrymen, who are compelled to work 
without the aid of a laboratory, and who have been trained 
to judge their iron and to make up their mixtures from the 
appearance of the open fracture, will undoubtedly object 
to the casting in chills, which deprives them of their 
accustomed guide for conducting their operations. But 
if the foundryman would follow the example of the blast- 
furnace manager, who invariably judges his metal from 
the appearance of the fracture of a sample cast in an iron 
chill, he would find such a fracture more reliable and less 
variable than that of the slowly-cooled sand pig. Besides, 
it is hoped that the ai, of the iron casting industry 
will be such, that before long the assistance of the chemist 


ad {and the laboratory will be as helpful and indispensable in 


the foundry as it is to-day in the steel plant or at the 
blast-furnace. 

In dealing with the blast-furnace cinder, our methods 

to-day are nearly perfect. As late as in 1883 it was still 
customary at most blast-furnaces to form rough moulds in 
slag, on what used to be called the cinder wharf. Into 
these the hot cinder was run. It was broken before 
cooling, and loaded on dump cars by manual labour, or it 
was formed into round cakes, often with an iron staple 
cast into the centre of each cake, for convenience in hand- 
ling. The cakes were lifted by a swinging crane and 
loaded on cars. Men were required to prepare the moulds 
and runners, to load the cinder, and afterwards on the 
dump to unload the unwieldy masses. Cinder cars with 
removable tops next came into use. The repairs to these 
cars were heavy, and considerable labour was required to 
remove and replace the tops, and to bar the cakes of 
cinder from the flat bottoms of the cars over the dump. 
Of late ge the Weimer gondola cinder car has been 
adopted by most progressive furnacemen. 
_ The latest form of a 200 cubic foot Weimer car is shown 
in Fig. 32. It is lined either with firebrick or with cast- 
iron staves. The latter are said to be more durable. 
The repairs to these cars are very light, and they are so 
easily handled and cleaned that the problem of economi- 
cally handling the blast-furnace cinder on the dump may 
be considered as solved. 

_ The Howden slag conveyor is a successful machine de- 
signed for handling furnace slag destined for road ballast. 
It is an English invention, operated in this country under 

patents controlled by the Cambria Iron Company, of 
Johnstown, Pa. The conveyors are manufactu b 
Messrs. Heyl and Patterson, Pittsburgh, Pa., towhom 
am indebted for data and illustrations. The function of 
the machine is to cast the slag automatically into shallow 
pans of cast iron forming an endless belt, and to cool and 
granulate the slag so cast by water, delivering it on cars 
In proper shape for road ballast. The illustrations, 
Figs. 34 and 35, show a recent form of the Howden con- 
veyor, as installed at furnaces Nos. 1 and 2 of the Cambia 
Company. Fig. 34 shows the end of the conveyer nearest 
the furnace, and the end of the cinder-trough. Fig. 31 
shows the conveyor as seen from the cast-house. 

The conveyor is 100 ft. long from end to end of track. 
The — are built of iron castings in three sections, 
bolted to one common shaft, fitted with supportin 
wheels, on which the pans roll over tracks constructe 
of heavy channels. The shafts act also as pins in the 
heavy link chains which forms the conveyor. The pans 
overlap one another, so that no space or joint is left open, 
where the slag can enter and clog the conveyor. 

For the first 25 ft. from the end of the cinder-trough 
the carrying wheels travel over a horizontal track ; the 
are then depressed in passing through a vaton-onak 
25 ft. long (see Fig. 35). The water in this trough is 
kept at such a level that it surrounds the pans without 
covering them, the object being to cool the slag without 
causing it to boil. The last 50-ft. section of the conveyor 
track has an upward pitch, sufficient to deliver the slag 
cakes directly into the railroad cars. While ascending 
the slope the pans are freely sprinkled with water, which, 
however, does not cause a boil, as the slag in passing 
through the water-trough has been cooled sufficiently to 
form a crust over its surface. The empty pans return 
under the bottom of the water-trough and are thoroughly 
— before they again reach the mouth of the cinder- 

rough. 

Granulation of cinder by running it through a flow of 
water deserves consideration. The granulated slag will 
find employment as rvad ballast, for slack brick and for 
cement manufacture. 

Mineral wool, or blast-furnace cinder disintegrated by 
steam, finds a yearly increasing market. 

After all is said, the problem of handling material at 
the blast-furnace can receive no general solution. Condi- 
tions vary, and we must select in each case the means and 
methods most suitable ; but, given the three vital neces- 
saries, plenty of steam, plenty of wind, and plenty of 
heat, then on the judicious and progressive solution of 
— a depends the efficiency and success of the 
plant. 








_ Biast-FURNACES IN BeLG1uM.—The number of furnaces 
in blast in Belgium at the commencement of October was 
34, while 10 furnaces were out of blast at the same date. 
The total of 34 representing the furnaces in activity in 
Belgium at the commencement of October was made up 
as follows: Charleroi Frou, 15; Liége group, 13; Luxem- 
bourg, 6; total, 34. The production of pig iron in Bel- 
gium in September was 83,400 tons, as compared with 
91,800 tons in September, 1886. The total output for 
the first nine months of this year was 773,321 tons, as com- 
ore with 707,696 tons in the corresponding. period of 
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THE ELECTRIC LAUNCH 





“«PLANTE.” 


CONSTRUCTED BY THE ELECTROTECHNISCHE INDUSTRIE, SLIKKERVEER, HOLLAND. 
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WE illustrate on this page an electric launch con- 
structed by Messrs. L. Smit and Zoon, shipbuilders, 
Kinderdijk, Holland, with which a fairly high speed 
has been attained. A limit to this is, of course, set 
by the great weight as compared with output of even 
the best of the secondary batteries now constructed. 
Still, in spite of this and of the trouble from charg- 
ing, electric launches are fairly popular, being free 
from smell, heat, and vibration—discomforts to which 
the smaller steam and oil launches are only too liable. 
Moreover, a stoker not being needed, the whole 
management of the boat can be entrusted to a single 
individual, and, further, once the batteries are charged, 
the boat is ready for immediate use, and will remain 
so for a very long period. The general appearance of 
the boat is well shown in Fig. 1, whilst the longitu- 
dinal section and plan, Figs. 2 and 3, show the posi- 
tion of the accumulators, starting resistances, and 
motor. The latter, which is of 25 horse-power, is 
further illustrated in Fig. 4. The launch measures 
52.5 ft. in length by 5 ft. 7 in. wide by 3 ft. 11 in. 
deep. The hull is of steel, whilst the cabin and joiner- 
work generally is in teak. As will be seen, a search- 
light is placed on the bows, and the current is also 
used for cabin lighting with incandescent lamps. The 
cells, 80 in number, are placed under the floor. They 
are of the Tudor-Planté type, and were supplied by 
the Accumulatoren Fabrik, of Hager, who gua- 
rantee them to give an output of 30 effective 
horse-power for one hour with a motor having an 
efficiency of 82 per cent. With the motor actually 
employed the efficiency is higher, so that 35 horse- 
power can be obtained for an hour. The containing 
cells are of ebonite. With a slight overload of both 
battery and motor the load is capable of giving a speed 
of 11.8 miles per hour. The motor, as already men- 
tioned, gives, in normal working, 25 horse-power, and 
weighs 2100 lb. By placing the battery in two groups 
of 40 cells each in parallel, the voltage at the motor 
terminals is reduced to 80, and under these conditions 
8 horse-power is developed, which suffices for a speed 
of 7.47 miles per hour. This rate can be maintained 
without re-charging for 74 hours. The starting resist- 
ances are used only for bringing the motor up to speed, 
in slowing down for a stop, and in reversing. The motor 
is of the four-pole type, two of the poles only being 
series wound. The field magnets consist of a steel 
casting, which also forms the frame of the machine. 
The thrust of the propeller is taken on a ball bearing, 
which, so far, has given excellent results. The motor 
and the electrical fittings have been supplied by the 
Electrotechnische Industrie of Slikkerveer. 





GIBSON’S EPICYCLIC INDICATOR. 

No detail in the complicated structure of a modern 
warship is more important than the means for 
actuating, and, at the same time, indicating the posi- 
tion of the multitude of sliding water-tight doors, 
sluice valves, magazine flooding valves, pumping 
valves, &c., on which the satiety of the ship depends. 
In a first-class battleship it is computed that there 
are at least 500 of such fittings that may have to be 
manipulated in a few minutes in an emergency. The 
exigences of the case demand that the working posi- 
tions of all doors and valves shall be conveniently 
accessible ; which means that indicators are fitted in 
decks, at bulkheads, in cofferdams, &c., besides which 
the more important valves, such as magazine floods, 
have also to be worked “ locally” down below. It 
will be seen, therefore, that special types of indicators 
are required to suit the varying conditions. The 
Admiralty pattern deck-plate (Fig. 1, page 531), is used 
for all deck positions ; but in the other positions various 


























of a nut threaded on a screwed portion of the spindle 
and sliding along the edge of a plate on which are 
engraved the words, ‘‘ Shut” and ‘‘ Open” (Fig. 2). 
All these indicators have objectionable features, 
not the least of which are liability to rust up and 
jamb, excessive friction, and exposure to injury, wilful 
or otherwise. The screws of the deck-plates, for in- 
stance, are so liable to set fast, that it ismo uncommon 
thing on the commencement of a voyage to take out 
all the nuts and fill up the deck-plates with grease, so 
as not to impede the working of the gearing. 
The nuts, of course, are marked and replaced before 
the next survey. But meanwhile the man working 
the door or valve has no guarantee that it is ‘‘ hard 
down ” when supposed to be shut ; and if the nuts are 
not carefully replaced they will give a wrong indica- 











kinds of indicators are adopted, consisting generally 





fouling the end of the helical slot in the deck-plate. 
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tion, and may actually form a dangerous ‘‘ stop” by | 
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There is room for improvement, therefore, in indi- 
cators at present in vogue, and we have pleasure in 
illustrating and describing what appears to avoid 
the weak points of those now in use. Referring to 
Fig. 3 it will be seen that the indicating apparatus 
consists of an epicyclic train, in which A is the fixed 
wheel, B is the indicating wheel, having one (or two) 
teeth more than A, while C isa pinion gearing into 
both differential wheels A and B. The pinion rides 
loose on the eccentric part of the spindle, each turn 
of which causes the indicating wheel to advance one 
(or two) teeth in the same direction. Suppose wheels 
A and B to have 24 and 25 teeth respectively; then 
six turns of the spindle will cause the indicating wheel 
to move 3"; of a complete circle, or 90 deg. 

The advantages of such a form of indicator are many 
and obvious. 
1. The gear is entirely enclosed and dust proof ; it 










RSaaecad iS 





bes ed Nh at 











ST haiahecas et 











Oct. 29. 1897.] 


ENGINEERING. 





53! 











GIBSON’S EPICYCLIC 

















Y 


\\ 


SaaS 
N 
(4 


Uecadddddaadddddddddddedeteecdeecttl}); 





Lida ceeded 


ZZ 

fad 
A iat 
Satndiet 
= 








Ye 


is, therefore, always protected from injury, and cannot 
be tampered with. 

2. As all the parts are made of gun-metal, there is 
no liability to set fast by corrosion. 

3. The angular range between the marks ‘‘ Shut” 
and ‘‘Open” is a ready index of the relative number 
of turns required to close the door or valve. 

4. The friction is infinitesimal, compared with the 
screw and nut pattern. : 

5. Being an “all-round” gear, it is impossible for 
the indicator to jam and form a stop, as described in 
the case of the spiral slot deck-plate. 

6. The spindle is not weakened by having a screw- 
thread cut in it ; but the full section is maintained 
throughout. 

7. The epicyclic indicator houses completely in the 
thickness of an ordinary wood deck, and thus allows 
the shafting to be geared away without projecting 
below the lower edge of deck beams. 

8. When fitted to a water-tight bulkhead (Fig. 4) a 
stuffing-box is arranged as shown ; making a much 
neater fitting than that usually adopted (Fig. 2). 

9. Compared with the present pattern , a 

the epicyclic indicator weighs less than half. 
_ 10. The epicyclic indicator can be neatly introduced 
In any position, whether in a deck, on a bulkhead, at 
the valve itself, or in any intermediate position in the 
lead of gearing. 

ll. There is a great advantage in having all the in- 
‘licators throughout a ship of the same pattern ; this 
lessens the chance of confusion in emergencies. 

12. As all indicators are made interchangeable, one 
or two spare wheels only suffice for one vessel. 

All the deck indicators are made to suit the Ad- 
miralty pattern standard spanners, and as their ex- 
ternal appearance is just the same as the present 
deck-plates, the same crew could manipulate them 
Without experiencing any change except, of course, 
the marked diminution of friction. 

P = magazine floods, the indicator is locked (Fig. 5), 
a's apparatus being the same as that now in 
_ The epicyclic indicator is specially adapted for steer- 
te pedestal indicators, engine-room telegraphs, and 
the like; in short, wherever a rotating spindle re- 
quires an index. 

P Epieyelic indicators have been fitted in vessels 

‘cronging to the Chilian, Argentine, and Portuguese 
: re and are now on trial in the British Navy. 

a —— Henry Walbrook and Co., of Manchester, 

© the manufacturers of the epicyclic indicator, &c. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 20, 1897. 

THE advance in steel billets which has forced up 
all products into which it enters so much, is 
something of a surprise to those who have been talk- 
ing about the extraordinary billet capacity of our 
mills. The enforced suspension of production at one 
mill caused a shudder among certain buyers who had 
not covered their pressing requirements. The market 
is threatened with an advance of a speculative 
character because of the anxiety of several large and 
a greater number of small consumers to make more 
extended provision for the future. A look at the pig- 
iron statistics is instructive. On October 1, one year 
ago, the production was 112,000 tons per week. On 
October 1, 1897, 200,000 tons, and furnaces are to be 


lighted. The production reached its maximum in, 


December, 1895, in a spurt. Those figures will be 
exceeded probably in 30 days. The limit of capacity 
is said to be 230,000 tons, but this is hardly correct, 
though price has something todo with several furnaces 
blowing in. Several old eastern furnaces will be 
blown in if No. 9 foundry pig will bring 13 dols. at 
tide water. Large orders for steel rails have been 
placed. Quotations 22 dols. at mill. There is an im- 
proved demand for all kinds of finished iron and steel 
material, and it will probably continue for some weeks. 
Large orders for steel rails have been placed at Chicago; 
upwards of 30,000 tons for Japan. Pennsylvania mills 
booked orders for 50,000 tous last week. Large orders 
for wire rods, aggregating 30,000 tons, have just been 
placed. Plate and structural material are in active 
request and all mills are crowded. Merchant steel 
mills and billet and rod mills are generally oversold. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Reconstruction of Cammell and Co.—A meeting of the 
shareholders of Charles Cammell and Co., Limited, was 
held on Wednesday at the works to consider a proposal on 
the part of the directors for a re-arrangement of the 


capital of the company. At present the total fully paid- | 


up capital is 1,050,000/., divided into 10,000 ordinary 
shares of 100/. (802. paid), and 4000 A preference shares 
of 207. each (fully paid), and 8500 B shares of 20/7. each 
fully paid. The directors proposed to increase the capital 
to 1,750,000/., of which hens should remain unissued 
195,0007. The capital is to be divided into 175,000 pre- 
ference shares of 5/. each, and 175,000 ordinary shares of 
5l. each, and the directors proposed that the holder of 
each 201. preference share should receive five fully-paid pre- 
ference shares of 5/. each—25/.; the holder of each ordinary 
share of 100/. (802. paid) should receive 12 fully paid-up 
preference shares and 12 fully paid-up ordinary shares— 
1207. At present these ordinary shares are quoted at 
2062. For each 20/. B share the holder is to receive three 
preference and three ordinarv shares—3v0/. The chair- 
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}man, Sir Alexander Wilson, Bart., remarked that the 
| present shares standing at over 200/., were not as readily 
| adaptable to present circumstances as shares of a lesser 
/amount, and they felt they were improving the share- 
holders’ property by bringing forward a scheme to make 
shares more marketable. The proposals of the Board of 
Directors were unanimously adopted. 
| Mining Engineers.—On Tuesday afternoon a_ joint 
meeting of members of the Chesterfield and Midland 
Counties Institute of Engineers and the Midland In- 
| stitute of Mining, Civil, and Mechanical Engineers was 
|held at Sheffield under the chairmanship of Mr. G. 
| Blake Walker. A number of new members were added 
|to both Institutes. Mr. T. G. Lees, Clifton Colliery, 
| Nottingham, read a paper on ‘Internal Corrosion of 
| Wire Ropes,” in the course of which he said that by 
| corrosion” he meant the gradual eating away of the 
substance of the wire as though by acids. Bad water 
found in some collieries caw oxidation or corrosion ; 
and experience had shown that winding ro usually 
corroded either at the cap end of the rope where it rests 
on the pulleys, or at the underlapping at the drum. In 
his opinion by far the greater number of failures of wind- 
ing ropes occurred within a few feet of the cap, and the 
only practical way of dealing with this part of the rope 
was to periodically cut off a few feet, and re-cap the rope. 
| Galvanised wire ropes were the best, and no deterioration 
| took place if the galvanising had been properly done. In 
the discussion which followed, Mr. A. B. Stokes (General 
Inspector of Mines) suggested before they accepted it as 
a fact that a galvanised rope was better than an ordi- 
nary wire rope, they should have tests carried out to 
ascertain what effect water, tension, and twisting had 
upon ropes which had undergone the galvanising process. 
He had investigated many breakages of ropes, and did 
not remember a case where a winding rope had broken 
| because it was worn out. A paper was next read by Mr. 
| L. T. O’Shea (University College, Sheffield) on ‘‘ Testing 
| of Mining Explosives,” in the course of which the im- 
| portance was urged of an experimental station, where ex- 
| plosives could be tested and their probable effects ascer- 
tained. Other papers were also read and discussed. 


Smoky Shefield.—For the past year or so strong efforts 
have been made in Sheffield to lessen the quantity of black 
smoke which hangs like a pall over some parts of the city. 
A number of prominent townspeople, thinking the city 
authorities are rather lax in their interpretation of the 
bye-laws, have banded themselves together into a ‘‘Smoke 
Abatement Society.” They employ inspectors to watch 
the various factories suspec of emitting excessive 
smoke, have brought the offenders before the stipendiary, 
and in many instances secured penalties. A prominent 
local firm, objecting to the espionage of this self-appointed 
committee, appealed against a conviction of the stipen- 
diary magistrate. The appeal was successful, though 
only, as the Recorder hinted, owing to the breaking down 
of the defendants’ witnesses in cross-examination. 


York and the Electric Light.—The York City Council 
have had before them the pro Js of a number of firms 
who offered to undertake the electric lighting of the city 
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None of these, however, were deemed satisfactory and the 
Council resolved themselves to undertake the work, de- 
ciding to make application for powers to borrow 20,000/. 
for this purpose. 


Iron and Stecl.—The reports as to the state of business 
in the iron and steel trades are rather more encouraging. 
The prices, both of pig and finished irons, are firmly main- 
tained. Although the finished iron and steel makers are 
feeling the effects of the engineers’ strike they are fairly 
well off for orders; and there is little doubt in the minds 
of leading members of the trade that if an end of the 
trouble could be reached, business would show very con- 
siderable improvement. A marked feature in the pig- 
iron trade is the continued depletion of stocks, and the 
strong demand for iron for shipment. Sheet-iron manu- 
facturers still complain of the great scarcity of orders, 
and they are, perhaps, the least favourably fixed of any 
of the finished iron-makers. There has been some change 
in quotations for delivery in Sheffield, and they now 
stand as under: West coast hematites, 58s. to 60s.; east 
coast ditto, 57s. 6d. to 58s.; Lincolnshire No. 3 foundry, 
44s. to 44s. 6d.; forge ditto, 42s. 6d. to 43s.; Derbyshire 
No. 3 foundry, 45s. to 45s. 6d.; forge ditto, 40s. to 
41s. 6d.; bars, 5/. 17s. 6d. to 6l.; sheets, 7/. to 7/. 10s. 
There is still a good demand for Siemens and Bessemer 
steels, largely for use in the manufacture of railway ma- 
terial. The rolling mills, tilts, and forges are feeling the 
effects of the engineers’ dispute, and there is more com- 

tition for business; but here, again, there will, it is be- 
Rese, be plenty to do as soon as work is resumed. 


The South Yorkshire Coal Trade.—Sheftield coal mer- 
chants state that during the last week or ten days they 
have for the first time felt seriously the effect of the 
engineering dispute. The demand for coke and manu- 
facturing fuel of every description has shown a distinct 
falling off. This, it is thought, is due to the fact that 
most of the firms engaged in the heavy trades have 
now completed the contracts which they had entered 
into before the strike, and as no new contracts have been 
entered into, the furnaces have been let down. The rolling 
mills are also taking less fuel owing to lack of work in the 
lighter trades. Pits in some districts, especially those 
sroducing a good quality of house coal, are doing good 
yusiness, but others in the neighbourhood of Shetheld are 
beginning to work for stock. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At last Thursday’s fore- 
noon market some 20,000 tons of iron were dealt in. 
Prices were very firm. The market was strong and 
active in the afternoon, when other 30,000 tons changed 
hands. Prices made another rise of 1d. to 2d. per ton. 
At the close the settlement prices were as follow: 
Scotch iron, 45s. 44d. per ton; Cleveland, 42s. 6d.; 
Cumberland and Middlesbrough hematite iron respec- 
tively 483. 1/d. and 49s. 6d. per ton. On Friday forenoon 
a large amount of business was done, as “bears” 
rushed to cover from a belief that as a result of the 
intervention of the Board of Trade, the engineers’ dis- 
pute would speedily be settled. About 30,000 tons of 
pig iron were sold, the prices rising from 3d. to 
Gd. per ton. There was a complete reaction in the 
afternoon on the statement that the engineer employers 
would not agree to a conference over the hours question. 
Practically the whole of the forenoon’s improvement was 
lost, and the sales amounted to about 20,000 tons. At 
the forenoon meeting of the market on Monday about 
30,000 tons changed hands. The tone of the market was 
very firm, especially for Scotch and Cleveland iron, 
which advanced 2d. and 3d. per ton respectively. In the 
afternoon other 25,000 tons of iron were dealt in, and the 
marked closed firm. During the day the feature of the 
market was the heavy buying of hematite iron. At 
the close of the market the settlement prices were 
45s. Gd., 42s. 10)d., 48s. 74d., and 49s. 44d. per ton. 
At the forenoon session of the warrant market on Tuesday 
about 20,000 tons were dealt in, and the tone was very 
firm. In the afternoon about 25,000 tons were sold, anc 
the close was firm at the forenoon level. The settlement 
prices were 45s. 6d., 42s. 104d., 48s. 6d., and 493, 3d. per 
ton respectively. About 15,000 tons changed hands this 
forenoon, selling being very slow. What was offered was 
sharply picked up at advancing prices. In the afternoon 
some 20,000 tons changed wd ig prices remaining but 
little changed. The settlement prices were 45s. $d., 
423. 104d., 48s. 74d., and 49s. 44d. per ton. The follow- 
ing are the current quotations for several leading No. 1 
special brands of makers’ iron: Clyde, 50s. 6d. per ton ; 
Gartsherrie, Summerlee, and Calder, 51s.; Coltness, 


52s.-—all the foregoing shipped at Glasgow; Glengar- | 


nock (shipped at Ardrossan), 50s.; Shotts (shipped 
at Leith), 52s.; Carron ‘shipped at Grangemouth), 
dls. per ton. The number of furnaces in blast in 
Scotland at present is 78, as compared with 75 at 
the same time last year. Six are making basic iron, 
37 are working cn hematite ironstone and 35 are makin 

ordinary iron. The strengthening effect on the Scotch 
market is due in some measure to the very heavy _ship- 
ments from the Tees, and the position is exceedingly 
strong, altogether apart from the early termination of the 
dispute in the engineering trade. Nearly all the special 
brands of Scotch pig iron are scarce, and prices have been 
considerably advanced during the week. Taken all over, 
thestatistical position of the pig-iron trade is at the moment 
exceedingly favourable, while there is every appearance of 
a continuance of the demand. Last week’s shipments of 
pig iron amounted to 6275 tons, against 4232 tons in the 
corresponding week of last year. They included 295 tons 
for Canada, 535 tons for Australia, 250 tons for France, 
790 tons for Italy, 945 tons for Germany, 185 tons for 





| 
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Holland, smaller quantities for other countries, and 2895 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 344,338 tons yes- 
terday evening, as compared with 345,248 tons yesterday 
week, thus showing for the past week a reduction amount- 
ing to 910 tons. 


Finished Iron and Stecl.—There is a fair demand for 
finished iron and steel at comparatively steady prices. 
The steel works have been busy, and considerable inquiries 
are to hand for different classes of material. 


Glasgow Copper Market.—There was nothing done in 
copper in the Glasgow market last Thursday forenoon, but 
the price rose 2s. 6d. per ton. One lot of 25 tons wassold in 
theafternoon, and the pricesclosed unchanged. Nobusiness 
was reported on Friday forenoon, but the price advanced 
1s. 3d. per ton, which was lost in the afternoon, when 25 
tons changed hands. Again on Monday forenoon no 
business was done, but the price was quoted 2s, 6d. per 
ton down. The afternoon was idle, and the quotations 
rallied 1s. 3d. per ton. On Tuesday forenoon 75 tons 
changed hands, and the price fell 3s. 9d. per ton; and on 
the sale of 25 tons the price declined 1s. 3d. per ton in the 
afternoon. Nothing was done either forenoon or after- 
noon to-day. 


Sale of Macduff Harbour.—On Thursday, the 21st inst., 
a special meeting of the Macduff Town Council was held 
in connection with the scheme for the purchase of the 
harbour by the town from the Duke of Fife. His Grace 
some time ago offered to sell the harbour for 13,000/.— 
80007. to be paid in cash when the transfer was made, 
20001. to be a deferred payment, 34 per cent. interest 
—— annually thereon till the debt was extin- 
guished, and the remaining 3000/. his Grace gave as a 
contribution towards the harbour improvement scheme. 
The Town Council drew up conditions under which they 
accepted the offer, and to jew terms his Grace has prac- 
tically consented. The Town Council expressed gratifi- 
cation at the outcome of the negotiations, and it was 
agreed to prepare the necessary plans for harbour improve- 
ments, and to apply for a provisional order. 


Light Railways for Perthshire.—An enthusiastic meeting 
was held at Bankfoot, Perthshire, on Saturday evening 
in support of a proposal to form a light railway from 
Strathard Station to the village. Messrs. Crouch and 
Hogg, civil engineers, Glasgow, described the route, 
and Mr. Andrew Hutcheson, Vice-Convener of the 
County, and others, pointed out the great benefit that 
would result to the district by the railway. A motion 
was passed expressing entire satisfaction with the action 
of the promoters, and promising to assist them in every 
way possible. 

Bridae Contract.—The Brandon Bridge Building Com- 
pany, Motherwell, have received the contract for the 
girder bridge which it is intended to throw over the Tweed 
at Nisbet. 

Plans for the New Station at Berwick.—The plans of the 
proposed new station at Berwick have lately been for- 
warded for Edinburgh for the inspection of the station 
authorities. The cost of the works is estimated at about 
50,0002. 

Lectures on Roofs and Bridges.—Mr. John G. Long- 
bottom, Wh.Sc., A.R.C.S., the Lecturer on Mechanics in 
the Glasgow and West of Scotland Technical College, is 
delivering a course of lectures on ‘* Roofs and Bridges” in 
connection with the civil engineering course. The class 
has met with a good enrolment for a first session. 


West of Scotland Iron and Steel Institute.—A very suc- 
cessful opening of the new session of this institute took 
place last Friday evening, when the new president, Mr. 
KF. W. Paul, manager of Blachairn Steel Works, delivered 
an exceedingly interesting opening address. 

Institution of Engineers and Shipbuilders.—-The opening 
meeting of the forty-first session of the Institution of En- 
gineers and Shipbuilders in Scotland took place last 
night. There was an unusually large attendance of 
members. Mr. George Russell, the new president, in 
his presidential address, reviewed the history of the institu- 
tion since its commencement in 1857. On the motion of 
Sir William Arrol, the president was thanked for his 
address. Afterwards the Institution’s marine engineer- 
ing gold medal was presented to Mr. Robert Caird for 
his paper on ‘Propeller Diagrams,” and premiums of 
books to Mr. Robert Simpson. B.Sc., for his paper on 
“Tunnelling in Soft Material, with Special Reference 
to the Glasgow District Subway,” to Mr. J. G. Stewart, 
B.Sc., for his paper on the ‘‘ Manufacture of Welded 
Iron and Steel Pipes,” and to Mr. John Inglis, past- 
president, for his paper on ‘‘ Rates of Speed and Rates 
of Freight.” Mr. Hermann Kiihne read a paper on the 
** Proell-Corliss Engine and the Proell Valve Diagram,” 
and Mr. F. J. Rowan a paper on ‘“‘ Water-Tube Boilers.” 
Including five new ordinary members who were promoted 
from the Graduates’ Section, there were 38 additions 
made to the roll, fully one-half being graduates. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Pig-Iron Trade.—The market continues 
favourable to sellers, and a large trade has been done this 
week at the highest prices that have ruled this year. It 
speaks much for the sound position that such a good trade 
should be done while there is in progress such a vast dis- 
pute in an industry upon which the iron and steel trades 
depend directly and indirectly for a good proportion of 
their business. It is believed that if that difficulty were 
8 ily settled the winter’s trade will be an active one; 
the extra business coming in from home consumers 





counterbalancing the falling off in the export demand for 
pig iron when the navigation season is closed. The de- 
mand for Cleveland pig iron has been so good lately that 
prog have further advanced their prices, and they 

old out very firmly for the advances ; for stocks are so 
small, both in makers’ and merchants’ hands, and the 
competition of merchants is slight now, as they ask the 
same prices as the makers themselves. There is very 
little Cleveland foundry iron speculatively held just now. 
The prompt f.o.b. price of No. 3 Cleveland g.m.b. pig 
iron has been rai to 42s. 9d., and buyers have been 
numerous at 42s. 6d., which they would give not only for 
prompt delivery but also for delivery up to the end of 
the year. No. 4 foundry is scarce, like all other 
qualities of foundry, and the price has been put up to 
41s. 3d. But of forge there is a plethora, and no increase 
in the prices has been possible this week, grey forge being 
kept at 40s., and mottled and white 39s. 6d. Thereis now 
a difference between No. 3 and grey forge of 2s. d., 
whereas a few months ago not more than 6d. parted them, 
and forge iron at present prices is not profitable to the 
producer. Considering the very heavy shipments, the 
withdrawals of Cleveland iron from the public stores is 
disappointing. 

Hematite Iron and Ore.—The upward movement is not 
so marked in hematite as it isin Cleveland pig iron, as 
the makers thereof have to rely upon the home trade, 
there being only a small proportion of the hematite 
shipped, and the home requirements are curtailed at 
present owing to the engineers’ strike, which specially 
affected this branch of trade throughout the steel and 
shipbuilding industries. Mixed numbers of east coast 
hematite pigs have been advanced to 50s. this week, in a 
great measure owing to the fact that the rates for some 
time past have been unprofitable, and the makers could 
not well change their furnaces to ordinary Cleveland iron, 
owing to the difficulty of getting an adequate supply of 
Cleveland stone. Average rubio ore continues to be 
quoted at 15s. per ton delivered here, but may be bought 
at 14s. 9d., though ore merchants will find it hard to make 
ends meet at that with the present rates of freight ruling. 


The Eight Hours at the Blast-Furnaces.—This dispute 
is likely to be settled without any stoppage of work, the 
three-shift system being conceded to the men, even though 
it will increase the cost of production. The new system 
will come into force with the new year, if not before, 
there being only the details of the arrangements to be 
settled at two or three of the works. 


Finished Iron and Steel.—A better inquiry has sprung 
up in most branches, and scarcely any of the manu- 
facturers are short of work; while the prospects are good 
for all, except the plate and angle producers, who can 
hardly expect to continue as little affected by the engi- 
neering difficulty as they have hitherto been. Even if 
the engineers get to work shortly, the shipyards will not 
be fully employed for a considerable time, as they are 
much more forward with their orders than the engineers. 
Prices in the finished iron and steel trades are all well 
maintained, more especially with bar and rail makers. 
Common iron bars are at 5/. 5s., less 24 per cent. f.o.t., 
and heavy steel rails 4/. 10s. net at works. 


The Coal and Coke Trades.—The steam coal trade is 
quieter, but there is more briskness in the gas and house- 
coal business, and exports are good, both of steam and 
house-coal. The demand for coke is somewhat slacker, 
though there have been some fair orders placed for next 

ear at about 13s. 6d. per ton delivered here. The Hutton, 

enry, and South Wingate Collieries were, by order of 
the Court of Chancery, offered for sale by auction at 
Middlesbrough on Tuesday. It is calculated that the 
whole property as it stands was worth 78,000/., but only 
one bid, and that of 20,000/., was made, and no sale 
resulted. 

Sir C. Furness, Westgarth, and Co., Limited.—A divi- 
dend of 5 per cent. is to be paid to the ordinary share- 
holders as a result of the first year’s operations, during 
which the old works have been entirely reconstructed. 





Tue Ivstirution or Juntor Encrveers.—The annual 
general meeting of this Institution was held on Friday, 
October 22, at the Westminster Palace Hotel, Mr. H. B. 
Vorley, chairman of the Council, presiding. After the 
usual preliminary business, the Council’s report was read by 
the secretary, Mr. W. T. Dunn. It contained a very satis- 
factory record of the proceedings of the society during the 
past year. Sixty-eight new members had been elected and, 
after allowing for removal of names from the register, the 
total membership at the present time was 480. Seven 
meetings for the reading and discussion of papers had 
been held, 11 visits to engineering works in the London 
district had been made, and numerous other works had 
been seen during the summer meeting in the north of 
Ireland. The Institution premium had been awarded 
to Mr. W. R. Beckton for his paper on ‘*The Protection 
of Buildings, &c., from Fire.” The congratulatory 
address to the Queen, the conversazione, anniversary 
dinner, office fund, financial position, and sanitary con- 
gress, were other matters referred to in the report, and 
an appreciative allusion was made to the services 
rendered by Mr. H. Kemster, now retiring from the post 
of hon. librarian, which he had ably filled for the past two 
years. It was announced that Sir A. R. Binnie, the re- 
tiring President would be succeeded by Mr. John A. F. 
Aspinall, chief mechanical engineer to the Lancashire 
and Yorkshire Railway, and that the election of officers 
had resulted as follows: Chairman, Mr. H. B. Vorley ; 
vice-chairman, Mr. Basil H. Joy ; hon. librarian, Mr. J. 
N. Boot; hon. auditors, Messrs. W. H. De Ritter and 
P. Marshall; members of council, Messrs. Walter J. 
Hunter, A. Marshall, R. Marshall, and L. H. Rugg. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has shown more activity, 
and it is expected that November will be one of the busiesi 
months of the year; the best steam coal has been making 
10s. 9d. to 11s. per ton, while secondary qualities have sold 
freely at 93. 6d. to 10s. per ton. The house-coal trade has 
shown more briskness, but the cane ggg aap weather 
has checked any advance in prices ; No. 3 Rhondda large 
has made 10s. 9d. per ton. Coke has shown firmness, 
both for immediate and future deliveries ; foundry quali- 
ties have made 19s. to 19s. 6d. per ton, while furnace 
ditto have brought 15s. to ple ton. Iron ore has been 
steady ; the best rubio has made 13s. 9d. to 14s. per ton. 
The manufactured iron and steel trades have been some- 
what inactive ; heavy section steel rails have made 4. 5s. 
to 4l. 7s. 6d. per ton, and light section ditto 5/. 5s. to 
Dl. 7s. 6d. per ton. The tin-plate trade has exhibited a 
steady tone, makers having booked orders which will 
secure them employment for some time to come. 


Light Railways at Bristol.—An inquiry was conducted 
on Saturday, at Bristol, by the Light Railway Commis- 
sioners, presided over by the Earl of Jersey. The Bristol 
Tramway Company sought powers to construct an exten- 
sion of its electric systemto Hanham. The City Council 
opposed on the ground that it was really a tramway ex- 
tension and not a light railway, and, under the Light 
Railways Act, would not be subject to purchase by the 
municipality. Mr. Cripps said the line proposed would 
be 1 mile 4 furlongs 9 chains in length, 3 furlongs 4 chains 
being in the parish of Hanham and the rest in St. George. 
Mr. Wise, who conducted the case for the Council, con- 
tended that the line was, in fact, a tram line, and ought 
to be made subject to the Tramways Act. Mr. Cripps, 
for the promoters, said they could not make it under that 
Act because of the harsh powers of purchase. They 
would concede everything else as if it were, in fact, a 
tram line. The Commissioners took time to consider 
their decision, leaving an impression, however, on_ the 
minds of those present that some terms of . purchase 
would be Pret In a recent case the Commissioners 
made the terms 35 years, the line to be bought as a going 
concern. 


Yeovil.—The Yeovil Town Council on Monday decided 
to promote a Bill in Parliament next session for the pur- 
pose of acquiring powers to supply gas and electricity, 
and to provide for the transfer of the undertaking of the 
local Gas and Coke Company to the Council. It was 
decided to apply for powers to enable the Council to pro- 
vide an increased water supply. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol City Council met on Friday, when the 
lighting of the street lamps for the half-year ending March 
next was considered, and it was decided to ask for 2429/. 
for that purpose. It was also decided to extend the mains 
from Guthrie-road along the Avenue. 


The Naval Collieries. —These collieries, which were 
ineffectually offered for sale recently, have now changed 
hands. The new proprietors are Messrs. D. A. Thomas 
and Gueret. 


Welsh Coal in France.—It is stated that Messrs. Pyman, 
Watson, and Co., coal exporters, Cardiff, have secured 
the St. Nazaire portion of the Paris and Orleans Railway 
coal contract. The quantity to be supplied is about 
70,000 tons, the coal to be delivered into truck at St. 
Nazaire. 

The ‘* Psyche.”—The chief constructor at Devonport 
has been requested to arrange for laying down a third- 
class cruiser, to be named the Psyche. The vessel will be 
built in No. 5 slip, from which the Furious was recently 
launched. The Psyche, which is to-be of the Pelorus 
type of cruiser, will have a length of 300 ft., a breadth of 
36 ft. 6in., and, with a displacement of 2135 tons, she 
will have a mean load draught of 13 ft. 6in. There will 
be water-tube boilers, and the engines are calculated 
to develop 7000 indicated horse-power with forced 
draught, and 5000 horse-power with. natural draught. 
Designed by Sir W. H. White, for despatch purposes 
and scouting duties when with the Fleet, the Psyche 
is expected to attain a speed of at least 20 knots 
when pressed and steaming under forced lraught, and 
to maintain a speed of 184 knots for a considerable 
distance without the aid of forced draught. | She 
will be armed with eight 4-in, and eight 31b. quick-firing 
guns, besides machine guns and Whitehead torpedoes. 
As a result of the success of Keyham Factory in the manu- 
facture of the boilers and engines of the: Proserpine, the 
Lords of the Admiralty have decided that all the pro- 
pelling machinery of the Psyche shall be built at Keyham. 
The total cost of the Psyche is estimated at 160,000/. Of 
this sum 51,7002. will ms spent by April next, 17,3200. 
being expended on her hull, fittings, and equipment, 
15,000/, on her propelling machinery, and the remainder 


on auxiliary machinery, gun and torpedo armament, and 
contract work, 


_Taunton.—On Friday the Light Railway Commis- 
sioners held an inquiry into an application by the Taun- 
ton and West Somerset Tramways and Light Railway 
Company, Limited, for consent to the construction of an 
electric light railway in Taunton, from Rowbarton to the 
eastern end of the town, the proposed line to be two 
miles long, and to cost 11,0007. Conditional opposition 
Was offered, but a conference took place between repre- 
sentatives of the Town Council and the promoters, with 
the result that the latter agreed: that there. should be no 
double line in North-street, except by sanction of the Cor- 
poration ; that the line should end before the 15-ft. road 
*h a agin was reached; and that wooden blocks 
. “sae d be used throughout the route. The decision of 

Commissioners will be announced in due course. 


Welsh Railway Matters.—It is understood that the 
Cardiff Railway Company will ask Parliament to sanc- 
tion the construction of a line up the Aberdare and 
Merthyr Valleys. The Barry Company, it is stated, in- 
tends to again try to relieve itself of its connection with 
the Taff Vale Company, and it will ask Parliament to 
grant the necessary powers for making a new line from 
Cogan to the riverside branch of the Great Western Rail- 
way. The Taff Vale Company will again introduce a 
Windsor Dock Bill. 


Light Railway to the Lizard.—The Light Railway Com- 
missioners held an inquiry at Helston on Thursday re- 
specting an application for powers to make a light railway 
from Helston to the Lizard. Mr. Duke, barrister, ap- 

ared for the promoters, and said that the part of the 
izard peninsula most directly affected by this proposed 
line was that lying towards Mounts’ Bay and southward 
to the Lizard Point. It was, to a large extent, an agri- 
cultural district, capable of more profitable cultivation, if 
farmers were able to compete with other people in getting 
produce, and especially vegetables and fruit, to the 
market. There was also a large fishing industry, and the 
district was the resort of tourists. Helston Station was 
designed with a view to an extension of the railway to the 
Lizard, and there would be no difficulty in making the 
proposed line from a junction with the present railway by 
easy gradients to Lizard village. The line would be of 
the standard gauge, and it was estimated that the cost 
would be 55002. per mile, or a total of 61,5007. Evidence 
was given in support of the application, and the chairman 
announced that the Commissioners would recommend the 
Board of Trade to issue an order authorising the line. 








MISCELLANEA. 
THE exports of black tin-plates have increased to 44,023 
tons in the nine months ending September, 1897, against 
36,354 tons in 1896, and 24,109 tons in 1895. 


The Blanche, cruiser, which recently returned from the 
Mediterranean, will next April have substituted for her 
two locomotive boilers four water-tube boilers of the 
Thornycroft design. 


The opening meeting of the Glasgow Engineering 
Society was held on Thursday last, when a lecture was de- 
livered to the members by Professor A. Barr, the honorary 
— A visit of the members to the Fairfield Ship- 

uilding Works was paid. The next meeting of the 
Society will be held on. November 11, when Mr. Harold 
D. Jackson will give a lecture on ‘‘ Ordnance.” 


The Admiralty have received an intimation that the 
stem and stern pieces of the battleship Goliath, building at 
Chatham, have been despatched from the works of the 
contractors, Sir W. G. Armstrong, Whitworth, aud Co., 
during the past week. The Admiralty have decided to 
accept the materials in an unfinished state, and to com- 
plete the work in the dockyards at the expense of the con- 
tractors. 


At a meeting of the Royal University of Ireland, held 
in Dublin, on October 22, under the presidency of the 
Marquis of Dufferin, Chancellor of the University, the 
degree of Doctor of Science honoris causa, was conferred 
upon Mr. Walter Ernest Adeney, F.I.C., F.C.S., in re- 
cognition of the scientific value of his original researches, 
more especially as regards the bacterio - chemistry of 
sewage and other polluted waters. 


The first consignment of armour-plates for the Ocean, 
battleship, at Devonport, which have been delayed owing 
to the engineering dispute, have now been delivered from 
the contractors at Sheffield. The stem and stern-pieces, 
owing to the non-delivery of which the launching of the 
Ocean has been postponed, will be despatched from Shef- 
field on the 30th inst. The steel masts made for the ship, 
which were to have been made by private contract, are 
now to be manufactured at Devonport Dockyard. About 
4300 tons of material have been built into the vessel since 
February 15. 


Messrs. Hildeck and Hildeck, of the Walsall Tube 
Works, Walsall, are putting on the market a convenient 
little steel rule 5 in. long, which on one side is graduated 
with the sizes of gas threads outside, the size of the tap 
holes, and the number of threads per inch. Information 
as to the sizes of gas piping and threads is not very easy 
to obtain by those who only make use of such lines occa- 
sionally, since they are tabulated in but very few pocket- 
books. Hence the short rule in question should distinctly 
fill a want, the more especially as the other side of the 
rule can be used as an ordinary measure, being divided 
into inches both on the decimal and one-eighth systems. 


At the meeting of the Mersey Docks and Harbour 
Board on Monday, the gigantic dock-extension scheme, 
submitted a week ago, was unanimously adopted. The 
scheme involves an expenditure of 3,316,000/., while the 
a of works ont, progress will bring up the 
total to 4,443,0007. The Mayor of Birkenh wrote 
suggesting that some of the outlay would be judiciously 
utilised in the further development of the Birkenhead 
estate. The chairman said that a great deal had already 
been done. bins found it useless to attempt to force 
trade to Birkenhead.. The moment firms said they 
wished to use Birkenhead Docks they would take the 
matter into consideration. Besides, their duty was not 
to benefit any particular locality, but to do the best they 
could for the port as a whole. 


The Earl of Jersey and General’ Boughey, Light Rail- 
way Commissioners, held an inquiry at Salisbury on 
Tuesday into a proposal of the Great Western Railway 
Company to construct a light railway through the Avon 
Valley from Salisbury to Pewsey, a distance of about 21 





miles, at an estimated cost of 116,000/. Mr. Cripps, Q.C., 


Mr. Moon, and Mr. Radcliffe appeared for the promoters, 
and evidence in support of the scheme was given by Sir 
Michael Hicks-Beach, Lord Edmond Fitzmaurice, the 
Mayor of Salisbury, and the manager and chief engineer 
of the company. Opposition was offered by the War 
Office, for whom Mr. Askwith appeared, and Sir Redvers 
Buller, late Adjutant-General, and General Sir Robert 
Grant both stated that the special military purposes for 
which the Government bought the extensive lands on 
Salisbury Plain would be nullified if the proposed rail- 
way were allowed to run through it. Local opinion is 
strongly in favour of the scheme. 


The report by Sir William Crookes, F.R.S., and 
Professor Dewar, F.R.S., on the composition and quality 
of daily samples of the water supplied to London for the 
month ended September 30, says that of the 182 samples 
examined during the month all were found to be clear, 
bright, and well filtered, and proceeds :—‘‘In order to 
prevent any misapprehension in the — mind with 
regard to our monthly reports on the quality of the 
London waters, it may be advisable to repeat that the 
water companies in no way interfere with our position as 
absolutely independent scientific authorities. Further, 
they have no information antecedent to publication as to 
what will appear in our report. Our communications 
with the companies are chiefly confined to calling their 
immediate attention to the least anomaly appearing in 
the character or the quality of the filtered water; our 
chief aim being to advise the engineers at the works as 
to the efficiency of storage and filtration. There is no 
city in the world where such minute and incessant care 15 
taken daily, and almost hourly, to detect and report on 
the slightest deviation from purity in its water supply.” 
A table is given showing that the water supply in 
September was actually in a higher state of purity than 
it was in the corresponding month of last year. 


One of the Tees builders has forwarded us a copy of a 
letter which they have received from Scandinavian ship- 
owners, and which reads as follows: ‘‘ We thank you 
for your esteemed favour of the 12th inst., contents of 
which we note, and we should be happy if we could secure 
you the order in question. The specification and plan 
are now being printed, and will be sent you in a few days’ 
time, but we very much fear that unless you can give de- 
livery in April-May, our friends will not be able to pass 
you the order, and probably it will then go to German 
shipbuilders, who are more reliable, in consequence of not 
being so completely in the hands of the workmen as the 
English shipbuilders are. It is, indeed, most annoying 
that so much trouble is always brewing in England by the 
union officials, and if the men only knew what trade they 
are sending away to foreign countries they would not act 
as they are doing. English workmanship is very much 
poison | by Scandinavian owners, but people on this side 
are becoming disgusted with all the labour disputes in 
England, and the uncertainty and the troubles caused in 
consequence.— Yours very truly, .”’ As they say 
this means breaking connections, 











SHALLOW-DravGgut GuNnBoats. — There was success: 
fully launched on Wednesday the shallow - draught gun- 
boat Nightingale, the fourth of six which Messrs. Yarrow 
and Co. are constructing for the British Government. 
These six boats are similar to but somewhat smaller than 
the Sultan and Sheikh, lately constructed by the same 
firm for the Egyptian Government for service on the Nile. 


Exectric Licur at BrRaprorp.—On Tuesday, Major- 
General Crozier, R.K., an inspector of the Local Govern- 
ment Board, held an inquiry at Bradford, into an applica- 
tion from the Bradford Town Council for authority to 
borrow 50,000/. for the purpose of meeting a growing 
demand for the electric fight, by providing additional 
machinery and plant. Among those present at the inquiry 
were the mayor (Mr. T. Speight), the town clerk (Mr. G. 
McGuire), the deputy town clerk (Mr. F. Stevens), the 
city accountant (Mr. G. A. Thorpe), and the electrical 
engineer (Mr. A. H. Gibbings). ‘The town clerk said ex- 
tensions of mains would absorb 32,493/. ; motors for hire, 
2000/. ; boilers, 15007. ; machinery, &c., 19007. The in- 
spector ordered certain detailed estimates to be furnished 
to the Local Government Board. 





Personat.—Mr. W. L. Phillips, who for the past five 
years has been on the Woolwich staff of Messrs. Siemens 
Brothers and Co., has been transferred to an important 
post in the Sydney branch of the same firm. Mr. 
Phillips is a native of Australia, and left Melbourne some 
years ago, after having had an all-round engineering 
training, to obtain electrical experience in England. He 
has had charge of the erection of several municipal central 
stations and carried out useful research work on behalf of 
Messrs. Siemens. Previous to his departure on Friday 
last per s.s. Arcadia, he was presented with a slide rule 
and several technical works by his colleagues on the staff. 
—We are asked to announce that Messrs. J. B. Guthrie 
and Sons, of 96 to 98, Leadenhall-street, E.C., have been 
appointed London agents for Messrs. Smith and Co., 
steam fitting manufacturers of Station-street, Notting- 
ham.—Mr. J. G. Mair-Rumley, of 43, Palace - court, 
London, W., has joined the board of directors of Messrs. J. 
and H. Gwynne, Limited.—Messrs. William Johnson and 
Sons, Castleton Foundry, Armley, Leeds, have recently 
obtained from Messrs. F. LL. Smith and Co., of Copen- 
hagen, the sole right in the British Isles for the manu- 
facture of their patent tubemill which has made such a 
change in the cement trade during this last two years. 
We understand that the firm will be ready for placing 
these on the market at the commencement of the new 





year, 
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SERIES OF ARMOUR PLATES BY MESSRS. VICKERS, SONS, AND CO, LIMITED, 


(Continued trom Two-Page Plate. For Description see Page 521.) 
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Austria, Vienna: Lehmann and Wentzel, Kartnerstrasse. 
Carg Town : Gordon and Gotch. 
EpINBURGH : John Menzies and Co., 12, Hanover-street. 
Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 3, Place de la Bourse. 
(See next column.) ; 
germany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 
Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. | 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
IraLy : U. Hoepli, Milan, and any post office. 
Liverroot : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
New SourH WALES, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 
QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 
(NortH), Townsville : T. Willmett and Co. 
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THE PROPOSED ARMISTICE. 
THERE seems but little prospect as yet of a meet- 
ing being arranged for the discussion of the differ- 
ences between the engineer employers and the 
Amalgamated Society of Engineers: beyond this it 
would be dangerous to go in the way of prediction. 
It may be taken that the terms of armistice sug- 
gested by the Board of Trade will not be accepted as 
at present drafted. The principle may be agreed 
upon, but it is on the details where there is division, 
and it remains to be seen whether a way out can 
be found. It would almost appear as if the Board of 
Trade had in mind the necessity of providing such 
a golden bridge, so as not to hurt the dignity of 
the leaders, principally because the men are sick 
of the struggle. Mr. John Morley has lately been 
telling his constituents that it would be a thousand 
pities if the men were to return to work sullen 
because defeated ; but a little experience amongst 
the men would enable him to see that many. of 
them would rejoice at the freedom of action vouch- 
safed by a signal defeat of the leaders. There has 
been too much sham sentiment over this very ques- 
tion, and the crux of the whole position now is 
really how to reconcile the necessities of the case 
with the provision of a salve for the wounded pride 
of the union organisers. Whether or not they de- 
serve such consideration is, however, another matter. 
It is easy to see that the men themselves feel that 
they have been defeated, and that their money is 
being spent on that which is not bread. The veryim- 
possibility of the men’s terms almost insured their 
defeat, since they resulted in an unprecedented 
unanimity of employers which has overwhelmed 
the men’s leaders. If there had been any way of 
meeting, even in part, the demands of the men, it 
may be taken that, as in the past, some of the 
firms who were specially busy would have taken 
advantage of it ; but we have had a steady growth 
towards a universal and well-sustained resistance 
on the part of our chief engineering firms. It 
is idle for any one to assume that gain results to 
employers from such contests ; it is quite the con- 
trary, but it is only in accordance with the first prin- 
ciples of existence to accept the less of two evils. 
Every one accustomed .to take broad views has 
recognised this significant fact, and the neces- 
sity for a vigorous resistance to what are un- 
doubtedly socialist tendencies. Mr. George Livesey, 
who speaks from a wide experience, views the matter 
from this standpoint in a most valuable letter in the 
Times of yesterday. He points out that even the tem- 
porary stoppage of a great industry, the distress of 








many thousands of families, and the heavy losses of 
the employers, great calamities as they are, are as 
nothing to the ruin the trade unionists would bring 
upon the nationif the theories that animatethem were 
allowed to prevail, and only an unequivocal victory 
will complete the great service the Employers’ 
Federation have been forced to take on behalf of the 
nation. 

Socialism is at the root of the matter, and one 
trade union is as another. The eight-hours day 
we have frequently been told is the first principle 
of international socialism, part of the general object 
to bring about the reduction of the productive 
capacity of labour in order to absorb the unem- 
ployed. Thus, Mr. Livesey tells us, honest. brick- 
layers have apologised ‘‘for the small amount of 
work they were doing, saying they were ashamed 
of it, but they dare not do more.” The Shoe- 
makers’ Union order the reduction from eleven 
to nine dozen four pairs as the weekly work 
to be done by a set of men working certain 
machines. The socialist trades union tells the 
Labour Commission that if eight hours should be 
adopted, and there then arise a fresh lot of un- 
employed, the remedy is to reduce to six hours, 
and if that fail to four hours as the day’s work. 
That is the ultimate aim, and it is well when there 
is so much talk of arbitration and compromise that 
the issue should be thus clearly expressed. Many 
of the men themselves realise the national disaster 
involved, but the tyranny of the Union, intimida- 
tion, physical and otherwise, overcomes their 
common sense. 

The leaders, it must in charity be assumed, 
have failed to grasp the full significance from 
the national point of view of the reduction in 
output and the concurrent increase in cost of pro- 
duction involved in their demands ; they made 
their challenge in the most precipitate manner, 
although told that self-defence required that it 
should be accepted, and that vigorously.. At the 
beginning they were loud in their assurances to the 
men that victory would be attained in a fort- 
night ; but now months have elapsed and vic- 
tory has been long assured to the employers, 
although not fully acknowledged by the losers. 
The labour leaders will only concede the material 
spoils of victory if the employers will allow the 
band to play in the organisers with the usual 
conquering strains. 

The Board of Trade, in their suggested terms of 
armistice, recognise that the hours’ question is but 
a small part, and in the forefront they lay it down 
as a condition that the trades unions ‘‘ disavow any 
intention of interfering with the management of the 
business of the employers.” The unions appear to 
accept this, and while it may be questionable taste 
to doubt their good intentions, we think that 
it would be as well to have a clearer definition of 
the phrase. This is a very important point, as we 
shall presently show ; but should a liberal interpre- 
tation of the general principle be accepted by the men 
in perfect faith, much good will result to national 
labour. Such interpretation must be established 
before there can be any peace. The whole difti- 
culty, however, is as to the third condition provid- 
ing for a conference to discuss and settle the hours 
of labour. It is somewhat unusual to ask a victor 
to sign a treaty of peace, to the effect that he will 
relinquish to the vanguished all the advantages 
gained in the unsought contest. There is no 
need to discuss the question of a chairman until 
we are quite settled as to the need for a conference 
to determine the hours of labour. It would be a 
further mistake in tactics to withdraw the lock-out 
notice until the terms of peace were satisfactorily 
arranged. The situation is as it was four or five 
months ago, and then it was clearly the duty of 
the employers, as citizens, to conserve the trade of 
the country; fur that, we hold, is really the point 
at issue. Thus, to return the sword to the scab- 
bard while yet the enemy maintains a belligerent 
attitude is impossible. The hour has not yet come 
for magnanimity to the leaders ; the men, when 
they recognise their duty, will be welcomed back. 

The Trade Unions have uniformly asserted that 
their solicitation was only for London, that they 
had no intention of widening the issue ; but now it 
is demanded that the Conference should consider 
the hours for the whole country. Without 
capitulating in the hour. of victory,.the masters 
cannot accept these terms. They have fought 
vigorously, unanimously, and have made heavy 
financial sacrifices, and cannot give in even to save 
the dignity of the union organisers. The reason 
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has been frequently demonstrated ; the subscrip- 
tions sent from Germany to the men afford proof 
which none but the wilfully blind can fail to appre- 
ciate. We have at various times had occasion to 
write of progress in Germany, and only recently 
have made further inquiries in connection with 
hours of labour and conditions of working there and 
in other European countries. Our researches show 
that the chief works are equipped with the same 
tools as are to be found in British shipbuilding and 
marine engine establishments, except that they are 
often more modern ; they are made by the [same 
British firms. Theyare worked for 66 hours and more 
at the same speed as in British yards, where the 
hours are 51 to 54. Having, within the past few 
days, had the opportunity of conversing with German 
workmen, we are impelled to again urge on the 
employers the necessity for adhering to their policy 
to bring the Trade Union into a more reasonable 
attitude. One or two instances might be given of 
Continental methods. In the case of large lathes, 
two are attended by a man, with a lad to watch 
the tool ; two men attend three punching machines 
for locomotives frames ; four small machines, and, 
in some cases, five are attended by one man, and 
the men, in such cases, have personally assured us 
that they had no trouble in keeping all in order. 

In a large establishment on the Continent, which 
we have recently visited, we met a Briton who was 
able to speak with great authority, as he had had 
experience with both home and foreign labour. 
He said the average British worker was more 
intelligent ; but the foreigner was untrammeled 
and anxious to succeed. Indeed the German 
workmen are very ready to encourage the pre- 
sent deadlock here, since it may improve their 
position by bringing a greater volume of trade. 
The most important remark of the engineer we 
just referred to, however, was his denunciation 
of the Union. ‘‘I am very glad,” he said, ‘‘ to see 
that the masters are now determined to give 
the trade unionists a lesson which they will long 
remember. While I was in no one could be 
employed unless he was a member of the Union; 
in fact, the Union managed the place so far as the 
number of men employed was concerned. If the 
works were busy we got all the rag-tag and bob-tail 
of the country drafted into the works by the Union 
secretaries; and as overtime was restricted, the 
firm had no other course open to them but to take 
what they could get. Moreover, the men were 
always grumbling and striking over the allocation 
of work at those busy times ; so that the managers 
were eternally worried about the men, when they 
ought to have been free to attend to their own busi- 
ness. All the most stupid, lazy, and thriftless 
men in the country are of necessity members of the 
Trades Union, because they have a protection which 
would not otherwise be theirs. It is to the interest 
of the Union tokeep all their men employed; because 
all those unemployed must be paid for by those 
employed; consequently it is of the first importance 
toa unionist that he should work as little as pos- 
sible, so that there may be something left for the 
scum of the members to do. It is no doubt 
irritating to a hard-working conscientious member 
of a union to see a big lazy skulking devil going 
about the works doing almost nothing, and at the 
same time drawing the same wages at the week 
end ; but he feels that it is better thus than that he 
should be kept walking about the streets at the ex- 
pense of the worker.” 

To the cheap sentimentalist, of the Exeter Hall 
school, we recommend the expression of opinion 
from an experienced engineer, now honoured in a 
foreign works. It affords some suggestion not only 
of the reason why the employers must, for national, 
if not also for personal, reasons, demand control of 
the management of their works, and at the same 
time indicates the attitude abroad; for it is not an 
isolated case. Foreigners are progressing: we 
have only lately chronicled the success of one of 
about a dozen German steamers. Belgium has the 
best steamers running between Dover and Ostend ; 
in six weeks France will put on fast steamers 
between Dover and Calais, and already have the 
high-speed steamers on the Newhaven and Dieppe 
route. British shipbuilders are sending their sons 
to Continental yards to acquire experience there, 
and yet we are told that we must arrange the cost 
of production —for that, after all, is what is meant 
—without consideration of the progress of other 
nations. Such a demand is utterly absurd, and, if 
acceded to, would mean the ruin of the industrial 
position we have built up in the past. 





THE BRUSSELS EXHIBITION 
AWARDS. 

Tue general regulations for the Brussels Inter- 
national Exhibition provided for the distribution of 
7900 awards ; the recommendations of the juries 
of classes amounted to 8027, so that the actual 
number provided for, corresponded very closely 
with that required. But though the totals were in 
accord, there were very wide differences in the 
nature of the awards as estimated, and actually 
This is shown in the annexed list : 

















given. 

? Totals Totals Increase or 

Award. Awarded. Provided. Decrease. 
Grands Prix .. ae 550 | 150 Increase 40) 
Diplémes d’Honneur. . 929 | 250 ~ 679 
Gold medals... ‘ 1936 | 1500 i 433 
Silver ,, ie aN 2516 1800 a 716 
Bronze ,, Hf He 1425 | 1800 Decrease 375 
Honourable mention. . 671 2400 o 1620 
8027 79:0 


From the foregoing it will be seen that the 
higher awards were increased to a great extent ; 
the Grand Prix given were three and a third times 
more numerous; the Diplémes d’Honneur three and 
three-quarter times ; the Gold Medals one and one- 
third times; and the Silver one and one-fourth times. 
On the other hand, the lowest awards—those of 
Bronze and Honourable Mention—were greatly 
reduced. This result was due in no measure to a 
desire on the part of the juries to over-estimate 
the value of the exhibits, but because these 
were of a higher quality of excellence than had 
been anticipated. The same thing applied 
to every phase of the Exhibition ; its importance 
was under-estimated throughout. It does not 
appear to have entered the minds of its organisers 
that the Brussels Exhibition was destined to 
occupy a front rank ; that its exhibits would be 
so excellent and numerous, and the attendance 
of the public so great. And if the organisers 
could not anticipate so much success, still less 
likely was it that manufacturers in this country 
could realise that the Brussels Exhibition was 
one from which they could not afford to abstain, 
and much regret was expressed by our industrials, 
when the success achieved was realised, that they 
had declined to participate. Of course no one 
could have foreseen that by the date of closing, on 
November 8, between six and seven millions of 
visitors will have passed the gates, nor that exhi- 
bitors—those in the British Section, at all events 
—would do a satisfactory business during the 
summer, and create or extend permanent relations. 
It was quite within the range of chance that the 
Exhibition would prove a failure, and it would 
probably have failed, if the current of public inte- 
rest had not set strongly in the direction of Brussels, 
unassisted, or rather impeded by, the Press, and 
by a series of untoward events at the commence- 
ment of the Exhibition. As all is well that ends 
well, every one connected with the Brussels Ex- 
hibition may be congratulated—His Majesty the 
King of the Belgians, who has added the Tervuren 
Avenue to the many monuments of his beautiful 
capital ; the Executive body, which has nearly 
completed its arduous and complicated work ; the 
syndicate of bankers that purchased the entrance 
money last year for 3% million francs; the ex- 
hibitors who have done much business, and brought 
away many awards; the public which has been 
instructed and amused ; and the City of Brussels, 
which has obliterated unfortunate reminiscences of 
her last International Exhibition, and has far sur- 
passed the efforts made by her rival, Antwerp, 
in 1894. 

In almost all respects the management of the 
Exhibition has left nothing to be desired, and we 
cannot speak too highly of the courtesy and con- 
sideration extended by the officials to all the repre- 
sentatives of foreign countries. It is invidious, per- 
haps, to mention names ; but certainly those of M. 
Nyssens, Ministre de l’Industrie et du Travail, the 
Count d’Oultremont, the President of the Exhibi- 
tion; M. Pecher, the Commissaire for Foreign 
Sections ; M. Dupret, of the Executive Committee ; 
the Comte de Monceaux, Director at Tervuren; 
M. Bordiau, the architect ; and M. Lonneux, of the 
Machinery Hall ; will, with many others, be long 
remembered. 

Returning to the special subject of this article — 
the awards to exhibitors—much praise, with certain 
reservations, may be bestowed on the jury system 
adopted. The very onerous details of the work 





were entrusted to M. J. Gody, who had already 
had experience at Antwerp and elsewhere. The 
system was grievously faulty in one respect—the 
suppression of the juries of groups—all the work 
being done by juries of classes, who pronounced 
awards subsequently submitted for confirmation to 
the superior jury, whose decision was final. In 
all, the examining juries had to examine and report 
on the displays of more than 11,000 exhibitors. They 
met on July 19, and, with some exceptions, com- 
pleted their work in 10 days. The superior jury 
met on September 4, and were occupied during 
four days. There were about 900 examining 
jurors distributed among 200 classes, some of 
which gave but little work, while the exhibits 
in others were very numerous. As might be 
well expected, the elaborate arrangements prepared 
did not prove so efficient as was expected. In 
the rush and bustle of the jury work, concentrated 
into 10 days, oversights were unavoidable ; exhibits 
placed in wrong classes could not be set right in 
time ; clerical errors in the procés verbeaux were a 
matter of course. It is only remarkable that more 
mistakes and oversights did not occur. After the 
flight of the jurors, there was, as may be supposed, 
a somewhat appalling list of mistakes made mani- 
fest, and the correction of these should have been 
the work of a second organised body of jurors 
which did not exist. After a great amount of 
labour and confusion, most of the cases were dis- 
posed of satisfactorily, but there remained a few 
presumably in every section, for which it was impos- 
sible to obtain justice. The percentage was very 
small, indeed, but the wrong done to each ex- 
hibitor was none the less serious on that account. 
Instances have come under our notice in which 
exhibits were not judged at all, on account of ir- 
regular classification. In the British Section four 
very glaring instances have to be recorded ; those of 
Messrs. Darton and Co., for scientific instruments ; 
F. B. Goodyer, for furniture ; Mackinlay and Co., 
for whisky ; and W. T. Staniforth, for cutlery. In 
each of these cases the awards of the juries were 
higher than those finally given, M. Gody refusing 
absolutely to retreat from a position of technical 
right, which a series of lapses on the part of the 
juries and of his department had given him. Had 
revising juries been appointed, such injustices as 
these would have been impossible, and the exhi- 
bitors named above would not have been deprived 
of the Grand Prix, the gold medals, and the silver 
medal, which had been awarded them, and to which 
they have a moral claim. On future occasions it 
is to be hoped that such an unfortunate result will 
be impossible. 

Apart from these blots (which occurred in other 
sections also) the British record is a very fair 
one. The Section was but a small one, for many 
reasons that were unavoidable, but it was three-fold 
the size contemplated when our Government de- 
cided on an official representation. Our exhibitors 
stood only for 2.3 per cent. of the total, but we 
carried away 4.3 per cent. of the awards ; while 
the proportion of awards per exhibitor throughout 
the Exhibition was .71, France and Belgium stand- 
ing at .81 and .53 respectively, Great Britain had 
no less than 1.26 awards per exhibitor. And this 
good result was not obtained by reason of any great 
preponderance of our jury forces, for we had only 41 
out of 900, or 4.50 percent. It may therefore be 
accepted that the quality, if not the quantity, of 
our exhibits was wholly satisfactory, for it was 
in the higher awards where our relative superiority 
was most manifest. Of Grands Prix, in Belgium, 
one was awarded to every 26.88 exhibitors ; in 
France one to every 45.18 exhibitors, and in the 
British Section one to every 9.76 exhibitors. Of 
the Diplomes d’Honneur, Belgium secured one to 
17.50, France one to every 9.32, Great Britain cne 
to every 4.69 exhibitors. So with the gold medals, 
where the proportions were, respectively, 6.84 Bel- 
gium, 4.44 France, and 2.60 British exhibitors, for 
each gold medal. It would be difticult, we think, 
to point to better relative results than these at 
any previous international Exhibition, and they 
furnish the answer to any criticism on the small- 
ness and misrepresentative character of the Section. 
The 350 awards carried away by British industrial 
exhibitors do not by any means exhaust the list. 
In Fine Arts we obtained 24 medals ; to science 
exhibits in the International Section, were accorded 
12 special awards ranking before the Grands Prix ; 
to collaborators were given 27 diplomas, while 
nearly one hundred more will be distributed among 
the members of the Commission, the jurors, and 
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ofticials of the Section. Altogether our awards 
will reach a total of nearly 500. The verdict as to 
the British Section will be one of general approval, 
and the Belgian King’s gracious message to British 
exhibitors was, it may be confidently hoped, well 
deserved. ‘‘ Tell your exhibitors,” he said, ‘Show 
much I feel indebted to them for the way in which 
they have responded to my invitation, and for the 
admirable display which they have made, not only 
in pictures and in ships, but in the display of 
varied and important industries, without which our 
Exhibition would have been sadly incomplete.” 





THE ASTHETIC SIDE OF 
ENGINEERING. 


‘‘ They builded a Tower to shiver the sky and wrench 


the stars apart. 
Till the Devil unted behind the bricks: It’s 
striking, but is it Art? 
The stone was dropped at the quarry side, and the 
idle derrick swung, 
While each man talked of the aims of Art and each 
in an alien tongue.” 

Tuus, in his ‘‘Conundrum of the Workshops,” 
does Mr. Kipling refer to the building of the 
Tower of Babel, and the question is one to 
which engineers are becoming pretty well accus- 
tomed. The latest criticism of this nature has 
been contributed to the ‘‘ Engineering Magazine” 
by Mr. H. Statham, who has made similar charges 
of lack of taste in engineers on many previous 
occasions. With regard to such criticism, however, 
to be useful it must be intelligent, a condition 
which more often than not is unsatisfied. No 
engineer has such a double dose of original 
sin that he prefers to make his structures 
hideous by choice, but working in new mate- 
rials he lacks the traditions which are of such 
service to his architectural brother. The latter 
indeed finds very similar difficulties in his 
own line of work, and we have known him ex- 
press very decided views as to the punishment— 
‘* something lingering but humorous ”—with which 
the inventor of plate glass should have been visited. 
If with all his training in estheticism the architect 
has as yet failed to use this material to his satisfac- 
tion, the engineer could in the nature of things have 
scarcely been expected to meet with more success in 
his perfectly legitimate attempt to render his struc- 
tures more pleasing to the eye. In these efforts, 
no doubt, he makes many mistakes, but when 
he asks the architect for advice in the matter he 
gets but little assistance, and not unfrequently the 
course counselled is one which he knows to be abso- 
lutely wrong. Mr. Statham himself is guilty in 
thisregard. Thus, whilst admiring with somewhat 
modified rapture the general effect of the Forth 
Bridge, he complains that the lower member of each 
cantilever consists of a series of tangents toa true 
curve, instead of following the curve itself. Had 
this course been followed, the result to the educated 
eye of the engineer would have been as painful as 
the very worst cast-iron Gothic mouldings with 
which a bridge has ever been decorated could 
possibly be to Mr. Statham. Each section of this 
lower member between the joints of the bracing is 
simply and solely a strut, and must be treated 
as such. No architect would ever think of using a 
bent column to support a roof, and similarly no 
engineer with any eye for the fitness of things 
could be persuaded to make use of bent struts in 
his bridge-work. Uneducated men have done such 
things, we admit ; and in the earlier forms of the 
safety-bicycle frame the most bewildering and fan- 
tastic curves were introduced, apparently with a 
view to beauty, as constructively they were most 
disadvantageous. The result was, however, ex- 
ceedingly painful to behold, whilst the present 
straight-line diamond frame is so obviously fitted 
for its duties that it acquires quite a grace of its 
own. To an engineer what is constructively wrong 
can never be wsthetically right ; but apparently many 
architects differ from this, asin addition tothesugges- 
tion madeasto the proper form for the lower member 
of the Forth Bridge cantilever, we remember an- 
other case in which engineers would certainly differ 
from the treatment commended by leading archi- 
tects. Some years back the Royal Institution of 
British Architects organised a competition for the 
design of a terminal railway station, the various 
office buildings being grouped at the end. In the 
design awarded first: prize the enormous and expen- 
Sive steel arched roof was carried right over these 





buildings, although the inclosing walls of the latter 
afforded a natural means of supporting a much | 


cheaper and better-looking roof at this point, 
which would form an excellent screen to the end 
of the station roof proper. The booking hall 
in the premiated design was, if our recol- 
lection serves us correctly, in the form of 
a well some 30 ft. to 40 ft. wide, and 90 ft. or 
100 ft. high. The rational plan had been followed 
by another competitor, but for this very reason ap- 
parently his design was considered inferior by the 
Institution pundits; though most engineers, we 
fancy, would not be easily convinced of the justice 
of a decision which so entirely ignored constructive 
and financial considerations. In_ such cases as the 
above, the engineer knows he is right, but is 
nevertheless quite prepared to grant that his 
attempts at ornament in other cases are too fre- 
quently utter failures, and is not only willing but 
anxious to receive help from those who he re- 
cognises as much more competent than himself in 
matters of taste. 

A much more debatable question arises when the 
general effect of the Tower Bridge is in question. 
Most architects raise two objections to this struc- 
ture. In the first place they assert that, granted 
the stone casing of the towers, a perfectly plain 
method of treatment would have been more in keep- 
ing with the massiveness of the structure than 
the somewhat trivial ornament with which these 
erections are overlaid. On such matters the opinion 
of architects generally is entitled to great weight, 
and this contention is, therefore, probably 
correct. The second objection which denounces 
the use of a masonry screen to conceal the steel 
work of the towers raises rather a curious point, 
the settlement of which depends upon how far 
wsthetics is based on ethics. The purists say the 
screen is a sham, and is therefore esthetically 
wrong ; whilst, on the other side, it might be urged 
that if the towers were filled up solid with masonry 
to replace the steel-work, they would be amply 
strong enough to carry the actual load. Their 
appearance would not be altered one iota by the 
change ; and if they looked right in the latter 
case, why should they look wrong when the totally 
unseen internal structure is altered for financial 
or constructional reasons? A very similar question 
arises with regard to the so-called modern tall 
buildings, in which the outside walls are mere 
screens carrying no load, the whole weight being 
supported on steel columns and girders which 
in the finished building are totally concealed by 
thesham masonry. Logically, the architects should 
emphasise these girders and columns ; but in prac- 
tice they take an entirely opposite course. We 
have no wish to base a tw quoque answer on this 
fact, and, indeed, would be grateful for any assist- 
ance in making our great engineering works more 
attractive, but merely cite the instance to show that 
the matter is far from being a perfectly simple 
one. 

Mr. Statham advises engineers to eschew all 
added ornament, since the chances are that what- 
ever ornament they adopt will be bad. Nevertheless, 
it can only be by constant trying that forms really 
suitable for treatment in metal can be evolved, and 
in this very matter French engineers have, we think, 
been often remarkably successful. We have an in- 
stance of the plain utilitarianism recommended in 
the Lambeth Suspension Bridge, which is perhaps 
the only really ugly structure of its type in the 
world. Mr. Statham objects to any decoration of 
the steel towers of a suspension bridge, but it is 
difficult to see why they should not rejoice in 
finials, &c., quite as much as if of masonry, though 
it may be quite true that forms suitable for the 
latter may be out of place in the former. In 
neither case, however, is the decoration an essen- 
tial part of the structure, being a non-utilitarian 
addition as much in the case of masonry as in that 
of the steel tower. Coming to the plainer class of 
bridge-work, there is one respect in which the 
American pin system has advantages in appearance, 
viz., a tie always looks a tie, and a strut a strut. 
In English bridges a tension member, in side view, 
often looks wider than the neighbouring struts ; 
since in order to arrange the riveting conveniently, 
it is necessary to make use of wide and compara- 
tively thin plates. In the case of an American 
truss bridge, however, the tension members are 
built up of a number of eyebars 8 in. to 10 in. 
wide at the most, and there is no possibility of con- 
fusing the functions of the different bars, and to an 
educated eye the effect is certainly improved. 

Machine and engine builders have, on the whole, 
been much more successful in endowing their pro- 





ducts with graceful forms than the constructional 
iron-worker. In the early days lathe beds were 
made with Gothic mouldings, and the cast-iron 
columns carrying the beams of pumping engines 
were, as the makers stated, designed in the purest 
Doric. Such extravagances have at length been 
abandoned, and a well-designed lathe or milling 
machine, locomotive or stationary engine, has now 
in general quite an attractive appearance. Of 
applied ornament there is little or none, but the 
general effect is, nevertheless, excellent. 








TECHNICAL EDUCATION IN 
GERMANY. 

Ir is much to be hoped that those responsible 
for the control of the funds available for technical 
education in this country will ‘‘ read, mark, learn, 
and inwardly digest” the report just published by 
the deputation appointed by the Manchester Tech- 
nical Instruction Committee to visit the technical 
schools and institutions of Germany and Austria. 
The general tenour of this report is confirmatory in 
every particular of the protests we have on previous 
occasions had to make of the almost universal mis- 
direction of funds in this country. In Germany the 
schools are, it is stated, instituted mainly for 
advanced work, with day students comparatively 
few in number, the evening classes and elemen- 
tary work generally being entirely subordinate 
and subsidiary to this. At Crefeld, for instance, 
the large dyeing and finishing school, which is three 
storeys high, is intended to accommodate but 45 day 
students, for the instruction of which there is a staff 
consisting of a director, three assistant lecturers, a 
special chemist for dyeing, and masters for dyeing 
and finishing. One can easily imagine the howl 
which the present ‘‘stupid party” in our county 
councils here in London and the provinces would 
raise at a similar disposal of public money in this 
country. The great principle that all men should 
be equal before the law is, by the section in ques- 
tion, interpreted in practice by an attempt to secure 
a dead level of mediocrity. Whilst hundreds of 
thousands are frittered away in this particularly 
senseless fashion, the greatest difficulty is expe- 
rienced in getting from the Government a properly 
equipped National Physical Laboratory. 

Elementary work is well enough in its way, but 
at present the principal need of the country is for 
advanced and thorough training, which, in the 
nature of things, must be limited to a comparative 
few. In Germany the deputation report that the 
curriculum is extraordinarily thorough, students 
often remaining at the school for five or six years. 
The equipment is so complete that in those relat- 
ing to the textile trades the work is done on a com- 
mercial scale. The dyeing school at Crefeld, already 
mentioned, is entrusted with the dyeing of the yarn 
used in the famous Royal Gobelins Factory of 
Berlin. This work is of a specially delicate nature, 
and shows what exceptional advantages the students 
of the institution possess. Researches and experi- 
ments are constantly being made by these students 
under the directions of the professors, thus giving 
them an excellent foretaste of the difficulties they 
may finally have to overcome when they enter com- 
mercial factories. Many of these investigations are 
made for local merchants and manufacturers who 
often wish to reproduce the special colours of goods 
received from abroad. The deputations relate 
that at the time of their visit the whole of the 
students were engaged on a task of this nature on 
behalf of a manufacturer who himself was unable to 
obtain the particular shade required. 

In the weaving school there are 108 day students 
and 130 looms of. different kinds, from the simplest 
to the most elaborate. When a new loom comes 
into the market one is immediately purchased for the 
institution. The teaching staff consists of a general 
director, 15 assistant lecturers, and six other assis- 
tants, all, be it remembered, for but 108 students, 
with the exception that on Sunday lectures are 
given to mill operatives. At the Aix la Chapelle 
School, which is devoted to worsted and woollen 
spinning and weaving, the arrangements for ad- 
vanced work are equally elaborate and complete. 
In this instance the school, with some obvious 
limitations, is a woollen factory. The students 
are but 60 in number, but there are a number of 
ordinary workmen employed in spinning, weaving, 
and finishing woollen cloth, about 60 pieces being 
turned out each week. At Crefeld, on the other 
hand, the students do the whole of the work. 
At Berlin there is a Municipal Higher Weaving 
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School equally elaborately equipped. Here the 
school is arranged for but 50 day students, in 
addition to which evening lectures are given to 
about 100 more, and Sunday lectures to another 
200. These latter classes are, however, entirely 
subordinate to the former. The course of study 
for the day students extends over three years. To 
further help the schools, the Prussian Government 
has made arrangements that papers read or pub- 
lished abroad dealing with details of textile manu- 
facture shall be translated and distributed to all the 
textile schools in the country. 

In Darmstadt, which itself contains but 57,000 
inhabitants, and the whole state not more than 
1,000,000, there is a Technical High School which 
has been erected at a cost of 130,000/., and is de- 
voted largely to higher applied physics and electro- 
chemistry, in which departments there are nearly 
400 students enrolled, many of them having come 
from other European countries. Another large 
electrical laboratory is being erected at a cost of 
100,000L. at Stuttgart, and a third at Hanover ; and 
in all cases advanced work is the object aimed at. 
The teachers, too, are numerous and extremely 
competent, and in many cases they are allowed to 
take outside work, which has the great advan- 
tage of keeping them in touch with practical opera- 
tions. 

In concluding their report, the deputation state 
that exception had been taken to the size and cost 
of the new buildings now being erected for the 
Manchester Municipal Technical School, but they 
have returned from their visit ‘* doubly convinced 
that every foot of space will be needed, and that 
even when fully utilised and equipped it will fail 
to rival in amplitude of resource the splendid in- 
dustrial schools of Germany and Switzerland.” 


THE BEHR MONORAIL RAILWAY. 

Tue enterprise shown by Mr. Behr at the 
Brussels Exhibition has met with but an indifferent 
reward. It will be remembered that he has 
constructed an elliptical single-rail track at Ter- 
vuren about 5 kilometres in extent, with sharp 
curves and steep gradients, on which to demon- 
strate the practical efticiency of his system, evolved 
from the primitive Lartigue’s single-rail railway 
that has found a useful application in many places. 
But Mr. Behr’s railway isa very different matter 
from that of Lartigue. He aims at the luxurious 
transport of passengers at higher speeds than have 
hitherto been possible on the standard railroad. 
The original mule-drawn pannier-cars of Lartigue 
have given place to the huge and handsomely- 
fitted coach with which visitors to Tervuren are 
familiar, and the details of which have been 
described in our columns. Electricity instead of 
mules provides the propelling energy, and the 
humble eight or ten miles an hour are to be 
changed to, say, 150 miles. Mr. Behr has not 
achieved this result, but he has done great things, 
for the installation of his railway at Tervuren was 
a gigantic task, on account of the pockethandker- 
chief holdings—about 200 of them—across which 
his line runs. The peasant - proprietor in Belgium 
is perhaps, of all created things, the most difficult 
to deal with where personal interest is concerned, 
and the idea of making terms with 200 of these 
petty lords of the soil is little less than appalling. 
Bat Mr. Behr did this more or less successfully, and 
the construction of his three miles of trestle-work 
carrying the single rail at top, and the four guide- 
rails at the sides, was but a small undertaking 
in comparison. Far more serious was the design 
of the very novel car, with its concealed four- 
wheel bogies, and the four electric motors that 
were to propel it. A profusion of inventive talent 
had been expended on that car and its appurten- 
ances, and the smallest details were all carefully 
considered. But the range of human foresight is 
too limited to appreciate and provide against the 
unforeseen, and it becomes powerless when the 
wift of conferring life on the inert mass lies in in- 
dependent and not too enthusiastic hands. Long 
after permanent way and carriage were complete, 
the central electric station remained in chaos, 
and it was not until July 14 that current was fur- 
nished, and it was possible to begin the first 
experiments with this new departure in rapid 
transit. Thanks to the care Mr. Behr had 
taken with all his details, the alterations neces- 
sary were fewer and less important than could 
have been expected. Still alterations had to be 
made, and thus much precious time was lost, while 








the vagaries of the central station were past all 
counting. But though it was unfortunately too 
evident that the programme of continuous running 
around the closed track had to be abandoned, and 
that none of the anticipated millions were to career 
around at breath - suppressing speed, the car was 
run steadily and with ever-improving results when- 
ever current was available. For example, when 
the civic party visited Brussels, Mr. Behr was for- 
tunate enough to disturb the equanimity of the 
Lord Mayor with the high velocity at which he was 
carried around. Later on, the eminent jury ap- 
pointed to decide on the award to be given to the 
monorail sat upon a fence at a respectful distance 
and condemned Mr. Behr and all his works, while 
the car, stationary and currentless, stood upon 
the further end of the track. Later still, matters 
improved somewhat ; the venture has passed out 
of its first experimental stage, and the supply 
of current is more reliable, though the energy 
available at the car is insufficient, owing to great 
and unnecessary losses. The speeds, too, are 
creeping up, though they fall far short of earlier 
anticipation ; it is said that an average speed of 
150 kilometres can now be maintained on the up 
and down grades of the track. Many things, how- 
ever, still remain to be done, amongst others the 
construction of a lighter car, the actual one being of 
a much greater weight than was intended. The Behr 
railway at Tervuren, we are glad to learn, will not 
finish its career with the closing of the Exhibition, 
and it has been decided that a Government Com- 
mission shall be appointed, consisting of MM. 
Gérard, Dégraux, and Flamache, State railway en- 
gineers, and representing respectively electric trac- 
tion, rolling stock, and works, to carefully examine 
into, and report upon, the monorail railway. We 
wish all success to Mr. Behr, who may consider 
that his just interests will be well taken care of by 
these eminent engineers. 


THE CALCIUM CARBIDE INDUSTRY. 

Catcrum CARBIDE and acetylene gas still con- 
tinue to rival bicycles and incandescence mantles in 
their attractions for the genus ‘‘ inventor” of this 
and other countries. In the first half of the present 
year there were no less than 117 applications for 
patents dealing with the apparatus for the produc- 
tion or utilisation of calcium carbide and acetylene 
gas; and the total number of applications for 
patents in the present year will therefore, most 
probably exceed that of 1896 by at least 50. These 
numbers must not be taken too seriously. One 
may very safely assume that at least 300 of the 
400 and odd patents which have been granted are 
absolutely valueless. In Germany, where the 
validity of patents is settled in the Patent 
Office, and not in the Law Courts as in 
our own country, a struggle is at present being 
carried on concerning the validity of the patent 
covering the production of calcium carbide in the 
electric furnace. This master patent was granted 
to Bullier, a French chemist and assistant to the 
noted Moissan, whose experiments upon the pro- 
ducts of high temperature reaction in the electric 
furnace have become classic. Although the Ger- 
man carbide manufacturers are stated to have 
entered into treaty for the purchase of this German 
patent from the syndicate who hold it, the question 
as to validity is still unsettled. 

In view of the large number of patents that exist 
bearing upon calcium carbide and acetylene, and 
of the exaggerated ideas that have been fostered 
concerning the future of the latter as an illuminat- 
ing agent, it is not surprising that the craze for 
company promotion which marked the re-discovery 
of the compound in 1893 has continued during the 
present year. At least 12 new companies have 
been registered during the last twelve months, 
having as their object the production or exploita- 
tion of calcium carbide or acetylene gas. The 
nominal capital of these companies is over 
550,000/., and it would be exceedingly interesting 
to know what proportion of this has actually been 
subscribed by the general public, and also what is 
the amount of cash that has found its way into the 
pockets of patentees and company promoters con- 
nected with these 12 companies. Of this total, 
four are in our own country; but, so far as we 
know, not one of them has started to manufacture 
carbide. The number of factories where car- 
bide is at present produced is estimated at 17 ; 
only one of these is in this country — that 
owned by the Acetylene Iuminating Company and 














situated at Foyers, Scotland. Most of these fac- 


tories are only producing carbide upon a small 


scale, and in several cases the manufacture is 
simply a secondary one, taken up temporarily be- 
cause the price of carbide is still inflated, and the 
production offers more profit than the ordinary 
manufactured product of the works. When the 
industry has settled down on a firmer basis, 
these factories will, possibly, drop the manufac- 
ture. With regard to the output of carbide per 
electrical horse-power day, and to the cost of pro- 
duction, some of the earlier estimates are held to 
have been too favourable, and it is now believed 
that the output will not average more than 9 lb. of 
carbide per electrical horse-power day, and that 
the cost will be about 10/. per ton. Professor 
Vivian Lewes has recently stated that at Foyers 
the average yield is 8.4 lb. per electrical horse- 
power day from a furnace absorbing 1000 to 
1200 amperes at 60 to 70 volts pressure. With 
carbide at 10/. per ton, acetylene gas will 
cost about 18s. 8d. per 1000 cubic feet, with- 
out any allowance for the cost of generating 
and purifying it, and its use as an illuminating 
agent will be correspondingly limited. M. Patin, 
of Paris, has recently applied for a patent for a 
process which is stated to cheapen the production of 
the carbide, but no details of this process have yet 
been published. 

As regards the use of acetylene or of calcium car- 
bide there is little progress to report. The instances 
in which acetylene is being regularly used as an illu- 
minant, 7.e., other than for experimental or advertis- 
ing purposes, are very few. The majority of recent 
patents have related to generators for the produc- 
tion of acetylene gas from calcium carbide. The 
reaction between the water and the dry calcium 
carbide is extremely violent, and in one of the 
earlier forms of generator much advertised and 
sold, the apparatus on newly charging always pro- 
duced an escape of gas into the atmosphere. This 
defect is said to be avoided in some of the later 
forms. A certain and ready detector for this 
defect in generators is one’s nose; for acetylene 
rivals sulphuretted hydrogen gas in the objection- 
able character of its odour. A recent patent 
proposes to avoid this difficulty by casting the 
carbide into sticks, and by then soaking these 
in naptha or in heavy hydro-carbon oils. Acety- 
lene has recently been experimented with as a 
lighting agent for trains in France and Germany; 
and it was stated not very long ago that the autho- 
rities in the latter country had ordered 60 tons cal- 
cium carbide for experimental purposes. Professor 
Vivian Lewes has recently discussed the application 
of acetylene as a ship’s illuminant, and Warren has 
suggested the use of calcium carbide as a reducing 
agent in metallurgical operations. By heating 
together calcium carbide and metallic oxides he has 
obtained the metals or alloys of the metals with 
calcium. The present market for carbide is chietly 
due to the demand for experimental or advertising 
purposes, and a legitimate demand for this much- 
boomed product can hardly yet be said to exist. 

With regard to the properties of gaseous and 
liquid acetylene, there have been a considerable 
number of facts. published lately; and some useful 
information has also been given concerning the pre- 
cautions which it is necessary to take in dealing 
with acetylene in either form. A few of the more 
interesting of these are given below. Acetylene 
does not combine with the hemoglobin of the 
blood. It produces death when inhaled, simply by 
asphyxiation. If a vessel containing liquid acety- 
lene be allowed to receive a blow, or to fall from a 
height of 6 metres to the ground, explosion with 
actual combustion of the acetylene will occur ; if, 
however, the liquid acetylene be detonated by means 
of an incandescent platinum wire, a mere resolution 
of the acetylene into its elements, carbon and 
hydrogen, without combustion, occurs. The pres- 
sure generated in the former case is said to be 
equal to 5564 atmospheres. If too little water be 
used in the generators when producing acetylene 
gas from the carbide, the heat of the reaction 
between the latter and the water may rise so high 
that an explosion will occur. The acetylene gene- 
rated from commercial calcium carbide is always 
impure, and it should certainly be purified before 
use, especially if it is to be stored in a gasholder 
for any length of time. Phosphoretted hydrogen, 
its most dangerous impurity, can be removed by 
passing the acetylene through scrubbers containing 
solutions of metallic salts. Pictet recommends 
that the gas should be passed successively through 
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calcium chloride solution, a lead salt solution, and 
sulphuric acid at — 16 deg. Cent., if it is to be com- 
pressed or liquified for storage purposes. A much 
safer method of storing is, however, to use acetone 
for absorbing the gas. This chemical absorbs 
25 times its own volume of acetylene at the normal 
temperature and pressure, and 300 times its own 
volume of the gas at a pressure of 12 atmospheres. 
If acetylene is to be stored in an ordinary gas- 
holder, brine should be used in place of water for 
sealing the apparatus, since the gas is practically 
insoluble in the former. Acetylene is inferior to 
henzine in economy as an enricher of coal-gas. The 
consumptions of acetylene and coal-gas per candle- 
power hour in various types of burners are as 


follows : 
.. -0227 — .0282 cub. ft. 


Acetylene a ae cs 0227 4 
( Non-Incandescence { argana ws — . ft. 
eS eae a 
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These figures show how remarkably the intro- 
duction of incandescence lighting has improved 
the position of coal-gas as an illuminant, and how 
difficult it will be for acetylene to displace the 
latter, except in those places where the price of 
coal-gas is abnormally high. The incandescence 
principle has now been applied successfully to oil 
lamps. This fact still further handicaps the pro- 
gress of acetylene as a lighting agent, since it is 
largely robbed of its most distinctive feature—its 
brilliancy—by the improvement in gas and oil 
illumination obtained by the application of the in- 
candescence principle to burners and lamps. The 
high illuminating power of the acetylene flame is 
stated to be due to the exceedingly high tempera- 
ture of the carbon particles ; this temperature is 
believed to be nearly 4000 deg. Cent. 








FOREIGNERS IN JAPAN. 

Ar the present time, when so much attention 
is being paid to affairs in Japan and to the pos- 
sibilities of the development of trade, it is of the 
greatest importance that those who go to that 
country should be certain that the conditions under 
which they live are such as to assure them that 
they will be able to reap the reward of their 
legitimate efforts, and that their lives and pro- 
perty shall be secure. Little more than a 
quarter of a century ago, when a man went to 
Japan he was supposed to be going out of the 
world, for it was further away than Hong Kong, 
which was the wtima thule of the great majority of 
people. Since then, however, our knowledge of 
the Far East has been much extended, and the 
means of communication been greatly developed ; 
but still there isa great want of definite informa- 
tion regarding the conditions of life of the foreign 
residents, and on this subject we therefore propose 
to make a few remarks. 

In a recent article in the ‘‘Nineteenth Century,” 
Mr. Robert Young, the editor of the Kobé Chronicle, 
deals with ‘‘ The Case of the Foreign Resident in 
Japan,” and he conveys in a short space a consider- 
able amount of useful information, which, on the 
whole, we believe to be fairly correct. Still, like 
many other foreigners who have viewed the Japa- 
nese almost entirely from the outside, there is a 
want of sympathy sometimes shown which seems to 
place the conditions of life in Japan in an un- 
favourable light. All who have lived in Japan, 
and conducted themselves in a proper manner, 
almost without exception speak in the highest 
terms of the charming manners of the Japa- 
nese, and the pleasantness of their intercourse with 
them in private life. In official transactions, 
almost without exception, they carry out their 
engagements to the fullest extent, and very often, 
in addition, deal in a most liberal manner with those 
Who have been in their employment. No doubt in 
business matters difficulties have frequently arisen ; 

ut these were caused by the fact that under the 
old réyime all trade and commerce were left to the 
Worst classes of the community, as no high-class man 
— deign to take partin them. Like the ancient 
ge their work was in governing and fighting. 
ietctiaeen te - is changed, and the most 
lean ea fr e lan “y taking an active part in 
Siete al mmerce, and a great improvement in 
: morals has been the result. Still, however, 
“ere 18 great room for improvement, a fact which 
18 spognised among the Japanese themselves. A 
we l-known public man in Japan, in a recent lec- 
ure which he gave to the scholars of the Tokyo 


Higher Commercial School, spoke very strongly on 
this subject, and said that Japanese merchants were 
worse than even Chinese, the commercial arteries 
of Japan were choked with impure blood, and the 
commerce of the nation must perish if not purified. 
The remedy, he pointed out, was through com- 
mercial education, moral and intellectual, and there 
was greater need of turning out men well equipped 
with moral stamina and the principles of honesty 
than with commercial sciences. There are now, 
however, many men connected with Japanese trade 
who are as much to be trusted as those of any 
other nationality would be under similar conditions. 
Those who are doing business with Japan, should 
therefore take the precautions which are always 
necessary, and, as far as possible, be sure of the men 
with whom they deal. 

Probably it may be useful to explain that the 
treaties under which foreigners at present live in 
Japan, but which will expire in about two years 
from this, are based on the assumption that Japan 
is an uncivilised State, to the operation of whose 
laws it was impossible to entrust the lives and 
liberties of Europeans and Americans resorting to 
her shores ; and therefore it was provided that any 
foreigner committing an offence on Japanese 
territory should be handed over to the consul of 
his nationality for trial and punishment ; and any 
Japanese who considered himself aggrieved by 
the conduct or procedure of a foreigner must bring 
suit in the court to which the foreigner was subject, 
the foreigner only coming into the Japanese courts 
when taking action against a native of the country. 
Moreover, foreigners were not free to carry on 
business wherever they pleased. Districts were 
set aside at certain ports, where they could reside 
and trade, and the government of which was made 
altogether separate from the general administration 
of the country. They were not allowed by the 
treaties to travel further than 25 miles in any 
direction from the treaty port without a special 
permit, nor were they, even with such a permit, 
allowed to enter the interior for purposes of trade. 
Of course, those foreigners who were in Government 
service were allowed to live near their work, but 
were not permitted to travel in the interior without 
a special permit. 

It can easily be understood that many of the 
regulations connected with these arrangements 
were very galling both to the Japanese and the 
foreigners. The former looked upon the extra- 
territorial powers of the foreign consuls as a mark of 
inferiority which had been imposed upon them, and 
for nearly a quarter of a century, it was their aim 
to get rid of them as soon as possible. The story 
of treaty revision is a long one, and, moreover, one 
which, on the whole, is not very creditable to the 
representatives of the foreign Powers, and into it 
we cannot at present enter. Suffice it to say that 
Great Britain was the first to sign such a treaty, 
which was done on July 16, 1894, and it was stipu- 
lated that it should not come into effect until at 
least five years after its signature. This was done 
in order to allow time to bring the other Powers 
into line with Great Britain, for until this was 
accomplished the treaty could be of no effect; as 


would still be entitled to all the advantages of 
extra-territoriality enjoyed by foreigners of other 
nationality. As was anticipated, however, the 
other Powers quickly followed England’s lead, and 
at the present moment France is the only im- 
portant Power with which negotiations are still 
unconcluded. 

We can only briefly summarise the main points 
in the newtreaties. The jurisdiction of the British 
and other foreign courts will be abandoned, and 
the exceptional privileges, exemptions and im- 
munities hitherto enjoyed by foreigners are to ab- 
solutely cease and determine, and all such jurisdic- 
tion will be assumed and exercised by the Japanese 
courts ; while the several foreign settlements will be 
incorporated with the respective communes, and 
thenceforth form part of the general municipal 
system of Japan. The present customs tariff is 
very moderate, and it could not be altered by the 
Japanese, while under the new treaty they will 
have power to increase import duties to an extent 
ranging from 2} to 10 per cent. above the present 
tariff. On the other hand, foreigners who have 
hitherto been previously confined to the treaty 
ports, and have neither had the right themselves 
to engage in manufacture nor to enter into partner- 
ship with Japanese for trading purposes, are by 








the provisions of the new treaty granted full 





under the most-favoured-nation clause subjects | p 


liberty to enter, travel, or reside in any part of the 
Japanese dominions and possessions ; to take part 
in industry and commerce, either in person or by 
agents, singly or in partnerships with foreigners or 
native subjects ; to hire or own the houses; and 
to lease the land necessary for residential 
and commercial purposes. The subjects of the 
contracting parties are to enjoy in the dominions 
and possessions of the other the same protection as 
native subjects in regard to patents, trade marks, 
and designs, upon fulfilment of the formalities pre- 
scribed by law. There is no provision in the treaty 
for the purchase of land by foreigners, probably 
because the Japanese had seen the evils which had 
arisen from such a provision in other countries, and 
they were determined that none of the land of their 
country should pass out of their direct control. 
Long leases are to be allowed, and the Government 
agrees to confirm the existing leases in perpetuity 
under which property is now held in the settle- 
ments. Those of our readers who wish to study 
all the details of the treaty will find them recorded 
in a blue-book presented to both Houses of Parlia- 
ment by command of Her Majesty in August, 
1894. 

Mr. Young, in the article referred to, says that 
the changes with regard to extra-territoriality do 
not commend themselves to a large section of 
the foreign residents, who believe that their sub- 
jection to Japanese law will involve them in serious 
dangers and difficulties. On the other hand, the 
moderate and thoughtful section admit that the 
Japanese had a right to expect relief from the re- 
proach of foreign jurisdiction, and Mr. Young 
agress with them ; but he hopes that it is not yet too 
late for an amendment to be made in certain de- 
tails that will go far to satisfy all parties. He 
would like to see some safeguards against 
injustice in the administration of the laws to which 
foreigners will be subject, and seems to be specially 
afraid that those of them who find themselves in 
Japanese gaols will not have all the comforts they 
would have in a British gaol. We have little hesi- 
tation in saying that well-conducted persons have 
no reason to fear that they will suffer any indignity ; 
and, moreover, we think it is probable that for 
some time the Japanese will be so anxious to have 
a good repute with foreign nations, that they will 
be inclined to err on the side of leniency to those 
who are unfortunate enough to come within the 
clutches of the law. Besides, there will always 
be recourse to the diplomatic intervention, as in 
other countries, should there be any injustice done, 
and the foreign community in Japan is now sufti- 
ciently numerous and influential to ensure any hard- 
ship being considered by the proper authorities. 
We do not think, therefore, that there is much in 
Mr. Young’s first objection. 

The second point he raises is, however, of more 
importance from an industrial and commercial 
point of view. Nominally it is possible for a lease 
to be made for 50 years, but in practice the local 
authorities have only given their sanction to 25 
years’ leases, a term which, as a rule, is not sufficient 
to allow a fair return for the capital invested in any 
undertaking. The landholder would have the 
ower of raising his rent to an undue amount, and 
the leaseholder would either have to submit, 
or be content to put up his buildings and 
plant for sale for whatever they would bring, and 
not infrequently the landholder would get them for 
the price of an oldsong. Probably, therefore, Mr. 
Young is correct when he says that the right to 
manufacture and trade in all parts of the Japanese 
Empire, which has been put forward as a sub- 
stantial equivalent for the surrender of extra- 
territoriality, is likely under present conditions to 
prove a delusion and a snare to any foreign mer- 
chant or manufacturer who attempts to take advan- 
tage of it. All who have any thoughts of in- 
vesting money in buildings or industrial under- 
takings in Japan should, therefore, see that they 
havea sufficiently long lease to allow a good return ; 
and it is to be hoped that, if the local authorities 
offer any objections to reasonable arrangements 
being made, that they will bring pressure to bear in 
the proper quarter. 

There is one subject on which Mr. Young does 
not touch, and which, no doubt, has considerable 
interest for some of our readers, namely, the 
chances of employment of foreign engineers in 
Japan. To be quite frank, we think that these 
are very small. In fact, of all the countries in the 
Far East, Japan offers the least prospect of em- 
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come engagements will be made of specialists for 
short periods, but these will be replaced by natives 
at the earliest opportunity. It must be remem- 
bered that in many respects the arrangements for 
the theoretical training of engineers and technical 
experts generally in Japan are more complete than | 
in this country ; and that large numbers of students 
annually pass through the various Japanese educa- 
tional establishments; while a selection of the 
best proceed to foreign countries to enlarge their 
experience and extend the boundaries of their 
knowledge. The Japanese Institution of Engineers 
has now nearly 2000 members, and almost the 
whole of these are fairly well qualified to super- 
intend the construction or management of works of 
some kind. Moreover the Japanese Government, as 
well as the private companies, seem to be willing to 
purchase their experience dearly, and prefer to en- 
gage inexperienced natives to experienced foreigners; 
and it must be admitted, even by their most severe 
critics, that they have shown a wonderful aptitude for 
all departments of work. When we recall the fact 
that it is little more than a quarter of a century 
since the industrial revolution, which has, to a 
large extent, changed the whole economic condi- 
tion of Japan, was commenced, we may well allow 
that the Japanese have some grounds for the con- 
ceit with which they are credited. Our advice to 
young engineers is not to think of Japan as a field 
for their energies, unless they go out on an agree- 
ment either with the Government or some respon- 
sible party. Those who go to Japan simply on the 
chance of finding employment are almost always 
disappointed. Even the prospects of the direct 
application of foreign capital are not great. The 
Japanese are willing to use foreign capital under 
such security as they can offer, but it is quite evi- 
dent that they mean, as far as possible, to keep the 
management of affairs in their own hands. Before, 
therefore, any capital be invested in Japanese un- 
dertakings, it is very necessary that all the condi- 
tions connected with them should be thoroughly 
investigated by those who are able to judge of the 
probabilities of success. In short, the chief func- 
tions of foreigners in Japan will be to act as inter- 
mediaries between Japan and their own countries ; 
and notwithstanding all the progress the Japanese 
have made in the past, or may make in the near 
future, there can be no doubt that, in this way, 
active and intelligent men will be able to carve 
out positions, which will, in the course of time, 
bring them a fair competence. 


NOTES. 
A New Evecrrotytic CELL ror ALKALI 
MANUFACTURE, 

From time to time we have been told that the 
problem of alkali manufacture by electrolysis has 
been solved, and during the last few years one or 
two processes have actually attained a measure of 
commercial success. But considering the appa- 
rent simplicity of the case, and the great number 
of persons who have studied it, the result has been 
surprisingly small ; so small, indeed, that the 
older chemical processes have not been in the 
least affected. At the present time a new 
yrocess is being introduced, the invention of 
fr. Rhodin, and of this great expectations have 
been formed, as it avoids many of the sources of 
difficulty which have rendered previous processes too 
expensive to carry out. The chemistry of the Rhodin 
cell presents nothing new; a solution of common 
salt is electrolysed between two electrodes, the 
upper being of carbon and the lower of mercury. 
The sodium appears at the surface of the mercury, 
and immediately forms an amalgam with it, accord- 
ing to the method invented by Davy, while the 
chlorine comes off at the carbon, and is led away 
through a pipe. All this is old; it is the mecha- 
nical arrangement of the cell only which is new. 
At the lower part of the eell is a layer of mercury, 
and dipping into this is a kind of diving-bell, or 
hood of fireclay, the interior of which is sealed by 
the mercury. From the roof of this hood there 
depend a number of cylindrical carbon electrodes, 
the ends of which are about 2 in. above the mer- 
cury. Around the electrodes, and above the mer- 


cury, is brine, which is retained by the mercury 
seal, and is balanced by a layer of water resting on 
the mercury outside the hood. The hood is pro- 
vided with a rubbing contact for the conduction of 
electricity to the carbon electrodes, and can itself 
be rotated, while the outer cell is arranged to be 


mercury all over the bottom, brine within the 
hood, and water outside the hood. Now, when 
sodium amalgam comes in contact with water, 
the sodium becomes oxidised, and dissolves in 
the water as caustic soda. It is to produce this 
result that the hood is rotated. It is provided with 


| vanes, and when in motion it drives the loaded 


mercury outwards to the water zone, there to part 
with its sodium, and then to return for a further 
supply. The chlorine rises to the upper part of the 
hood, whence it is conducted by a pipe to the 
chamber for making bleaching powder. This action 
is said to be greatly facilitated by keeping the brine 
almost at boiling point ; this reduces the affinity of 
the brine for chlorine, and increases the affinity of 
the water for caustic. The hydrogen evolved from 
the water is said to be sufficient to do the heating. 
The Commercial Development Corporation, Limited, 
of 34, Castle-street, Liverpool, who own the patents, 
state that they have received favourable reports as 
to the cell from Dr. Hopkinson and other elec- 
tricians and chemists, and, on the face of it, the 
apparatus appears to be well designed for the object 
in view. We are informed that a potential differ- 
ence of 3.4 volts is required per cell, and that at 
this pressure 50 amperes will produce 70 grammes 
of caustic soda per hour. 


SUBMARINE TELEGRAPH ENTERPRISE. 

The position of the Anglo-American Telegraph 
Company, Limited, appears to have improved this 
year, but the revenue of the Eastern Extension 
Australasia and China Telegraph Company has 
been scarcely maintained of late. The increase in 
the revenue of the Anglo-American Company in 
the first half of this year, as compared with the 
corresponding six months of 1896, was 59351., 
while the working expenses were reduced in the 
same period by 3728l., the net revenue being, 
accordingly, increased to the extent of 96631. In 
the course of the first half of this year, 12,0001. 
was added to the renewal fund, which, with the 
help of interest from investments, was increased in 
consequence to 695,2431., June 30, 1897, as com- 
pared with 673,484/., December 31, 1896. The 
Anglo-American Company’s steamer Minia has 
been employed during the past few months in re- 
pairing cables belonging to the Direct United 
States Cable Company and the Western Union 
Telegraph Company; the payment made for 
these services was 84551. The Minia has been 
more recently engaged in the repair of the 
Anglo-American 1880 cable, which was broken 
170 miles from Newfoundland and also on 
the Irish coast. The cable stock of the Anglo- 
American Company was valued at the close of 
June, 1897, at 30,182/. The expenditure made by 
the Anglo-American Company in the repair of 
cables in the first half of this year was 8972/. The 
traftic receipts for the six months ending June 30 
amounted to 157,3291. ; the working expenses in 
the same period were 42,301l., leaving a profit of 
115,028/. The revenue of the Eastern Extension, 
Australasia, and China Telegraph Company in the 
first half of this year was 290,7491., as compared 
with 313,915/. in the corresponding period of 1896. 
The working expenses for the first half of this year 
(including 25,8401. for repairs to cables and ex- 
penses of repairing ships) were 99,426/., as com- 
pared with 87,256l. in the corresponding period of 
1896. It will be seen that the net profit for the 
first half of this year was 191,323/., as compared 
with 226,659/. in the corresponding six months of 
1897. Although a decline of 35,3361. accordingly 
took place in the profits of the first half of this 
year, the directors were enabled to give the 
ordinary shareholders a dividend at the customary 
rate, to transfer 75,0001. to the reserve fund 
and to carry forward 34,8131. The Queensland 
Government having joined the other Australian 
Administrations in guarantee arrangements entered 
into with the company, the company’s tariff be- 
tween Queensland and Europe was reduced as from 
July, 1897, from 9s. 5d. per word to ds. 1d. per 
word. Reductions in rates for telegrams to China, 
Japan, the Straits Settlements, &c., were also 
brought into force at the same date. A contract 
with the Dutch Government for the manufacture 
and laying of two short cables in Dutch inland 
water has been satisfactorily carried out. The 
receipts from subsidies in the first half of this year 
amounted to 23,7291. The 25,840/. representing 
the charges for the repair of cables in the first half 
of this year included 1494/. for insurance, 4998/. 





It will be seen that the cell contains 


heated, 





for expenses of the company’s cable depdt at Singa- 





pore, 10001. for the agreed charge for the call of the 
Great Northern Company’s maintenance ship for 
the repair of cables in the Chinese seas, and 36161, 
for the depreciation of cable stores. The reserve 
funds stood at the close of June, 1897, at 1,061, 7331. 
Of this amount 815,316l. was represented by the 
general reserve fund, 90,282. by the maintenance 
ships’ reserve fund, 91,583/. by the insurance re- 
serve for maintenance ships and cables, and 64,5511, 
by the fire insurances, guarantees, &c., reserve, 
The reserve funds had been invested in various 
securities to the extent of 909, 0681. 


Corton Mirus 1x Hone Kone. 

Hong Kong has been hitherto a great distribu- 
tive centre. The changed conditions in China, 
may, in the near future, turn it into a busy indus- 
trial centre, so far as that is possible in the limited 
available space. Such ports as Shanghai, no doubt, 
have many recommendations for industrial enter- 
prise, but the fact that Hong Kong is British 
territory will, in itself, give it a superior attrac- 
tion to capitalists. The sugar industry has 
already taken a firm hold in the colony, and now, 
encouraged by the success which has attended the 
establishment of cotton mills at Shanghai, Messrs. 
Jardine, Matheson, and Co. lately floated on the 
Hong Kong market a company to be known as 
the ‘‘Hong Kong Cotton Spinning, Weaving, and 
Dyeing Company, Limited;” and so eager were the 
people of Hong Kong to take part in the under- 
taking that the original plans have been consider- 
ably extended. The capital proposed in the original 
prospectus was 1,200,000 dols., divided into 12,000 
shares of 100 dols. each. Of these it was proposed 
to issue only 9000 at first, and of this number 
6000 had already been allotted by the promoters, 
leaving 3000 for public subscription. A few days 
after the concern was placed on the market, it was 
found that the shares had been applied for three 
times over, and this success induced the promoters 
to increase the number of spindles in the proposed 
factory from 50,000 to 100,000. The proposed 
mill will thus be on a larger scale than any of those 
erected at Shanghai, where the total number of 
spindles in five or six mills is only 317,000. The 
Shanghai mills have only been in operation a short 
time, and it is too early to say much about them, 
either as regards the quality of the yarn produced 
or the financial results. So far, however, it has 
been found that the Shanghai yarn is of very good 
quality, and has been so favourably received by the 
native buyers that it commands prices about 3 per 
cent. above the best Indian spinnings. The climate 
of Hong Kong is believed to be admirably suited 
for cotton spinning on account of its humidity dur- 
ing the greater portion of the year, and geographi- 
cally it is favourably situated, both for the import 
of the raw staple and for the disposal of the manu- 
factured article. The Hong Kong correspondent 
of the Times, writing on this subject, said: ‘‘ The 
continued fall in exchange will give the Far Eastern 
concerns a great advantage over the home manu- 
facturers, and’ although the ‘‘ cheap labour ” of the 
East is not so cheap as many people in England 
imagine, it is, nevertheless, a factor in considering 
the probable success in the China cotton mills. An 
excellent site has been obtained by Messrs. 
Jardine, Matheson, and Co., in the neigh- 
bourhood of their sugar refineries, where water 
is plentiful and where storage can be pro- 
vided to maintain an equable water supply 
throughout the dry season. Work will be pushed 
ahead at once, and as soon as the accommodation 
is ready, the machinery, which will be of the best 
quality and selected to suit the short staple obtain- 
able in the East, will be imported from England. 
With silver nearing 25d., rupees at 14d., and the 
Japanese yen at 7} per cent. premium, cotton mills 
here would appear to have every prospect of cutting 
out the Indian mills in the markets of Southern 
China, and competing successfully with the Japanese 
mills. If the present venture succeeds, as there 
is every prospect of its doing, it will inevitably be 
imitated.” He concludes his communication with the 
disheartening sentence ‘‘More gloomy than ever does 
the prospect for British and Indian cotton imports 
into China become.” The British Minister at Pekin, 
in his report, however, says: ‘‘ The cotton spinning 
factories at Shanghai are at present only turning 
out the coarser kinds of yarn, and compete with 
the mills of Japan and Bombay rather than with 
those of Lancashire,” and he expresses the hope 
that the pioneers of industrial enterprise in China, 
will be rewarded for their boldness: 
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THE ENGINEERING DISPUTE. 
To THE EprTroR OF ENGINEERING. 

Srr,—During the dispute in the engineering trade the 
familiar phrase ‘‘struggle for existence,” has been fre- 
quently made use of, as if it were the law of Nature for 
each party—masters and men--to try to get, by hook or 
by crook, as much as possible out of one another. I do 
not think that the originator of the above-mentioned 
phrase or any of his disciples knew exactly what they 
were talking about. It is not Nature, but it is the indif- 
ference which man shows to Nature in his laws and religion 
which have brought about that confusion in society of 
which the struggle between master and man is the natural 
outcome. The world is not made by powers related to 
each Other like master and man opposing one another, but 
the world and everything in it 1s made and kept going 
by everything unceasingly seeking and giving its surplus 
to a weaker power with which it has affinity and comes in 
contact ; thus exchanging and uniting their powers with 
which Nature, or God, if’ you like, has blessed them, 
the superior power always taking the lead. We see 
it plainly in the steam under pressure flowing into the 
atmosphere or in the different parts of an engine, or in 
the numberless organs which make uP a plant, animal or 
man ; whether in engine or body, the different parts must 
work in harmony, when Nature’s law shall be complied 
with. In the case of master and man, the one should 
bring his work, the other pay the money ; both must be 
pleased and satisfied with one another ; that is Nature’s 
law. 

Opposed is this law only by animals, creatures low in 
scale, yet with a free will of their own, although made 
according to the law of creation—in harmony of its 
parents; yet in its struggle for existence the animal 
opposes creation ; it fights and kills, which is destruction, 
and although in such — it may be victorious to-day, 
it will surely find its match to-morrow. 

We, as superior animals, know from experience, and 
also with the help of our reasoning power, that it is not 
only possible for master and man to exist without oppos- 
ing one another, but that it is even profitable to all con- 
cerned to subdue that animal selfishness, and to work 
harmoniously together ; and facts testify that working in 
harmony is the only way to insure sound and lasting 
progress. Therefore, unless we try to follow this law of 
Nature, purely and simply, the destruction of our so- 
called Christian nations, like that of the heathen of the 
past, can be only a question of time, in spite of the pre- 
vailing theological speculators, and masters and men’s 
fighting federations. 

T am, Sir, yours —_, 
SW 


P.S.—Regarding the dispute in question, it must be 
said that the man who has struggled to learn in his youth, 
and who is sober and industrious, is at least entitled to a 
living wage; whilst in regard to his hours of labour, 
health of body and mind should be the leading factor. It 
must be borne in mind that hitherto the sins of our 
teachers and lawmakers have brought about that con- 
fusion of right and wrong in our social life, of which, 
under present circumstances, the best has to be made. 
The pretention of the men to interfere with the shop 
management—machine question—without taking any re- 
sponsibility of finding the money for the payment on 


Saturdays, whether the man has earned it or not, is pre- 


sumption on their part ; it testifies to the utter incapability 
of their leaders, and if listened to by the masters would 
only hurry on their destruction, the men and their children 
being the first victims. 





7 To THE EpiTorR oF ENGINEERING. 

_Srr,—I have read in your issue of the 15th inst. a letter 
signed ‘‘F, B. W.,” nominally on the above subject. I 
should like to be allowed to make a few comments on it. 

I agree with ‘‘F. B. W.” that the statement he quotes 
that a draughtsman should consider himself lucky in 
getting a salary of 30s. per week is absurd, but further 
than this I cannot go. Judging from his ‘‘ several years 
amongst draughtsmen,” Iam probably correct in assuming 
that ‘‘F. B. W.” belongs to that body, and one cannot 
help wondering how his fellow-draughtsmen will appre- 
ciate his opinion of them. Assuming that I am correct, 
his extraordinary contention that a draughtsman is harder 
worked than any other man in an engineering establish- 
ment — itself ; egotism is sometimes inborn. Does 
“FE. B. W.” seriously contend that, even for the most 
ordinary men, life in a drawing office is harder than life 
ina bank, counting-house, or any other position of equal 
rank in the social scale? Personally, I know of nothing 
more interesting than watching a machine grow—on 
paper—under one’s hands ; making the necessary calcula- 
tions and arranging the various parts in the best and 
most accessible manner. Contrast this to the life of a 
clerk, a life spent ‘‘behind the screen,” in a bank or 
general office, with large and heavy ledgers and columns 
and columns of figures. Which is the hardest? which the 
most monotonous ? 

That in order to rise to the post of chief draughtsman, 
or to become an expert designer, a man requires years of 
study and experience I do not dispute, but that this 
knowledge and experience is greater than that required 
to command corresponding itions in other profes- 
sions, I emphatically deny. ake the average draughts- 
man ; he is merely an exalted tracer, he gets his propor- 
tions from his chief and works to them. In one large 
drawing office with which I am acquainted, the chief 
issues his instructions in detail even down to the number 
and size of the studs and bolts in the covers, &c. The 
education and experience necessary to complete the draw- 

ng is, indeed, wonderful ! 

The rank and file of the average drawing office are 
absolutely untrustworthy and incompetent to do any 





original work. Who can wonder, then, if the employer 
follows the maxim : 


‘*With a ‘weed’ among men or horses verily this is the 


best, 
That you work him in office or dog-cart lightly, but 
give him no rest.” 
A man is worthy of his hire, and the employer being 
‘* brainless,” cannot see the advantage of giving him more. 

‘*F. B. W.” asks why draughtsmen are despised by the 
rest of the works, and then proceeds to answer the ques- 
tion 4 saying it is “‘ pitiful to observe them descending 
to tricks an office boy would scorn, in order to win a word 
of approval occasionally, even at the expense of their 
fellow-workers.” It will, I think, be allowed that no man 
or body of men is despised unless they have by their 
words or actions proved themselves despicable. If a man 
is honourable, steadfast, and upright, he will, in the 
lowest, as in the highest walks of life, command re- 
spect. A man who is always backbiting, and who goes 
through life sneering at everybody and everything, sour 
tempered, sour minded, with never a good word for his 
employers or fellow-workers is, indeed, justly despised. 

With regard to Professor Lupton’stwo delightful letters, 
‘*F, B. W.” has evidently entirely failed to grasp their 
meaning : he should read them again more carefully, and 
he will see that his comparisons between the Professor’s 
life and the lives of the men are entirely outside the 
point. Further, very few men hate to rise as early as 
5 a.m. to begin work at 6. My experience is that after 
a few weeks it is just as easy to get up at 5 or 5.30 
as it is to rise at 7.30 or 8; one has to go to bed earlier, 
but that, to-a working man, is no great hardship. Very 
few working men wish to sit up, as a regular thing, after 
10 or 10.30 at night ; and 64 and 7 hours’ sleep is enough 
for anyone. 

In conclusion, I should be sorry to think that English 
engineering employers can be faithfully described as 
having no brains, unless these include ‘‘ a selfish bulldog 
tenacity, sticking at no obstacle, and treading on friend 
and foe alike in the fierce race for wealth.” Such com- 
ments are, I believe, absolutely unjustifiable, and if used 
by an employé with reference to his employer, would be, 
to say the least of it, such a striking example of bad 
taste as is, I hope, rarely met with. 

It has never been accepted as an axiom that the head 
of an engineering firm must necessarily be a good designer, 
or even a good engineer. If so, why employ a chief 
draughtsman or works manager? ‘‘F. B. W.” apparently 
forgets that engines require selling as wellas making, and 
if the head is a good business man it is difficult to see 
what more is required. Perhaps, though, ‘‘F. B. W.” 
considers that good business capacity requires no brains ; 
let him try. 

The logical conclusion of ‘‘ F. B. W.’s” remarks is that 
because a man is not himself a mechanical genius he has 
no right to the fruits of his capital invested in a mecha- 
nical workshop. Possibly *‘F. B. W.” is one of “ our 
— inventors,” and feels accordingly. I enclose my 
card. 


” 


Yours faithfully, 
October 26, 1897. Q. 








THE QUALIFICATIONS OF ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—I notice that the Institution of Civil Engineers 
have adopted the idea of holding examinations for admis- 
sion to their body. This will be a most desirable step 
provided they place no obstacle in the way of desirable 
men, such as those who have been trained in a profes- 
sional office—a contractor’s office—or those who have 
had a practical training and are working their way 
through the ranks. The examination should only 

open to civilians, and military officers should 
not be held eligible for the qualifications of either 
M.I.C.E. or A.M.I.C.E. If they are to be connected 
with the Institution they should be admitted as hon. 
members (without examination) and should not have any 
voice in the management of the Institution. 

Let us consider the military man. A short time ago 
a Lieutenant-General Bevan, R.E., wrote to the Times 
protesting against a mechanical engineer being employed 
to direct the manufacture of machinery and big guns in a 
Government factory, and held that an officer from the 
R.A. or R.E.’s should have been selected. He was 
against military men being supervised by civilians, but 
said nothing against civilians being bossed by military 


men. 

If the Institution of Civil Engineers admit the military 
men as members, or associate members, it will be unable 
to look after the interests of the civilians in the profession. 


ours —- 
JAMES BRUCE. 
8, Claremont-terrace, Edinburgh, October 25, 1897. 








THE PAST SUMMER TRAIN SERVICE. 
To THE Eprtor OF ENGINEERING. 

Sir,—The writer of the article, page 504, appears to de- 
plore the fact that trains were not booked in the year 1897 
as fast as in 1896, but he omits to give the reason. The ver- 
dict of the jury and the Board of Trade report upon the 
accident at Preston, caused by attempting to run to anim- 
possible time-table, naturally and very properly warned the 
directors, shareholders, and officials of our railways against 
excessive 8 , and it is to be hoped that the Preston 
disaster will be remembered for several years to come. 
Your correspondent ets that the trains were not 
booked at a higher speed, but, from a practical point of 
view, it looks very much as if it would have been better 
to have given them all more time. : 

It is a most unfortunate fact, and one which requires 
the attention of the companies, that during the three 





months, July to September, 1897, the trains were actually 
later and more out of course, than during any year since 
railways were introduced. 

The time was lost at stations and by signals, not by 
engines in running. 

What is the use of fine engines and fast running, if 
three, five, or ten minutes are lost at every station at 
which the train stops ? 

Many of the trains which your correspondent considers 
were not booked fast enough, never once in the whole 
three months arrived to the time. 

The travelling public cares very little about the actual 
booked speed, but it is most important, to business men 
especially, that a train shall arrive at the time stated in 
the time-book. 

It is in the opinion of the writer most unjust for the 
companies to book trains on paper at times which they 
know cannot be attained by the trains on the rails. 

During the past three months it has been nothing un- 
common for trains on nearly all the main lines to be tele- 
graphed 30, 60, and 100 minutes late. 

Punctuality is far more important than a booked high 
speed which cannot be attained. 

CLEMENT KE. Srrerron. 

Leicester, October 25, 1897. 





To THE EDITOR OF ENGINEERING. 

Sir,—I have read your article on the t summer 
train services, and I quite agree with you that this year 
may be justly described as a year of reaction—as much as 
Great Britain is concerned. But passengers who have 
crossed this summer the Channel from Dover to Ostend, 
will probably have another opinion of the Belgian boat 
trains. Some new expresses, indeed, are so good that 
not a few English lines could be proud of them. The 
best run now as follow : 











Stations. Time. Miles. | Speed. 

p.m. 

Liége, dep. .. <a ds rf 7.46 0 | 
Ans (to pass) on ee iis 8.01 3.7 14.7 
Louvain, arr. Ze sa eh 8.45 435 64.3 

» dep. an Ds 8.47 | 
Malines, arr. a ae es 9.06 6856 | 47.5 

» _ dep. as ‘ si 9.10 
Ghent, St. Pierre, arr. a 9.56 93.8 46.0 

ie i Cae es; oe 9.57 | 
Bruges, arr... a re ¥ 10.26 119.5 53.3 

* dep. a ee «+| IOS7 

Ostend (quai), arr. .. aa «| 2s 133.5 | 42.0 





Inclusive speed 44.3 miles per hour, 
Exclusive ,, 463 ,, “s 

The line is an easy one, but for the first 4 miles, which 
are inclined at 1.33 against the train. 











| 
Stations. Time. Miles. Speed. 
a.m. 
Ostend (quai), dep... 0.12 0 
Brussels Nord, arr. | 1.47 75.5 46.6 
ad » dep. 1.52 
Namur, arr... .. | 2.58 113.7 37.5 
aa ep. } 2.68 
Femelle, arr. | 3.49 149.4 42.0 
PA ep. 3.53 
Orlon, arr. .. 5.00 198.3 43.7 





Inclusive speed os miles per hour 
One ‘up train same time. ” 

Up to Brussels the line is fairly level, but extremely 
difficult afterwards. Starting at 59 ft. above sea level, 
it climbs to a height of 620 ft. by a succession of wild un- 
dulations at a rate of 1 : 62 and occasionally 1: 55; then 
an equally steep descent brings it to Namur (284 ft. above 
sea level). Between Namur and Femelle (667 ft. above 
sea level) two summits, one of 935 ft. and another of 
1053 ft., are surmounted by gradients of 1:62. At 
Femelle the train encounters a most formidable bank of 
20 miles, the last four of which are at 1:62; here the 
highest point is reached, Libramont, situated at 1591 ft. 
above sea level. Afterwards the line descends with 
steep ups and downs to Orlon (1052 ft. above sea level). 
To run over such a road at over 40 miles an hour is cer- 
tainly good work, specially so as fast downhill running is 
strictly forbidden. 

Both trains are restricted to first and second-class, but 
the fares are only 1.47d. and 0.99d. per mile. 

The average speeds of most of the Belgian expresses are 
spoilt by an exceptionally large number of the slacken- 
ings ; thus, between Brussels and Ostend the speed has 
to be reduced to 25 miles no less than eight times, which 
makes the actual running much faster than could be antici- 
pated from an average of 47.6. I timed scores of expresses 
slower than the ones described above, and, with trains of 
from 100 to 110 tons, a distance of 18.9 miles, five minutes 
after a stopping station, was covered in from 20 minutes 
7 seconds to 19 minutes 30 seconds; with over 200 tons 
it took one minute more. The highest speed touched was 
63 miles, with 102 tons and on a level road; the same 
train, after a climb of 7.5 miles, commencing with 1 : 310 
but terminating with 1 : 138, was still going at 53 miles 
an hour at the top of the incline. Such a running, I 
believe, would not appear bad in Lancashire itself. 

I am, Sir, yours truly, 
P, Keuinorr, 





To THE Eprtor oF ENGINEERING. 

Srr,—One sentence in your interesting article on the 
‘* Past Summer Train Service” seems to do less than 
justice to the present London, Chatham, and Dover 
down boat trains. ‘‘We suppose it is quite hopeless to 
look for any acceleration of the boat trains themselves ; 
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they run, year in year out, at one monotonous rate— 
47 miles per hour the maximum average—and it is not 
one minute quicker than the time allowed 20 or more 
years ago.” 

In November, 1872, the two down boat trains ran as 
follows : 


am. p.m. (Speeds between Herne Hill 

Victoria, dep 7.40 5.35 | and Dover Town 46} and 

Ludgate, ss ; 7.40 8.35- 40 respectively; in the 

Herne Hill, _,, 7.49 8.44] latter case including two 

stops. , 

ad . e or (Times between Herne Hill 

Dover — wit ; 4 ped f and Dover Pier 99 and 114 
_ ; ave se \ minutes respectively. 


Corresponding Trains for July, 1897. 


a.m. p.m. 
Victoria, dep. 9.0 95 { Speeds between Herne Hill 
St. Paul's, . 9.2 9.7 | and Dover Pier 48}. 
Herne Hill, _,, 9.13 9.18/Time on journey 92 
Dover Pier, arr. .. 10.45 10.501 minutes. 


Hence, apparently, a gain of seven minutes on the 
best train of 1872. 
Yours faithfully, 
W. W. Leac. 
3, Essex-Court, Temple, October 25, 1897. 


THE VENTILATION OF THE METRO- 
POLITAN RAILWAY. 
To THE Eprror OF ENGINEERING. 

Sir,—My attention has been drawn to the report of 
the Board of Trade Committee appointed in the early 
part of the year to take evidence and report on the 
ventilation of the Metropolitan Railway. 

[ am sorry that I was not aware of the appointment of 
the Committee, as I should have certainly asked for an 
opportunity of tendering evidence in favour of the sub- 
stitution of liquid fuel for solid as a means of improving 
the tunnel atmosphere, in the same way as it has been 
improved in the Arlberg Tunnel of the Austrian State 
Railways. You may be referring to the subject in the 
near future, and I therefore beg to inform you thata_re- 
port of the Arlberg Tunnel experiments appears in the 
Organ fiir die Fortschritte des Eisenbahnwesens, 1897, 
vage 72, and is summarised in the Minutes of Proceed- 
ings of the Institution of Civil Engineers, vol. cxxix., 
page 445 (issued August, 1897), as follows : 

“The Arlberg Tunnel, 64 miles in length, has no venti- 
lating shafts ; the smoke and gases ascend the tunnel and 
find an exit at the east end, which is 288 ft. above the 
western entrance. With an easterly wind there is practi- 
cally no ventilation, and its atmospheric condition such 
that both the staff and the traffic are seriously incon- 
venienced, the signals at times becoming quite invisible. 
The authorities consequently determined to try the Holden 
system of firing with liquid fuel. The papers describe the 
simple and inexpensive addition necessary on an ordinary 
locomotive. Two orifices are made into the fire-box near 
the door; through these the distributors are led, pipes 
connect them with an oil-tank of 264 gallons capacity on 
the tender. By means of other pipes and taps a combina- 
tion of oil, air, and steam is forced in the form of fine 
spray over the fire in the fire-box ; this can be regulated 
by the driver at any moment, so that he can fire with coal 
or oil at pleasure. Tables of experiments on the atmo- 
spheric condition of the tunnel at various times, under all 
conditions, and with different firing material, are given, 
together with the careful chemical analyses in each in- 
stance. 

«The results proved conclusively that the improvement 
in the atmosphere of the tunnel, produced by the use of 
liquid-firing material, was such as to render it perfectly 
healthy and free from deleterious gases. The oil-firing, 
moreover, was found cheaper than either coal or coke, and 
so favourable were the results that the directors of the 
Austrian State Railways determined to have 25 heavy 
goods and 12 passenger locomotives fitted up with this 
arrangement, so that all locomotives passing through this 
tunnel should use oil-firing. 

““The paper is illustrated, and accompanied by Tables 
of the results of experiments.” 

Yours truly, 
JAMES HOLDEN. 

The Great Eastern Railway Locomotive Carriage and 

Wagon Department, Stratford, E., Oct. 21, 1897. 


FRACTURED PROPELLER SHAFTS. 
To THE Eprror OF ENGINEERING. 

S1r,—The increasing numbers of fractured screw pro- 
peller shafts has lately attracted the attention of steam- 
shipowners, underwriters, and others, and the urgency of 
the question was manifested recently by the report of the 
investigation into the causes of the accidents called for 
by the British Committee of the Bureau Veritas, carried 
out by Mr. Gravell, their surv»yor, and published. 

The report appears to treat che matter solely from the 
landsman’s point of view, and to overlook the seamen’s 
side of it. 

It mentions “ vibrations in the after-part of the vessel” 
as one of the causes to which the breakage of shafts is 
attributed ; no doubt with good reason, for as we are all 
aware, vibration tends to crystallise iron and steel, and 
thereby to increase its liability to fracture. 

Ocean travellers in screw steamers know that steaming 
against high seas brings about violent racing and vibra- 
tion, even in properly laden vessels, but it is not gene- 
rally known, how tremendously those effects are increased 
and damaging tremor intensified, under like conditions, 
in light draught vessels, empty, except for their bunker 
coals and water - ballast. ‘‘ Bending stresses, due to 
yielding of the vessel” and ‘‘ hammering produced by sea 
acting on the propeller,” are also set down among the 
causes of fracture. These causes come into play with 


greatest force when vessels are pitching and racing in the 
way described ; both are direct results of it, and both tend 
to increase vibration. In these times water-ballasted 
steamers are sent on long trans-oceanic passages, and, 
generally speaking, their propellers are barely half im- 
mersed, although they are trimmed by the stern. What 
happens may be imagined, but only those who have ex- 

rienced it can realise the behaviour of these vessels, or 





10w utterly unmanageable, dangerous, and uncomfort- 
able they Prove in bad weather; moreover, the undue 
strains put upon their hulls by such heavy pitching and 
lurching bend and break stanchions, shear rivets, and do 
other material damage to their steamers. 

The modern system of water-ballasting was never in- 
tended to be used in the manner it is, but the excessive 
risks may be avoided by adding a sufficient quantity of 
other ballast, a precaution necessary to insure seaworthi- 
ness adopted with good effect in some cases. 

The principal object of this letter is to suggest more 
frequent resort to the additional ballast plan, and _ to ask 
for the recommendation of it by the Press, by ships’ re- 
gistry corporations, by Lloyds, and by other under- 
writers. 

Your obedient servant, 
EXPERIENCE. 
London, E.C., October 23, 1897. 








MEAN PRESSURE INDICATORS. 
To THE EpIToR oF ENGINEERING. 

Srtr,—With reference to the reply of Professor Ripper 
contained in your issue of the 8th inst., in which he com- 
pares readings of his instrument to theoretical mean pres- 
sures, showing but a slight difference between the two, I 
take the liberty of pointing out that the result is scarcely 
admissible, seeing that the effective mean pressures taken 
off an indicator card will certainly differ from the theo- 
retical means. 

With regard to the fact that Mr. Ripper throttles the 
pone before the guages when using his instrument, I 
1ave made a rough test in order to see in what degree this 
would influence the correctness of the reading. Fig. 1 
shows the. high-pressure diagram, repeated about four 
times, of a compound Sulzer engine running with its 
governor set. The top line of this diagram, which is the 
only one I take into consideration, as Mr. Ripper’s instru- 
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ment shows the steam and exhaust pressures only, on the 
same guage, shows an indicated mean pressure of 30.9 Ib. 
over the atmosphere. 

Fig. 2 shows a diagram taken under the same condi- 
tions of cut-off and steam pressure, but with the steam 
throttled at the indicator cock. The top line of this 
shows a mean working pressure of 21 lb. above the atmo- 
sphere. 

Fig. 3 is the same, throttled to a still greater extent, 
and gives a mean of 13.5 1b. for the top line. 

In view of this large difference I am obliged to consider 
pressures shown by throttled gauges, at any rate when 
working with an early cut-off, as altogether valueless, 
though it is not impossible that with a small range of 
pressure, i.¢., with a late cut-off, the reading may be 
approximately correct. 

If Mr. Ripper wishes to use his instrument on stationary 
engines, I would recommend him to connect a movable 
mass into the circuit instead of throttling, the inertia of 
which would take up the oscillations of the spring; in 
which case, of course, barring friction, the instrument 
would indicate correct pressures within the limits shown 
in my last. 
I am, Sir, yours truly, 





Orto H. MUELLER. 
Budapest, October 21, 1897. 








AUTHORITIES AND THEIR 
CONTRACTS. 
To THE EpIToR OF ENGINEERING. 
Srr,—Your powerful paper has already done such 
yeomen service in fighting the cause of the employer 
of labour in this couutry, and in doing so of fighting the 


MUNICIPAL 


cause of the labourer himself, that I venture to brine 
prominently before your notice another case in which it 
appears to me that the labourer is being defrauded of his 
hire. You are probably aware that the Plymouth Corpo- 
ration recently called for tenders for equiping electric 
pesos As a result of this a number of tenders were 
received, two among them from prominent American 
firms; one of these, that of the Westinghouse Company, 
was the lowest tender, and was accordingly ordered to be 
accepted by the Plymouth Town Council. It is a curious 
and interesting fact that American manufacturers should 
be able to supply electrical machinery in this country at 
a price below, and, in some instances, far below, that of 
the best English makers working under the nine-hour 
day conditions. If the present strike agitation was 
successful, and we had to pay nine hours’ pay for ‘eight 
hours’ work, or, in other words, give our workmen about 
six weeks’ holiday per annum, what possible chance 
would English manufacturers have of competing for such 
machinery? 

It appears to me, however, to be still more curious and 
worthy of the closest attention of all concerned, namely, 
manufacturers and workmen alike, that English muni- 
cipal authorities, who themselves largely represent the 
Labour cause, and in many cases obey the labourers’ 
mandates to the extent of inserting clauses in their speci- 
fications insisting upon union rates of pay, and further 
who draw their funds very largely from the workers, and 
are supposed to spend them for the workers’ good, should 
deliberately decide to do the utmost damage they can tu 
the cause of these very workers by spending ratepayers’ 
money on foreign-made machinery. 

As a manufacturer I might be thought to be biassed, 
but I cannot help thinking that this case is clearly one in 
which the public authorities are transferring money from 
the British workers’ pockets into the pockets of the 
American workmen. <A private concern could adopt such 
a course and nobody could say them nay ; but in the case 
of municipal authorities dealing with public money, it 
appears to me that public opinion should be strongly 
brought to bear upon them to prevent such a misapplica- 
cation of their funds. 


October 22, 1897. 


Yours faithfully, 
EMPLOYER. 








Tue Exectric Licht at YorK.—On Monday evening 
a special meeting of the York City Council was held for 
the purpose of receiving a report from the Electric Light- 
ing Committee. The eee Mayor (Sir C. A. Milward) 
occupied the chair. The committee had asked a number 
of firms to state definitely on what terms they would be 
prepared to take over the electric lighting of the city, but 
none of the offers were such as the committee could re- 
commend the Council to accept. The only alternative 
was for the Corporation to undertake the electric lighting 
itself, and the committee saw no reason why the Corpora- 
tion should not be able to manage the undertaking and 
make a satisfactory profit. The committee, therefore, 
recommended the Council to accept the tenders recom- 
mended by Professor Kennedy in his report of January 7, 
and to instruct the town clerk to apply for leave to borrow 
the requisite capital, viz., 20,0007. The views of the com- 
mittee were approved by the Council. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in September 
was 54,982/., as compared with 101,720/. in September, 
1896, and 48,5237. in September, 1895. In these totals 
engines exported to India figured for 10,392/., 34,114/., 
and 22,294/. respectively. In the first nine months of 
this year locomotives were exported from the United 
Kingdom to the value of 855,960/., as compared with 
770, 944/. in the corresponding period of 1896, and 515,013/. 
in the corresponding period of 1895. British India took 
engines to the value of 199,927/. in the first nine months 
of this year, as compared with 128,302. and 175,000/. 
respectively. On the other hand, the value of the loco- 
motives exported to British South Africa to September 30 
declined to 77,810/,, as compared with 111,041/. and 3356/. 
respectively. Australasia imported British locomotives 
in the first nine months of this year to the value of 
150,904/., as compared with 94,285/. and 19,269/. respec- 
tively ; and South America, to the value of 109,509/., as 
compared with 208,593/. and 124,288/. respectively. It 
will be seen that considerable fluctuations have occurred 
this year, but that the general result attained has been 
favourable. 





FioatinG Gravinc Dock ror Strettin.—A_ contract 
has just been placed by the Vulcan Shipbuilding Com- 
any, of Stettin, with Messrs. C. S. Swan and Hunter, of 
Wallsend-on-Tyne, for the construction and delivery 
afloat, in working order, at Stettin, of a large floating 
graving dock of 11,000 tons lifting capacity. The dcck is 
to be of the same type as that for Havana, lately built 
by the same firm for the Spanish Government, and will 
also be built from the plans, and under the patents, of 
Messrs. Clark and Standfield, of 11, Victoria-street, the 
inventors of this system of dock. Great interest was 
caused on the Tyne by the remarkable.despatch exhi- 
bited by the contractors in the construction of the 
Havana Dock, and this will have to be more than repeated 
in the present case, as the new dock, whilst of the same 
beam, is to be no less then 60 ft. longer than the former 





one, and has to be delivered ready for work by the end of 
June next. It is, indeed, to the rapidity of construction 
possible with this type of dock; and the reputation that 
Messrs. Swan and Haste Lave made for themselves 
for quick despatch, that this order is due, as_ the 
Stettin Company had an offer for the lengthening of two 
large mail steamers to be finished at a certain date, to 
complete which the services of a dock were absolutely 
necessary. 
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ANALYSIS OF THE INERTIA FORCES OF 
THE MOVING PARTS OF AN ENGINE.* 
By Jonn H. MAcALpine. 

(Concluded from page 514.) 

We have, so far, only treated of those moving parts 
of the engine which are very directly attached to the 
crankpin. For each function it has been easy to find 
aseries, each term of which contained a simple har- 
monic function. The maximum value of each function 
was given by aconvergent series, which was expressed 
in terms of the dimensions of the various parts in- 
volved, together with the moving mass and velocity of 
crank. But there are other moving parts, such as the 
valves and valve gear, of which it is important to take 
account. Here the harmonic analysis of the various 
functions, in terms of the dimensions of the parts of 
the gear, would be exceedingly complex. But, know- 





panded, of which the abscisse are the corresponding 
values of 6, Fig. 5. The curve has, however, been 
made much more irregular than would be found in the 
case supposed. Draw ordinates at equal intervals, A a, 
1 b,2¢, &c., as shown, and make a diagram with the same 
number of radial lines, similar to Fig. 2 (page 512 ante), 
numbering them to correspond, and beginning at O X. 

Now the first step in inding the inertia forces of 
the mass m moving with the piston was to express x in 
the form given in equation (3), as the sum of simple 
harmonic functions of multiple periods. In the same 
way we begin by finding a series of curves of sines 
of multiple periods, which, when laid down on the 
base A B, Fig. 5, and their ordinates added, will give 
the curve abcd... . It can be proved that it is 
always possible to find one and only one such set of 
curves of sines. The periods must clearly be equal to, 
or exact submultiples of, that of the engine revolu- 
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ing the movement of any part considered, there is a 
simple process by which the analysis can be effected. 
To be perfectly definite, let us speak of the valve in 
a single-cylinder reversible vertical engine, though any 
otherpart whatever might be taken. Suppose we wish to 
find the vertical inertia forces of the various periods 
— the valve gear is in full gear ahead. From the 
neremn of the gear, or from the engine itself, the 
eight of any selected point in the valve above the 
centre of the crankshaft, or any other fixed height in 
engine, may be found for all values of 6, the angle 
= the crank. “Let these heights form the ordinates 
or acurve on the base A B, the crankpin path ex- 





* By a mistake, which we much re i 
7 ‘e ce, L gret, the Fig. 3 pub- 
lished with the first portion of Mr. Macalpine’s article last 
veek was one which had be 
Containing an error, 


en pre from a diagram 
The proper Fig. 3 is now given. 














tion, as the valve repeats exactly the same movement 
each revolution, the crank being supposed to move 
uniformly. Let us now lay down another base A B, 
Fig. 6, and divide it into the same number of equal 
parts as in Fig. 5. Then take 1 0}, Fig. 5, in the 
dividers ; lay it off from O, Fig. 2, along the radial 
line Ol. Take the perpendicular distance of the point 
so found, from OX. Make this ordinate 1b, Fig. 6. 
Next take 2c, Fig. 5, lay it off along 02, Fig. 2, and 
make the length of the perpendicular to O X, the 
ordinate 2c, Fig. 6; and so on until the curve 
Abc. . iscomplete. Next measure the area of the 
curve Abc... , Fig. 6, the part above AB being 
positive and that below negative. Make AS, Fig. 5 
(= B,), such that the area of the rectangle ASS, B 
is twice the areaof thecurve Abc . Fig. 6. AS 


will then give the length of the greatest ordinate of 





, the ordinates of which are 


the curve Ace... 


equal to B,sin@. This is one of the required com- 
ponents of the curve Abc. . ., Fig. 5. 

If, instead of measuring the perpendiculars to O X, 
Fig. 2, we had measured them to O Y, and laid off 
their length as ordinates in Fig. 6, we would have 
found another curve a! $'c!.... Measuring its 
area as formerly we determine AC, Fig. 5 (= Aj), so 
that the rectangle AC . AB is twice the area of the 
curve AYO es... AC is the maximum ordinate of 
the curve C f/f... ., given by A, cos @. This also 
is a component of the curveahec... , Fig. 5. These 
two curves of the first period give rise to a single curve 
of the first period Cg qgg,... Fig. 5, the maximum 
ordinate being GG,. This curve has for its equation, 

y = A, cos @ + B, sin @= 4/(A,? + B,*) cos (@—4«). 

GG, = (A;2 + B,2) and tan ¢, = B,/ A}. 

This completely determines the simple harmonic 
element of the first period. 

The procedure for the second period is similar. 
Only, the ordinates 1), 2c, 3d,...., Fig. 5, must 
be laid off along the radial lines O02, 04,06,..., 
Fig. 2, and the perpendiculars to O X and O Y mea- 
sured, thus deriving the curves corresponding to that in 
Fig. 6. The areas of these must be measured as before, 
and lengths A, and B, taken, such that the rectangle 
contained by each and A B, Fig. 5, may be twice the 
area of the corresponding curve in Fig. 6. The compo- 
nent of Abc... , Fig. 5, of second period is thus 


y =A, cos 20 + By sin 20 = »/(A.? + Bg?) cos2(# - &), 


where 
tan 2 €, = B,/ Ao. 


For the third period the ordinates 1 ), 2¢,3d,.., 
Fig. 5, are to be laid off along the radial lines O 3, O 6, 
O99, , ... , Fig. 2, and soon for all the other periods. 
The angle to be used in Fig. 2 for the nth period is x 
times the angle @ which corresponds to the ordinate 
being measured in Fig. 5. To Esra th the curves 
with accuracy for the higher periods will usually re- 
quire the ordinates 1, 2,3, .... , Figs. 5 and 6, and 
the radial lines, Fig. 2, to be taken closer than for the 
lower periods. 

The sum of all the curves so found will give a curve 
of precisely the same form as abc... , Fig. 5, but 
it will have the same position with respect to A B as 
the curve a b ¢ ... has with respect to the line 
M M (AM = C) drawn through its mean height. 

The curvea be... , Fig. 5, is thus given by, 


y= C + E, cos (0 — €) + E, cos 2 (@ - €) 
+ Kg cos3(@ — €6&)+..., 


writing 
a : 
instead of 
A/ (Ay? + By*), of (Ai? + B,»), 
Vv (As? + By’), 2... 


The mass of the valve being m, the inertia force in 
gravitation units will be, 


my oF My. _ FE, cos (@ — €) + 4 E, cos 2 (@ — €.) 
g d o l 
+ 9E;cos3(@—6€)+...... } 


This method is the same whatever curve is being 
analysed, and it is thus superfluous to follow its appli- 
cation to, say, the couples due to angular movements 
of the various parts, as the only change in the above 
would be that the ordinates of the curveabc..., Fig. 5, 
would then represent the angles at which the part lay 
to some arbitrarily chosen fixed direction. One 
remark only is of importance. In treating the inertia 
forces of a part which has also angular motion, the 
ordinates a, b, c, ... Fig. 5, should give the position of 
the centre of gravity of the part under consideration. 

The foregoing process is asimple method of applying 
Fourier’s famous theorem for the analysis of any 
periodic function; or, within limits, of any non- 

eriodic function. The analysis could readily be made 

y means of Thomson’s disc-, globe-, and cylinder- 
integrator,* or other instruments which have been 
devised for this purpose. It is virtually the same 
analysis which is made so beautifully by the eye in 
judging colour, and by the mechanism of the ear in 
judging the timbre of a musical sound, though dif- 
ferently expressed in each instance. 

If we grant the possibility of analysing any func- 
tion into simple harmonic constituents, Fourier’s 
theorem may be very om deduced, and the reason 
for the foregoing process will become evident. 

Let F (0) be any function of @ which, between the 
limits, @ = 0 and @ = 2 7m, is to be represented by a 
series of simple harmonic functions thus : 

F (6) = C+A, cos 9 + A,cos26 + A;cosd30+.... 

+ Ancosn@+... 
+ B, sin @ + B,sin2@+ Bs sin30+.... 
+ Basinn@+.... 

Multiplying each side by d 0, and integrating be- 

tween 0 = 0 and @ = 27, it will be found that all the 


* See Thomson and Tait’s ‘‘ Natural Philosophy,” 
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terms on the right-hand side disappear except the 
first. Thus we have 


27 2a 
| ria a= | Cd@=C x 27, 
0 0 

or 


1 2" 

C=2-| F (6) d 6. 

0 

Multiplying each side by cos 1 @d 6, and integrating 

between @ = VO and @ = 2 7m, we find all the terms dis- 

appear except that containing An cos x 6. Thus we 
yet 


‘or 2r 
| ¥F (6)cosngd @= | An cos? n6d0 = 
0 0 


An 


» 


24 
| (1 + cos2n6)d@ = An 2, 
y 


\ lf(2" 
wat eae ¥ (@) cos n 6d 8. 
0 


Similarly 


B 1 2a 

ies F (@) sinw 6d 8. 
0 

Putting, in succession, 


n= Lh ne SS, 2s 5 


we get finally 
9 


2a 2 
x KF (6) = | F (6)d @ + cos of 
=J0 0 


T 
F (6) cosa @ 


2a 2m 
4 | F (6) cos20d 0 4 conf F (@)cos39d6+.. 
0 0 


2a 
+ sin 6 
0 


2 
+ sin3@ | F (9) sin36d6 + 
0 


2a 

F (@) sin @d @ 4+ sin26 | F (6)sin26d 6 
0 

(28) 


This obviously gives rise to the preceding graphical 
process. In Figs. 5 and 6, @ is the crank angle, and 
gives the abscisse measured along AB. AB =2 7, 
as it represents one revolution. Suppose the ordinates 
of the curveabc... (Fig. 5), to be given by F (8) 
of equation (28). Dividing each side of equation (28) 
by », we get for the first term on the right-hand side, 


1 27 
as | F (6) d 6, 
0 


which is seen to be the mean height of the curve 


ROL .<. 0 eS: 


2m 
¥F (6) sin 6d 6 
0 


gives the area of the curve Abc. . 


3 ag 
T 
0 


the coefficient of sin @ in equation (28)—expresses 
twice the mean height of this curve, and thus equals 
AS, Fig. 5. And so on for the rest of the operation in 
the graphical process. 

It was intended to add some remarks on the pre- 
vention of vibration, but as the paper is already of 
considerable length, these are deferred. 


., Fig. 6, and 


F (6) sin 6d 8, 


INDUSTRIAL NOTES. 

Tne Engineering Dispute has entered into quite a 
new phase. The Board of Trade, under the powers con- 
ferred by the Conciliation Act of 1896, has intervened, 
but modestly and delicately, as was due to the con- 
tending parties. The demand for intervention has un- 
doubtedly come from the men, not officially exactly 
from the Amalgamated Society of Engineers, but in- 
directly through various friends, sympathisers, and 
supporters. It has been accelerated by the action of 
the Federation of Engineering andShipbuilding Trades, 
by whom the idea of conciliation, negotiation, and con- 
ference has never been abandoned. The public has an 
interest by reason of the fact that the dispute is dis- 
locating trade, and is throwing out of work vast 
numbers of men not personally concerned in the strike 
and lock-out, but who are sufferers thereby. The 
‘intervention ” is in the shape of an invitation to 
meet and deal with the questions at issue ; and Mr, 
Ritchie has made certain proposals as a basis of dis- 
cussion or negotiation. The rough draft submitted for 
consideration deals, firstly, with the allegations of in- 
terference with the management of the business of em- 

loyers by trade unions, and of interfering with the 
egitimate action of trade unions by employers; the 
second paragraph proposes that the demand for the 
eight hours be withdrawn ; the third simply refers toa 
conference to discuss and settle the hours of labour ; and 
the fourth to the constitution of such conference. The 


very indefiniteness of the suggestions may be found to 


concession on the eight-hours question. 


conference is agreed to and convened. So far it does 
not involve any third party, only the two parties to 
the dispute. it conciliation is to take place the pro- 
posals seem to be well suited for the purpose. 

There has keen no relaxation of efforts on the part of 
the Engineers to carry on the struggle. Indeed, the 
pecuniary help is, ina sense, only just beginning to come 
in. It takes time to obtain the votes of large unions, 
and they wisely refuse to allow the executive or councils 
to vote large sums without the consent of the mem- 
bers. Some have voted large sums and levies ; others 
have offered large loans. Other bodies also, such as 
the co-operators, are voting large amounts to the en- 


gineers. But the one important new departure is the 
subscription, weekly and otherwise, by wealthy 
yersons outside the Labour movement. Never 


yefore have the unions been subsidised by politicians 
and the general public. As regards the extent of 
the dispute there has been very little change. Some 
questions have arisen in the “ses as to the exact 
number of men affected by the dispute. The number 
of engineers is given in the last monthly journal as 
follows: Total on donation, that is unemployed, 
without regard to cause, and on benefit, 25,575 at the 
beginning of this month, as compared with 22,560 a 
month previously. The total number in contingent 
benefit receiving strike pay was 20,964; a month pre- 
viously 18,930. But the ities figures are contained 
in the former; they are not in addition to the number 
on donation. The full returns tell exactly where the 
members are out, and the total number. In the Bir- 
mingham district not one member is out on contingent 
benefit, and only 28 on-donation. There is not one 
out at Coventry, or Crewe, or Doncaster, and only 11 
at Liverpool; none at Swindon or Swansea, none at 
Wednesbury, West Bromwich, or Wellingborough, 
and only one at Wolverhampton. There are a great 
number of other places where the lock-out has not in 
the least affected the working engineers. The largest 
numbers are in the London district, in Lancashire, on 
the Clyde, the Tyne, the Tees, and the Wear, and 
some in Belfast. Of course, the figures given do not 
include the allied trades, nor those thrown idle by the 
stoppage. As regards the payments, the report states 
the matter thus: ‘‘ Expended from the Contingent 
Fund for September, 1897, 127,900/. 3s. 1d.; amount 
previously published in monthly report 18,829/. 15s, 1d.; 
total, 146,729/. 18s. 2d.” What the precise meaning 
of this is we are left to conjecture. 





The complications that arose over the action of the 
Ship Repairers’ Association have not subsided. The 
boilermakers did not resume work, and the London 
men repudiated the action of their general secretary 
and his co-delegate. The London men assert! that 
the agreement entered into was contrary to rule, 
and in opposition to the voice of the men affected, as 
pronounced at a public meeting in the Poplar Town 
Hall. They, moreover, declare that they will not 
return to work except upon the maintenance of the 
eight hours, pure and simple. 





Mr. Ritchie, President of the Board of Trade, has 
consented to receive a deputation of the Federation of 
the Engineering and Shipbuilding Trades on the ques- 
tion of working hours. The representatives of that 
body will then lay before him their views on the ques- 
tion generally from their own ‘standpoint. This de- 
putation is well timed, as the men will perhaps be able 
to suggest some means to end the deplorable dispute 
in which they are sufferers, without hand or voice in 
determining it one way or the other. 





The Engineering Dispute is influencing the workers 
on the Continent, in America, and in the Colonies. 
In Germany, Belgium, Denmark, Holland, France, 
Austria, &c., money is being collected, and the action 
of the men is being made the subject of the discussion, 
and manifestoes by trade unionists and socialists. In 
America, where the Engineers have branches and a 
general council, there is a degree of activity which 
may produce considerable remittances in time. 





The general condition of the engineering trades 
throughout Lancashire remains about the same, with 
this difference, however—that the lock-out is tellin 
more and more upon the engineering industries, an 
upon the allied and other trades. It is commonly 
reported that a very large quantity of work—locomo- 
tives, machinery, and machine tools which, in ordinary 
circumstances, would have gone to Lancashire, has 
been diverted to the Continent or to the United 
States. The stoppage of work is also being felt disas- 
trously in the Manchester and Salford district, as the 
Manchester Corporation are unable to complete their 
electric-lighting installation, while other districts are 
also suffering in one way or another. The loss and 
inconvenience are being felt greatly, but there seems 
to be no inclination to give way on either side. The 
Federated employers, it is said, are strongly averse to 
outside interference, and are equally averse to any 
Still, there 


tiation, and an inward belief that a conference wil] 
result from the Board of Trade’s action. The extent 
of the stoppage of engineers is seen by a reference to 
the last report of the Amalgamated Society of Engi- 
neers, from which it appears that over 2200 are on the 
contingent fund in the Manchester and Salford dis. 
trict alone, and still more on donation benefit, inclu- 
sive of the 2200. In the Oldham district there are 
1500; in Bolton about 1080. In other districts there 
are numbers in proportion, but in some the lock-ouy 
has not greatly increased the number of unemployed, 
The stoppage has, of course, affected other unions, 
such as the Steam-Engine Makers, the Machine 
Workers, besides a number of allied trades more or 
less directly. The firms not involved in the contest 
are busy, and there appears to be plenty of work if 
the dispute can only be settled. The state of the iron 
market proves that there is work enough on hand or in 
anticipation, for the tone was firm, with even an up- 
ward tendency. The latter was doubtless due to hopes 
or expectations of a probable early settlement of the 
dispute, for no great weight of actual buying has been 
going on of late. In the finished iron trade there has 
been no great change, nor in the steel trade. The 
present is affected by the uncertainty felt as to the 
probable issue of the dispute, and the future is still 
more influenced by it. But otherwise the outlook is 
far from being discouraging. 





In the Wolverhampton district there has been a re- 
vival of buoyancy, | even a slight stiffening of prices, 
although not to the extent expected. A satisfactory 
amount of new business is reported to be coming in, 
particularly as to pig iron of local production. Ex- 
piring contracts have been renewed, and new ones 
have been entered into for deliveries extending in 
most cases up to Christmas. But the terms have 
mostly been in the buyers’ favour. Terms are, how- 
ever, tolerably firm at present rates, which are less 
by from 2s. 6d. to 5s. per ton than at the beginning 
of the year ; the prices of finished iron continue to be 
ruled at the same rates as a basis. The demand runs 
mostly on merchant bars, and unmarked common iron 
for which some good orders have been secured. There 
has been an improved inquiry for common sheets, and 
for galvanised sheets. Hoops and rods are in request 
forshipment. The steel trade appears to be busy, the 
firms having booked a lot of orders for bars, sheet 
plates, and billets, and quotations seem to be stiffen- 
ing, although business has been doing at the old rates. 
The last reports to the Labour Department states 
that employment is good in the iron bar, angle, and 
hoop, and all branches of the steel trade throughout 
South Staffordshire and East Worcestershire, and in 
Shropshire the mills and forges are steadily em- 
ployed. The sheet trade generally is unchanged. In 
the engineering and allied trades employment is very 
good. The machine departments of several firms 
throughout the locality are running day and night 
shifts. Boiler, bridge-girder, and tank makers con- 
tinue busy. Moulders are well employed. The cycle 
trade has not changed since last report. The mal- 
leable iron workers of Walsall are, however, quiet. 
The engineers report only one member unemployed, 
and not a single one on the contingent fund. Most 
of the hardware trades are well employed. 





In the Birmingham district the iron market has 
been buoyant, being favourably influenced by the con- 
tracts given out, immediately prior to the quarterly 
meeting. Owing to the heavy sales of pig iron, ex- 
tending into next year, stocks have been disposed of, 
and makers have been demanding enhanced terms for 
current and future deliveries. The finished iron trade 
is ina much steadier condition, some manufacturers 
of reliable Staffordshire bars having, it is said, more 
orders than they can cope with. These firms have 
raised their prices, with the usual extras for special 
gauges. But the average prices ruled at least 2s. 6d. 
per ton above recent rates. The sheet trade continues 
quiet, but with a slight upward tendency. So far the 
branches engaged in the crude and manufactured de- 
partments of iron and steel indicate a continuance of 
_ trade generally. The general run of trade in the 
district is fairly good. Out of 14,995 members of the 
various trade unions only 244, or 1.6 per cent. were un- 
employed, as against 219, or 1.5 oo cent. in the 
previous month. In the engineering branches employ- 
ment is said to be only moderate. Out of 1409 
members 28 were on donation benefit, but not one on 
the Contingent Fund. Toolmakers and machinists 
report employment as quiet, but the smiths and 
strikers as good. Moulders are fairly employed. 
Employment at Coventry, Redditch, and West Brom- 
wich is reported to be moderate, but the cycle trade 
is very dull with short time, except at Redditch. All 
branches of the brass trades are well employed, but 
the copper trade is not so good except at the tube 
mill. Hand-file makers are busy. There are no 
serious Labour disputes reported, and the Engineering 
Dispute has not up to the present affected the district 
to any extent, none of the local firms having locke 








All is left to the parties after the 


be their strength. 





is an undercurrent of opinion in the direction of nego- 





out the men. Altogether the reports as to employ: 
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ment indicate good trade, and there are no discourag- 
ing signs as to the near future. 





The Agent-General for New Zealand, the Hon. W. 
Pp. Reeves, who was formerly Labour Minister for the 
colony, has been giving his views upon compulsory 
arbitration in Labour disputes. The lecture was 
given under the auspices of the Fabian Society, with 
one of its most distinguished members in the chair. 
The lecturer declared that voluntary conciliation and 
arbitration in this country, as a means of solving in- 
dustrial problems, had not been a distinct success, and 
was not likely to be. That depends upon the point of 
view. For a quarter of a century it has been a con- 
spicuous success in the iron and steel trades, as shown 
by the reports of the North of England Board of Con- 
ciliation and Arbitration, and by the Midland Wages 
Board. Moreover, it has been a success in the hosiery 
trades, in the coal trades where —_— as in Sout 
Wales and South Staffordshire, and more recently in 
connection with the Miners’ Federation. Other 
examples could be quoted. The lecturer also said 
that optional State conciliation and arbitration was 
also a failure. In New Zealand they had been driven 
to the compulsory system. The Act was passed two 
years ago. It gives the power to the District Board 
to refer a dispute and to recommend the terms of 
settlement. Then the Central Board has the power to 
enforce the award. In support of his view as to its 
efficiency and adequacy, he says that no strike or lock- 
out has occurred since the Act came into operation— 
two years ago. But only 16 disputes have been dealt 
with under the Act; whereas in England we have 
from 500 to 1000 strikes and lock-outs in every year. 
Neither the working classes nor the employers are ripe 
for State interference, in a compulsory way, yet. We 
may be later on, but at the present time there is a 
strong feeling in opposition thereto. Any attempt to 
force a reference or submission by compulsion would 
fail. That the New Zealand Act has done good, and is 
doing good, we can admit. That voluntary submission 
has not been a conspicuous success is quite true; but 
to force on a system which the people are not ripe for 
would be a disaster. We can only hope that the 
system of conciliation will grow, and that it will be 
accepted by employers and employed. 


The great demonstration in Trafalgar Square on 
Sunday last, organised by the London Trades Council, 
was originally intended to be in favour of the direct 
employment of labour by the London County Council, 
instead of letting any portion of the work to con- 
tractors. But the resolution declared in favour of 
direct employment of labour by all municipalities, and 
ending in a pledge of not supporting any candidate for 
the forthcoming County Council elections who will not 
undertake to vote for the continuance of a Works 
Department which shall be under the control of the 
entire Council. London is too small for the London 
Trades Council, and it seeks to enforce its views upon 
all municipal corporations. The wisdom of such a 
policy is questionable. Each Council should act in the 
interests of its electorate as a whole, and not in the 
interests of a mere handful of its employés. It is 
asserted that 20,000 of the trade unionists of London 
took part in the demonstration. How few of these 
are, or ever can be, employed by the Council does not 
appear to have been considered. The London Trades 
Council have thrown down the gauntlet, and they must 
not be surprised if the men of the middle class revolt 
against theirdictum, The Municipal Councils, County 
Councils, and other public bodies, have the power to em- 
ploy men directly, or to employ them indirectly through 
a contractor. In some cases direct employment is re- 
sorted to on a large scale, and it aneeul and pays ; in 
other cases it has been found to be better to let the 
work to contractors. The way which works out best 
for the locality will gain the preference. But the idea 
of socialising all municipal work will recoil upon the 
workers, There is a revolt against,jt in various ways. 
The lessons of the past year suffice to show that it is 
not so easy to capture the means of production, distri- 
bution, and exchange, as it is to capture a few Trades 
Councils, or Trades Unions, and use them for socialist 
propaganda purposes. But this rage for the impos- 
sible will wear itself out, not, however, without in- 
flicting some suffering upon the people, and possibly, 
in the long run, upon the nation. The gathering was 
used also for the purpose of obtaining subscriptions 
towards the engineers on strike and locked-out at the 
present time, 





The crisis in the cotton trade cannot yet be said to 
have ended, but there are indications that it will end 
in surrender by the operatives. The Joint Committee 
met in Manchester last week and discussed the matter, 
when, it is understood, the workers’ representatives 
agreed to recommend the operatives to consent to the 
reduction of 5 per cent. The employers wanted a de- 
cision in a week, but the men required a fortnight, 
and this was ee The number of workers who 
will be affected is about 160,000, and these have to be 


consulted. It is hardly likely that the operatives will 





revolt against any recommendation of their represen- 
tatives. The latter are too well aware of the facts not 
to see that resistance would be fatal all round. There 
are other matters to be considered as well as the 5 per 
cent. reduction, all of which have doubtless been well 
taken into account by the officials, the agents, the 
delegates, and the Committees of the unions. 


The House of Commons employés are now to orga- 
nise. It is reported that an enthusiastic and crowded 
meeting of the men was held at Westminster last 
week under the auspices of the United Government 
Workers’ Federation, when a resolution was passed in 
favour of the ‘‘ Model Employers’ Resolution.” What 
a happy time the Members of Parliament will have, 
to be way-laid at every corner with complaint from 
the servants in the House, in addition to their own 
constituents! But ‘leaping ambition doth o’er-leap 
itself and fall on t’other side.” 





The London members of the Millers’ National Union 
were to have handed in their notices last week for a 
minimum wage as follows: Roller-men, 32s. per 
week ; machine-men, 28s. per week ; and warehouse- 
men, 26s. per week; all to work 53 hours per week. 
All the London employers refused to grant the de- 
mand except one, and thereupon the men resolved to 
strike. But the London Conciliation Board stepped 
in and pursuaded the men to postpone their notices in 
order that the Board may open up negotiations with 
the employers and try to settle terms agreeable to 
both. Herein the London Conciliation Board acted 
— and did good work, whatever the final result 
may be. There is time for negotiation, and possibly a 
strike may be averted by such timely action. The 
men also were well advised to agree to the postpone- 
ment. 





The strike in the Norwich boot and shoe trades, 
extending over 34 weeks, was brought to an end by 
agreement last week, but at the last moment there 
was some demur as to the terms. It is not likely, 
however, that the strike will continue. The terms 
agreed upon have been favourable to the men, but 
they have had to give up their original demands, and 
so far are, therefore, beaten. It is agreed to give an 
advance of 5 per cent. to certain men whom the em- 
ployers may think fit to re-employ; to maintain the 
existing rules of the Arbitration Board ; alterations in 
the ‘‘statement ” to be considered at a future date; 
and that the employers only re-employ those whom 
they think fit. The victory, therefore, is with the 
masters, but the terms are not, on the whole, un- 
favourable. 





The tinplate workers have not only had to agree 
to a reduction of 15 per cent., but at Llanelly have 
been compelled to give up their Union by signing a 
document to that effect. Only upon so signing will 
the men be taken on again. The Tinplate Workers’ 
Union have declared against this action, and conse- 
quently there may be a strike more or less general. 
The action has been taken by one firm only up to the 
present time. 





The Coalville and District Miners’ Association have 
determined that the members shall hand in their 
notices, after taking a ballot of the members to that 
effect. The dispute is over a method of working called 
the ripping question, and efforts have been made with- 
out avail to effect a settlement by negotiation. 

The miners at the New Moss Colliery, said to be 
the deepest in England, have asked for an advance in 
wages, which, if refused, is to be enforced by a strike. 





The gas stokers employed by the Rochdale Corpora- 
tion suddenly struck work on Friday last as a protest 
against one of the men being discharged for alleged 
breach of discipline. The men were urged to return 
to work but refused. This is rather a high-handed 
proceeding, even if there was cause. If men are not 
to be discharged on reasonable grounds then all con- 
trol is at an end. Unions will do well to consider 
this, and be reasonable in all their methods, or a 
serious reaction will set in. 








AGRICULTURAL StgkAM Enoines.—This has not been a 
very good year for the makers of agricultural steam engines 
—that is, so far as their export trade is concerned. The 
value of the exports made in September was 36,309/., as 
compared with 34,2227. in September, 1896, and 47,190/. 
in September, 1895. The aggregate exports in the first 
nine months of this year were valued at 439,149/., as com- 
pared with 472,266/. in the corresponding period of 
1896, and 551,964/. in the penta period of 1895. 
In these latter totals European countries figured for 
347,928/., 335,912/., and 365,174/., respectively. The value 
of the exports to South America to September 30, this 
year, was 24,744/., as compared with 61,4697. and 107,439/. 
in the corresponding periods of 1896 and 1895 respectively. 
Australasia impor agricultural steam engines in the 
first nine months of this year to the extent of 15,210/., as 
compared with 9710/, and 5797/. respectively. 





FEUX-ECLAIRS OR LIGHTNING FLASH 
LIGHTS. 
By Joun A. Purves, B.Sc. 

Ir is not my intention in this paper to go into the 
physiological ies governing the perception of lights 
which last only for a very short interval of time, nor 
do I propose to summarise the results of French re- 
search on the question of the shortest possible dura- 
tion of flash admissible for the complete and compre- 
hensive perception of a light. 

These points have already been treated ably, and 
for those interested in the subject the following works 
may be mentioned as giving information on this sub- 
ject : ? 

: ‘*Memoire on the Lighting Apparatus by the ‘Service 
Central des Phares de France’ to the Chicago Ex- 
hibition.” 

“* Société de Biologie,” July 27, 1895. 

M. Charpentier, ‘‘ Richerches sur la Persistance des 
Impressions Rétiniennes,” and the articles of Dr. 
Preller afterwards referred to. 

Special mention may be made of Mr. André Blondel’s 
admirable paper before the International Maritime 
Congress of 1893. 

The object of my paper is rather to show how the 
system of the Feux-Kclairs has evolved out of the old 
and existing order of lights; and also to point out 
that despite all the highly scientific literature that 
has been written on the subject regarding ‘‘ Physio- 
logical Laws,” ‘‘ Integral Perception,” ‘‘ Limiting 
Range of Minimum Intensity,” &c., this system, which 
has made such rapid strides and has been so universally 
adopted by our more enlightened and more economic 
neighbours, the French, depends for its due explana- 
tion and appreciation upon the most ordinary and 
common-sense reasoning. Further, I wish to show 
that it is entirely owing to their adoption of this 
system that the French lighthouse service has during 
late years been making strides with which we in this 
country have been unable, and have scarcely even 
attempted, to keep pace. 

In ENGINEERING for June 5, 1896, Dr. Preller gives 
a comparison between the British and French light- 
houses. I quote part of the Table : 


British. | French. 
ee 
= | 3 {Luminous | Mean | no Laminons| Mean 
| N®& | Power. | Power. * | Power. | Power. 

















First order) 86 | 1,778,500 | 20,680 | 32 | 1,093,430 | 34,166 
Second ,, | 19 | 168,500| 8,870 | 7 | 167,710 | 23,960 
Third ,, | 21 69,000 | 3,800 | 27 183,300 | 6,779 








This Table shows that for the first three orders the 
mean power of the French lights is considerably 
greater than that of the English lights. Now comes 
the question, How is the French superiority obtained, 
and when was it obtained ? 

Turning to Table V. in the same article (vol. lxi., 
page 735), which gives the particulars of the principal 
French lighthouses, [ notice that an enormous increase 
of luminous power has been obtained within the last 
five years, which is due entirely, as we shall see later, 
to the adoption of the Feu-Eclair system. Excluding 
electric light, and taking the 20 most important 
French lighthouses, I have arranged them in two 
groups, those constructed before 1887 and those after 














1887. The figures given are candle-powers. 
Principal French Lighthouses. 

Before 1887. After 1887. 
Cape d’Ailly.. 62,000 | Alpsec 600,000 
Cape Fréhel . . 30,800 | Antifer ae 220,000 
Roches Douvres 28,900 | Cherbourg .. 6,500,000 
Ile Batz ; 51,300 | Hague i wal 41,000 
Le Pilier .. 51,500 | Sein .. it ..| 6,500,000 
Ile Cordouan 62,000 | Groix .. .| 88,000,000 
Coutis ee .. 40,000 | Teignouse .. .., 88,000,000 
Cape Mont D’Adge.. 51,000 | Chassiron .. 7 85,000 
Cape Camarat .-| 61,800 | Hourtin 190,000 
eet SON be 35,000 
9) 428,000 | Blanc oe ial 35,000 
Mean 47,600 | 11) 90,206,000 
| Mean | 8,200,000 





Hence there has been an enormous increase in lumi- 
nous power since 1887. What is it due to? Again, let us 
classify the second column into lightning flash and 
ordinary lights. (See next page.) 

These figures speak for themselves. This enormous 
increase of efficiency dates back, as may be seen above, 
only to some five years ago, when the Feux-Eclairs 
system was first adopted on a large scale. These 
figures are very instructive, especially when we re- 
member that in Britain there is at the present time 
only one example of the Feu-Eclair system. 

First, then, as regards the natural evolution of the 
new system out of the old, my paper deals with 
dioptric apparatus alone, wherein the starting point 
was the ordinary fixed light apparatus. This form 
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consisted essentially of a cylindrical refractor en- 
circling completely the illuminant, and either with or 
without the provision of top and bottom reflecting 
prisms. The function of such an apparatus was to 
parallelise into an horizontal beam extending all round 
the horizon, all the light emitted from the burner non- | 
horizontally. The apparatus, of course, had no effect | 
upon the light in horizontal planes, and this light 
simply passed through the glass medium and illumi- 
nated the horizon all round. 


Lightning Flash. Ordinary. 














a Candle- ; | Candle- 
Name. Date. | Power. Name. Power. 
Alpsec .. 1896 600,000 Antifer .. 220 (00 
Cherbourg 1896 6,500,000 Hague 41,000 
Sein 1896 6,500,000 Chassiron 85,000 
Groix 1896 38,000,000 a 
Teignouse 1892 38,000,000 3), 346,000 
Hourtin 1894 190,000 — 
Tibon .-| 1893 35,000 Mean .. -- 115,000 
Blane .| 1893 35,000 
8) 89,860,000 
Mean .. 11,230,000 


, 


(In the illustration, Fi 
plane of the apparatus. 
line AB.) 

Now it will be seen that all rays from F in Fig. 1 
pass through the apparatus without interference. In 
Fig. 2, however, it will be seen that all the light con- 
tained within the 60 deg. subtended by the apparatus 
in a vertical plane is parallelised. Thus if the angle 
subtended by the illuminant at the apparatus be 
5 deg., we have the condensing effect of this form of 


g. 1, is a section in the focal 
Fig. 2 is a section on the 


60 : eer 
apparatus represented by = = 12 times the initial 
power of the illuminant. This light is spread all 
round the horizon, and all the rays of light which 
could have passed above and below the horizon belt, 
and been lost, are thus utilised. 

The first improvement on this form of apparatus 
is the flashing light which has practically superseded 
it. Here we have not a cylindrical belt or refractor, 
but a change from the circular to the polygonal 
form. 

In the old forms of the flashing system the panels 
or sides were many in number and small in size, as 
in the apparatus shown in Figs. 3 and 4. In this 
style of apparatus, in order to flash round the whole 
horizon, the entire apparatus revolves about a vertical 
axis. A glance at Fig. 3 shows the junction of this 
form of apparatus. Here the light from the burner 
falling upon the panels becomes parallelised into an 
horizontal beam or pencil of light, the axis of the 
beam passing through the centre of the burner, and 
the centre of the bull’s-eye. It is seen, therefore, 
that in this apparatus we have a condensation or 
strengthening of light both in the vertical and hori- 
zontal planes. For if the divergence of the burner 
be again taken as 5 deg., and the horizontal angle 
subtended by each panel as 45 deg., we have a con- 


— ; 45 
densation in the horizontal plane represented by “— = 
vo 
9 times the initial power of the burner; while in 
the vertical plane, as in the fixed apparatus, we have 


ee ‘ 125 er a Te 
a similar condensation of "= 25 times the initial 


0 
power of the illuminant, supposing that 125 deg. is 
the vertical angle subtended by the panel. We thus 
have in all emerging from each panel a beam whose 
strength is 225 times the unaided strength of the 
illuminant. This method of calculation, though of 
general use, is at best an imperfect approximation. 

The next advance in optical apparatus which we 
shall consider is the group-flashing light, represented 
in Fig. 5. Here the panel or panels are taken up into 
two or more sections. each section giving its particular 
flash, while the flashes succeed each other at very 
short intervals. Each broken-up panel now represents 
a group of flashes, whereby a distinctively charac- 
teristic light can be obtained. 

We have now viewed very briefly the fixed light 
and its function, the flasaing light and its function, 
and lastly, the group-flashing light and its particular 
function. 

We now see that the polygonal, or many-sided, 
form of apparatus was a natural or easy step from the 
true keel refractor, and that it needed but small 
reasoning power to see that the fewer the number of 
sides employed the greater would be the power of the 
flash. This reasoning naturally led to the reduction of 
the number of panels, so that instead of the old lights 
with their 12, 14, 16, or even 24 sides, we come to the 
more modern form where only four, six, or eight sides 


ratus, produced flashes which were separated by long 
intervals of dark, and which in many ways were un- 
satisfactory as characteristics. Hence naturally arose 
the group-flashing system mentioned above, the bril- 
liant conception of Dr. Hopkinson, who divided up 
the large panels into sections, thus producing two, 
three, or more flashes in quick succession out of what 
had been previously one flash. This system, however, 
necessitated the reduction of the number of panels still 
further if the power of the flashes were to be great, 
and this was accordingly done. 

The advantages of this system were at once appa- 
rent. By it we have two, three, or more flashes fol- 
lowing one another with great rapidity, succeeded by a 
long period of dark, interrupted again by a group of 
very quick flashes. 

Thus to summarise, instead of an expensive heavy 
cumbrous apparatus of very great weight, and revolv- 
ing of necessity very slowly, and so necessitating that 
the light be dissipated in a series of small panels, we 
have in this latest or ‘‘ Feu-Eclair” system a highly 
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efficient apparatus, cheap, small, and of little weight, 
and hence, thanks to the mercury float, capable of 
rapid revolution; with the fundamental condition 
that the light from the burner is now concentrated in 
a very few powerful beams flashing quickly round the 
horizon. 

The natural and logical outcome of these various de- 
velopments is to be found in the new system of Feux- 
Eclairs. Here the number of panels is reduced to a 
minimum, and, as a consequence, the resultant beam 
isa maximum. Then the advantage of having flashes 
of short duration followed by others in quick suc- 
cession had already been proved in the group-flashing 
system, and this idea was accordingly made a leading 
feature in the Feux-Eclairs system. 

Let us now try as a simple example whether with a 
fourth-order apparatus it be possible to get a beam 
that will even approach the intensity of a first-order 
light. Let us then compare the intensity of beam of 








are employed ; the panels in these cases being corre- 
spondingly larger, and the emergent beams more 
powerful. 

The reduction of the number of sides, however, 


a 16-sided first-order apparatus of 920 millimetres 
focal distance revolving once every four minutes, with 
a fourth-order Feu-Eclair apparatus of one holophotal 
panel subtending 180 deg. in azimuth, strengthened by 





owing to the slow rotatory movement of the appa- 





a dioptric mirror, and revolving every quarter-minute. 


18? ORDER 


Each apparatus gives four flashes per minute. Let us 
suppose the first-order apparatus has a six-wick lamp 
of 800 candle-power and the fourth-order apparatus 
has a three-wick lamp of 180 candle-power. Assum- 
ing, as in the text-books, that the divergence is con. 
stant in all planes, and is calculated from the diameter 
of the burner in the focal plane, then in the former 
case the divergence is 7 deg. 10 min., while in the 
latter it is 8 deg. 40 min. In the following calcula- 
tion we neglect the losses due to reflection from the 
surfaces of the prisims, absorption through glass, 
colour dispersion, &c., which are investigated else. 
where. 

We now introduce a new and accurate method of 
calculating the intensities, the method being as fol- 
lows: Consider a sphere whose radius is equal to the 
focal distance and let it be concentric with the focus, 
Consider the figure traced on the sphere by a vector 
whose pole is the focus when the vector travels round 
the edge of the panel and round the line which divides 
the reflecting from the refracting prisms. This traces 












[VT ORDER 


on the focal sphere areas which are the bases of irre- 
gular cones whose solid conical angles must be equalised 
and condensed into the ex-focal divergent cone. The 
most practical method of arriving at a’ numerical 
result is by integrating these areas and expressing the 
result in square millimetres. The area subtended by 
the refracting part of the apparatus must be taken 
separately from that subtended by the reflecting holo- 
photal prisms, as from the latter must be made a de- 
duction for loss of light. After this correction the two 
areas are added together, and to the sum is added the 
corrected area returned by the mirror. The next step 
is to find the area in square millimetres on the surface 
of the focal sphere cut off by the divergent ex-focal 
cone, and on dividing the previous total area by this 
area, the result is a numerical factor by which the 
candle-power of the lamp is multiplied to get the in- 
tensity of the beam. 2 

In the vertical section let the refractory prisms sub- 
tend a focal angle of 57 deg., the top prisms 48 deg. 
and the bottom prisms 21 deg. In the first-order 
apparatus the area subtended by the panel on the 
focal sphere is after correction 505,603 square milli- 
metres. The area cut off by the ex-focal divergent cone 
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js 650 square millimetres. Hence the factor of bright- 
ness is 777.9 and the intensity of the beam is 622,320 
candle-power. Similarly, in the fourth-order apparatus 
the corrected area subtended by the panel is 241,659 
square millimetres. This is strengthened by a mirror 
subtending 180 deg. in azimuth and extending to 
45 deg. from the focal plane. This gives a factor of 
brightness 2360 and an intensity of beam of 539,496 
candle-power. So this beam given by a fourth-order 
apparatus is not much inferior to the beam given bya | 
first-order apparatus of the older type. 

Hence we see that if the Feu-Eclair principle be ap- | 
plied to higher orders than the fourth, we get lights | 
of far more powerful intensity than those given even | 
by the present first-order lights ; and that, too, both | 
with a much less consumption of oil and also at a great 
saving of price for the apparatus. | 

It should be a matter of regret to those interested | 
in the lighting of our coasts, that the improvements | 
introduced by the French are not immediately taken | 
advantage of by our lighthouse authorities here. It | 
would be instructive for us to think of the astute and | 
unhesitating manner in which the French Lighthouse | 
Administration grasped and made use of the lenticular | 
dioptric apparatus, the revolving system of lights, the | 





ascertain where the defects are. It is not the author’s 
intention to discuss the manner of carrying out progres- 
sive speed trials of a ship; suffice it to say that the speed 
in steam trials is by far the most important element, and 
all the other measurements become useless unless they 
can be accurately associated with the speed to which they 
refer. The indicated horse-power developed by the 
engines may be divided into the following five constituent 
parts. 

1. The power to overcome the friction of the unloaded 
engine. 
ze The power to overcome the friction due to working 
oad. 

3. The power to overcome the skin friction of screw 
blades. 

4, The power expended in the slip of the screw. 

5. The power necessary for the propulsion of the vessel. 
Re kg power required to overcome the skin friction of 
the ship. 

b. The power due to the formation of the waves. 

The author having carried out a series of progressive 
speed trials on a river steamer about 60 ft. long, will 
7 the results to illustrate the method of analysis. 

he engines were compound, of the ordinary marine 
pattern. For convenience the mean pressure of the com- 
pound engine was referred to the high-pressure cylinder. 
The effective mean pressure P is, therefore, the actual 


mean pressure P in the high-pressure cylinder, together 


Per Cent. of 


Indicated 
Horse- 
Power. 
Slip of screw... —— 
Skin of ship ... a = 27 
Wave of formation... = & 


The power to overcome the friction of engine includes 
duty of air and pump. 
| ‘The initial friction of the unloaded engine is best ob- 
| tained by plotting mean pressures and_ revolutions as 
| Shown in diagram on either side of the origin and sweep- 
ing a fair curve through the spots. It is difficult to run 
| a vessel at a low speed and at the same time obtain horse- 
power to accurately correspond with the speed. It is 
| therefore more convenient in case of very low speed to 
obtain mean pressure and revolutions only, and find cor- 
responding speed from curve of revolutions and speed. 
Diagram (1) shows the results plotted; Diagram (2) shows 
ratios of the powers. It will a noticed that the power 
spent in wave resistance increases with the speed. The 
| doubtful element in the analysis is the friction due to 
| working load. A more direct method would be to obtain 
friction by brake, a method almost impossible in case of a 
large engine. Any errors will come out a small per- 
centage of the total power, and even if errors do exist, 
the general shape of the efficiency curve is almost the 
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group-flashing system, and, lastly, the now well- 
established system of Feux-Kclairs. 

All these improvements, saving the last-named, 
have been also adopted by our own lighthouse autho- 
rities, and it is strange that the system of the Feux- 
Kclairs also, which has been so well tested, and has 
been proved to be the most advantageous ever yet 
introduced, should be still disregarded and looked upon 
With suspicion by our lighthouse boards. One cannot 
help noticing and regretting that during the past two 
years in nearly every country save our own, this new 
system has been adopted, and, in conclusion, we can 
only hope that the time is now at hand when the Feux- 
Kelairs will be made use of in our own country as well, 








ANALYSIS OF SPEED TRIALS OF SHIPS.* 
By Winuiam GErorGE Wa ker, M., Inst. M.E., 
A.M.I.C.E. 


ie : Ly about 50 percent. of the indicated horse-power 
dh 'e engines of a ship is absorbed in actually propelling 
- vessel, the other half being wasted in the friction of 
ae hinery and the resistance and slip of the pro- 
we tis important that the speed trials of a ship 
pod e carefully analysed, not only to obtain the 
8eneral economic performance of the ship, but also to 
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with the mean pressure in the low pressure multiplied by 
the ratio of their capacity. 

The net horse-power applied to the shaft is obtained 
by deducting from the total indicated horse-power the 
power necessary to overcome the friction of the engine. 
The steam pressure necessary to overcome the friction of 
the engine was equal to about 9 Ib. per square inch, and 
was practically constant at all speeds. 

The friction due to working load was taken at 74 per 
cent. of the net power, and the blade friction at 45 lb. 
per square foot of blade surface when moving at its helical 
path at a velocity of 10 ft. per second, and for other 
speeds in the ratio of the square of those speeds to the 
square of 10. If the first three quantities, namely, initial 
friction, friction due to load, skin friction of propeller, 
are subtracted from the total indicated horse-power, 
there remains a quantity, the sum of power spent in the 
action and reaction of the propeller. From this remainder 
was subtracted the slip, and the final remainder was 
the power required to propel. This divided by the net 
power is a measure of the efficiency of the screw. 

Taking the results at 7 miles an hour, which was about 
the usual speed of the vessel, the percentage of the power 
of the elements of total indicated horse-power is as follows : 


Per Cent. of 
Indicated 


orse- 

Power. 
Tnitial friction =" 35 
Friction of load = 6.6 


” screw 





a 1 2 3 + 
4165.8. Speed, Miles per Hour. 


6 6 7 8 


same for all screws ; from zero at zero speed it rises to a 
maximum at a certain speed, and afterwards falls off with 
further increase in ponte. 

In the experiments described in the paper, of course 
only a portion of the curve was actually obtained. The 
diagram, Fig. 3, shows the probable completed curve. 
The object, therefore, is to design a screw so that its 
maximum efficiency occurs at the working speed of the 
vessel. Whether a screw was a bad one or a good one, the 
efficiency curve plotted from a series of trials on the vessel 
for which it was intended would enable the screw to be 
so modified as to have its maximum efficiency at the de- 
signed working speed of the vessel. At most it would be 
requisite to make only two propellers. The first, as an 
experimental one, which might even happen to turn out 
the best, or, if not, a second modified in accordance with 
the results obtained from the trial of the first. 

It will be seen the scréw in the case of the steamer 
cited in the present paper is a bad one, inasmuch fas its 
maximum efficiency occurred at a speed very much below 
the working speed of the vessel. Its maximum efficiency 
was about 75 per cent. at about three miles per hour, and 
only 60 per cent. at seven miles per hour. From these re- 
sults it has been easy to design a propeller suitable for 
the working speed of the vessel, namely, seven miles per 
hour. 








New Or.EAns.—A large increase has taken place dur- 
ing the past 12 months in the foreign trade of this port. 
As compared with the previous fiscal year, both imports 
and exports increased very materially, the aggregate 
volume of foreign commerce reaching 116,849,000 dols., 
as compared with 92,266,580 dols. last season, a gain of 
nearly 20,600,000 dols., or rather more than 21 per cent. 


The gain in exports is due largely to grain and cotton, 
the grain shipments being especially conspicuous, as it 1s 
only of recent years that New Orleans has come to the 
| front as a grain-shipping port, 
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SOUTH AMERICAN RAILWAYS. 


THE most important system which has been de- 
veloped in South America, with the aid of British 
capital and British engineering skill, is the Buenos 
Ayres Great Southern Railroad. This concern has 
attained quite a European magnitude, the revenue 
collected for the year ending June 30, 1897, having 
been 1,400,677/., while the working expenses were 
534,078/., leaving a profit of 866,599/., increased to 
887,829/. by interest on reserve funds and sundry 
miscellaneous items. The gross revenue of the 
system in 1896-7 showed an increase of 104,556/. 
over the corresponding amount collected in 1895-6, 
while the increase in the net profit was 39,923/. 
The average length of line open for traffic during 
1896-7 was 1436 miles, as compared with 1430 miles 
in 1895-6. It will be seen that the average revenue 
acquired per mile in 1896-7 was barely 1000/., or 
something less than 20/. per week. The working 
expenses were, however, at the extremely moderate 
rate of 38.13 per cent., and this, coupled 
with the relatively low cost of construction, en- 
abled the company to give its ordinary stock- 
holders a dividend for 1896-7 at the excellent rate 
of 5% per cent. per annum, the reserve funds being, at 
the same time, carried to 375,000/., and 1817/. being 
carried to the credit of 1897-8. The whole expendi- 
ture of capital to the close of June, 1897, was 
16,474,8911., for which 1436 miles of line had been 
brought into operation. It follows that an average of 
11,472/. per mile had been expended in the construc- 
tion and equipment of the system to the close of June, 
1897. The substantial fact accordingly established is 
that economy in construction and economy in working 
will achieve profitable results, even under comparatively 
unfavourable conditions, or, to put the matter in 
other words, in comparatively thinly-populated coun- 
tries. Several works of importance have been carried 
out of late upon the company’s lines. The permanent 
way from Las Flores to Azul, and from Altamirano to 
Maipu, a distance of 178 miles, has been renewed. 
The main lines of the suburban section between 
Plaza Constitucion and Temperley have been re- 
railed with 85-lb. rails on hard-wood sleepers. An 
improvement of the gradient between Temperley and 
Capuelas, and the renewal of the permanent way with 
heavier materials on stone ballast have been approved 
by the Argentine Goverment, and the necessary works 
have been commenced. An extensive area of land on 
both sides of the line between Lanus and Barfield has 
been purchased as a site for new locomotive and car- 
riage workshops. Existing shops at Sola, which were 
erected when the line only extended 350 miles, have 
been found unequal to the company’s increased require- 
ments. Five extensions are now in hand, viz., Sala- 
dillo to Alvear, 30 miles ; De Mago to San Carlos, San 
Carlos to Guamini, and Guamina to Saavedra, 255 
miles ; Bahia Blanca to Neuquen, 350 miles ; Lobos to 
Navarro, 15 miles ; and Hinojo to Sierra Baya, 3 miles ; 
or, altogether, 653 miles. The boldness of the manage- 
ment in undertaking so many additional lines all at 
once will not escape attention, and will, perhaps, 
excite some surprise. The directors are, however, 
probably confident that the company is now in a suffi- 
ciently strong position to undertake these new works, 
provided they are carried out with the economy which 
has hitherto marked its constructive operations. 
Further, the works now in hand will probably be 
spread over several years, so as to reduce the strain of 
new capital. With regard to the extension from 
Bahia Blanca to Neuquen, the land traversed by the 
line is at present almost entirely ee but, 
on the other hand, it is considered to be well adapted 
for sheep, and when the line has been opened for 
trattic, it is expected that sheep farmers will find it 
profitable to settle in the district. British railwa 
managers would hesitate long before they undertoo 
lines in almost entirely unpopulated districts ; but the 
South American idea — that is the Anglo - South 
American idea—appears to be that the absence of 
oe is not a very great matter, as any new 
ine which is carried out will soon collect popu- 
lation round it. The past history of the Buenos 
Ayres Great Southern Railroad is certainly calcu- 
lated to induce the directors to take a hopeful view 
of the company’s prospects; the net profit having 
risen from 683,629/. in . 887-8 to 866,599/. in 1896-7, 
while the ratio of the working expenses to the traffic 
receipts was brought down from 42.83 per cent. in 
1887-8 to 38.13 per cent. in 1896-7. The dividends 
which the ordinary stockholders are now receiving 
are not so large as those which reached their pockets 
ten years since ; but they are still substantial, and the 
directors appear to consider that the wisest course is 
to extend the company’s system before the country 
fills up, as by this means land is acquired upon cheap 
terms, and almost upon no terms at all; while if a 
want of confidence is shown as regards the future, 
and the company lags behind in the construction of 
new lines, other companies will either proceed with 
such extensions as are desirable, or the extensions, 
when made, can only be undertaken upon more 


onerous terms. So much for the foremost Argentine 
system. It must not be inferred that all the other 
Argentine lines are equally prosperous or are equally 
well managed. Some of them, it should be remem- 
bered, have also suffered from locust visitations,—a 
trouble which has not at present pressed ver 
heavily upon the Buenos Ayres Great Southern 
Railroad. 

The Recife and Sao Francisco Railroad (Pernam- 
buco) system affords some idea of the difficulties with 
which Brazilian lines have tocontend. _ With the ex- 
ception, perhaps, of the San Paulo Railroad, there is 
scarcely a Brazilian undertaking which can be said to 
be in a completely satisfactory condition. Several of 
the Brazilian lines enjoy guarantees of interest from 
the Brazilian Government ; and the Republican autho- 
rities have paid up these guarantees better, perhaps, 
than might have been anticipated, although most of 
the guaranteed Brazilian companies have disputes 
pending with the Brazilian treasury upon matters of 
detail. Speaking generally, the change of régime which 
took place in Brazil 10 years since, has been attended 
with great disaster to the country, and Brazilian rail- 
ways have necessarily suffered in consequence. The 
milreis, which should stand at 27d., has been fiuctuat- 
ing of late between 7d. and 8d. ; and such a profound 
disturbance in the value of the national coin has, of 
course, given a great shock to Brazilian industry and 
enterprise of every description. The Recife and Sao 
Francisco Railway affords ample proof of this. In 
the half-year ending June, 1897, its traftic receipts 
declined to 104,559/., as compared with 146,252/. in 
the corresponding six months of 1896, the working 
expenses having been 99,213/. and 103,445/. respec- 
tively. {t will be seen that the rough profit on 
working in the first half of this year was 5346/., and 
nomore. The authorised capital of the company in 
stock and loans is 1,875,000/., and the Psi: ps. 
diture on capital account to the close of June, 1897, 
was 1,842,157/. Itis obvious that the profit which has 
been earned this year, and which has been at the rate 
of 10,6927. per annum, is quite insufficient to remune- 
rate such a considerable capital as that which we have 
just named; and the company would have been lite- 
rally nowhere but for the payment of the guarantee 
of interest given by the Brazilian Government, and 
which is being made at the rate of 80,283/. per 
annum. The large decrease in the receipts was ac- 
counted for by a falling off in the crop of sugar, and 
also by a general decline in goods and passenger traffic 
in consequence of the prevailing business depression. 





Attempts made to sell the Brazilian State lines have 
not at present proved successful. It is certainly 
grievous to find so fine a country as Brazil reduced to 
its present sad condition through the incompetence of 
the administration which replaced the intelligent and 
patriotic régime of the Emperor Dom Pedro Segundo. 
That able and well-disposed sovereign was treated with 
the blackest ingratitude by his subjects, and they have 
had to pay a pretty severe penalty for their folly. 








BELGIAN BrIQUETTES.—The exports of briquettes from 
Belgium in the first eight months of this year amounted 
to 393,564 tons, as compared with 303,785 tons in the 
corresponding period of 1896, and 305,669 tons in the 
corresponding period of 1895. In these totals the 
exports to France figured for 192,121 tons, 121,708 tons, 
and 114,532 tons respectively. 





Our Coat Exports.—The exports of coal from the 
United Kingdom continue to exhibit a steady increase. 
The shipments for September were 3,197,400 tons, as 
compa with 2,914,758 tons in September, 1896, and 
2,981,367 tons in September, 1895. Germany figured in 
these totals for 497,936 tons, 443,075 tons, and 441,317 
tons respectively ; France for 483,340 tons, 456,174 tons, 
and 426,633 tons respectively ; and Italy for 410,977 tons, 
325,467 tons, and 365,714 tons respectively. The aggre- 
gate exports in the first nine months of this year were 
27,705,539 tons, as compared with 25,924,774 tons in the 
corresponding period of 1896, and 24,834,516 tons in the 
corresponding period of 1895. To these totals should be 
added 7,770,654 tons, 7,344,150 tons, and 7,009,678 tons, 
representing coal shipped for the use of steamers en- 
in foreign trade. In one way or another, accord- 
ingly, 35,476,193 tons of coal left the United Kingdom to 
September 30 this year, as compared with 33,268,924 
tons in the corresponding three quarters of 1896, 
and 31,844,194 tons in the corresponding three quarters 
of 1895. The exports have, accordingly, been pro- 
ceeding this year at the rate of 47,301,590 tons per 
annum—an aggregate which conclusively establishes the 
importance now acquired by our export coal trade. France 
took 4,153,880 tons of our coal to September 30 this year, 
as compared with 3,838,271 tons and 3,700,507 tons in the 
corresponding periods of 1896 and 1895 respectively ; 
Italy, 3,832,007 tons, as compared with 3,238,895 tons and 
3,289,867 tons respectively ; and Germany, 3,604,611 tons, 
as compared with 3,378,810 tons, and 2,933,283 tons respec- 
tively. The exports have increased this year to Russia, 
Sweden, and Norway, Denmark, Holland, Portugal, 
Spain, Turkey, Brazil, Gibraltar, and Malta; but the 
shipments to British India have considerably declined, 
robably in consequence of the increased attention whic 
as been devoted of late to Indian coal-mining, and the 
disorganisation of Indian industry occasioned by the 











recent famine and the outbreak of bubonic plague. 


h | 36 pages of directory of mining secretaries. 


LAUNCHES AND TRIAL TRIPS. 

Tur Van der Lijn, which has been built by Messrs, 
Wigham Richardson and Co. to the order of the Konink- 
lijke Paketvaart Maatschappij, of Amsterdam, went for 
a trial trip off the mouth of the Tyne on the 22nd inst, 


Y | The steamer has been built for the mail and passenger 


service in the East Indies, and is carefully designed and 
fitted up for the comfort of both the first and second-class 
passengers in the tropics. She is 220 ft. in length by 31 ft, 
by 18 ft. deep, and is rigged as a two-masted schooner 
and classed in the Register of the Bureau Veritas. The 
engines and boilers have also been constructed by Messrs, 
Wigham Richardson and Co., the former being on the 
triple-expansion principle, and on the trial trip they 
worked most satisfactorily, driving the vessel at a speed 
of over 104 knots. 





Messrs. R. Napier and Sons, Limited, Govan, launched 
on the 25th inst. a steel screw steamer of about 1450 tons 
built for Messrs. Devés and S. Chaumet, Bordeaux, for 
their passenger and cargo service to the West Coast of 
Africa, and up the Senegal River to the French Soudan. 
The general dimensions are: Length, 255 ft.; breadth, 
36 ft. ; depth to awning deck, 22 ft. 3in.; with a top. 
gallant forecastle bridge. The machinery consists of a 
set of i patinny ooeey engines with two steel boilers, 
The vessel was named Macina. 





Buenos Ayres.—The population of Buenos Ayres has 
been returned at 726,917. The city is accordingly the 
most populous in South America. 





‘* THE GuIDE TO SoutH Arrica.”—To one having ex- 
rience of the cloud-painting style of the usual guide. 
k this work comes asa welcome change. It is almost 
a misnomer to call it a guide. It is true it gives all that 
the tourist, sportsman, invalid, or settler wishes to know, 
but it does more, for it isa valuable book of reference, 
The country is reviewed from the climatic, topographic, 
rainfall, physical, geological, and ethnographical, and 
other points of view, and coloured maps are given illus- 
trating each. The productions, imports, exports, cost of 
living, of labour, &c., are easily found with the assistance 
of a good index, and the story of each town is told with 
business precision. Twelve sectional maps are given, and 
the towns described in each case. Bulawayo, on which 
great interest is concentrated at present, may be taken as 
a typical case. The white population is 2000, there are 
five hotels, the cost of living in them being about 12s. 6d. 
per day. Agricultural land in the district is usually worth 
ds. per acre; ‘‘so-called villas” fetch 15s. per month, 
the record sale price being 6000/., others have fetched 
5100/7., 45007., 3000/., &c.; the average price in 1894 was 
1597. In April the town piers 4 of 578 houses ; half 
were brick, two of stone, ten of paper, and the rest of 
iron. There were three churches fad dine banks, and a 
racecourse two miles away, with athletic clubs. Water- 
works have been constructed two miles from the town. 
From 30 in. to 40 in. of rain fell between November and 
March ; but there is no reference to public houses. These 
and other particulars of each town make the book of 
reat interest. It is published on behalf of the Castle 
ine of steamers, which have done so much to improve 
the comfort of travel, by Messrs. Sampson Low, Mar- 
ston, and Co., Limited, St. Dunstan’s House, Fetter- 
lane, Fleet-street, E.C. It is edited by Messrs. A. Samler 
3rown and G. Gordon Brown. 





THE ‘Mining Manvat.”—It is only in accord with 
the spirit of the times that the editor of this manual, Mr. 
Walter R. Skinner, should, at the outset of his preface, 
have regard more to the speculative than the industrial 
standpoint. He traces the evolution of the Stock Ex- 
change from its first institution at the business house of 
one Capel in 1801, and proceeds to review the progress in 
mines since British capital was first involved in foreign 
mines—in a Brazil silver mine in 1830 and a Chili copper 
mine in 1836. The Companies Act became law in 1855, 
anda daily railway share list was issued from about 1847, 
and the Stock Exchange official list from 1867. Nearly 
700 millions nominal value of new securities in commercial 
and industrial undertakings, municipal stocks, and trust 
companies have been added to the list since it first ap- 
peared. In 1896 there were 4291 new joint-stock com- 

nies registered in the Government Office, against 3537 
in 1895. The number is the highest yet recorded in any 
one year. The nominal capital was 264,517,077/., com- 
paring against 216,259,910. for 1895. Of 4291 new com- 
panies registered in 1896, 857 were mining companies, 
with an aggregate nominal capital of 94,420,000/., com- 
paring against 961 companies in 1895, with a capital of 
107,387,240/. There was a failing off in South African 
flotations, from 338 companies, with a capital of 
46,087,490/., in 1895, to 113 companies, with a capital of 
18,520,0007. This decline was, to a certain extent, com- 
pensated by an increase of 109 companies connected with 
Australia, Rew Zealand, and British Columbia. It would 
be interesting to know how much of this capital has been, 
or is likely to be, remunerative. In the first volume, in 
1887, of the ‘‘ Mining Manual” 830 companies were dealt 
with. The notices of mines occupied 494 pages, and the 
directory of mining directors . The present 
edition consists of 1544 pages go more than the 1896 
volume), and contains notices of 3216 companies, 1012 of 
these being newly - registered concerns since the last 
issue. The mine notices now occupy 1332 pages, and the 
directory of mining directors 163 pages, with an additional 
i All of which 
facts culled from the prefatory article, show the value of 
the ‘Mining Manual ” for reference. It is published at 





26, Nicholas-lane, Lombard-street, E.C., and costs 15s, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
ts ca eas where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform ~~ of 8d. 

The date of advertisement of the one of a complete 

ification is, in each case, given after abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent Ofts of sition to the grant of a 
Patent on any of the gr mentioned in the Act. 


ELECTRICAL APPARATUS. 


25,345. Siemens Brothers and Co., Limited, Lon- 
don, and A. M. Taylor, Lee, Kent. Communicat: 
Electrical Energy to Vehicles and Apparatus for 
that Purpose. [2 Figs.) November 11, 1896.—Into the 
ground beside or between the railway or tramway rails are sunk 
a number of contact-boxes A at such distances apart that before 
the rear end of a conducting bar B carried by the vehicle leaves 
one of them its front end is over the next. In each of these 
boxes there is arranged a vertically-guided connecting rod carry- 
ing a boss C, which is usually held down by a catch D. The 
head of the rod H occupies a coned hole E in the cover of the box 
level with the ground. But when the catch D is released the boss 
C, with its rod and head, is caused by a spring F to rise, pre- 
senting its head H some height above the ground in contact with 
the conducting bar B carried by the vehicle, the boss C being at 
the same time raised to make contact with a conducting spring G 
connected to the main underground conductor. The catch D, 
which usually holds down the vertical rod, is in the form of a 
bellcrank pivoted in the box at d, its vertical arm bearing on the 
top of the boss C its horizontal arm, which is urged down by a 
spring k working in a slot of another vertical rod I having an iron 
or steel head K which presents itself slightly above the level of 
the ground pps a hole in the cover of the box. The vehicle 
carries a long conducting bar or skate B at a little distance above 
the ground, the part b of the bar at each end being jointed to the 
body of the bar, so that the part which, according to the direction 
in which the vehicle is running in the rear part, can be inclined 
downwards, its end nearly touching the ground. The vehicle 
also carries a pair of iron or steel wheels L, one at each end, which 

















are grooved in the middle of the periphery, and the two rims 
thus formed are rendered magnetic by a coil in the groove 
traversed by electrical currents. As one of the magnet wheels L 
of the vehicle passes over one of the boxes, it raises by attraction 
the head K of the catch-rod, and, the catch being thus withdrawn 
from the boss C, the conducting rod springs up, and the head H 
meets the conducting bar B which runs along the head of the rod; 
at the same time the boss C makes contact with the conductin, 

Spring G connected to the main underground conductor, electrica 
energy being thus transmitted from the underground conductor 
to the conducting bar of the vehicle. After the magnetic wheel 
L has left the head K of the catch-rod, this rod is left free to 
descend, and when the downwardly inclined part b of the con- 
ducting bar B, in passing over the head H of the conducting rod, 
has pressed it down, the catch D, urged by its spring, engages 
over the boss C and holds it down, until another vehicle ap- 


rods o1, ol; the circuit will thereupon be broken and the motor 
will stop and arrest the rotation of the Archimedean screw ; thus 
preventing the passage of any more carbide into the gas generator, 
and cc quently stopping the production of gas, so that there 
will no longer be any risk of having an excess of gas in the gas- 
holder. As the consumption continues, the bell of the gasholder 
will descend, and the counterweight C be consequently raised, 
and will in due course again start the motor for rotating the 
Archimedean screw, and a fresh supply of carbide will thus be 








the recoil isabsorbed by the carriage, the compressed air will re-act 
and push the piston and replace the gun in the firing position. The 
rings in front of the piston will act as a buffer in the return 
motion of the piston. (Accepted September 15, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


26.292. W. Baines and W. oe London. Engine 
Lubricators in Part Applicable to Oil-Feeding Ap- 
ee for Oil Engines. [3 Figs.) November 20, 1896.— 

he oil cup A has glass sides B, and a central screw pin C, which 
terminates in a conical face C!, and fits into a valve seat. Below 
the valve seat is formed an annulus orchamber D, into which 
or chamber are bored preferably two or more holes 






































allowed to pass into the generator. As the counterweight regu- 
lates the amount of gas contained in the gasholder, and also 
allows of the carbide passing into the generator, said supply of 
carbide will be stopped, according to the position the said counter- 
weight occupies within the limits of its vertical movement. Thus 
the gas is produced automatically as required, and its production 
stopped when it would be useless and might become dangerous. 
(Accepted September 15, 1897.) 


GUNS AND EXPLOSIVES. 


9216. Count A. Albini,Rome. Quick-Firing Field 
Gun Carriages. (5 Figs.] April 10, 1897.—Under the cheeks 
of the carriage is attached a pressure spike A B, rotating on the 
pivot B. On the front part of this spike is attacked a toothed 
arch C, D, moved by a pinion E, and this latter is moved by an 
endless screw n which is moved in its turn by a flywheel m, in 
order to produce a sufficient pressure to cause the spike to enter 
the ground. The tail of the gun-carriage is as shownat G, P, 0, 
where the two cheeks G, P support a small shaft S, carrying a 
roller T, which is provided with a circular projecting ridge V, all 
round. At the front end of this small shaft is fixed a small toothed 
pinion t, which being worked by another pinion I, at right angles 
connected with a spindle, a rotary motion can be imparted to the 
roller to overcome the resistance on the ground for training pur- 
poses. On the two cheeks of the carriage are placed two seats 2, y, 
for the gunner who loads and fires to sit in one, and the other who 
trains the gun to sit in the other. Both men will recoil with the 
gun. Each seat is fixed to the carriage by a rod or shaft U, Z, and 
with an adjusting bolt as at K, L, which can be removed to an- 
other hole when the tail of the carriage is united to the limber for 
marching so as to keep the seats in a vertical position. The car- 
riage can be anchored to the ground by means of the pressure 
spike A, B, at such a point that while it resists recoil it does not 
interfere in any way with the training of the gun, but will act as 

















proaches and passes, when the cond g Op is rep 

In order to insure that the conducting rod is driven down suffi- 
ciently to be securely locked by the catch, a heavy wheel, which 
may be the magnet wheel L at the rear end of the car, is arranged 
to roll over the head H of the conducting rod after the down- 
Wardly inclined end b has passed over the head of the conducting 
rod. The wheels are therefore arranged to be moved longitudi- 
nally along their axles, the front wheel occupying the position 
— in Fig. 2 by full lines; so that the head H is free to rise 
ne “ese its flanges, and the rear wheel occupying the position 
indicated in dotted lines L1, so that one of its flanges will pass over 
the head H. (Accepted September 15, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


25,236. E. Chesnay and L. Pillion, Dijon, and C. 
Beesetua, St. Etienne, France. Apparatus for Auto- 
~~ cally Producing and Storing Acetylene. [1 Fig.] 
November 10, 1896. [Date claimed under International Conven- 
ped May 9, 1896.]—The operation of the apparatus is as follows : 
pgp that the hopper M is charged with carbide, and that 
Hed gasholder K has become empty; then the bell of the gas: 

older K will have descended and the weight C caused to rise 
ro gp bring the piece pinto contact with the two rods ol, ol 
and close the circuit. e Archimedean screw V will thus be 
oe and the carbide following the course of the baffles in the 
Ae falls down in small quantities from the hopper on to the 
per sem Sa Screw, each convolution of which in revolving, 

ie oe it a R ywey | of carbide which advances 
sae = ly and is discharged into the gas generator D where the 
peer ene is evolved, said acetylene then passing into the gas- 
= ha If the production of the gas be greater than the con- 
Geet ion, the gas will accumulate in the older, which will in 
ee be filled and the counterweight C will descend an equal 
an ea that through which the bell of the gasholder rises 
gual © process of fitting the gasholder. When the bell of the 

er has risen sufficiently, the weight C will have descended 























a centre of rotation while the tail is moved to the right or to the 
left. By means of the roller T the gunner sitting on the seat above 
the tail can train the gun easily by means of the gear connected 
with the roller shaft, and the movement of training can be carried 
out even at the very last moment of firing without removing the 
resistance to recoil obtained by the ridge V, on the roller. In 
order to further increase the power of the carriage to resist recoil, 
an air-pressure cylinder W is fitted underneath the saddle W!; it 
is intended to absorb a certain amount of the recoil of the gun and 
at the same time to act as a spring to bring back the gun to its 
former position. This cylinder is made of uniform internal dia- 
meter and fitted inside as shown at Fig. 3 witha piston S!, and a 
piston-rod S? attached to the breech ring t!, on the gun. The in- 
ternal at the back of the piston 8}, is filled up with as many 
india-rubber rings S? as it can contain. These rings are made 
of strong india-rubber tubes completely air-tight. One or two of 
these rings are also placed in front of the piston. These 
rings can be placed inside the cylinder, either one bearing 
directly against the other or each of them separated = a metal 
disc capable of sliding on the piston-rod S%. When the gun is 
fired and the piston-rod S2, attached to the tail of the gun #), is 
drawn backwards, every ring at the back of the piston being com- 
pressed, the air contained in each of them will be also compressed 








and the movable contact-piece p moved away from the contact 


and, therefore, a resistance to recoil] will be produced. As soon as 
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E, connected by pipes E! to the oil-engine cylinder or cylinders. 
Above the valve seat is formed another annulus or chamber F, 
which chamber F leads into the oil vessel A by means of a side 
passage G, which passage is controlled by a pin valve H, directly 
within the oil cup. This pin valve H is arranged with a spring I 
upon its stem, and by means of a suitable inclined surface J, the 
rotation of the spindle or stem opens the valve H, and holds it 
open by holding the Log or peg Jl in an upper position. Further 
rotation of the spindle or stem on turning it backwards again 
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allows the valve to close. The central pinC is adjusted to re- 
gulate the flow of oil to the annulus or chamber D, from which 
the oil supply is taken to the number of cylinders to be lubri- 
cated. This adjustment is left constant, once it has been set to 
the requisite feed. The other pin valve H serves to entirely open 
or entirely close the oil connection passing from the oil chamber. 
The oil cup A may be constituted by a central hollow stem A}, 
through which the central valve pin C passes, such stem being 
integral with the base, while the cover K is passed over the 
hollow stem Al, and by means of a nut L is screwed down upon 
the peripheral edge of the glass cylinder B, where a circular bed- 
ding strip is interposed and an aperture is provided in the cover 
K through which the oil may be introduced. By this device one 
or more cylinders may be fed with lubricating oil in a regulated 
manper without the complication of moving parts. (Accepted 
September 15, 1897.) 


MILLING AND SEPARATING MACHINERY. 


13,537. W. P. Thompson, London. (G. Luther, Bruns- 
wick, Germany). Plansifters and other Sieving Me- 
chanism. [5 Figs.) June 1, 1897.—This invention has for its 
object an arrangement of plansifter and other like sieving appa- 
ratus, in which the sieve frame is rotated by a crank passing up 
through the centre between the two sieves or sets of sieves or 
through an opening in the centre, and the sieve frame is suspended 
from a central crosshead. A, A! are the two plansifter frames, B 
crank, C crankshaft bearing, D terminal step, E! pulley for 
driving purposes, E! and E counterweight pulleys or flywheels, 
F, F! two equal counterweights on these pulleys or flywheels 
counterweighting the sieves, sieve frames, and their contacts, and 
the crank and its bracket. These two counterweights are prefer- 
ably placed equidistant from the centre of gravity of the rotating 
mass. G is a girder carrying the step D, and H is a girder carry- 
ing the crankshaft bearingC. Crank B is long and shallow, and 
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is enclosed in the = bearing I. J, J are two pillars supporting 
the girder H. On this girder are suspended, by means of canes P 
or their equivalents, tough elastic rods of any suitable kind, the 
plansifter frames A, Al. These frames are also secu 
together by the bracket I and by distance-pieces at the ends 
also. If requisite, longer suspension can be obtained by attach- 
ing the upper ends of the canes to brackets rising high above the 

irder H but attached thereto, or by attaching the lower ends to 

rackets attached to the lower parts of the plansifter frames and 
projecting downward toward the floor. Further, by using the 
upper brackets before-mentioned, the lower ends of the canes can 
be attached to brackets on the plansifter at the horizontal plane 
passing through the centre of gravity of the mass. The oil from 
oil-cup K passes into the oil chamber L, thence through the to 
bearing to cup M and by duct N to cup 0 of the central bearing I, 
thence through similar cups and ducts to the step D, (Accepted 
September, 15, 1897.) 
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MINING, METALLURGY, AND METAL 


WORKING. 


12,279. G. R. Steward and the Smokeless Incan- 
descent Furnace Syndicate, Limited, London. Con- 
struction of Furnace Doors. [5 Figs.) May 18, 1897.— 
The furnace door A is formed with longitudinal vertical openings 
a, a* covered by a metal box B on the front of the door, having 
openings in its front and in all its sides to leave free ingress for 
the air, which will absorb heat from contact with the metal of the 
door before entering the furnace through the openings a, a*. 
These openings covered with hollow metal projections or air 
trunks b, b* which severally form a curved air passage, about 
equal in breadth to the length of the opening which it covers. 
These curved air passages are arranged in pairs, with the curves 
turned inwards, so that the vents of each pair of curved passages 
are opposed to each other, but in different planes. The form of 
these projections or trunks will consequently be such that the 
curved passages b*, b*, will have a radius greater than the curved 
passages b, b. The object of this arrangement is to deliver into 
the furnace currents of air from the passages b*, b* that will over- 
lap (so to speak) the currents of air issuing from the passages b, b. 
By thus admitting streams of air through the fire-door, which are 
heated as before, the desired commingling of the air with the 
vases of combustion is effected, the air thus admitted, by 









































whirling action, effectually sucking up, as into a vortex, the 
ascending gases, on their passage to the furnace bridge. The fire- 
door may have other openings for the admission of air below the 
curved guides, as shown at c,c. These openings are covered by 
deflectors cl, cl set at different angles to the door face, as shown 
at Fig. 3, the action of which is to cause the two streams of air 
admitted to impinge the one upon the other, and direct a whirling 
stream towards the dead plate, which deflects it towards the fire, 
without interfering with the whirling action set up in the main 
supply. In Figs. 4 and 5, the openings in the door, covered by 
the hollow metallic projections forming the curved ages, are 
horizontal, in place of vertical, openings, There is but one pair 
of hollow curved projections b, b* situated over the middle of the 
door, and pri nearly from side to side thereof. In this 
modification, the like provision is made for causing the streams of 
air which pass out from the curved passages to overlap the one 
the other as they enter the furnace, and thus produce the whirling 
action that is found necessary to effect the intimate mingling of 
the air with the gases evolved from the fuel. Openings c, ¢ pro- 
vided with deflectors cl are made in this door, as at Fig. 1, for the 
purpose of setting up a whirling action in the air admitted to the 
lower part of the fire-chamber. (Accepted September 15, 1897.) 


RAILWAYS AND TRAMWAYS. 


17,176. M. L, J. Hillestrom, Cardiff. Axle-Boxes. 
[4 Figs.] July 20, 1897.—E is the main body of the axle-box, and 
F is the opening at the top for placing the brass in position on 
the journal, and G is the rectangular drawer or oil chamber 
having an enlarged mouthpiece, on to which is fitted a lid or 
cover H. Iisaslide or cover in the top of the oil chamber or 
drawer, provided to get at the interior for renewing or adjusting 
the syphons when necessary. The drawer, or oil chamber, slides 
and fits into the top of the axle-box, and is secured in position by 
bolts J, J, which may easily be removed when the drawer is 
required to be taken out. K, K are the projecting tubes, through 
which the oil passes down by means of the worsted arrangement 











L, the oil passing down through the brass M and on to the journal 
N. O, O are leather-washers, to prevent the oil from escaping 
between the top of the bearing brass and the bottom of the oil 
chamber. P is a groove cut in the bottom of the brass, into 
which the oil runs to lubricate the whole length of the top of the 
journal. The brass M rests on the journal, the flanges Q, Q of the 
brass M being “oe. gg by corresponding projections R on the 
inside of the axle-box. S isan oil cup forming the bottom of the 
axle-box, for containing the oil run through from the oil chamber 
above. T,T are metal strips secured to the sides of the oil cup, 


| main coupling, whilst the other one, which is not drawn out, 


| cated by the action of the oil through the worsted, which the 
journal rubs against when in motion. V is another metal strip 
suspended from the ends of the strip T, on which is placed a pad 
which becomes saturated, and assists in thoroughly lubricating 
the bottom of the journal, and W is a plug, temporarily secured in 
the bottom of the oil cup, to facilitate the release of the oil con- 
tained therein when necessary. (Accepted Sey tember 15, 1897.) 


15,585. A. Schulze, Werdau, Saxony. and J. Wil- 
helm, Furth, Saxony. Coupling for Railway and like 
Vehicles. [8 Figs.) June 30, 1897.—On the buffer beams 1, there 
are arranged correspondingly at each end of the car the draw-hooks 
2 and the eves 3. The eyes 3 (which are connected by means of a uni- 
versal joint 5 to a stirrup 4 that is capable of moving in the direc- 
tion of the length of the car) are able to yield to all movements of 
the cars relatively to each other, and are also adapted to be turred 
up about the horizontal axle of the universal joint 5. The impact 
stirrup 6 is fixed to the horizontal axle of the universal joint 5. 
When the eye 3 is turned up, and on the two cars being pushed 
together, the nose 7 (capable of turning up) of the impact rod 8, 
strikes against the stirrup, whereby the eye 3 is thrown up over the 
draw-hook 2. The eye 3 is causad to fall in a proper manner over 
the draw-hook 2 by reason of the fact that when the eye is turned 
up, the stirrup 4 (as shown in Fig. 1) is pushed out to a certain 
extent from the buffer beams. When two cars are pushed to- 
gether and have their eyes turned up, both eyes will fall into the 
two draw-hooks. In this manner there is produced a double 
coupling, of which one serves, when the eye is drawn out, as a 





serves asa safety or auxiliary coupling. The drawing out or tight- 
ening up of the stirrup 4 with the eye 8, is effected by turning 
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the lever 9 over in the direction of the arrow (Fig. 2). Upon the 
shaft 10, which extends along the whole width of the car and is 
provided on both sides of the car with levers 9, there is fixed in 
an eccentric manner a cam or tappet 11, which engages in a guide- 
piece 12, and moves this latter in the direction of the length of 
the car, when it is itself rotated. To this guide-piece 12 there is 
fixed a draw-rod 13 of the stirrup 4. The device for uncoupling 
is as follows : The double lever 15 pivoting about the pin 14, is 
providing with a nose 16 which strikes upon the impact fillet 17 
of the impact stirrup 6, when the lower part of the double lever 15 
is drawn back or withdrawn. In consequence of this impact of the 
nose 16 upon the impact fillet 17, the eye 3 (rotating about its hori- 
zontal axis) is raised and is thus uncoupled. But in order to 
enable this apo wed to be readily effected, it is first neces- 
sary that the coupling should be slackened by pushing the draw- 
bar 13 with stirrup 4 and eye 3 out of the buffer beam by 
turning the lever 9 over. By reason of the eccentric arrange- 
ment of the cam 11, it is possible to first slacken the coupling 
before the draw lever 19 pivoted to the part 18 is moved back- 
wards, and by engagement of its notch 20 with the draw-pin 21 
moves the double lever 15 in such a manner that the nose 16, by 
striking againt the impact fillet 17, raises the eye 3. The un- 
coupling is thus effected, and the coupling is ready for being 
again automatically engaged. Caosaghed September 15, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


29,638. F.W. Webb and A. M. Thompson, Crewe, 
Chester. Steam Generators. [3 Figs.) December 24, 
1896.—In Fig. 1 @ is a tube, preferably steel, of a diameter and 
length to suit the size and power of the generator to be con- 
structed. In the interior of this tube is placed a rod or tube b of 
a diameter so muct: less than the inner diameter of the tube a 
that an annular space c is left between the inner circumference of 
the outer tube @ and the outer circumference of the inner rod or 
tube b. At each end of the rod or tube b a short length d is of a 
diameter the same as the inner diameter of the tube so as to 
insure the rod lying in a central position within the tube, and on 
each end a projection e is formed to facilitate the removal of the 
rod or tube from the tube. The enlarged end d may be so formed 
as to act as a scraper when the rod or tube is withdrawn for the 
removal of incrustation or cleaning purposes. A number of these 
improved tubes are provided, and their ends are coupled together 
by means of a coupling J, this coupling joining the ends of two tubes 
and being secured to the tubes by screwed cover nuts g. In 
Fig. 2 h is a tube of any convenient length and diameter, into one 
end is screwed or otherwise secured the nozzle casting j, the water 
entering the nozzles at k divides itself into two streams at the 
point / and is broken up into spray as the two opposing jets meet 
at the point 2, the tube h being heated by any suitable means ; so 
soon as the spray is formed at m it is flashed into steam. The 
other end of the tube is closed by a plug n, having a e 
through it for carrying off the steam formed within the tube. In 
Fig. 3 q isa pump which draws water through the valve g! and 





and bent round under and close to the bottom of the journal. 
is the worsted, which is supported on same, the ends of which 
hang down into the oil cup, the bottom of the journal being lubri- ! 





pipe gq? from the water-supply tank r and forces it through the 


either wholly to the water-supply tank 7, wholly to the pre 

reservoir 8, or partially to both; s1 is a valve to austen crate 
from flowing back from the pressure reservoir s to the pump; 
s? is a pipe leading from the pressure reservoir ¢ to the gene- 
rator ¢t; sis a valve to prevent steam formed in the generator 
from passing back to the pressure reservoir through the pipe s2 
the water passed into the generator is flashed into steam which 














passes out through the pipe ¢! to the three-way valve f2, and from 
this point the steam passes according to the position of the 
valve t2 wholly to the pipe ¢ which is in connection with any 
desired form of steam engine or motor, wholly to the pressure 
reservoir 8 through the pipe ¢4 or partially to both; a valve #5 
prevents a return flow from the pressure reservoir to the pipe ¢4 
(Accepted September 15, 1897.) : 


16,972. J. B. Furneaux and A. Harne, Gateshead, 
Durham. Method and ement of Apparatus 
for Feeding High-Pressure Boilers. [1 Fig.) July 17, 
1897.—The apparatus comprises two pump cylinders 1 and 2 of the 
same capacity, the cylinder 1 drawing water from the hot well 3 
through a pipe 4, and discharging through the pipe 5 into the 
suction of the pump cylinder 2, 1a, 1b are the suction valves for 
admitting water to the respective ends of the pump cylinder 1 
and le, 1d are the delivery valves for the water discharged from 
the respective ends of the said cylinder into the pipe 5. 2a, 2b, 2c, 
2d are the sooner Sg valves for the pump cylinder 2. 6 and7 
are the steam cylinders, the pistons of which operate the pistons 
in the pump cylinders 1 and 2 respectively. The steam cylinder 6 
is supplied with steam at reduced pressure through a pipe 8, stop 
valve 9 and a pipe 10, which is connected to the steam chest 6a of 
the cylinder, whence the steam is caused to pass to and from the 
respective ends of the said cylinder by any suitable arrangement 
of motive fluid-distributing apparatus. This supply of steam is 
automatically controlled by a throttle-valve 11 that is connected 
to automatic float apparatus governed by the level of the water in 
the tank 3, so that the speed of the pump 1 shall vary with the 
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level of the water in the said tank. The steam cylinder 7 receives 
its supply of steam, at reduced pressure, through a branch pipe 13, 
stop valve 14, pipe 15, and steam chest 7a without the interven- 
tion of a regulating throttle-valve. 16 is the water inlet to the 
tank 3. 17 is the water outlet from the pump 2 to which the main 
feed pipe is connected. As soon as the feed water rises sufficiently 
in the tank 3 to open the throttle-valve 11 through the action of 
the float controlling gear, the first pump comprising the pump 
proper 1 and motor 6 starts pumping water from the tank 3 and 
discharging it through the pipe 5 into the suction side of the cy- 
linder 2 of the second pump. When the first pump has filled the 
entire water-end of the pump cylinder 2 and the main feed-pipe uP 
to the main check-valve (not shown) on the boiler, and raised the 
pressure in such cylinder and feed-pipe sufficiently to suit the 
ratio between the areas of the steam and pump cylinders of the 
second pump when using steam at a reduced pressure of say half 
the boiler pressure, the second pump will start to work at the 
same speed as the first pump rd feed the boiler direct against a 
pressure therein of, say, 300 Ib. per square inch, the rate of feeding 
varying with the height of the water in the tank 3. (Accepted 
September 15, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford: 





valve g° through the pipe g* to the three-way valve q5, and from 
this point the water flows according to the position of the valve q5 
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ROAD MOTORS IN FRANCE. 


THE question of power carriages on common 
roads is still to the front in France, where it is be- 
ginning to include a somewhat wider application 
than that of private vehicles with two or four seats, 
and to be extended to the consideration of omni- 
buses and trains of vehicles, to power tramways 
in fact, without rails. The practical realisation of 
such a scheme would seem somewhat retrogressive, 
a return to the diligence system of 50 years ago, 
instead of an advance in the development of the 
small light lines worked by steam or electricity, to 
serve the limited traftic requirements of country 
districts. But the results obtained with such lines 
in France are for the most part discouraging ; the cost 
of constructionand theexpenses of working are gene- 
rally out of proportion to the earnings, and heavy 
deficits have to be made good by the State, and by de- 
partmental taxation. Therefore, it is urged, power- 
worked diligence lines might be made to pay, when 
the cheapest railway must be a source of loss. It 
was in view of this development that the energetic 
“Automobile Club” of France initiated a new 
class of competition, for heavy-weight vehicles. 
We have shown in these pages how the directors of 
this Club have laboured in the cause of power car- 
riages of the lighter and higher speed types, for 
some years past. It is to them that is due the 





smoke, the smell of oil, the efticiency of condensa- 
tion, ease of starting, &c. 

The competition was for vehicles designed espe- 
cially for the transport of passengers and personal 
baggage, the minimum number being ten passengers 
and 700 lb. of baggage ; carriages adapted for freight 
only ; and others built to carry passengers and 
freight. For the mixed type at least 1 ton of 
freight had to be carried. These conditions, it will 
be seen, are intended to conform as closely as 
possible with those of the lightest country line. In 
order to form some idea of the manner in which the 
competing vehicles could adapt themselves to vary- 
ing gradients, three different routes were selected, 
which each competitor had to traverse in turn. The 
gradients on some were severe, being as much as 
14 per cent. ; one itinerary was 41 kilometres long, 
of which 11 kilometres was over paved roads; a 
second of 46 kilometres had 5.6 kilometres paved ; 
and a third 66 kilometres had 11 kilometres of 
paving. This class of road surfaced with the heavy 
rounded blocks, so common in the suburbs of Paris 
and other Continental towns, is very destructive to 
ordinary carriages, and should be peculiarly trying 
to self-propelled vehicles. As each of the com- 
petitors traversed all the routes twice, the total run 
was 306 kilometres. 

We cannot at present give the details of these 
trials as regards the consumption and efficiency of 





kilometres per hour. The efficiency was not very 
satisfactory, on account of a pinion of the speed- 
charging gear having seized on its axle several times 
when running. The Weidlenecht machine was 
a somewhat formidable affair; it was frankly a 
steam road locomotive of 34 horse-power, with a 
30-seat car attached. The machine was driven by 
a train transmission passing over a drum on the 
forward axle; the weight was 6 tons in running 
order. The performance was not excellent, bein 

marred by numerous mishaps ; the highest spee 

was less than 7 kilometres. 

Passing to what may be called the passenger 
trains, either with, or without, trailing cars, there 
was first the De Dion and Bouton traction engine, 
which has been already referred to. This engine 
hauled a pleasure van with 22 passengers and 
about 300 lb. of baggage; apart from a short 
delay caused by the breaking of a connecting- 
rod head, everything went well. The speeds 
recorded were from 6 to 9.3 kilometres per hour. 
M. Maurice le Blant, whose motor we have also 
described (see ENGINEERING, vol. lxi., page 6), 
was also well represented. He entered for com- 
petition an old type of engine which had gained 
a prize in the 1894 competition. Unfortunately 
this engine, after half a day’s work, was disabled 
by fire. A new motor car by the ‘* Maison 
Parisienne,” in the form of a brake, carried 12 pas- 
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credit for what has been already done, and equally 
if the new development proves successful, it will be 
thanks to their efforts. The heavy-weight carriages, 
to which attention has been called lately by an in- 
teresting competition, are intended to carry paying 
loads, and not to make high speed. It was evident 
that to be useful, new conditions must be prepared, 
for those adapted well enough for racing could not 
apply. Results obtained by passing over a given 
course were not wanted, but those to be derived from 
4 series of runs, long enough and extended enough 
to prove the many points necessary for an efficient 
road service—carrying capacity, durability, economy 
in working, facility of manipulation. So much in- 
terest did this new departure attract in official 
circles that the Minister of War appointed a Com- 
mission to attend the trials, and to report if it 
seemed likely that such vehicles could be made use of 
by the army, for military transports, for the carriage 
of stores, the removal of the wounded, &. The 
competitive programme was very carefully prepared, 
its sole object being practical. Some of the more 
important conditions were as follow : Each vehicle 
was to be accompanied by special inspectors, whose 
duty was to measure consumption of fuel and stores, 
to record exactly the speeds made on the level and 
= inclines, to notice the steadiness and stability of 
t le carriage when descending steep grades at high 
r ged to measure carefully the distance required 
or stopping from different speeds when the brake 

a on, and to ascertain the nature of repairs and 
wre ety-o. if any, the stops for taking fuel, &c., 

a facility of control. The inspectors had, 
= “8 to supervise a host of details which need 
t be referred to here, such as the amount of 





Tue Scorre Motor Car. 


the vehicles, because the Automobile Club has not 
yet completed its report ; but we can briefly notice 
the different types, and the general results that 
were obtained. There were three classes of vehicles 
—omnibuses, trams, and motors hauling freight. 
Among the first-named type was the Scotte machine. 
We shall take an early opportunity of describing and 
illustrating this in detail, and meanwhile we will 
dismiss it in a few words. The Scotte ‘‘ omnibus,” 
carrying 12 passengers and their baggage, weighed 
4 tons in running order; it gave excellent results 
during the six days of trial. With the 16 horse- 
power steam motor car in front, it ran on level 
gradients 15 kilometres per hour, and its mean 
speed on the three routes (each traversed twice) 
varied between 7.3 and 9.9 kilometres. Next came 
the De Dion and Bouton car, carrying 16 passengers 
and 480 kilogrammes of baggage; this vehicle 
weighed 5 tons in running order. We have already 
described the De Dion and Bouton system (see 
ENGINEERING, Vol. lxii, pages 201 and 233); the motor 
was placed in front. The mean speeds attainedon the 
three routes were, 12 and 10, 9 and 13.5, and 13 and 
9.2 kilometres. The general efficiency of this system 
has been proved on many occasions, and during the 
recent trials its reputation was fully maintained. 
Among the other competitors were Panhard and 
Levassor with an oil motor and car carrying 10 pas- 
sengers and a conductor, besides 300 kilogrammes 
of baggage. The motive power was furnished by 
two Diamlar-Phcenix petroleum motors of 6 horse- 
power, coupled and placed under the forward 
seat ; the weight in running order was 3.5 tons. 
The mean speeds (always calculated to include 








sengers and was driven by a 9 horse horizontal 
spirit motor, on the Benz system, with belt trans- 
mission. This machine, which weighed 2} tons 
in working order, would only run with half its 
load. Thus lightened, it made some fair speeds 
ranging from 8.6 to 13.5 kilometres, but it had 
many mishaps and finally became disabled by the 


failure of its carburetter. The Scotte motor car 
contained four places, and it hauled a vehicle of 


18 seats, and a baggage car holding nearly a ton. 


The engine was 16 horse-power, and the mean 


speeds attained were 7 and 7.5, 9 and 9.8, and 7 
and 8 kilometres on the three routes respectively. 
Besides the foregoing, there were some motor cars 
intended only for the carriage of merchandise. 
Among these was the Scotte train, composed of an 
engine weighing 24 tons and a wagon of 9 tons 
loaded ; this made a speed of from 5.2 to 6 kilo- 
metres. There was also the Dietrich wagon motor 
driven by a 7 horse-power petroleum engine ; it 
carried 1.2 tons useful load, and recorded a speed 
of from 6.6 to 9.7 kilometres; the performance 
appears to have been satisfactory, in spite of some 
slight breakdown that occurred. M. le Blant did 
not make any entry in this competition. 

It seems to be a fair deduction from these 
trials that steam power alone is adapted for 
hauling heavy loads upon common roads. <A 
greater reserve of energy is secured by it than 
can be obtained by petroleum motors, for the 
frequent emergencies in road transport, when 
starting or in mounting steep inclines. For such 


a service as that of the provincial omnibus, or 
diligence, regularity is of more importance than 


stops) were 10.3 and 8.2, 7 and 8.1, and 9 and 7.5| speed, and freedom from accident is of greater 
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FIRE PROTECTION IN EUROPE; WAREHOUSE AT HAMBURG. 


SECTION A.&B. 
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consequence still. So far as these conditions are | , eponae coma | hence be considered to embody the latest require- 
concerned, steam motors are the only ones on which | xv Y i yy er ments as to the protection of buildings from fire. 

a full reliance can be placed. When the detailed 8 5 GZ zs & VAA> i As it chances, the most recent code of import- 

reports on these very interesting competitions are | ° ® Y — ance is the new Building Act at Berlin, which was 

to hand it will be of interest to return to the | § ie p - dated on August 15 last, and first published in i 

subject, and to compare the exact cost of running | official gazette for architects and civil engineers, >i 

referred to speeds and to loads carried. Of still | ‘‘ Centralblatt der Bauverwaltung,” on August <1. 

greater interest are the results obtained from the | g SHAFT, > Though there is much red tape at Berlin, and 

regular daily working of the omnibuses and trains | 5: a Sl Rn “ mo also a certain tendency for panic legislation and 

on the Scotte system which are now in use, It is 5 8 | extremist measures, I should not be doing justice 

only from experience of this kind that really useful * g | to the authorities of the German capital if I did not 

deductions can be made. sea Se ee ee nnn nae emphasise the very conscientious manner 1n which 

—" ee: | Bae a : all regulations are framed after due research as to 

: fires ; Can what is being done in other countries, and afte! 

FIRE PROTECTION IN EUROPE. 3 consultation with local experts. It is a ex +"? 

Jo. V | Y | of the present particularly able staff of officials 11 a 

m — es : | err 9 , i" Ho local Building Act has to be based on the require- 

By Epwriy O. Sacus, Architect. { ments of a law framed as far back as 1850, when 

Fire PrRevENTION.—LEGISLATION (BERLIN). 5 & the revolutionary period of 1848 had given the 

In the preceding article I indicated that I should af © 2 Prussian Government every reason to immediately 

have to refer to individual regulations governing CT ee: eS strengthen its hands wherever possible for the 

buildings, and, perhaps, quite independent of | W202 2) subsequent control of all details in the country § 


locality, it would be well to first refer to that code | i _— administration. It is likewise not the fault of the 


which is of the most recent date, and which inay | IRE EEEAESE: 2 _ present officials that the framing of a Building Act 
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is solely entrusted to the police, who, according to tatives of the ratepayers had, in fact, to be very; It is, indeed, a bad sign to find that the new 
that code of 1850, are practically held responsible | thankful that they were allowed to see what [| Building Act of Berlin takes the place of one of 


for everything pertaining to the well-being and 
safety of the communities over which they rule. 

It is, of course, difficult to understand in this 
country that a Building Act of vital importance to a 
capital city should practically be proposed, drafted, 
framed, and issued without any expression of public 
opinion as represented either in the City Council or 


Fic. 34. 


Fic. 


in the Prussian Diet. The Building Act, in fact, 
: not an Actin the meaning we give to codes of this 
“esctiption, for it is merely a bye-law framed and 
gna force by the police, whose authority in 
em matters is so sweepingly defined by the old 
oly f 1850 which I referred to. The new “ Bau- 
gee rdnung ” is exactly what the literal transla- 
sie > title indicates, i.e., either a building 
aa yh rel *. or a police order for buildings, and it 
tration the, vy the courtesy of the police adminis- 
cn a the Municipality of Berlin was invited 
in ge ‘n opinion as to what was being done 
Muni matter of regulating its buildings. The 
y uucipality had not the slightest right to interfere, 











nor ¢ Pipa pia . 
could it enforce its suggestions ; the represen- 


/might term an ‘‘advance copy” of the code, and 
| that they were permitted to criticise it before pub- 
| lication. 

Now what I have explained here may, at first 
sight, seem rather aside from the subject of these 
articles, but, as a matter of fact, it is the tone or 
feeling with which building regulations are framed 














such recent date as 1887, or, in other words, that 
ithe last Building Act at Berlin only had a life of 
/10 years. How it came that the life of that last 
Act was so short is, of course, easily intelligible. 


| With the best of intentions the police, left to 
itself and uncontrolled by public opinion, must take 


a one-sided view, and is liable to quite forget the 
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and executed that plays such an important part in 
the general safety of a city from fire. It is such 
a very different matter if the authorised represen- 
tatives of a community confer and decide to what 
extent they will run the risk of fire, or if a police 
administration vested with almost unlimited power 
peremptorily orders the citizens to take certain 
steps for their own protection. I should perhaps 
at once say that, however conscientiously the re- 
gulations are framed, and however much research 
there may have been as to what is done in other 
countries, this despotic spirit must markedly 
hamper the success of any code of this description 
where there are so many conflicting interests to 


| consider, 





Fic. 35. 
interests of the public and the property owner. 
Almost immediately after the issue of a one-sided 
and despotic code, a nagging opposition commences, 
and the relationship between the building public 
and the building officials becomes untenable. Even 
in a city like Berlin, the constant pressure of public 
opinion eventually must have some effect on the 
police administration ; for, after all, the chief of the 
police stands under the Home Office, and some little 
Parliamentary influence can at times be brought to 
bear on the Minister of the Interior. 

Though I am the last to disclaim that the fire- 
man’s point of view, and from the aspect of the 
police official entrusted with the safety of a certain 
community, the methods adopted at Berlin appear 
satisfactory, I am much afraid that the general 
public, the building owner (both the investor and 
the speculator), the architect, and the contractor, 
must have a continual grievance that their rights 
and interests are not respected, and that the whole 
question of building regulation at Berlin is a very 
one-sided matter. I am quite ready to say that the 
intentions of the Building Regulations of 1887, 
which have been cancelled, and of the new regula- 
tions, which have just come in force, are very 
laudable, and from the police and from the fire 
brigade point of view they may be very perfect. 
There is no doubt that the regulations which were 
enforced during the last ten years have been of a 
very great benefit towards the reduction of fire 
losses and loss of life by fire at Berlin. But on 
the other hand, I should be very loth to say that 
the enormous expenditure both of time, trouble, 
and money which has to be incurred by the public 
in the interests of fire protection, according to these 
regulations, has been judicious from an economical 
point of view. 

When we remember (I am now speaking without 
the text before me) that every large tenement 
building, every warehouse, or every place of busi- 
ness standing on a site of say 100 ft. deep, and hay- 
ing a courtyard, was also compelled to have an ap- 
proach to that courtyard through which a horsed fire 
engine could be taken in case of need, I think the 
requirements of the police are all too extreme. To 
begin with, such an approach to a courtyard, through 





which one could drive, must cut into the front of 
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the building ; and a frontage of at least 8 ft. is lost, 
and such frontage often both in the basement and 
the ground floor, or in the ground floor and 
entresol. The plan of the block must generally be 
entirely upset, and the loss to the occupier or 
owner is frequently quite enormous. And then 
we must remember the reason ofticially given why 
this passage is required. A fire engine must be 
able to drive through. As a matter of fact, no fire 
engine ever would drive through for an average 
fire, and very rarely indeed for a large conflagra- 
tion. It is true that firemen often run their hose 
through these passages, but the piping might just 
as well have been taken through the hall or even 
rooms, doors, and windows. I had the pleasure of 
personally attending and working at about 2000 fires 
at Berlin, and in my record of fires in which I was 
actively engaged, I only have seven cases where 
fire engines were taken to a courtyard at the back, 
and in five of these cases it was on account of there 
being several courtyards in succession, and the fire 
having originated in a building very distant from 
the thoroughfare. In the latter instances the 
arrangement of passages was without doubt advan- 
tageous, but the passages in such unusual cases 
take quite a different aspect from the ordinary 
courtyard passage; for they become private 
thoroughfares leading to various buildings con- 
tained on a particularly deep piece of property. 

Turning to the wording of the new Berlin Build- 
ing Act, after these general remarks, the first point 
as far as fire protection is concerned which strikes 
the reader is the demand for this passage which I 
have just referred to. But I am glad to see that it 
is now only required for premises having a depth 
greater than 35 metres. As a matter of fact, if a 
passage is desired, any small passage 4 ft. broad and 
7 ft. high would suffice for the purposes of the fire 
brigade to take their hose through, and where there 
isa hall, vestibule, or large entrance-staircase, in 
reality no passage is required ; for by having a door 
to the yard at the back, hose could be easily run 
through the front door and into the court, with at 
the most, the risk of a little water damage to the 
hall carpets and decorations. The new regulations 
require the passage to have a width of 2.30 metres 
anda height of 2.80 metres. This means, as I have 
pointed out, a very considerable loss in the value 
of property, more particularly when facing important 
thoroughfares. 

The next features of the Berlin regulations are 
the requirements as to the superficial area of any 
one plot that may be covered by a structure or by 
several buildings. Now these requirements are, no 
doubt, mainly intended as sanitary measures, but 
yet they are of considerable influence on the safety 
of buildings from fire. There is not the slightest 
doubt that it is of considerable value after a fire 
has broken out, that there should not be the innu- 
merable small areas, so common in London ; for 
these practically act as shafts or flues, and are a 
source of great danger in spreading the fire. Court- 
yards of fair dimensions are an advantage to the 
firemen, and the prohibition of the small ones 
removes an extra source of danger when a fire has 
actually started. 

Similarly, the height of a building, as defined in 
the Berlin code, is not primarily regulated for the 
purposes of fire protection; in fact, the dimensions 
are limited mainly ou account of the sanitary aspect 
of the city. But here again, the height of the build- 
ing is of considerable influence for safety from 
fire, not only as regards the difficulties of saving 
life from structures of excessive height, but also in 
respect to the difticulties in extinguishing an out- 
break. In a model city the system of street hy- 
drants should have a sufticient head of water to 
throw a jet over any building; or, again, if such a 
model state of affairs cannot be obtained, the steam 
fire engines ought to easily be able to throw a jet 
of sufficient strength from any branch working at 
street level. The local facilities for extinguishing 
fire should to some extent be considered when the 
heights of buildings are defined. 

urning to the clauses which cover the construc- 
tion of new buildings, we find that a considerable 
number of minor requirements are detailed, many 
of which materially affect the safety of a building 
from fire. No doubt most of the requirements as 
regards the construction are made mainly with the 
view of the substantiality of the building, but such 
substantiality is, of course, of vital importance to 
the firemen. 

Speaking of details, and remembering the con- 





troversy before the Committee of the House of | good hold. 


Commons, recently entrusted with the examina- 
tion of our Building Act, .it is well to note that at 
Berlin all party walls have to be taken up over 
roof level to the extent of 20 centimetres. It will 
be remembered that expert evidence from the 
North of England and from the Architectural Asso- 
ciation tried to show that the extension of the party 
wall above the roof was unnecessary, but, as a 
matter of fact, was compulsory almost throughout 
the Continent of Europe. 

Again, speaking of construction, it will be found 
that main divisional walls are required in all build- 
ings that extend in any direction more than 40 
metres, and that these main divisional walls have 
to be provided with fire and smoke-resisting doors. 
This division of any large ‘‘risk” and of smaller 
‘‘risks” is of vital importance as far as fire losses 
are concerned, and as regards matter of detail, it 
is of considerable interest to see that the doors 
required are not only to be fire-resisting, but 
smoke-proof. 

Speaking of the separation on buildings into 
minor ‘‘ risks,” of course I have primarily in mind 
the warehouses and similar business premises, and I 
cannot but emphasise that, as far as it is possible 
for the practical working of a business, it should 
always be the ambition of the architect to cut up 
such establishments into as great a number of 
sections as possible. Of course it is apparent that 
for certain trades the division into minor ‘risks ” 
means considerable inconvenience, or more parti- 
cularly the division by vertical partitions, as dis- 
tinct from the horizontal partition which is used as 
the floor. 

Thus, to give an instance referring to a fire that 
occurred at Hamburg on July 11, 1894, it would 
have been of considerable value if the structure had 
been permanently divided by a divisional wall, in- 
stead of, as shown in Fig. 32, page 552, by a 
light temporary division which comprised solely 
4-in. brickwork and some light partition work. 

Transgressing for a moment, I take the occasion 
to speak of this and another Hamburg fire, though 
not so much as regards the divisional walls as in 
respect to the construction of the building gene- 
rally, and the progress of the fire.- In giving these 
particulars, I am again availing myself of the very 
excellent information so frequently issued by Chief 
Officer Westphalen of the local brigade. 

This fire of July 11, 1894, occurred at Nos. 4and 
5, Kehrwieder, and Fig. 32 explains the arrange- 
ment of the block, whilst Fig. 33 indicates its 
construction. The value of the structure is about 
16,000/., and the value of the goods in warehouse 
at the time of the outbreak was estimated at 
200,000/. The damage done to these goods was to 
the extent of 28,0001. and the damage to the build- 
ing about 2000/1. As regards the cause of the fire 
nothing is definitely known, but it is certain that 
the spread of the flames was materially assisted by 
the shaft which is marked in the plan. As to the 
class of goods destroyed by fire, the stores that 
suffered were coffee and tobacco. 

As I have said, the plan explains the arrange- 
ment of the building, and I would only add that 
it fronts a thoroughfare, whilst at the back there 
is a canal. The construction, as I have said, is 
shown in the section, Fig. 33 ; but Ishould add that 
the body of the building comprised a framework of 
uprights and flooring which stood quite indepen- 
dently from the facades or party walls. Here 
again, speaking of the light ironwork which is so 
characteristic of many of the Hamburg buildings, 
I must point out that the uprights up to the fourth 
floor showed that particularly light and unprotected 
construction which I have already had an oppor- 
tunity to condemn. The floors were supported by 
girderwork on the first, second, and third floors. 
Timber was used on the fourth and fifth floors. 
Nowhere, however, neither for the uprights, to 
repeat, nor for the horizontal construction, was 
there any protection to the ironwork in the form 
of cement work, terra-cotta, or the like. The divi- 
sional wall, to which I have already referred, I 
would again remark, was not an independent piece 
of construction, and it could not be termed fire- 
resisting. 

The fire was a serious one, and required four 
steamers and two high-pressure hydrants to be set 
to work, and hose was run out to 12 branches. On 
the arrival of the fire. brigade at about 3.30 a.M., a 
light was shown on the second, third, fourth, and 
fifth floors, and in the attic of the left-hand section 
of the building. The tire had certainly taken a 
There was only the possibility of 








attacking the fire from the thoroughfare, and the 
firemen found it very difficult to take up good 
positions, more particularly as the development of 
smoke was very strong, and the dangerous nature 
of the flooring had to be considered. Nevertheless, 
the fire was confined to the left section of the 
building, for even the light partition wall, of which 
I have spoken, served to prevent the spread of fire; 
in fact, any flames getting through it to the right 
section could be easily fought. 

And now what are the lessons of a fire of this 
description? I really spoke of it in connection of 
the advisability of dividing dangerous structures 
into minor risks with the aid of main divisional 
walls, as specified in the new Berlin Building Act, 
and such walls, it will be remembered, are to be 
provided with fire and smoke-resisting doors where 
openings are necessary. What I have said as 
regards these divisional walls is amply borne out by 
this Hamburg fire, where even the light construc- 
tion of the partition shown proved to be of enor- 
mous value in preventing the spread of fire. On 
the other hand, we also have a negative lesson as 
to the value of unprotected iron construction, and 
this lesson is very amply described by the photo- 
graphs which are reproduced in connection with 
this article. It is quite curious to observe how—as 
shown by Figs. 34, 35, and 36 on page 553—the 
light metal work has become bent and _ twisted, 
whilst the woodwork, as usual, has shown its 
power of resistance. It is indeed a pity that illus- 
trations of this description cannot more often be 
shown to illustrate the dangers of unsuitable iron- 
work. 





SCIENTIFIC BALLOONING AND THE 
HIGHER STRATA OF OUR ATMO. 


SPHERE. 
(Continued from page 487.) 
Second INTERNATIONAL ASCENTS, FEBRUARY 18, 
1897. 

THE second joint experiment was originally 
planned for night-time again. Finally the hour of 
10 a.m., Paris meridian, was agreed upon, so that this 
time all the instruments would be exposed to the 
sun rays, whose direct action upon the thermo- 
mometers was to be studied. 

The chief interest attaches to the Paris balloon, 
the repaired and enlarged ‘‘ Aérophile,” now of 
480 cubic metres capacity, which succeeded in 
bringing down a sample of air from an altitude of 
15,500 metres (uncorrected). The development of 
the apparatus employed for this purpose is instruc- 
tive. At first Hermite tried an exhausted copper 
vessel of 140 cubic centimetres capacity, to which 
a lead tube was attached ; in the end of the lead 
tube a capillary glass tube was fixed, sealed at 
the other end. An aneroid barometer was to 
release a spring, and thus to break the glass tube 
at a certain pressure ; the air was to rush in, and 
also to bring. a drop of sulphuric acid in contact 
with a mixture of chlorate of potash and sugar ; 
the heat evolved was to fuse the lead, and thus to 
seal the copper vessel again. This fusion failed on 
October 20, 1895. A larger vessel was then taken ; 
an inclosed volume of air was, by its expansion, to 
set the acid in motion. This device also failed ; the 
acid had frozen at —- 63 deg. Cent., suggests Her- 
mite. That might be so; we may also remember 
that chemical action ceases at very low tempera- 
tures, and the device may have been defective. On 
March 22, 1896, it did function in the moment 
when the balloon struck the ground, fortunately 
without causing an explosion of the,gas. 

The final ingenious shape of the apparatus is due 
to L. Cailletet, who describes the apparatus in the 
Comptes Rendus of March 8, 1897, and to the con- 
structors, Ducretet and Co. The copper recipient, 
of 6 litres capacity, heated to 150 deg. Cent., and 
then exhausted, is connected with its cock by a 
fine copper coil, which is to take up any shocks. 
The spindle is bored in an oblique line, so that the 
two orifices, for exhausting and filling, are at dif- 
ferent levels. This has been done with the object 
of preventing the re-entrance of any air that has 
been caught in the fine circular grooves which 
result from the turning of the spindle. The cock 
opens when the balloon has attained its highest 
point, says Cailletet rather mysteriously ; the ex- 
planation follows a little later. The cock is turned 
by a very powerful spring and released by a clock- 
work at a predetermined moment. It having been 
ascertained that the balloon would take about an 
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hour and a quarter to culminate, the clock was set 
to this time. The lubricant is a mixture of paraf- 
fin and glycerine. In order to prevent congelation, 
both the cock and the clockwork are placed within 
a box, containing molten acetate of soda, and lagged 
outside with layers of felt, 2 centimetres—about #in. 
—thick. This felt forms the lining of the outer box. 
One readily understands that this manner of packing 
may keep the clockwork for four hours at a tempe- 
rature above freezing point, though the outside 
temperature may sink to —66 deg. Cent. ; but it is 
not easy to see—there is no illustration—how an 
occlusion of air near the orifice is prevented under 
these circumstances. However, the apparatus 
seems to have answered perfectly. The cock is 
closed again after four minutes. The whole appa- 
ratus weighs 11.5 kilogrammes; it is packed in 
straw simply to guard against mechanical eoncus- 
sions. 

The report on the analyses of the air by Miintz 
was read before the same meeting of the French 
Academy. The pressure gauge of the apparatus 
marked 140 millimetres, which is said to correspond 
to the record of the barograph ; the minimum 
pressure recorded by the latter is, however, stated 
to be 109 millimetres. Reduced to normal baro- 
meter and 0 deg. Cent., the 6 litres of rarefied air 
gave 1.18581 litres of air, which contained 0.033 per 
cent. by volume of carbonic dioxide. The air 
freed from this dioxide had the volumetric com- 
position: 20.78 parts of oxygen, 78.27 of nitrogen, 
and 0.94 of argon. The argon was determined by 
Schleesing, Jun., who has gained distinction in this 
particular and other fields. The constancy which 
we assume for the composition of our atmo- 
sphere has thus been confirmed for an altitude of 
almost 50,000 ft. There are slight discrepancies, 
however, and enough possible sources of error. 
The correct percentage of CO, would be 0.029 
against 0.033; a trace of oil may have been 
oxidised. There is, on the other hand, a slight de- 
ficiency in the oxygen, 20.79 against 20.96 per cent. 
having been found. Part of this oxygen might 
have been lost in the possible oxidation, and 
part may have been retained by the walls of the 
recipient. The recipient might be gilt inside, as 
a glass vessel seems to be out of question, in order 
to diminish this occlusion, and a better non-oxidis- 
able lubricant may be found. It is very satisfactory 
that Miintz declares the apparatus to be absolutely 
gas-tight. Weshould mention that Andrée (Stock- 
holm Academy, 1894) brought down on various 
occasions 23 samples of air from altitudes between 
130 and 4290 metres. The analyses, by Palmquist 
and Selander, showed a small decrease in the per- 
centage of carbonic acid with the altitude ; Andrée 
did not attribute any importance to this observa- 
tion, however, because the samples were taken 
under different conditions, with land and sea 
breezes, &c. 

We have to go back tothe ‘‘ Aérophile,” which 
carried that apparatus. The ‘‘ Aérophile ” was the 
third of its name, and the occasion constituted the 
seventh expedition of a ballon sonde from Paris. 
Again the balloon fared badly, but little damage was 
done to the instruments which fell from the basket, 


suspended 20 metres below the balloon. The balloon | - 


was dragged for three miles across muddy ground 
and a railway line, before it settled near Chaulnes, 
département de la Somme, 105 kilometres from 
Paris. A rise lasting about 75 minutes was fol- 
lowed by a rapid descent, accomplished in one 
hour, or rather in less than an hour, hastened, 
it is thought by the deposition of ice needles on the 
balloon, The barograph curve above 10,000 metres 
18 a mass of scrawls, which Hermite deciphered 
with much trouble. The last 2000 metres of the 
ascent he would ascribe to the effect of the heat 
rays. What confirms him in this opinion is that 
the temperature of the balloon gas, as indicated by 
the thermograph suspended within the balloon, 
decreases rapidly during the first minutes of the de- 
scent, as if an icy cloud had suddenly cut off the sun 
rays. Curves and detailed accounts had not been pub- 
lished at the time these lines were written. The 
external temperature went down to — 66 deg., the 
internal to — 22 deg. Cent. only, so that the gas 
again was much warmer than the air ; the maximum 
a between these temperatures was 46 deg. 

At Schoeneberg, near Berlin, 
themselves 
collapsed ; 


: : matters repeated 
in a certain sense. One balloon 
three others did not rise very high, 


but collected valuable material ; and one very 
point was settled to complete satisfac: 


~ important 





The old ‘‘ Cirrus” burst at a height of 50 
metres. The instruments (Fuess and differential 
wire thermometers) were quickly placed in a 
military balloon of 560 cubic metres, weighing | 
with full equipment 225 kilogrammes, which | 
started within an hour after the programme 
time, and had a successful trip of four hours, 
rising to 8850 metres according to corrected 
barometer records, and experiencing a cold of 
— 42 deg. Cent. Over 30 observations of the balloon 
were obtained with the help of three theodolites, 
which give the maximum altitude of 8800 metres—a 
most encouraging coincidence. The air was hazy 
below, but clear above. The balloon landed 150 
kilometres east of Berlin, near Seeren. An hour 
later the ‘‘ Condor,” 1300 cubic metres, filled with 
coal gas, which had preceded the first balloon by 
over an hour, landed 100 kilometres further east, 
near Schneidemiihl ; at 3258 metres the observers, 
Jiiring and von Kehler, found a temperature of 
— 7.5 deg. Cent. Berson, alone in the fourth 
balloon, drifted for almost eight hours still further 
east to Naeckel ; at 4632 metres altitude he encoun- 
tered an exceedingly damp air of — 13.8 deg. Cent. | 
The records of these three balloons will yield a very 
good picture of the state of the atmosphere in that 
section east of Berlin. 

The Strassburg free balloon—the other carried 
Hergesell and Lieutenant Baron — started in a 
mist, like the ‘‘ Aérophile,” and seemed lost. 
After a long search it was discovered on the 
tenth day in a forest near Cassel, caught by aj 
tree. The instruments had not suffered. ‘They | 
were a Richard barothermograph, a thermo- | 
graph with free (not encased) Bourdon tube, and | 
an alcoholic thermometer with photographic re- 
cord, likewise free. These two latter agree with 
one another, and mark the lowest temperature, 
— 55 deg. Cent. at the maximum height, 10,800 
metres; the Richard instrument lagged behind 
by an hour, the temperature difference amounting 
to as much as 20 deg. Hergesell therefore rejects 
the wire box, which he, moreover, believes to be 
unnecessary for protection against shocks, and 
questions the panier parasoleil. The influence of the 
sun rays is particularly strong, when the balloon is 
drifting in equilibrium, because there is no natural 
ventilation then. From the distance traversed we 
derive the mean velocity of 20 metres per second. 
The other balloon drifted slowly for 6$ hours over 
to Heidelberg, with a mean velocity of 3 metres 
per second, at a maximum height of 1500 metres. 
The balloon which Captain Kowanki sent up from | 
St. Petersburg experienced a minimum temperature 
of — 6 deg. in an altitude of 3100 metres ; the mean 
velocity was 11.5 metres. 

All these ascents of February 18, 1897, took 
place from an extended high-pressure area. 


(To be continued.) 
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VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 524.) 
THe MAnuracturE or ARMOUR-PLATES— 
Continued. 

THE first process is that of casting the ingot. 
This is done by the molten metal being poured into 
a mould placed in the casting pit at one end of the 
melting-house. The ingot is then first taken to the 
SgcPgonerr and placed in a re-heating furnace to 

e got to the required heat for slabbing. The ingot 
is carried by means of a porter bar having attached 
to it counterbalance weights. The largest ingots 
of 70 tons weight require 18 to 24 hours for re- 
heating. When hot enough, the ingot and porter 
bar are lifted by one of the 150-ton cranes and placed 
under the hydraulic press which works at 8000 
tons. Here it is pressed or slabbed down to the 
required thickness. It is then taken to the mill 
and charged into another furnace, this time in a car 
furnace, and heated to the necessary heat and rolled 
tv the proper thickness, the area rolled in most cases 
being about 10 ft. wide and 26 ft. to 28 ft. long— 
sizes which of themselves carry some suggestion to 
the mind as to the heavy plant involved; while the 
power of the bending press is very clearly shown by 
rye illustrated in Figs. 63 and 64, page 556. | 
(The 8000-ton hydraulic press used for reducing 
the immense ingots to a size suitable for the rolling 
mill isa magnificent tool, weighing in all 783 tons, 
and of it a perspective view is given on page 564, 
while Figs. 65, 66, 68, 69, and 70, pages 557 and 564, 
illustrate some of the more interesting features. The 
press consists of two hydraulic cylinders 40 in. in 


| 





diameter, having a stroke of 10 ft. ; the body of 
each cylinder, of cast steel, is 9? in. thick, and 
is supported by cast-steel girders, carried in turn 
on four forged-steel columns, which are secured at 
the bottom ends to the cast-steel baseplate, on 
which also the anvil rests (Figs. 65 and 66). The 
girders have a boss at each end, through which the 
columns pass, being screwed at the end and secured 
by coned bushes and screwed nut (Fig. 68). The 
pressure is transmitted to the crosshead, which 
is of | -section, by two rods with spherical ends, 
one end fitted into cup bearings in the ram and 
the other abutting against the crosshead as shown 
in Fig. 65. The crosshead is a heavy casting of 
steel, the upright leg of the | being guided between 
the two main hydraulic cylinders, while the ends of 
the horizontal part bear against the columns support- 
ing the cylinders. The crosshead is held up to the 
rams by lifting cylinders 15 in. in diameter, placed 
alongside the pressing cylinders. These lifting 
cylinders are each fitted with a plunger of Delta 
metal, secured at the bottom end to the crosshead. 
The press is made strong enough to work with an 
hydraulic pressure of more than 3 tons per square 


|inch in the main cylinders; but for the largest 


forgings and armour-plates yet attempted, 2} tons 
per square inch is found amply sufficient. The pres- 
sure on the bottom side of the plunger of the lifting 
cylinder is 2 tons to the square inch. The photo- 
graph reproduced fails to convey an adequate idea 
of the massiveness of the press ; the columns which, 
seem so comparatively insignificant are 26 in. in 
diameter and 42 ft. 2 in. long over all, the distance 
between them, as shown on the-engraving, being 
16 ft. 1 in. (Fig. 70). The height from the baseplate 
to the top of the pressing cylinder is about 45 ft. 
The depth of the bottom castings is 8 ft., while the 
top tool, secured to the crosshead by slings, varies 
from 2 ft. to 5 ft. deep. The bottom tool has a 
hole on the underside into which a locking bolt 
is shot home by hydraulic pressure, and thus it 
is kept securely in position. 

The press is actuated by horizontal direct-acting 
steam pumping engines, illustrated by Fig. 71, 
page 556. There are two cylinders 50 in. in dia- 
meter and 5 ft. stroke, driving four pumps of 
5 in. in diameter, actuated directly from the 
piston-rods of the steam cylinders. The pumps are 
in direct communication with the press. The high- 
pressure valves are arranged in the engine-house ; 
but the press is initially brought down to its work 
by low pressure, which is provided from an air 
vessel placed alongside the press with separate 
valves. The high-pressure system is only brought 
into use when the actual work commences. The 
handles controlling the working are placed alongside 
the press, and at the same point also are the levers 
controlling the two overhead cranes, each capable 
of lifting 150 tons. Thus the three workers con- 
trolling these handles are well within sight of the 
work in progress. On the opposite side of the 
press to the driver is arranged an independent 
cylinder for changing the anvils for the different 
classes of work, and above these is an hydraulic 
travelling crane for lifting the tools to and from 
the stores or the press. Some of these tools weigh 
as much as 30 tons, and are of cast or forged steel, 
the latter being, perhaps, the preferable metal. It 
will thus be seen that the press is complete in its 
every movement, and, although immensely pon- 
derous, works with the precision of a watch, and 
almost with as little apparent effort. 

The two overhead travelling cranes working 
immediately over the press are capable of lifting 
150 tons, and the drawings of these reproduced 
on the two-page plate accompanying this issue will 
be studied with interest. The span of the crane 
girders is 86 ft. centres of rails, and the girders, 
built up of steel, are 7 ft. 6 in. deep in the middle 
with 2 ft. 6 in. flanges (Figs. 72 and 76). They 
are spaced at 7-ft. centres (Fig. 73). The various 
motions are obtained through square shafting 
actuated by independent engines fixed at one end 
of the building. The sides of the crab are built up 
of steel plates and angle bars ; the spur and bevel 
gear is of cast steel. The hoisting is eftected by a 
sprocket wheel, the hoisting chain, 1? in. in dia- 
meter, passing over this into the chain-box hang- 
ing below the crab. A special feature of the crane 
is the’ arrangement of gear for turning over the 
forging at the press. This is accomplished by 
means of a vertical square shaft suspended from 
the crab and driven by spur and bevel gear on 
it. As shown in Fig. 77 and in the engraving of 
the press on page 564 (Fig. 67), this square shaft 
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passes through a sleeve on the lowering block, the 
shaft being free to slide through the block as it is 
raised or lowered in the usual course. On the sleeve 
is a spur-wheel, by means of which spur and worm 
gear are actuated. This gear in turn drives an 
endless chain-wheel hanging from the crane hook 
in slings. A pitch chain carries the porter 
bar attached to the forging, so that as the chain- 
wheel is revolved the forging is turned over. This 
turning-over gear, it may be added, is also fitted to 
the 100-ton crane at the 4000-ton press. 

In connection with this press there are seven re- 
heating furnaces with the necessary gas producers, 
and here it may be interesting to add that an ingot 
4 ft. 3in. thick, is ‘‘squeezed” in the press down 
to 14 in. in thickness in about one hour, if for a 
finished plate, the plate being cogged in one heat. 
In the process the area for a finished plate is in- 
creased from 9 ft. by 6 ft. long, to 9 ft. 3 in. by 
21 ft. long. For a slabbed plate for rolling the 
area is about 11 ft. by 27? in. thick ; the slab is 
then passed to the rolling mill if the finished thick- 
ness is less than 12 in., and the greatest area that 
can be rolled is 12 ft. wide. Plates over 12 in. 
thick, however, pass direct to the planing shop, 
where they are machined accurately to finished 
thicknesses. Usually about 1 in. is left for this 
tooling, but before following the plates there we 
may first describe the rolling mill used for plates 
less than 12 in. thick. 

(To be continued.) 





THE PACIFIC RATLROADS. 

Tuer history of the Pacific railroads of North 
America has been attended with the customary 
American crop of disappointments and _ vicissitudes. 
The original idea was that there should be only one 
great Pacific Railroad ; and if this idea had been ad- 
hered to, the original Pacific line would, no doubt, 
have been a great financial success. But anything in 
the nature of a single route is altogether opposed to 
American instincts, which are essentially competitive, 
so that probably, under no circumstances would the 
Pacific Ralirond cckatantiy designed have been left free 
from competition for any lengthened period. Just as 
Napoleon issued minute regulations at Moscow in con- 
nection with the management of the Paris Opera, so 
the Congress of the United States, when the great 
American Civil War was at its worst, passed in 1862 a 
Bill for the organisation of the original Pacitic Railroad 
undertaking. The great line was virtually divided into 
two sections, one known as the Central Pacific Railroad, 
and the other as the Union Pacific Railroad, Ogden 
being the point of junction. The Union Pacific Rail- 
road extended from Council Bluffs to Ogden, and the 
Central Pacitic Railroad from Ogden to San Francisco. 
The works of the Union Pacific Railroad were com- 
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paratively easy, although a great bridge at Omaha| Federal Treasury for both principal and interest, the| went smoothly. Congress had, however, in 1864, 


must be excepted from the observation. The works 
of the Central Pacific Railroad were of a much more 
rie character, as the line had to be carried through 
had ocky Mountains and a long series of snow sheds 

to be erected for the protection of the property 


procecds realised from their sale being handed over to, made grants of land in aid of what was virtually a 
the two companies, All this looked very fair and | competitive route to be known as the Northern Pacific 
liberal, and if matters had been left in this state! Railroad. Mr. Jay Cooke, a Philadelphia banker, 
there is little doubt that the great line resulting from | took up the Northern Pacific Railroad pene warmly ; 
the amalgamation of the Central Pacific Railroad and but when the line had been carried from Duluth to 


pa Appr a snows of every winter. To en- | the Union Pacific Railroad would have been well able Bismarck, a distance of 450 miles, it broke down 
Uni oe a e capitalists who undertook the work, the | to meet its fixed engagements in full, and to provide financially; the property was foreclosed ,by the bond- 
tates Government made extensive land grants a reasonable return also upon its ordinary capital. | holders in 1875, and several years elapsed before the 


to each of the two compani i i 
nee € panies, and it also issued bonds 
in aid—that is, bonds which bore the guarantee of the 


Shortly after the close ot the Civil War both lines | works. could be resumed as between Bismarck and 
were opened throughout, and for a time everything | Puget Sound, the terminal point of the system upon 
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the North Pacific Railroad. After a time a re-organi- 
sation was arranged, and the line was completed. The 
traffic proved somewhat better than might have beenex- 
pected, but a third Pacific route was organised under the 
title of the Southern Pacific Railroad Company. This 
third undertaking was the outcome of financial arrange- 
ments, little new track being constructed. It had, how- 
ever, the effect of placing San Francisco in unbroken 
communication with New Orleans, and it accordingly 
tapped some of the business of the original Pacific 
routes. ‘To still further complicate matters, the or- 

anisation of the Dominion of Canada in 1867 was 

ased upon the principle that a great Canadian Pacific 
line should be constructed, with as little delay as pos- 
sible, so as to open out the Canadian North-West, and 
to place the principal cities of Canada in direct com- 
munication with British Columbia. The Canadian 
Pacific Railroad was incorporated in February, 1881, 
under a charter from the Dominion of Canada, receiv- 
ing a subsidy of 5,000,000/. in cash, and a grant of 
25,000,000 acres of land. With the help of this cash 
and land grant the Canadian Pacific Railroad was 
ented with great rapidity, and it proved, of 
course, a competitor to the other Pacific routes. But 
competition did not even end here, as a fifth arterial 
route sprang into existence in 1890 under the title of 
the Great Northern Railroad of the United States. 
The Great Northern Railroad works a low-grade 
trunk line extending from St. Paul, Minnesota, across 
the great wheat belt of the Red River Valley. It also 
crosses the State of Montana, tapping its silver and 
copper-mining districts. The line has been constructed 
with comparative cheapness; it works out dividends 
at the rate of 5 per cent. per annum upon its stock ; 
and it has succeeded in diverting an appreciable slice 
of business from its competitors. One reason for the 
success of the Great Northern Railroad is its easy 
ornare which admit of unusually heavy trains 
eing hauled over it. The management, like that of 
the Canadian Pacific Railroad, has also been very 
enterprising, having organised steamers upon the 
great lakes from Duluth to Buffalo, while it has also 
encouraged a line of steamers to Japan. Upon the 
whole, however, competition for Pacific traffic has 
become excessive. The dividends worked out last 
year by the five companies were only as follows: 
Pacific Railroad (Central Pacific and Union Pacific 
Railroads combined) 4 per cent. perannum; Northern 
Pacific Railroad, ni/ ; Southern Pacific Railroad, nil ; 
Canadian Pacific Railroad, 1} per cent. per annum ; 
Great Northern Railroad, 5 per cent. per annum. 
It will be seen that the youngest system, strangely 
enough, did the best, but we have already ex- 
plained the reasons which conduced to this _re- 
sult. The competition of the Great Northern Rail- 
road especially affected the Northern Pacific Railway, 
which once more collapsed in 1894, being re-organised 
in 1896 through the efforts of the Deutsche Bank, and 
certain leading American financial firms. The Union 
Pacific Railroad is in the hands of receivers and con- 
tributed nothing to the dividend of 4 per cent. per 
annum worked out upon the original Pacific route. 
This dividend was, hed, the outcome of arrange- 
ments made by the Southern Pacific Railroad for the 
benefit of the Central Pacific Railroad, arrangements 
which secure the Central Pacific Railroad 1 per cent. 
per annum upon its stock. The dividend of the 
Canadian Pacific Railroad has further improved this 
year from 1} per cent. per annum to 24 per cent. per 
annum, but this comparative success has been 
achieved, to a great extent, at the expense of the 
Grand Trunk Railroad of Canada. 

One bad feature in the history of what the Americans 
term ‘‘The Pacific Road” is the ungenerous course 
which the Congress and Government of the United 
States have pursued with regard to them. The Con- 
gress which was sitting in 1862 led the investors in the 
original Pacific route to suppose that they were to re- 
ceive large land grants, and what was still more im- 
— considerable bond subsidies. The Northern 
*acific Railroad was also induced to proceed with its 
undertaking upon the faith of very large land grants. 
Neither of the two undertakings has, however, been 
dealt with with anything like reasonable liberality. 
One consideration which told with Congress in 1862 
was undoubtedly the desire of the American Govern- 
ment to establish more rapid means of communication 
between the older settled portions of the United 
States and the Pacific coast. To attain this object 


great encouragements were held out, and it is not at}, 


all to the credit of subsequent American administra- 
tions that the Central Pacific Railroad and the 
Union Pacific Railroad Companies have been harassed 
with litigation with respect to the repayment of the 
bond advances made to them. Faith was also broken 
with the Northern Pacific Railroad in the matter of 
its land grant, a large portion of which was declared 
forfeited upon the technical ground that the company 
had not completed its line by the time originally 
agreed on; no allowance being made for the over- 


with constructive operations with all possible exped!- 
tion. The policy of Congress in sanctioning competi- 
tive lines, and + tay at the same time, expecting that 
the original Pacific route would be enabled to fulfil. all 
its financial obligations, was also unreasonable and 
ridiculous. The fact is, in a democratic country like 
the United States, it is very difficult to secure any- 
thing like a continuous policy of any sort or kind, a 
new Congress paying little regard to the views and ob- 
jects of the Congresses which preceded it. Hence 
it comes about that, with one exception, the history 
of ‘‘ The Pacific Road” has been a record of bungling, 
failure, and disappointment. The lines have, no doubt, 
contributed greatly to the prosperity of the American 
Union. They have virtually opened up the Pacific 
States, which are rich in minerals and food products of 
allkinds. They have also developed new routes for 
the transit of passengers, mails, and goods between 
North America and Asia, so that they have contri- 
buted to the well-being of the world at large. But 
those who found the capital by which the Pacific lines 
were constructed, have received very scant considera- 
tion at the hands of American public men or of the 
American Legislature. The Canadian Pacific Railroad 
stands out in strong contrast with its unfortunate 
American neighbours. The course which the Canadian 
Government and the Canadian Parliament have pur- 
sued with respect to this valuable means of opening 
up the vast Canadian North-West has been at once 
consistent and honourable. All engagements have 
been honourably fulfilled, and every effort has been 
made to render the financial result satisfactory, even 
to the ordinary stockholders. The outcome has cer- 
tainly not been all that could be desired; still now 
that the ordinary stockholders are receiving 2% per 
cent. per annum upon their capital, a cannot com- 
plain very much, especially as every subsequent year 
may be reasonably expected to improve their position. 
It is possible that even the American Pacific Railroad 
companies may also gradually make a better show as 
time goes on ; but even if they should succeed in doing 
so, they will probably owe very scanty thanks to 
American statesmen. 








Gipson’s Epicyciic Inpicaror voR WaTER- TIGHT 
Doors.—By a printers’ error, the name of the makers of 
this indicator was given in our last issue (page 530) as 
Messrs. Henry Walbrook and Co., Manchester. It should 
have been Messrs. Henry Wallwork and Co., of Union 
Bridge Iron Works, Roger-street, Manchester. 





MANCHESTER SEWAGE.—The counting of the votes re- 
corded on the question of the proposed construction by 
the Manchester City Council of a sewage culvert from 
Davyhulme to the tidal waters of the Mersey took place 
on Saturday, and the Lord Mayor announced the results 
of the poll as follows: Against, 49,069; for, 20,528; 
majority against, 28,541. 





Kine’s CoLLeGE ENGINEERING SociETy.—At a general 
meeting held on Friday, October 29, Mr. C. F. R. N. 
Weston read a paper on ‘‘ Foundations.” The author 
divided his subject into two sections, the first dealing 
with natural foundations, and the second with foundations 
where the natural stratum is not sufficiently strong of 
itself to sustain the weight of a structure without resort- 
ing to the use of an artificial bearing stratum. The 
dangers and difficulties to be overcome in both natural 
and artificial foundations were fully dealt with. After a 
short discussion, the meeting terminated with a hearty 
vote of thanks to Mr. Weston for his instructive paper. 





Tue Civit AND MECHANICAL ENGINEERS’ Socrgty.— 
On Saturday last several members of the Civil and Me- 
chanical Engineers’ Society paid a visit to the testing and 
experimenting works of Messrs. Kirkaldy and Co., of 
Southwark-street. The members were shown over the 
works by Mr. Kirkaldy, who first explained the working 
of the testing machines, and afterwards made several tests 
of iron eg steel bars. During the inspection of the 
museum, Mr. Kirkaldy related some very amusing stories 
of frauds that had been made with a view of passing off 
inferior articles for those of superior make. This has been 
done not only on private individuals, but even on Govern- 
ment departments. 





Mipianp Rar.way.—In view of the uncertainty which 
has been felt in the various townships along the Spen 
Valley, as to the route to be followed by the Midland 
Railway Company’s proposed new line from Royston to 
Bradford, a number of firms in Batley entered into direct 
communication with the company. The following reply 
as been received from Derby: ‘‘ Dear Sirs,—I received 
your letter of the 27th inst. One of the objects we have 
in view in the construction of a new railway between 
Royston and Bradford is to obtain a shorter alternative 
express route between the north and the south. To take 
the line through Batley, with anything like gradients suit- 
able for fast running, would, our engineer tells me, in- 
volve almost insuperable engineering difficulties, and in 
any case mean an enormous expense. Under these cir- 
cumstances, we have come to the conclusion that we must 
keep to the low ground on the west side of Dewsbury, 





whelming difficulties against which the undertaking 
had to contend, and no regard being paid to the fact 
that it had shown an undoubted desire to proceed 


and go through the Spen Valley. We are, however, 
fully alive to the importance of reaching Batley, and the 
question will continue to receive our careful consideration. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 29, 1897, 

Tue American iron trade is at present suspiciously 
quiet after several weeks of activity in all lines. Con- 
sumers have wisely hesitated to force the market up 
on themselves by making unnecessary forward pur- 
chases. Billets are very firm at 16.50 dols. at Pitts. 
burgh, and hard to get for early or late delivery 
because of the uncertainty as to the cause of prices 
during the next two months. Production is equal to 
current demands, but no more. The precipitation of 
early spring requirements on the market is liable to 
force prices 2s. higher. If buyers will have patience 
there will be enough to go around. The point 
to which a good deal of attention is being directed, 
is the probable requirements of the railroads. Traffic 
is steadily increasing, and as soon as all the cir- 
cumstances permit, there will be a heavy demand 
for locomotives, cars, rails, and smaller equipments, 
Should these requirements be presented next year with 
any force, the fact will be discounted early, and will 
probably be marked by hardening prices during the 
winter. Rods are in heavy demand; nails are slower 
of sale ; bars, sheets, aes &ec., are moderately 
active. Pig iron is steady and firm in all markets, and 
production is increasing. The tinplate works are all 
doing well, and within a week two large works have been 
projected. Old rails are exceptionally active, and have 
sold at an advance of 2 dols. over summer quotations, 
Everything points to improvement. Liquidation of 
mortgage indebtedness is making progress in the 
agricultural States. Last week’s production of Con- 
nellsville coke was 150,000 tons, the largest produc- 
tion for years. 








CATALOGUES.—We have received from Mr. R. W. 
Paul, of 44, Hatton-garden, E,C., a copy of his new 
price list of electric testing instruments, which contains 
illustrated descriptions of a very large variety of resistance 
boxes, galvanometers, voltmeters, and electrometers.— We 
have received a copy of the new catalogue of portable 
pneumatic tools issued by the C. H. Haeseler Company 
of Philadelphia, for whom Messrs. Charles Neate and Co., 
of 112, Queen Victoria-street, are the agents for the 
United Kingdom. The tools illustrated include pneu- 
matic hammers, breast, and_ other portable drills, stay- 
bolt cutters, rivetters and hoists.—The Vauxhall Iron 
Works Company, Limited, of Wandsworth-road, London, 
S.W., have issued a catalogue describing Dayton’s piston- 
oidal slide valve, a device which they claim combines the 
advantages of the ordinary D valve with the piston valve 
proper. 





THE Likce Socrery or ENGINEERS.—On the 17th, 
18th, and 19th ult. the Liége Society of Engineers, a 
society exclusively composed of graduates of the Liége 
School of Mines, celebrated its fiftieth anniversary. Six 
hundred members took part in the celebration, as well as 
delegates — addresses of congratulation from the 
Iron and Steel Institute, the French Society of Engi- 
neers, the German Ironmasters’ Association, and numer- 
ous other Continental technical societies. The guests 
were received by Mr. R. Paquot, the president, who 
was one of the founders of the association. After a 
brief presidential address, Professor A. Habets, the 
indefatigable secretary, read a paper summarising the 
history of the first fifty years of the association. The 
meeting was then divided into two sections, one deal- 
ing with mining and the other with metallurgy. In 
the former the following papers were read: 1. ‘‘The 
Development of the Mining Industry of Belgium since 
1831,” by Mr. E. Harzé; 2. ‘‘A Contribution to the 
Geology of the Charleroi District,” by Mr. J. Smeysters ; 
3. ‘‘ Winding from Great Depths at the Harpen Col- 
lieries,” by Mr. E. Tomson; 4. ‘‘The Economy due to 
Steam Compression,” by Mr. V. Dwelshauvers-Dery and 
Mr. H. Hubert; and (5) ‘‘Continuous Brakes,” by Mr. 
A. Kapteyn. In the metallurgical section the papers 
dealt with were: 1. ‘‘ A Study of the Blast-Furnace,” by 
G. Rocour; 2. ‘The Progress Accomplished in the 
Knowledge of Steel,” by Mr. A. Greiner, of the Cocke- 
rill Company ; 3. ‘‘The Direct Utilisation of the Gas of 
Blast-Furnaces for the Production of Motive Power ;” and 
(4) “Notes onSteel,” by Mr. J. Magory, of Aix-la-Chapelle. 
In the evening a banquet was held at the Royal Conser- 
vatoire, at which the Belgian Minister of Public Works 
and the Minister of Foreign Affairs were present. Oc- 
tober 18 was devoted to excursions to Cockerill’s Works, 
to the Small-Arms Factory at Herstal, aud to the Uni- 
versity laboratories, a concert being held in the evening. 
October 19 was devoted to a visit to the Brussels Exhibi- 
tion, where a farewell luncheon was held. The address 
of the Iron and Steel Institute, which was signed by the 
pees, Mr. Edward P. Marten, and by the secretary 

r. Bennett H. Brough, congratulated the Liége Society 
upon the completion of the fiftieth year of its existence ; 
and that with more pleasure from the fact that several of 
the most valued members of the Institute received their 
technical training at the Liége School of Mines. The 
hospitable reception accorded to the Institute by the 
Liége Society in 1873 and in 1893 was referred to with 
grateful thanks, and the arrangements ably planned and 
successfully carried out for its convenience, instructior., 
and pleasure during the memorable visits to Belgium in 
those years. Finally, the address expressed the hope 
that the spirit of co-operation which has so long animated 
the members of the two societies might long continue, and 
thus promote to the advantage of mankind the extension 





—Yours faithfully, G. H. TURNER.” 


of technical knowledge. 
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ON A BALANCED LOCOMOTIVE. 
By Mr. Grorce 8. Morison. 


Tue attention of the writer was first drawn to the 
subject of locomotive counterbalancing by_a report of 
certain bent rails on an important western railroad, which 
was referred to him ose garanag It was apparent to 
him then that this subject was being handled entirely 
from the locomotive side without reference to the effect 
on the track, and that this effect on the track was much 
more serious than was commonly supposed. As the 
matter was one which at that time had received compara- 
tively little attention, and there was a decided feeling 
that what had been done for years was probably all right, 
he endeavoured to get the matter agitated in the tech- 
nical press. He found a warm ally in Mr. David L. 
Barnes, who took hold of the subject with such energy 
that the writer has done little himself. He is gratified 
now to see that a matter, which a few years ago was 
scarcely heard of, has become a leading topic of discussion 
in nearly all technical papers, while it is generally ad- 
mitted that the present methods of counterbalancing are 

xtremely defective. 

agree fo years ago the writer’s attention was called to 
a four-cylinder compound locomotive designed by Mr. 
George S. Strong, especially with a view to perfect 
balancing. In this locomotive, as first designed, various 
other features were incorporated; but the system of 
balancing was perfect and complete in itself, and could 
be applied to a locomotive conforming to the usual prac- 
tice of any railroad, except only in the system of com- 
pounding. He believes that this is the only locomotive 
yet designed which _ a satisfactory solution of the 

unterbalancing problem. ¢ 

The general oben may be briefly stated. Any mass 
of matter in motion tends to move at a uniform speed, 
except so far as retarded by external friction. The uni- 
form rate of speed, however, is not that of any one por- 
tion of the moving mass, but of the centre of gravity of 
the whole moving mass; if, therefore, the centre of 
gravity changes as the mass moves, the motion of no one 
portion of the mass will be uniform, but will change as 
the centre of gravity changes. In a locomotive, every 
time a moving part changes its omy the centre of gravity 
moves also, and the speed at which each part of the loco- 
motive moves varies. As the connection with the train 
is not made with the centre of gravity but with the frame 
of the engine, the engine does not pull the train at a uni- 
form speed, but with a speed that varies with every 
motion of the moving parts of the engine. In order to 
overcome this difficulty, counterbalancing is used, the 
counterbalancing being added in the form of weights in 
the driving wheels opposite to the cranks, so that when 
the cranks move forward the weights will move backward, 
&c.; by this method all revolving parts can be balanced 
with practical perfection and the centre of gravity kept 
constant. The moving parts, however, are not all re- 
volving parts; the piston-rods, crossheads, and the for- 
ward half of the main-rods have a reciprocal motion back 
and forth, and not a rotary motion: in other words, they 
disturb the centre of gravity in a horizontal plane, but 
cause no vertical disturbance. these reciprocating 
parts are balanced by revolving counterbalances those re- 
volving counterbalances can overcome the_ horizontal 
movement of the centre of gravity, but will create a 
vertical disturbance of this centre of gravity precisely 
equal to the horizontal movement which they balance. 
As, however, the horizontal movement is the one which 
creates an irregular pull on the draw-bar and gives a jerky 
motion to the engine and train, this horizontal disturb- 
ance is balanced, though at the expense of a vertical dis- 
turbance. , : 

The old approved practice of counterbalancing locomo- 
tives was to suspend the engine from an overhead frame 
and adjust the weights in the paging Be appar until it 
remained stationary when run at a high speed. No 
attention was paid to the fact that this steadiness was 
obtained at the expense of varying strains in the suspend- 
ing chains. This rough experimental method has gene- 
rally been superseded by the arbitrary practice of balanc- 
ing a specified portion of the reciprocating parts, com- 
monly two-thirds of the whole, and the actual defects of 
this practice were not observed so long as trains ran at 
comparatively slow speeds. 

A few years ago, however, the attention of railroad men 
was called to the fact that rails at various places were de- 
stroyed by a series of short bends, the distance between 
these bends corresponding to the circumference of the 
driving wheels of a locomotive which had run over them. 
A further examination showed that the locomotive itself 
bore marks indicating that the driving wheels had lifted 
and struck the running board above. Mathematical calcu- 
lations followed, and showed that the vertical disturbance 
caused by the counterweights when revolving at high 
speeds was enough to overcome the entire weight on the 
driving wheel, and even to lift it from the track. This 
occurred on several railroads. 

This occurrence was sufficiently alarming in itself, but 
a little thought showed that if at one part of a revolution 
the effect of counterbalancing was enough to lift the 
wheel from the track, at another portion of the revolu- 
tion the pressure on the track must be at least double the 
estimated pressure, so that rails and bridges which were 
proportioned to — a weight of 15,000 lb. on a driving 
wheel were really subjected to a weight of 30,000 Ib. It 
is also evident that this maximum effect, in which the 
wheels jum from the track, was simply the extreme 
case of a disturbance that was always occurring, and 
that the pressure on the driving wheels of any engine in 
which any portion of the reciprocating parts was counter- 

alanced by revolving weights in the wheels, was con- 
stantly varying. 

As the centrifugal force of a revolving body varies with 


come necessary at high s 


the square of the speed, it is evident that this disturbance 
is very much greater at high s s than at low speeds, 
and with small wheels than with large wheels. 

At the annual meeting of the American Society of 
Mechanical Engineers, held in New York City last 
December, two very interesting papers upon this subject 
were read. The first was by Professor WF. M. Goss, of 
Purdue University, Lafayette, Ind., explaining certain 
tests which he had made with a locomotive which, instead 
of being suspended by chains, was so mounted that its 
drivers rested on revolving wheels; and by feeding pieces 
of soft wire between the driving wheels and the support- 
ing wheels, while the engine was running at high speed, 
these wires showed, by the shape in which they came out, 
the variations of pressure. The other paper was by Mr. 
David L. Barnes, of Chicago, and contained an elaborate 
mathematical investigation of these disturbances ; among 
his conclusions Mr. Barnes gives the following : 

“‘The maximum rail pressure of a driving wheel is not 
at all indicated by the static load of the wheel on the rail. 
The impressed load due to the ‘excess balance’ is often 
double the static load, and the pressure at the point of 
impact when the wheel lifts from the rail and drops is 
even greater. There appears to be no way of determining 
what the impact pressure is, but the impressed load due 
to the ‘excess balance’ can be calculated by the formula 
for centrifugal force. About all that is known about the 
~ ? pressure is that it is enough at times to bend a 
70-lb. rail downward vertically 1 in. in cases where the 
engine has small wheels, and is run too fast.” 

Various methods have been devised for overcoming 
this vertical disturbance, and many engineers have come 
to the conclusion that the best thing that could be done 
was to reduce the weights of the reciprocating parts ; 
this is admittedly only a reduction, and not a cure. 
Meanwhile a new feature has been introduced into loco- 
motives which, instead of reducing the trouble, increases 
it greatly, and that is compounding. In a two-cylinder 
compound locomotive the weight of the reciprocatin 
parts of the low-pressure cylinder is necessarily very muc 
greater than that of the smaller piston of the simple loco- 
motive ; while in four-cylinder compounds (like the Bald- 
win) the weight of the reciprocating parts is increased 
enormously. The economies which are claimed for these 
compound locomotives are necessarily obtained at the 
price of increased vertical disturbances. 

The —_ method by which a locomotive can be perfectly 
counterbalanced is one in which the centre of gravity is 
kept constant under all conditions, both vertically and 
horizontally. The revolving parts must be counter- 
balanced by revolving parts, and the reciprocating parts 
by reciprocating parts. If an engine can be counter- 
balanced in this way it will run uniformly at all speeds, 
exerting a uniform pull on the train behind it and a uni- 
form pressure on the wheels ; this is the only possible per- 
fect running locomotive. 

The result would be partially accomplished by a two- 
cylinder locomotive in which the two cranks were placed 
opposite each other ; such an engine, however, would 
an impractical machine, as it would constantly be stuck 
on a centre ; furthermore, the two cylinders would neces- 
sarily be so far apart that while the centre of gravity 
would be kept constant, vertically and longitudinally, it 
would move transversely, producing the effect called 
nosing or wobbling from side to side. 

The balanced compound locomotive (shown in per- 


Fig. 2 on the same page), meets this requirement by the 
use of four cylinders (Figs. 3 to 5), two high-pressure and 
two low - pressure, the high - pressure cylinders being 
placed between the frames and connecting on crank 
axles, while the low-pressure cylinders are placed outside 
the frames and connect on crankpins. The crankpin on 
each side is placed directly opposite the axle-crank on the 
same side (Fig. 4), so that while the high-pressure piston 
is moving forward the low-pressure piston is moving 
backward, and the reciprocating parts of one balance the 
reciprocating parts of the other. On the other side of 
the engine the same arrangement exists, the cranks on 
one side being set on the quarter from those on the other, 
so that the four cranks are at right angles to each other. 
The revolving parts of the low-pressure engines and 
the parallel rods are balanced in the usual way by re- 
volving weights in the wheels. The revolving parts 
of the high-pressure engines are balanced by counter- 
weights built in with the crank-axles. The reciprocating 
parts of each high-pressure cylinder balance the recipro- 
cating parts of the low-pressure cylinder on the same side 
of the engine. So far as either vertical or longitudinal 
disturbance is concerned, the counterbalancing is perfect. 
So far as transverse disturbances are concerned, the dis- 
turbance is reduced to that due to the small distance be- 
tween the centres of the high and low-pressure cylinders, 
and this is not enough to createany serious nosing. The 
four cylinders make a system of compounding at least as 
economical as any compound locomotive yet ——— 
while the fact that the two cylinders on one side begin 
their work at the same time simplifies the valve motion. 
The only constructive detail which has been criticised 
is the crank-axle, and when it is remembered that crank- 
axles are the common European practice, this objection 
will be seen to be more fanciful than real. Every marine 
engine really has a set of crank-axles in the shaft. 
In brief, this locomotive, while giving all the advan- 
tages which can be claimed for a compound engine, is 
the only locomotive yet designed which is counterbalanced 
vertically as well as horizontally, and which, therefore, 
while exerting a uniform pull on the train, also exerts a 
uniform pressure on the track. ! 
As the engine is perfectly balanced vertically there is 
no occasion for using the large driving wheels that be- 
thew: in the ordinary locomo- 





tive; there is no more pounding on the track with 400 


spective in Fig. 1 on page 560, and in elevation in| p 


revolutions per minute than with 200; a 4-ft. wheel will 
run as smoothly at high speeds as an 8-ft, wheel, and en- 
gines can be built which will have the small wheels, 
which are needed to make quick starts, and yet which 
can be run with perfect safety at extreme speeds between 
stations, the constant requirement of local and suburban 
trains. 





The engine which we illustrate was constructed for 
the Balanced Locomotive and Engineering Company, of 
New York, and was tested by Professor W. F. M. Goss, 
at the Purdue University, Lafayette. The following is 
= —— reproduction of Professor Goss’s report of 
the trials: 


“A Report or Tests TO DETERMINE THE CONDITION 
or DrivE-WHEEL BALANCE IN ‘ BALANCED CoMPOUND 
LocomotivE No. 1.’ 

“* Outline of Tests.—In ay ration for the tests the 
engine was mounted upon the locomotive testing plant of 
Purdue University, which provides: (1) Supporting 
wheels carried by shafts running in fixed bearings to re- 
ceive the locomotive drivers and to turn them; (2) brakes 
mounted upon the shafts of the sup; rting wheels and 
having sufficient capacity to absorb continuously the 
maximum power of the locomotive; and (3) a traction 
dynamometer to indicate the pulling force exerted by the 
locomotive wheels. The arrangement of the plant is such 
that a locomotive mounted upon it may be driven by its 
own steam at any speed at under any load, the condi- 
tions being similar to those of the track. 

‘* When the engine had been thus mounted, provision 
was made for passing lengths of small soft wire under the 
tread of the drivers while the engine was running at 
speed, the expectation being that the thickness of the 
boi as it — from under = wheel byes bear some 
relation to the pressure imposed upon it during its pas- 
sage. It was thought that if through the ya Je of the 
counterbalancing, or from any other cause, the pressure 
of the wheel upon the track should chance to vary as it 
revolved, the resulting wire would vary in thickness. 
Fig. 6 shows the appliance, and Fig. 7 the form of the 
end of the wire. 

“That such expectation was reasonable may be in- 
ferred from results of similar tests previously conducted in 
connection with a locomotive which was balanced in a 
manner now common on all roads. Wires which had been 
passed under the wheels of this engine not only showed 
regular variation in thickness, corresponding with de- 
finite portions of the wheels’ cycle ; but when the speed 
was high portions of the wire would retain their original 
section, notwithstanding the fact that they had passed 
under the tread of the wheel, showing conclusively tha 
the wheel had risen entirely clear of its support during a 
portion of its revolution. 

“Summary of Results.—The results of the tests fully 
confirm the theory which underlies the design of those 
portions of the engine affecting the balance of the drive 


be | wheels. In the course of the tests wires were repeatedly 


obtained both from main and rear drivers, while the 
engine was working at a high speed, which were practi- 
cally uniform in thickness. They show that there was little 
or no variation in the pressure with which the drivers act 
upon the supporting wheels, and justify the conclusion 
that the maximum wheel pressure, when the engine is 
running at speed, is practically no greater than the static 

ressure due to the weight of the engine ; in other words, 
the so-called ‘ hammer Blow,’ which attends the action of 
ordinary engines when run at high speed, does not appear 
in the action of the balanced locomotive. 

‘*In discussing the behaviour of engines which are 
balanced in the usual manner, Professor Lanza, in a paper 
presented to the American Society of Mechanical Engi- 
neers, says: 

‘**«There are five different motions which the locomotive 
(of ordinary type) would receive through the action of the 
reciprocating parts if free to obey them. They are as 
follow : 

**¢1, Jerking, or forward and backward motion. 

‘* 9. Nosing, an oscillation about a vertical axis through 
the centre of gravity. 

“**3, Galloping, an oscillation about an horizontal axis 
at right angles to the track. 

“**4, Pounding, a vertical up-and-down motion. 

***5. Roll, an oscillation about an horizontal axis.’ 

‘‘Without attempting to distinguish between all of 
these several oscillations, it may be said that experience 
with testing =e proves that with both eight-wheeled 
and ten-wheeled engines of the ordinary types, running at 
speed, the jerking is so severe as to make it difficult to 
hold the engine under test to its position on the plant, 
while the nosing action results in a side swing of the 
front bolster through a distance from } in. to f in., de- 
pending upon the speed. 

‘*The balanced locomotive, on the contrary, gives very 
little jerk, and the side swing of its first bolster is not 
over 4 in. under any condition of speed at which tests 
were run. 

“The longer wheel base of the balanced locomotive, as 
compared with that of the other locomotives referred to, 
would assist somewhat in holding the engine steady ; 
while, on the other hand, the bolster from which measure- 
ments were made is located well out in front of the body 
of the engine, a position much further from the drive 
wheels than that cccupied by the bolsters of the a 
referred to, and one which makes apparent a very slight 
angular movement. 

**The conclusion is, therefore, that whatever the speed, 
the wheel pressure of the balanced locomotive will not 
vary, except as the wheels may be acted upon by acci- 
dental forces, as, for example, impact due to inequalities 
in the track, or changes in the = of the centre of 





gravity of the heavier portions of the machine relative to 
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wheels, through the engine rocking or tipping on its 
springs. The wheels at all speeds turn smoothly, while 
the machine, as a whole, remains almost motionless. 
Oscillations of every sort which appear in the balanced 
locomotive are of less than one-half the amplitude of 
those which attend the action of a locomotive of the ordi- 
nary type. It is evident, therefore, that the means 
adopted to secure perfectly-balanced wheels have also 
served to greatly increase the steadiness of the locomotive 
as a whole. 

**Tn an eight-wheeled locomotive of the ordinary type 
there are connected, directly and indirectly, with the 
cranks on each side a coupling-rod, main-rod, crosshead, 
piston-rod, and piston (Fig. 8). 

‘“*When the engine is in motion every portion of the 
coupling rod follows a circular path, and the effect of the 
centrifugal forces resulting from it, which alone affect the 


balance of the wheels, is the same as would result if its | 


place were taken by weights symmetrically disposed 
about the two crank-pins, each weight having half the 
mass of the rod. 

**The main rod has different motions at every different 
point throughout its length. The crank-pin end follows 
a circular path, while the crosshead end moves along 
a straight line; the effect of this motion, so far as 
it concerns the balance of the wheels, being the same 
as that which might be produced by an imaginary 
rod, one portion of which assumed to follow a 
circular path only, and the remaining portion a recti- 
linear path only. That is, a portion of the mass of the 
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‘rod such as that upon the right of A, Fig. 8, may be | 


assumed to be simply a revolving mass attached to the 
crank-pin, while the remaining portion may be assumed | 
to partake of the motion of the crosshead only, of which, 
in effect, it becomes a part. 

‘**The rotating parts, therefore, which require attention 
in balancing the drive wheels are the cranks, the crank- 
pins, the coupling-rods, and a portion, usually about two- 


| thirds of the main-rods; the reciprocating parts are a 


portion, usually a third of the main-rod, the crosshead, 

the piston-rod, and the piston. In Fig. 8 the revolving 
yarts are shaded, while the reciprocating parts are in out- | 
ine. 

‘* A perfect balance of all the revolving parts attached to 
the pins, and of the cranks and crank-pins themselves, may | 
be secured by adding weights to the opposite side of the 
wheels, the condition for each wheel then being that 
shown by Fig. 9, in which the masses c and d are assumed 
to be revolving about the centre 0, the one representing 


| the masses connecting the crank-pin, and the other the 





mass of the counterweight. As the centrifugal action of 
each of these masses is radial, and as the masses are on 
opposite sides of the centre about which they rotate, the 
system is in perfect balance. 

**But it is to be noted that all this applies to the revolv- 
ing partsonly. A locomotive in which the counterweights 
are only equal to the revolving weights (Fig. 8), if used at 
the head of a train, will act upon the latter by a succes- 
sion of jerks which will be too severe in their effect to be 
permitted. 





“ 
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“The reason for this will be understood if we consider 
the conditions existing in an engine at speed at the instant 
the cranks are passing the centre; that is, when they are 
in position shown by Fig. 10. At this instant, the radial 
force exerted upon the crank-pin, arising from the motion 
of the connected parts, is the sum of that due to the 
rotating parts, plus that due to the reciprocating parts. 

‘To make the engine pass the centres smoothly, there- 
fore, additional weights are put into the wheels, which 
are shown diagrammatically by the black annular masses 
in Fig. 10. This portion of the counterweight, which is in 
excess of that required by the revolving parts, and which 
is added on account of the reciprocating parts alone, 18 
called the ‘ excess balance.’ 

‘Tn the position shown by Fig. 10, the excess balance 
acts in opposition to the reciprocating parts, and when pro- 
py proportioned may hold them in perfect equilibrium ; 
nut with a change in the position of the wheel this con- 
dition ceases and other conditions appear. 

_‘* Thus Fig. 12 shows a change of a quarter of a revolu- 
tion. 

“Tn the new position the action of the excess balance call 
not in any way be opposed by that of the reciprocating 
part ; and hence, its only effect is to increase the force 
with which the wheel presses upon the rail. 

“To make the statement of the whole matter a trifle 
more technical, but vastly more comprehensive, it may I e 
said that since the counterweights move in circular paths 
it is only the horizontal component of the radial force 


, derived from them which can serve to neutralise the effect 
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of the reciprocating parts ; the vertical component of all 
that portion of the force which applies to reciprocating 

rts, that is, of the excess balance, is unbalanced. This 
unbalanced vertical component causes the pressure of the 
driver on the rail to vary with every revolution, its 
changing value being well illustrated by Fig. 11, in which 
ab is the radial force, a ¢ the horizontal component, and 
be the vertical component, resulting from the rotation of 
the counterweight about the centre o. If the counter- 
weight revolves at a uniform speed, the radial force will 
be constant, but the value of the components a) and 
ae will constantly vary, one increasing as the other 
diminishes. ; : 

“The Purdue experiments were conducted in a manner 
similar to those made in connection with the balanced 
engine already described, and a detailed description of 
them is presented as an appendix to this report.* Fig. 15 
gives the actual thickness of some of the wires at different 
phases of the wheel’s motion. 

As the result of theoretical research, observation upon 








of the reciprocating parts to go unbalanced, a practice 
which is justified because of the ability of the heavier 
machines to absorb the oscillating forces developed by the 
motion of the reciprocating parts before they can be 
transmitted to the train. 

‘*There has been no lack of effort on the part of super- 
intendents of motive power to make locomotives of the 
ordinary type less destructive to track, but it is very 
doubtful if all that has thus far been done has accom- 
plished more than to prevent a growth of the evil, as en- 
gines have been increased in size and speed. 

“The Principles Underlying the Design of the Balanced 
Locomotive.—Referring to the mechanism of one side of 
the balanced locomotive, there is outside of the frame a 
low-pressure cylinder, the reciprocating and revolving 
parts of which connect with crankpins in the usual 
manner. These parts are shown in black in Fig. 13. 
Inside of a frame, and as close to the low-pressure 
cylinder as practicable, is a high-pressure cylinder, the 
revolving and reciprocating parts of which connect with 
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the road, and of laboratory investigation, the destructive 
effects upon track and bridges arising from the presence 
of the excess balance, is now generally recognised ; but, 
notwithstanding this, there have been as yet few attempts 
to abolish the excess balance, which is the root of the evil. 
The fact still remains that an engine of the ordinary type 
pulls its train most smoothly and rides the easiest when 
the excess balance is equal to the full weight of the recipro- 
cating parts. A common rule allows the excess balance to 
be equal to 70 per cent. of the weight of the reciprocating 
parts, and requires that it be Poatce. distributed between 
me coupled wheels. The present rule of the American 
Master Mechanics’ Association requires that 45th part 
of the weight of the engine be subtracted from the weight 
of the reciprocating parts of each side to find the weight 
of the excess balance, which must be divided equally 
among the coupled wheels on each side. If applied to 
aan engines now running, this rule would give substan- 
ally the same results as the first one stated ; but for the 
very heavy engines now built, it allows a larger proportion 
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an inside crank. It is to be noticed that the inside 
crank is diametrically opposite to the outside crank. 

‘* By the arrangement described, all revolving parts are 
balanced by revolving weights, and all reciprocating parts 
by reciprocating weights. The following is a description 
of the manner in which this is accomplished: The rear 
wheel has only revolving parts connected with the crank- 
pin, and the counterbalance in this wheel is made suffi- 
cient for these parts alone. As there is no excess balance 
in this wheel the condition of perfect equilibrium is main- 
tained undisturbed. 

‘‘While the conditions affecting the main wheel are 
somewhat more complicated, they are nevertheless quite 
as perfectly dealt with. The revolving parts (Figs. 13 
pot 14), attached to the outside crankpins, are per- 
fectly balanced by the revolving counterbalance in 
the wheel, and the reciprocating parts attached to 
this crankpin have absolutely no balance in the 
wheel. Again, the revolving parts attached to the 
inside crank are perfectly balanced by revolving parts 
attached to these cranks. The reciprocating parts con- 
nected with the inside crank have no balance in the 


wheel. That is, the revolving parts attached to the! 


crankpins are in each case balanced by revolving counter- 
weights, which enter into the design of the wheels and 
cranks. The main wheel has no excess balance. 

‘* The reciprocating parts connecting with the outside 
——_ are unbalanced, so far as this crankpin is con- 
cerned, and the similar parts connecting with the inside 
— are unbalanced so far as that crankpin is con- 
cerned ; but these two unbalanced elements are designed 
to be equal, and, being connected with crankpins which 
are diametrically opposite, their motion is opposite, and 
hence they hold each other in equilibrium. One is a 
balance for the other. As, therefore, the reciprocating 
parts are completely balanced, there are no forces to ‘ji 
the train,’ and as no use is made of ‘excess balance, 
there is no ‘ vertical component’ to act upon the wheel 
and to vary its pressure upon the rail. 

“These statements are based upon the truth of the 
principle, which appears to be fundamental in the design. 
As the actual weight of the parts involved is not avail- 
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able, the statements cannot be demonstrated numerically, 
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but the tests already described go to indicate that, having 
7 a correct principle, the designer made no mistake 
in the development of details. 

“The Experiments.—In carrying out the experiment 
with the balanced locomotive some difficulty was expe- 
rienced in guiding the wire between the driver and its 
supporting wheel—a difficulty due to the fact that the 
treads of the drivers were coned while the face of the 
supporting wheels was straight, the line of contact be- 
tween them, as measured across their face, being, as a 
consequence, very short. For this reason it sometimes 
happened that a wire, which had been started, would roll 
out from under the wheel, either partially or entirely, and 
thus present a variable thickness. It is evident, however, 
that irregularities resulting from this cause would occur 
at random ; that is, they would have no definite relation 
with definite phases of the wheel’s motion, and in making 
comparison all such wires have been thrown out. 

‘* A defect of another sort also appears in some of the 
wires. It happened that the wires which were first used 
proved to be so hard that they impressed themselves 
slightly into the face of the wheels. Wires, which were 








afterward sent through, occasionally followed at intervals 
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along their length the very slight grooves which the pre- 
vious wires had formed, and when this occurred the wire 
is flattened less than at other portions of its length. But 
there is no occasion for false conclusions from this 
cause, since in every case the impress of the groove is 
clearly traced upon the wires, sections containing this 
defect being similar to that shown by Fig. 17. 

‘‘The Wires.—In the course of the experiments a large 
number of wires were run under the several wheels experi- 
mented upon. Many of these were calipered at 2in. 
intervals throughout their length and the dimensions thus 
formed were plotted to scale.” Fig. 16 shows to a very 
exaggerated scale the variation in the thickness found in 
the actual wire. 

‘‘The significance of the results already described is 
emphasised by comparing them with results obtained in 
similar manner and under similar conditions, from an en- 

ine of the ordinary type. Such a comparison is made in 
Fig. 16. The diagram of the wire from the balanced en- 

ine, which appears in this figure, is not shown elsewhere, 
But that of the wires from the ordinary engine is taken 
from Fig. 15, changed in scale, and as to the direction of 
wheel motion. 

‘*The diameter of the drivers for the balanced engines 
is 67.4 in., and for the ordinary engine 62.5 in., so that 
while the number of revolutions per minute for the latter 
somewhat greater than for the balanced engine, the speed 
in miles per hour is less. These differences, however, are 
too slight to impair the value of the comparison. The 
original wires were, in both cases, of practically the same 
81Ze. 

“The one important difference in condition is to be 
found in the fact that the wheel of the ordinary engine 
carried 400 lb. excess balance, while that of the balanced 
engine, as already explained, had no excess balance. The 
result is that while the wire from the balanced engine is 
nearly of the same thickness throughout, that from the 
ordinary engine increases in thickness as the counter- 
balance in the wheel approaches the upper quarter, until 
its full diameter is reached ; a condition which continues 
through several feet of its length, and makes plain the 
fact that the wheel must have risen clear of its support 
during a considerable portion of its revolution. 

“The conclusions eols recited seem, therefore, to be 
fully justified by the data upon which they are : 
which conclusions are, in effect, that the drive wheels of 
the balanced locomotive are at all times in perfect balance; 
that they neither increase nor diminish the pressure with 
which they act upon the rails as they revolve, except as 
they may be acted upon by accidental causes ; and that 
all the oscillations of the locomotive are very much less 
than those which attend the action of a locomotive as ordi- 
narily balanced.” 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting 
of the pig-iron market last Thursday a fair amount of 
business was done, some 15,000 tons of iron being dealt 
in, and the tone was steady. Scotch iron was aaemaal 
in price, while Cleveland fell 4d. per ton. Not much 
change took place in the afternoon, The settlement 
prices at the close were: Scotch iron, 45s. 9d. per ton ; 
Cleveland, 42s. 104d.; Cumberland and Middlesbrough 
hematite iron, 48s. 74d. and 49s. 3d. per ton respectively. 
On Friday forenoon the market was quiet, and only 12,000 
tons changed hands. The tone was easier, and Scotch 
declined 4d. per ton. In the afternoon the market was 
firm and active, 25,000 tons changing hands, and prices 
advancing 1d. per ton. The closing settlement prices 
were 45s. 104d., 42s. 10}d., 48s. 9d., and 49s. 3d. per ton 
respectively. On Monday forenoon the market! was very 
idle, not more than 7000 tons of iron being dealt in. 
Prices were steady, but Scotch declined 4d. per ton 
from Friday’s prices. In the afternoon the market was 
very flat, about 10,000 tons changing hands. Scotch 
iron declined 2)d. per ton and hematite iron 14d. 
At the forenoon meeting on Tuesday about 20,000 tons 
were dealt in. The tone was steady, and Scotch iron rose 
1d. per ton. In the afternoon, however, the market was 
very firm, Scotch leaving off 4d. up from the lowest point 
touched in the forenoon, and the sales amounted to 15,000 
tons. The settlement price 45s, 9d., 42s. 74d., 48s. 74d., 
and 48s. 104d. per ton. At the forenoon meeting to-day 
some 15,000 tons were dealt in. There was a general 
fall in prices. In the afternoon other 20,000 tons were 
sold. The flatness was due in some measure to fresh im- 
ports of American pig iron. The settlement prices at the 
close were 45s. 6d., 42s. 14d., 48s. 44d., and 48s. 104d. per ton. 
The following are the current quotations for No. 1 special 
brands of makers’ iron: Clyde, 50s. 6d. per ton; Gart- 
sherrie, Summerlee, and Calder, 51s. ; Coltness, 52s.-— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s. ; Shotts (shipped at Leith), 
52s.; Carron (shipped at Grangemouth), 51s. 6d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 5329 tons, as compared with 6172 tons in the 
corresponding week of last year. They included 450 tons 
for Canada, 345 tons for Italy, 610 tons for Germany, 
150 tons for Russia, 345 tons for Holland, 150 tons for 
Belgium, 350 tons for China and Japan, smaller quanti- 
ties for other countries, and 2639 tons coastwise. There 
are now 78 blast-furnaces in actual operation, compared 
with 75 at the same time last year. There has again been a 
little more interest taken by the ublic, but the bulk of the 
business reported has been largely of the “inside ” charac- 
ter. Consumers buy moderately in view of the still-pro- 
tracted labour disputes, but local deliveries and export 
orders are well maintained against current contracts. 
Six of the furnaces in blast are making basic iron, 35 are 
making ordinary iron, and the remaining 37 are working 
on hematite iron ore. The stocks of pig iron in Messrs. 





Connal and Co.’s public warrant stores stood at 343,687 
tons yesterday afternoon, as compared with 344,338 tons 
yesterday week, thus showing for the past week a reduc- 
tion amounting to 651 tons. 


Finished Iron and Steel Trades.—Notwithstanding the 
fact of so large a number of the engineering works, ship- 
yards, &c., being largely at a standstill through the lock-out 
and strike, the demand for finished iron and steel still 
continues brisk, while prices remain at the top level. The 
works are kept briskly employed. 


Sulphate of Ammonia.—This commodity is in firmer 
demand than it was some months ago, and the price is 
going upwards. The quotations are at — 81. 6s. 3d. 
to 8/. 7s. 6d. per ton f.o.b. Leith, while for forward 
delivery business has been done at 8/. 12s. 6d. per ton. 
This year’s shipments have reached 114,021 tons, as 
against 92,939 tons for the same period of last year—an 
increase of 21,082 tons. 


Glasgow Copper Market.—The copper market was idle 
and weak last Piseley forenoon, no business being done. 
Prices were 47/1. 83s. 9d. oy ton cash buyers, and 48/. 5s. 
per ton three months. t the morning meeting on the 
following day one lot was sold at 48/. eighteen days, the 
cash price being unchanged. In the afternoon 100 tons 
were sold, and prices declined 2s. 6d. per ton. 


New Shipbuilding Orders.—Messrs. Kincaid and Co., 
engineers, Greenock, have contracted to build and engine 
a light-draught steamer, of the stern-wheel type, of 85 ft. 
length, for service in the Zambesi. The vessel will be 
16 ft. broad, 3 ft. 6 in. deep, and will have a speed of 10 
miles per hour. During construction she will be superin- 
tended by Mr. Robert Morton, consulting engineer, 
Glasgow and Greenock.—Messrs. William Hamilton and 
Co., Port Glasgow, have received an order for a screw 
steamer.—A composite sailing yacht of about 200 tons is 
to be built by Messrs. D. and W. Henderson and Co. from 
the designs of Mr. G. L. Watson, naval architect, Glasgow. 
Messrs. C. H. Hunter and Co., of London, have con- 
tracted for a new boat of about 6000 tons with a Clyde 
firm at about 6/. per ton.—Messrs. A. Hall and Co., 
Aberdeen, have undertaken to build a steam trawler of 
200 tons gross, for Mr. C. Pickering, Hull.—Messrs. 
Thomas Wilson, Sons, and Co., Limited, have con- 
tracted with the Caledon Shipbuilding Company, 
Dundee, for the construction of two steel screw 
steamers of about 1000 tons, to be engaged in their 
Continental neo gg and cargo traffic. These steamers 
are to be built to the rules, and under the special 
survey of the British Corporation Registry.—The Grange- 
mouth Dockyard Company have contracted for the hull 
of a coasting steamer for Messrs. Hutson and Son, Glas- 
gow, who will supply the engines and other machinery. 
She is to be built to the highest class at Lloyds’, and to 
be supplied with all modern appliances for quick and 
economical working. The Dockyard Company have now 
six vessels under construction, besides extensive repairs 
to the steamer Abertay, thus ensuring plenty of work for 
the winter. 


Extension of the Glasgow Sewage Purification Works.— 
An important extensiou of the Dalmarnock Sewage 
Works was inaugurated last week. It consists of eighteen 
additional precipitation tanks built of brick with concrete 
floors, each 100 ft. by 40 ft., with a water-holding depth 
of 7 ft. The extensions were designed by Mr. A. B. 
McDonald, the city engineer, on the lines of the scheme 
originally laid off by the late Mr. Alsing. The total cost 
of the extension was about 11,0007. There was also seen 
in operation the Cummer plant for dredging the sewage 
sludge, which was recently erected at a cost of fully 
2000/. This pressed and dried sludge is supplied to farmers 
as the ‘‘Globe Fertiliser.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Yorkshire Coalfield.—The announcement has been 
made by Mr. Garforth, manager of the Altofts Collieries, 
near Normanton, that by sinking to a depth of 500 yards 
they have come across a new seam of coal, 3 ft. 4 in. 
thick, of excellent quality. 


Shefiield Trade with America.—The return of exports 
to the United States from the Sheffield Consular district 
for the quarter ending September, is not welcome in- 
formation. In cutlery there is a very serious decline, 
the value being only 12,001/., as compared with 62,422/. in 
the previous quarter, and 29,7862. in the corresponding 
quarter of 1896. The falling off is attributed to the heavy 
stocks which were laid in before the passing of the Dingley 
Tariff Bill, Stocks are apparently being worked off, as 
business has begun to improve, a fair amount of cutlery 
having been sent to the States last month. The value of 
the steel sent last quarter was 55,712/., against 50,5127. in 
the wep peed period of last quarter. The best brands 
of tool and self-hardening steels the Americans continue 
to draw from this country, chiefly from Sheffield, but the 
commoner brands they make themselves. 


The Iron and Steel Trades.—The condition of these 
departments of trade are, under the circumstances, very 
sway ve sg The demand for iron is steady and prices 
for finished qualities are firm. The fact that to meet 
current demand hematites are being drawn from stock 
tends to strengthen quotations. For pig iron better 
prices are being obtained. Contracts for both Bessemer 
and Siemens steels continue to be placed and some makers 
are well booked for both qualities far into next year. A 
great deal of the steel is required for the manufacture of 
railway material as well as for saws, machine knives, and 
similar goods. Bessemer steel is making 6/. to 6/. 10s 
and Siemens steel from 6/. 10s. to 10/., and special 
qualities hammered up to 12/, per ton. The opinion 








amongst makers of both iron and steel is that 
with the close of the engineers’ dispute there will 
be a big demand for all classes of material, and 
that prices will go up considerably. The immediate 
outlook in some of the lighter industries of the 
city is not so encouraging. The season orders for 
cutlery, silver and plated goods, and similar wares, 
are much smaller than for some quarters past ; and while 
there is no great pressure of business now there will be 
less, it is feared, next month. It has been usual for a great 
deal of overtime to be made from now up to Christmas ; 
but now in the cutlery trade men are seeking employment. 
At the recent ivory sales prices went up 2/. per ewt., and 
the Sheffield cutlers have put on an all-round increase of 
7 = cent. This is the third advance in about six months, 
and amounts altogether to 20 per cent. Even now the 
cutlers say they are not recouped for the rise that has 
taken place in raw material. 


South Yorkshire Coal and Coke Trades.—These branches 
of trade continue, on the whole, in a fairly satisfactory 
condition. The shipping season, which has been one of 
the best on record, is now drawing to a close, although a 
good tonnage is still going te Hull, Grimsby, and the other 

rts. The demand for fuel for manufacturing purposes 
is not being affected to the extent that might have been 
expected by the engineers’ strike, most firms still taking 
an average quantity. There is a heavy business being 
done in gas coal, and a ready market is found for all that 
is not contracted for. House coal is not going so well, as 
the weather has been mild, and most large consumers 
have secured their winter stocks. As at least three coke- 
producing collieries have been closed in recent times, 
there is not more put on the market now than can be 
utilised, and prices remain firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Pig-Iron Trade.—Yesterday the attend- 
ance on ’Change here was not large, and business was not 
quite so brisk as it has been of late. There was a slight 
easing in warrants. At the same time, however, a fairly 
large business was done in pig iron, and sellers were 
not at all disposed to reduce their quotations. For 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron 423. 6d. was generally mete 9 whilst for delivery 
to the end of the year 42s. 3d. was the price, and for 
delivery over the first quarter of 1898, 42s. Trans- 
actions were recorded at these figures. Foundry 4 was 
41s. to 41s. 3d., grey forge 40s., mottled 39s, 9d., and white 
39s, 3d. to 39s. 6d. Middlesbrough warrants were 42s. 6d. 
cash buyers. East coast hematite pig iron was in fairly 
good request, and few sellers would quote below 49s. 6d. for 
early delivery of Nos. 1, 2, and 3, whilst several producers 
asked up to 50s. The former quotation was realised, but 
it must be mentioned that there were buyers who en- 
deavoured to purchase at 49s., and who were not disposed 
to pay more. Rubio ore was 14s. 6d. ex-ship Tees. 
——e hematite warrants were 48s. 10}d., cash 
buyers. To-day, prices for makers’ iron were rather easier, 
but they were not quotably altered, sellers being very re- 
luctant to reduce rates. Middlesbrough warrants fell to 
42s. 1d. cash buyers, but sellers would not listen to such 
a figure. Middlesbrough hematite warrants eased to 
48s. 9}d. cash buyers. Towards the end of October 
deliveries of pig iron should have been on a very large 
scale, but climatic conditions interfered with shipping 
movements, and the iron required could not at all times 
be got very freely. Deliveries this month promise to be 
heavy. 

Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a much better con- 
dition that could naturally be expected, considering the 
great Labour trouble. Most works keep fairly well em- 
“ne gr Prices all round are well maintained, and, in 
act, strange to say, steel ship-plates have a decided 
upward tendency. Quotations are: Common iron bars, 
51. 5s. ; best bars, 52. 15s. ; iron ship-plates, 5/. 2s. 6d. ; 
iron ship-angles, 5/.; steel ship-plates, 5/. 5s, to 5/. 7s. 6d. ; 
and steel ship-angles, 5/. 2s. 6d.—all less the customary 
ad cent. discount for cash. Heavy sections of steel 
rails keep at about 4/. 10s. net at works, 


_ Engineering and Shipbuilding.—The continued trouble 
in the engineering trade is playing sad havoc with that 
industry and with shipbuilding. Most of the shipyards 
are closed, and if they were to remain so for three months, 
and the engineers were to resume work at once, ship- 
builders would be waiting for theirengines. Sir Raylton 
Dixon has managed to keep his yard at Middlesbrough 
going up to the present, but lately he has had to dis- 
charge a number of men. He has suggested to his em- 
ployés that instead of closing the yard they should work 
shorter time than at present. 

Coal and Coke.—Gas coal keeps firm and in pretty good 
demand. Bunkers are in full uest, and prices keep 
stiff. Manufacturing and household coal somewhat dull, 
Quotations for coke are maintained. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for the best steam coal for prompt 
shipment has been of about average importance ; prices 
have ran from 9s. 6d. to 10s. per ton, while ordinary 
qualities have made 9s. 3d. to 9s. 6d. per ton. Orders for 
household coal have been increasing of late; No. 3 
Rhondda large has made 10s. 9d. per ton. Patent fuel 
has not been very active, but prices have shown little 
change. The demand for coke has been somewhat 
affected by the strike in the engineering trade ; foundry 
qualities have made 17s. to 17s. 6d. per ton, and furnace 
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ditto 15s. to 16s. 6d. per ton. Iron ore has ruled firm ; 
the best rubio has made 14s, 3d. to 14s. 6d. per ton. As 
regards the manufactured iron and steel trades, it may be 
observed that the demand for rails has slightly improved. 


Greater Bristol.—Bristol has this week become a city of 
320,000 inhabitants or thereabouts. This total exhibits 
an increase of nearly 90,000 upon the population hitherto 
attributed to the city. This rapid advance is due to the 
fact that the boundaries of Bristol have been revised, 
that is, extended. 


The ‘* Collingwood.” —The Lords of the Admiralty have 
been informed that the boilers of the Collingwood line of 
battleship, which, since her return from the Mediterranean 
in March, has been acting as coastguard ship at Bantry, 
are in a defective.condition, and the chief engineer of the 
ship has suggested that all the furnaces should be renewed. 
The defects are of such an extensive character that it is 
proposed to send the vessel to Devonport at once, instead 
of waiting for her annual refit in April. The work of 
renewing the furnaces will alone cost about 5000/., and will 
occupy three months. As, however, several other repairs 
and alterations are required, it is estimated that about 
12,0007. will be spent on the vessel. 


South Wales Coal.—The French Compagnie Générale 
Transatlantique has entered into contracts with Welsh 
firms for the supply of about 270,000 tons of colliery 
screened steam coal. The actual prices obtained have 
not been disclosed, but the best coal is stated to range 
between 10s. 3d. and 10s. 6d. per ton, less 3d.; and the 
Monmouthshire between 9s. 3d. and 9s. 6d, per ton, less 
2)d. and 3d. The quantity to be supplied in each case 
is as follows: Cambrian Collieries, Limited, 100,000 tons; 
Ocean Steam Coal Company, Limited, 100,000 tons ; and 
Naval Coal Company, 40,000 tons. The order for the 
Monmouthshire coal has been divided between the 
Tredegar Coal Company and the Tillery Coal Company. 

New Royal Yacht.—All the drawings for the new Royal 
yacht have been received at Pembroke Dockyard, and 
workmen have been employed in laying blocks to receive 
her keel. The name of the yacht is not yet definitely de- 
yy e on, but it is understood she will be called the Prince 
Albert. 


The Rhymney Valley.—The iron trade has been tolerabl 
brisk. The steel trade has also continued firm, although 
prices have not shown any quotable improvement. 


Newport Corporation Water Works.—In accordance 
with a recommendation incorporated in a report of Mr. 
Baldwin Latham, the water works committee of the 
Newport Town Council resolved on Wednesday to carry 
on the lining of concrete in the trench at the Wentwood 
Water Works, which proved inefficient when tested. 


The Electric Light at Weymouth.—At a meeting of the 
town council of Weymouth, on Friday, a letter was read 
from Mr. L. Cleave, acting for a local syndicate, praying 
for the support of the council to an application for a 
provisional order for introducing the electric light into 
the town. The terms offered included the insertion of a 
clause enabling the town to purchase the undertaking at 
afuture date. The council regarded the movement in a 
friendly spirit, but it was thought that the work should 
be carried out by the town; and, after a long discussion, 
it was decided not to support the application of the 
syndicate, but to apply for a provisional order for the 
local authority. 








Tue Royat Nava. List Diary anp Nava Hanp- 
BOOK FOR 1898.—This work issued at 3s. net in conjunc- 
tion with Lean’s Royal Naval List, will be welcomed by 
all who take an interest in naval subjects, for in addi- 
tion to a diary, with good paper, 42 square inches for 
each day’s memoranda, there is much information given 
as to naval officials, with interesting articles on astro- 
nomy, hydrography, terrestrial magnetism, celestial 
pean and other sciences associated with navigation. 

fr. J. K. Laughton writes a brief summary of ‘The 
Naval Progress of the Year,” and the First Lords’ 
“Memorandum” is reproduced. It would have been 
interesting to have had a list of the ships in the Fleet 
with their dimensions, and particularly a fist of all ships 
building. In the list of heads of departments and of other 
officials we note some omissions, but these doubtless will 
be rectified in future issues. The publishers are Witherby 
and Co., 326, High Holborn. 





ISLE or ASCHOLME LicuT RaiLway.—Statutory notices 
are being issued of an application to the Light Railway 
Commissioners for the incorporation of the Isleof Ascholme 
Light Railways Company. Several private meetings of 
landowners, and others interested, have been held. The 

roposed line is to be made from Haxey, on the Great 
Northern Railway and Great Eastern Railway joint line, 
to Swinefleet in Goole, where it will join the proposed 
= Goole and Marshland Light Railway at the Peat 
— The course proposed for the new line is from 
Whey’ through Epworth and Belton, across Crowle 
: harf Station, on the Great Central Railway, through 
Ealand to Crowle, thence down to Rainsbutt, and then 
ining the Goole line at Swinefleet. The character of 
the district through which the pro light line will 
vey 1s very similar to the Goole and Marshland area, and 
estar ~ which have led to the construction of the 
~ t t will apply to the Isle of Axholme roject. With 
= rm age of Haxey and Crowle Wharf, the district is 
absolute y without railway communication ; and as some 
= ba it are 9 miles or so from a station, much diffi- 
uity has been experienced in getting produce to market. 
te — is 5 miles from any station, and some parts are 
a Bypeces on It is intended to provide primaril 
idle te aforded of produce, but passenger facilities will 





MISCELLANEA. 


Tue Whitby Rural District Council have instructed Mr. 
D. Balfour, M. Inst. C.E., F.G.S., &c., Newcastle-on- 
Tyne, to report on a scheme of water supply for Robin 

ood’s Bay, Thorpe-lane, and Thorpe. 


A new bridge across the Danube is under contemplation 
and will, if completed, be of the greatest importance to 
East Servia po Roumania. The Servian Government 
has go | expressed its willingness to that of Roumania 
to pay half the cost of a bridge between Tam-Severin in 
Roumania and Kladowa in Servia, with correspondin 
railways. The cost is estimated at some 800,000/., an 
the negotiations between the two countries will be ad- 
vanced with all speed. 


On Tuesday last the extension of the Highland Rail- 
way line from Strome Ferry to Kyleakin, a distance of 
over 10 miles, was opened for traffic in the presence of 
Sir George M‘Pherson-Grant, the directors of the com- 

ny, and visitors from the mainland and islands of 

kye and Lewis. The new line has cost over 200,000/., 
and in consequence of the great rock-cutting and the ad- 
vantage to the development of the West Coast industries, 
the Government gave a grant of 45,0002. A new railway 
pier and harbour accommodation have been constructed. 


There are at present several reforms under discussion as 
regards Germany’s telephonic connections within the 
country. All new inventions are carefully examined into 
and competent persons have been sent abroad in order to 
study the arrangements in various countries. Special 
attention has been paid to the Swedish telephones, which 
are not only far advanced from an engineering point of 
view, but which have been adopted by all classes of the 
nation to a unique extent. Outside Stockholm this is 
principally due to the efficiency of the State telephones. 


Considerable discrepancies occur in the values of the 
conductivity of aluminium found by different experi- 
menters. he most recent determinations, those of 
Messrs. J. W. Richards and J. A. Thomson, show that 
the quality in question is much affected by impurities, as 
shown by the following Table, which refers to the con- 
ductivity of commercial hand-drawn aluminium wire as 
compared with copper : 


Aluminium. Copper 

per Cent. = 100. 
98.5 aes nae oe ase Be 55.0 
99.0 ths ta ees “i ae 59.0 
99.5 ae a ree eat oes 61.0 
99.75 bas re 5 ... 63 to 64 
100 oes ake probably 66.0 to 67.0 


Annealed wire gave results about 1 per cent. higher. 


Mr. Longford, our Consul at Nagasaki, describing in 
his last report the prospects of the coal industry in his 
district, refers to the labour difficulties which have arisen 
at the mines. The increased cost of labour, he says, is 
being so acutely felt at the principal mines that a move- 
ment is now on foot to replace all Japanese at the mines 
by coolies imported from Korea ; and it is not only in in- 
creased cost that the labour question is making itself ap- 
parent in the mining and other industries. The docility, 
patience, and subordination, which formerly were so 
characteristic of the Japanese workman, are things of the 
past, and have been replaced by the — qualities to 
an extent that is rapidly making him as truculent, 
arrogant, and exacting as any of his fellows through- 
out the world. Strikes, formerly unknown and un- 
heard of, are now by no means infrequent occur- 
rences on the part of skilled and unskilled workmen 
in all trades. They are accompanied by the worst 
features of strikes in Europe — boycotting, picketing, 
and assaults ; and in one very recent instance, in the 
immediate neighbourhood of Nagasaki, a considerable 
force of police had to take strong measures to restore 
order amongst a large body of labourers, of whom half 
had struck and half were willing to accept the employers’ 
terms. As to the coal industry, Mr. Longford says that 
nearly 2,000,000 tons were exported last year from his dis- 
trict ; but he doubts whether this can continue. An in- 
creasing quantity of coal is being required for industries 
in Japan itself, ard greater local demand, combined with 
increased cost of production, has raised the price so much 
that now only a small margin of difference is left between 
the cost at which Japanese and Australian coal can 

laid down in Manila, Singapore, and Hong Kong. 
Were it no for the protection that will shortly be afforded 
by a heavy import tariff, a further advance in the present 
price of Japanese coal would enable Australian coal to 
— advantageously with it in the open ports of Japan 
itself. 


The London and North-Western Railway Company 
have under consideration the question of improving their 
main line between Tebay and ~< Station. At present 
the railway crosses Shap Fells through a rock cutting 
60 ft. deep, the gradients of the line on the south side 
of the summit being 1 in 75 and on the north side 
1 in 125. When that cutting was made half a century 
ago it was considered a great engineering feat. As 
many as 500 men were employed upon the cutting at 
one time; 23 tons of gunpowder were used in blasting 
the rock; and the work occupied two years. In the 
early days of the Lancaster and Carlisle line, before it 
was bought by the London and North-Western Railway 
Company, the delay caused by the high gradients was 
not considered of much consequence; but with the 
development of traffic a new state of things has arisen. 
In 1847 the London and North-Western Railway Com- 
pany carried six millions of passengers in the year. The 
passengers now number 100 millions per annum ; the goods 
traffic has developed in proportion. The express trains 
running their 40, 50, 60 miles an hour have also become a 


factor to be reckoned with, and when the great railway 
race from London to Aberdeen took place in 1895, the 
pull up the 1 in 75 gradient on the south side of Shap 
Summit handicapped the North-Western Railway Com- 
pany to a degree that was hardly compensated for by the 
rush down on the other side. The heavy pull up Sha 
Fell means a great annual expenditure upon increas 
— power ; extra engines have to be sent from Carlisle 
to help the trains up the bank from the north, anda 
similar service is performed for trains from the south by 
extra engines sent out of Tebay. So far as the ex- 
— are concerned, the introduction of the power- 
ul locomotives of the ‘‘ Greater Britain” type have 
done much to relieve the difficulties of the situa- 
tion; but great trouble has from time to time been 
caused by lagging goods trains, and the necessity of 
doubling the line has me almost imperative in order 
to deal satisfactorily with the traffic. nder these cir- 
cumstances it would obviously be of great advantage if 
the additional ‘‘road” could made upon easier gra- 
dients, instead of side by side with the existing permanent 
way. Surveyors have therefore been enga, uring the 
past autumn in trying to find a better route than that 
which Stephenson founded, and they have staked one out, 
which is at present under consideration. It strikes off 
the present line a little north of Tebay, and, passing 
along the valley of the Birk Beck, passes close by Shap 
Wells and then enters a tunnel about two miles in length, 
by means of which the worst part of the present ascent 
is got rid of. The line then rejoins the existing railway 
near the Shap Granite Works, the whole length of the 
new line being about 11 miles. An alternative route takes 
the line near to Kendal and joins the present railway near 
Lowther Park. 








Great NorTHERN TELEGRAPH CompANy.—The number 
of telegrams transmitted by this company in the first nine 
months of this year was 1,784,782, as compared with 
1,723,913 in the corresponding period of 1896. The 
revenue collected in the first nine months of this year was 
203,600/., as compared with 212,000/. in the corresponding 
nine months of 1896. 





THE INSTITUTION OF JUNIOR ENGINEERS. — On Satur- 
day, October 30, a pasty of about a hundred members of 
this institution paid a visit to the Queen’s-road station of 
the Central London Railway, through facilities kind] 
afforded by the engineer Sir B. Baker, and Mr. F. 
Hudleston, engineer of the Electric Traction Company. 
They were received by Mr. Knowles, of the engineers’ 
department, and Mr. A. W. Manton, the manager to the 
contractor, Mr. John Price. After inspecting the surface 
machinery. for air compressing, haulage, &c., a descent 
was made down the 30-ft. lift shaft. On arriving at the 
bottom, the members through the 8-ft. temporary 
connecting heading. The south station Greathead tunnel- 
ling shield, 22 ft. 10 in. in diameter, was seen in operation ; 
it is fitted with 22 hydraulic rams, the pressure upon 
which is one ton per square inch, and the working face is 
held up by hydraulic rams which return automatically as 
the shield advances. The segments of the tunnel lining 
are put into place by hydraulic erectors having extension 
and slewing cylinders, the | egoomape being kept uniform by 
an accumulator actuated by an air-driven pump. The 
method of driving the smaller tunnels proper was also 
witnessed, and it was stated that the rate of progress here 
was often as much as 23 yards per week. The visitors 
evinced great interestin the work proceeding, and in the 
many features of engineering construction incidental to it. 

A New Castie Liner.—The Fairfield Shipbuilding 
and Engineering Company, Limited, launched, on 
October 28, a new Castle Liner, the Carisbrook Castle, 
a screw steamer of about 7500 tons gross and 8500 
indicated horse-power, built for the South African 
Royal Mail Service of the Castle Line. The vessel, 
which will be the largest in the company’s fleet, is 
500 ft. long over all, and 480 ft. on the water line, 
Her extreme breadth is 56 ft., and her moulded depth 
35 ft. 6in. There is a cellular double bottom the full 
length of the ship, and the holds have been subdivided 
into separate compartments by a bulkheads, 
which are constructed and arranged with the object of 
meeting the recommendations of the Bulkhead Com- 
mittee. When completed, the vessel will accommodate 
about 250 first-class ngers amidships, 150 second-class 
aft, and about 220 third-class forward. The cabin accom- 
modation is chiefly on the main, upper, and bridge decks. 
On the latter deck are some single berth state-rooms, and 
also several cabins for officers and engineers. The dining- 
saloon will be panelled in oak, and will have a handsome 
domed cupola in the centre, with electric ventilating fans. 
The drawing-room, on the forward part of the promenade 
deck, will be panelled with inlaid mahogany, and pro- 
vided with elegant cabinets, lounges, easy chairs, and 
writing tables. The smoking-room, at the after end of 
the first-class promenade deck, will be finished in wains- 
cot oak, with large square ventilating windows at the 
sides. Needless to say, the equipment is most complete. 
The propelling machinery consists of four cylinder and 
four crank quadruple-expansion engines, balanced on the 
Yarrow, Schlick, Tweedy system. The right to use this 
particular type of engine has been acquired by the com- 
pany because of the advantages it affords in reducing the 
vibration of the ship. The boiler —— is 205 lb, per 

uare inch, and the machinery has been designed with a 
view to obtaining the maximum economy of fuel practic- 
able with this high pressure, combined with high speed. 
Special attention has been given to reducing noise and 
vinvetieg in the engine-room, centrifugal pumps, driven 
by electric motors which are absolutely noiseless, being 





adopted for the hot and cold sea-water supply to the 
baths, the sanitary service, &c. 
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AGENTS FOR “ENGINEERING.” 


Avstaia, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Cape Town : Gordon and Gotch. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for ee lc Agence Havas, 8, Place de la Bourse. 

next column. 

Pa cent Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
ascow : William Love. 2 
a. Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any post office. 
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PROFIT-SHARING AS’ A REMEDY. 

THE dispute in the engineering trade still drags its 
slow length along, and though the officials of the 
Board of Trade are, we are told, ‘‘ actively engaged 
in completing the necessary preliminaries prepara- 
tory to submitting a further and amended draft 
of the terms of reference as a basis of a conference 
of the parties in dispute,” we fear not much can be 
expected from the praiseworthy activity of the staff 
of the department. The fact is, neither side is in a 
temper favourable to conciliation. The masters 
have been fought one by one, in section by section, 
for many years past, and have had wrung from 
them terms of peace which are now found to be 
incompatible with industrial existence. The 
strategy of the labour leaders, as strategy, has been 
perfect beyond praise ; that of the employers—but 
there has been no strategy of the employers. The 
labour wars up to the time of the present struggle 
have been like battles waged between a disci- 
plined and marshalled force and an unorganised 
mob. Thus it is that labour unions, which seem- 
ingly had everything against them, have triumphed 
all along the line, obtaining concessions that a few 
years ago would have seemed extravagant and 
beyond hope, even to the most advanced specula- 
tors of the period. But success has its dangers, 
the chief being that it leads to the undervaluing of 
a foe. It is this pitfall into which the unions have 
now fallen, hurried, we believe, by the irresponsible 
notoriety-seeking members of the organisation. 
The cooler and more sensible must now realise with 
bitter mortification how foolish they were not to 
have more strenuously opposed the demagogues of 
the party. Whether the latter really thought em- 
ployers were the soft-bodied, defenceless, and 
useless creatures they always pictured them for 
the delight of their constituents, is a question that 
need not be discussed, but if they did hold such 
an opinion it has been very rudely dispelled. Cer- 
tainly the masters are wide enough awake not 
to throw away the results of a hard-fought 
battle under the specious protest of ‘‘concilia- 
tion.” When Mr. Corbett ‘‘knocked out” Mr. 
Fitzsimmons (or was it the reverse operation that 
took place ?) in America the other day, he doubtless 
did not stop to ‘‘conciliate” before taking the 
stakes; and though hostilities are not yet concluded 
in the present labour fight, the masters would be 
extremely foolish to relinquish the better prospect 
they now have of getting some voice in the manage- 
ment of their own property. The men, on the 
other hand, are in no better temper for concilia- 
tion. They have been so often told—not only by 
their own leaders, but by self-seeking politicians 
and weak - headed philanthropists all over the 
country—that they are the only salt of the earth, 
the backbone, and life-blood—-in fact, the whole 
skeleton and anatomy—of the nation, that they 
have come to look upon themselves as invincible, 
and do not realise the position they are really in. 
That the present war will do good, no one can 
doubt. Of course all war is an evil, but a neces- 





sary evil; like existence, according to the pes- 
simist. To say a thing is a necessary evil is a 
paradoxical way of saying it is a good; and we 
certainly had better have the strike and lock- 
out than that matters should continue as they 
have been since the new Unionism, or the old 
Socialism, came into fashion. One of the chief 
beneficial functions of the dispute will be to clear 
the way for placing Capital and Labour on a sounder 
economic basis. That the present conditions are 
chaotic, and therefore unsatisfactory, neither side 
denies. Trades unionism as it now exists must 
disappear, or manufacturing industry must disap- 
pear. An imperium in imperio is as fatal to indus- 
trial as to any other organisation. If trades 
unionism—the ‘‘new ” unionism—were warranted, 
the causes which warranted it would have to be de- 
stroyed, and then it would, in turn, become extinct ; 
that is, if reasonableness and knowledge governed 
men’s actions. Unfortunately, men are largely un- 
reasonable and ignorant, which, of course, is 
the cause of all wars. The present trouble has 
brought to memory many old schemes for avoid- 
ing disputes, the most prominent being the de- 
vice of profit-sharing. It does seem so mani- 
fest a way out of the difficulty to make all con- 
cerned have a personal advantage in the general 
prosperity of an industrial establishment. No man 
works like the man who is working for himself ; 
so that if all were interested all would do their 
best. We believe proprietors of works would 
gladly pay much more than is represented_ by 
an extra hour a day if by doing so they could 
secure that the men would work with all their 
heart ; although it may be said, by the way, that 
this is just what the unions most object to. Mr. 
George Livesey, in an admirable letter recently 
written to the Times, tells us how successful he 
has been in a profit-sharing scheme ; and Mr. C. R. 
Ashbee, the Director of the Guild of Handicraft, 
of Essex House, Bow, gives anotherexample. Mr. 
Livesey has earned a right to be heard in any 
labour controversy by the part he has played 
in the past. As the manager of the Metropolitan 
Gas Company he fought the union which sought 
to take’the control of his company’s works out 
of his: hands, and as a result of the victory 
he gained, has been able to do the men in 
his employ incalculable service. He is certainly no 
enemy of the working man, that he has proved 
most amply; he is only an enemy of unionism in 
its bellicose guise. Referring to the present 
trouble, he says: ‘‘The temporary stoppage of a 
great industry, the distress of many thousands of 
families, and the heavy losses of the employers, 
great calamity as it is, is as nothing to the ruin the 
trade unionists would bring upon the nation if the 
theories that’ animate them were allowed to prevail. 
The Engineering Federation is at present bearing 
the brunt of the attack, and in resisting it is 
rendering a great service to the country.” A ser- 
vice, we may add, which a large part of the country 
is repaying with lavish abuse. Mr. Livesey goes 
on to say the engineers ‘‘are not fighting legiti- 
mate trade unionism, but Socialism in disguise under 
that name.” -No arguments are needed to enforce 
this statement, the labour union leaders being 
sufficiently outspoken on the subject, although 
they have been a little more circumspect since they 
have found the danger of going too fast. ‘‘ The 
Socialism of the trade unions is based on the false 
teaching that the manual labourer is the pro- 
ducer of all wealth,” continues Mr. Livesey. It is a 
fallacy that union leaders have always most strongly 
endeavoured to impress on working men—that, and 
the sister error that working men owe all improve- 
ments in their condition to trade unions. Thinking 
in this way, the men naturally ‘‘conclude that the 
entire product should be the reward of the 
labourers.” 

We are not sure what are the exact principles of 
the new Socialism, which is a very different thing 
to the original Socialism, but one end it seems to 
keep steadily in view—the reduction of the pro- 
duct of labour. A short time ago we had a conver- 
sation with a trades-union mechanic, who upheld 
the necessity of this principle, instancing the need 
of one man minding no more than one machine, in 
order that there might be no ‘surplus labour.” 
Mr. Livesey gives some eaves instances of this 
spirit among workmen. The representatives of the 
London Master Builders told the Labour Commis- 
sion that bricklayers now only lay 500 bricks per 
day, whereas they used to lay 1000; and a 
conscience-stricken bricklayer told a builder that 
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he was ashamed of the small amount of work he 
did, but that he dare not do more. Mr. Livesey 
himself had employed at the gas works some union 
bricklayers, but they not only did the smallest 
amount of work possible themselves, but tried to 
bully the regular men into doing the same. The 
chairman of one of the largest engineering firms 


on the Tyne told Mr. Livesey that ‘‘ the degrading | 


doctrines of the new unionism have so poisoned 
the Amalgamated Society of Engineers as to make 
them as a class fully 20 per cent. less valuable than 
they ought to be.” The Leicester Shoemakers’ 
Union has lately ordered the reduction from eleven 
dozen to nine dozen pairs as the weekly work to 
be done by a set of men working certain machines. 
No wonder Mr. Livesey says, ‘‘this sort of trade 
unionism must be got rid of, or the honesty of our 
working people and the prosperity of our country 
will disappear.” 

The new unionism must, therefore, disappear ; 
but how is it to be got rid of? Mr. Livesey’s 
answer is by profit-sharing. ‘*‘ The workman will 
never again be satisfied to be a mere wage-earner, 
and it rests with his employer to give him the 
opportunity to rise to a higher level—ultimately 
the level of partnership both in the profits and 
losses and responsibilities.” Mr. Livesey’s ideal 
is one all patriots—the word, we feel, is somewhat 
musty, but we mean byit well-wishers to the country, 
irrespective of class or party—would wish to see 
established ; the workers of all grades sharing in 
the profits they help to earn according to their 
status. That, no doubt, could be easily arranged ; 
there is nothing simpler than profit-sharing, but how 
about loss-sharing? Mr. Livesey, we believe, has 
had no losses. He is engaged in a business where 
profits are absolutely assured. Now in the engi- 
neering trade, years of absolute and extensive loss 
are not by any means unknown. It was said 
recently that one firm in the shipbuilding industry 
lost 40,0001. on a year’s transactions ; how would 
the men stand in that case? They would, of 
course, receive no wages, but would have to pay 
over to the firm their proportion of the loss. He 
would be a sanguine man who would think not 
only to draw money from the workman, but also to 
keep them at work and under the discipline neces- 
sary for successful work under the circumstances. 
What would happen would be that the men would 
find employment with other firms where the crude 
method of paying a week’s wage for a week’s work 
was still in vogue, and the profit-sharing firm would 
cease to exist. Of course it may be said that 
before profits were shared there should be a sinking 
fund to meet losses. From whence is the sinking 
fund tocome? Is it to be taken from the men’s 
wages ? In that case the union would step in, even 
if the men were willing; but a profit - sharing 
system means first ‘‘smashing the union,” for there 
is nothing your union official hates more than such 
‘‘under-hand methods” of getting the working 
man in the power of the capitalist. Mr. Livesey 
had to fight his union before he established his 
scheme. 

There is, however, a ready means of profit- 
sharing to the hand of the working man. Mr. 
Arthur B. Markham tells us that his brother, who 
is a director of an extensive engineering company, 
has never been to the offices without finding some 
dispute between the men in progress ; and Mr. C, 
McLaren says that, though 2,000,000/. in wages had 
been paid to the workmen during recent years, yet 
the shareholders had not had a penny. Now, the 
shares of thislarge company can hardly stand at a high 
figure. Yet the company is most admirably situated 
for work, has a splendid plant, a grand business 
connection, and a reputation for producing most 
successful work. Here we should think would be 
a splendid field for a profit-sharing scheme to be 
practically tried. Let th» workmen of the com- 
pany buy some of these depreciated shares, and 
then, by abolishing internec‘ne quarrels and working 
with energy, render the business absolutely beyond 
rivalry. That would be a better investment than 
devoting a quarter of a million to strike pay ; 
but, if it were followed up, might leave labour 
leaders, whose only capital is a copious flow 
of stump oratory, without a job. The able or- 
ganisers, of whom one at least evidently exists, 
would probably find more useful and lucrative work 
as managing directors. 


Mr. Ashbee, of the Guild of Handicraft, has | 
also made a practical experiment with which we | 


regret we are not more fully acquainted, for it is 
evidently one of much interest. 


| ever, it has little bearing on the big question now 
| being fought by the engineering works of the 
country. It is on a small scale, and every one 
who has had practical experience in both large 
and small concerns knows how different the condi- 
tions are when the men are under the direct 
influence of the owner or manager. But if Mr. 
Ashbee had to deal with a couple of thousand 
north-country smiths, fitters, and machine hands, 
we think he would find it rather unpleasant to 
announce that there was a loss in place of a 
profit to share. It would, we are sure, be quite 
anewexperience. As he says, he knows nothing of 
the difficulties of the engineer’s workshop. We give 
Mr. Ashbee all credit for his good intentions, 
but it is amiable people of his class who often 
do a deal of mischief. A week or two ago a 
|group of doubtless well-intentioned bishops, and 
| other persons ignorant of what they were talking, 
issued a document calling on the employers 
to submit to arbitration. Naturally the masters 
did not comply with this clerical mandate, and a 
large class of people, who believe the cloth can do 
no wrong, are convinced upon the wickedness of the 
oppressors. It is thus the strike receives support, 
often of a substantial nature. Mr. Ashbee dis- 
courses on first principles. Now there is hardly a 
thing of which a practical man engaged in the 
battle of life, is more distrustful than ‘‘ first prin- 
ciples.” He knows he cannot take his first prin- 
ciples singly, any more than he can take one cube 
of mosaic to represent a picture, or one brick to 
make a house. Unfortunately, in every problem 
there are such a lot of first principles that they can- 
not be all in the perspective at once, and if we leave 
one out down comes the whole house of cards. There 
is, however, one first principle upon which em- 
ployers have, no doubt ; it is that if they attempt 
to follow Mr. Ashbee’s suggestions the Union will 
order a strike. We give here Mr. Ashbee’s view, 
as itis one very common to theorisers on these sub- 
jects : ‘‘ Upon the total earnings and interest fund 
in a productive concern there are two principal 
charges. The one is interest on capital the other 
wages—including the wages of management, from 
the highest skill downwards, and determined at 
the market rates. There is then a balance of what- 
ever percentage the business bears, to be disposed 
of. How is the disposal to be made? Is it 
to go into the pockets of one man, or is it 
to be divided among many? Those of us who 
conduct our business upon the principle of the 
trust hold that it need be neither the one nor the 
other, but that after a fair proportion has been laid 
aside as a reserve for bad times the balance should 
be divided up in proportion of wages earned.” It 
will be seen that Mr. Ashbee makes no provision 
for loss. There is always to be a profit! but 
that is characteristic of the idealist. Reminded 
of his omission, he cheerfully acknowledges that 
he forgot all about the chance of a loss; but 
what are we to think of one who attempts to 
instruct those who have their all invested in a 
business, as to what they should do, and forgets 
the one great difficulty that has to be surmounted ? 
Mr. Ashbee, however, makes good his omission 
when it is pointed out tohim. ‘‘If the returns,” 
he says, ‘‘are not enough to pay the master 
interest on his capital, and wages of super- 
intendence, the men must suffer a correspond- 
ing deduction in wages.” We can imagine how 
the shareholders in the company before re- 
ferred to, which has paid two millions in 
wages without a halfpenny going to  share- 
holders, would welcome Mr. Ashbee’s scheme 
could it be made retrospective. There are, 





of the way capital avoids home manufacturing in- 
dustry have ae made public of late on good 
authority. We could add many from our own 
knowledge. In one case, and we quote it only 


promising invention suggested to a friend, the 
head of a large engineering enterprise, that he 
should invest someof his surplus capital in exploiting 
the newscheme. The gentleman approached acknow- 
ledged the merit of the invention, but declined to 
have anything to do with the British patent. He 
had had so much anxiety owing to the action of 
trades unionism that he had resolved to have nothing 
more to do with enterprises controlled by it. 
It is needless to multiply instances. The fact is 
too plain to require urging. Unless there is an im- 
provement in the relations between Capital and 
Labour as they have existed of late, the engineer- 
ing industry of this country must be at enormous 
disadvantage as compared to foreign countries. 
How the improvement is to be effected time must 
show, or we shall lose our foreign, if not our home 
trade. We agree that it is much to be desired that 
the ideal of Mr. Livesey and Mr. Ashbee should be 
carried out, that those employed in manufacturing 
establishments should be the owners ; but this end 
can only be attained by those who would become 
proprietors, exercising an amount of frugality and 
self-denial which has not yet characterised the 
working classes of this country, whatever their 
other virtues may be. 





THE INSTITUTION OF CIVIL 
ENGINEERS. 

THERE was every cause for self-congratulation at 
the inaugural meeting of the 79th session of the 
Institution of Civil Engineers on Tuesday evening, 
when Sir John Wolfe Barry, K.C.B., delivered the 
opening address. The past session, crowded with 
experimental innovations, especially creditable to 
an organisation of such honoured age, had proved 
a great success. The members have been brought 
more closely in touch with each other by the wider 
representation on the Council, and the summer Con- 
ference ; the surety of a higher standard of member- 
ship as aresult of the examination scheme, is not 
without its satisfaction; and finally, of equal import- 
ance is the fact that the presidency is retained for 
a second year by such an experienced guide, insur- 
ing the successful issue of all the reforms. We are 
especially glad to note that Sir John has laid it down 
that provincial representation on the Council has its 
limitations, for while such members are of value to 
the whole body, they can only occasionally come to 
town to attend the meetings, and it would be a 
source of weakness if the responsible duties of the 
Council passed into the hands of a few. The im- 
portance of the Council is measured from the 
fact that there were last session 103 meetings, 
while the membership of the Institution is now 
7075 members. These and such problems of 
home policy were discussed by the President 
in his address. He mentioned, too, that Dr. Ken- 
nedy’s Committee on the Determination of Stan- 
dards of Thermal Efficiency of the Steam Engines 
would make their full report this month, while a 
further Committee to consider the best method of 
tabulating engine and boiler trials, with Sir William 
Anderson as chairman, has been appointed. Work 
such as this, ‘‘ which might formerly have been con- 
sidered as outside the sphere of duty” of the In- 
stitution, is of great utility alike to the public and 





| 


to the profession, and marks another of the de- 
partures of recent years. 
It is in a measure gratifying to know that, 


however, one or two more things Mr. Ashbee | largely due to the confidence placed in the Pre- 








We fear, how- | an enormous impetus to the movement. 


has forgotten. 


Investors like to receive some-/sident and the Council, the opposition to the ex- 


thing, not only in the shape of market rate of | amination scheme, once very evident, has now 


interest, but also for risks. 


Who is to bear the | almost disappeared. 


The candidates for election 


brunt if from the first there are never any profits ?| number 118 since the scheme was arranged, of 
If the workmen will do this they become pro-| whom 89 are prospective associate members, and 


| 
| 


prietors ; if they do not they have no right to 
demand the reward of additional profit when it 
comes. If we are to have no more than Bank 
rate, are not to draw a prize now and then 
as an inducement to face losses, we will put 
all our capital in Consols, or London and North- 





| 


of this number 60 have been remitted for ex- 
amination or for the submission of certificates from 
the various examining bodies which are recognised 
by the Council. In 21 cases the submission of a 
thesis has been accepted in lieu of examination, 
and eight have been admitted without either ; these 


Western Railway Debentures ; which would mean | latter having been passed by the Council ‘‘ wholly 


| farewell to all future industrial development in this | on the record of their already-ascertained profes- 
country, though there would be openings for the sional position and experience.” 


The President 


employment of British money abroad. Asa matter re-iterated his conviction that the scheme was a 


of fact, that is what is happening more and more 
every day, and the present labour dispute has given 
Instances 





wise one, and we cordially agree if it is carried out 
as suggested by the above figures. It is of advan- 
tage alike to the profession and the public. The 





because it is typical, an engineer with a very 
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interests of the two he held could not be dis- 
severed. It was only proper, however, that he 
should again make clear what was the attitude of 
the authors of the scheme in respect of practice 
and theory, since upon that much discussion was 
involved. 

‘While an advocate of examinations for the purpose of 
insuring that a man possesses the qualification of theo- 
retical knowledge before he be classed as an engineer 
belonging to the Institution, he did not wish for one 
moment to be understood as claiming for such knowledge 
one whit more than it was really worth in the equipment of 
an engineer for his career. It was one side only, how- 
ever important that side might be, of their education. 
Practical knowledge was at least as necessary as theory, 
and while advocating the cultivation of the latter, he 
felt very strongly the immense importance of the former. 
Such practical training as would make a true engineer could 
only besecured in the old-fashioned way, by a young man 
seeing work done and learning from it the lessons of 
experience. Inan engineer's office, in the workshop, and 
on works of construction, and there only, could a young 
engineer learn by experience what he could usefully 
assimilate and what he ought to reject, and there only 
would be brought face to face with the demonstration of 
how largely the conclusions of theory have to be modified 
and discounted by practical considerations and the limits 
of the attainable. They did not desire to make their 
successors mere theorists, but good engineers, and they 
wanted them, under the pressure of foreign competition, 
to be in the future as they had been in the past—second 
to none in the world. He thought they would insure the 
possession of such a class of men in the world-wide com- 
petition which lay before them by insisting, in the first 
instance, that they have had thorough scientific instruc- 
tion in the great foundations of engineering knowledge, 
combined with the help of the most modern science, and 
by taking equal care that it be associated with that practical 
knowledge and training which were required by the bye- 
laws, and which were to be gained only in the drawing 
office, in the workshop, and on works of construction.” 


While satisfied with the progress, it is recognised 
that there is no finality ; and on the principle that 
aspiration begets success, Sir John looks to the 
time when they will have in addition to their 
present suite of rooms, a large hall where conver- 
saziones and their annual dinner can be held, and 
where an engineering museum could be organised. 
Models of completed works, and models of failures, 
which, as was pointed out, would be the most 
instructive of all, are ever profitable studies of the 
young, if not also of the old, and it would certainly 
be a fitting complement. The President thought 
it was not too bold a flight of an ambitious fancy to 
anticipate the possibility of a gift of such a hall by 
some one anxious to emulate the generosity of the 
donor of the McEwan Hall to Edinburgh Univer- 
sity, of the Bute Hall to Glasgow, and of the 
Usher Hall also to Edinburgh. We hope Sir John 
may see his dream realised. 








THE ADULTERATION OF PORTLAND 
CEMENT. 

Our fifty-ninth volume contained a long and 
lively correspondence as to the relative merits of 
pure Portland cement, and cement mixed with 
Kentish ragstone. This arose, as our readers will 
remember, from the action of a part of the trade, 
which founded an association to which admission 
could only be gained by a formal declaration that 
the applicant made pure Portland cement without 
the admixture of other substance.* The members 
of the trade who could not sign the declaration 
regarded this association as an attempt to differen- 
tiate unfairly between the old-fashioned sheep who 
kept to the well-trod paths of established practice, 
and the more enterprising goats who were not 
afraid to wander afield in search of newer and better 
provender. They were proud of their courage 
and ability in seeking and finding new pastures, 
but they did not care to see themselves proclaimed 
outlaws from the original fold. Hence the contro- 
versy. The matter was taken up by the Cement 
Trade Section of the London Chamber of Com- 
merce, who called in professional assistance to 
enable them to arbitrate between the rival schools; 
that is, those who did, and those who did not, 
depart from the established system of manufacture 
of Portland cement. 

The Chamber of Commerce consulted Dr. W. 
Michaelis, of Berlin, and Messrs. Stanger and 
Blount, of Broadway, Westminster. The report of 


the former we published on page 753 of our sixty- 
first volume ; it showed that practical value of Port- 
and cement was reduced by the addition of Kentish 
ragstone, but at the same time it admitted that 
neat “ Portland cement may be somewhat im- 
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proved by a judicious admixture of Kentish rag- 


stone.” Since cement is hardly ever used in the 
neat state this amounted to a condemnation of the 
mixture. Messrs. Stanger and Blount had, of 
course, much the same facts before them as Dr. 
Michaelis ; but they pushed their inquiries further, 
in order to determine the reason of the apparently 
improved results obtained when briquettes of mixed 
cement are tested in competition with those of pure 
cement. Last Monday evening their methods and 
deductions were laid before the Society of Che- 
mical Industry in a paper which is well worth read- 
ing, not only by chemists and engineers, but also 
by all interested in research, as it shows how 
necessary it is to pursue a subject to the furthest 
limit possible, and not to accept unexplained results 
so long as it is possible to push the inquiry a stage 
farther back. 

The manufacturers of Portland cement who grind 
ragstone with the clinker do so openly—at least, 
many of them—in the expressed belief that it im- 
proves the product. It is not with them a question 
of adulteration, but of getting a cheaper cement of 
as good—or better—quality than the recognised 
variety. They have made tests—not one, but 
scores—which bear out their view, and in acting 
upon the results they furnish an example of the 
risks run by those who come to important deci- 
sions on scientific matters upon the strength of 
isolated data. It was contrary to reasonable ex- 
pectation that the addition of an absolutely inert 
substance to a cement should increase its cemen- 
titious value, and when tests seemed to show the 
contrary, a healthy scepticism would not have been 
content until the reason of the apparent contra- 
diction had been revealed. The tests made by 
Messrs. Stanger and Blount seemed at first to con- 
firm those of the manufacturers, but further investi- 
gation showed that the favourable results were due 
to accidental causes, and not directly to Kentish 
ragstone. 

The tests were all made with cement and ragstone 
ground together as in actual manufacture. Mix- 
tures containing 10, 20, and 50 per cent. of ragstone 
were prepared, and tested at 7 and 28 days, and at 
six months, neat and with sand, in tension and 
compression, and compared with corresponding 
tests made on the unmixed cement. The results 
proved beyond doubt that some cements do not 
show a decrease of strength when mixed with 
10 to 20 per cent. of ragstone, but are actu- 
ally stronger when thus mixed. Before ac- 
cepting as final such an unexpected conclusion, 
Messrs. Stanger and Blount made a further series 
of trials, using a cement which had been subjected 
to aération, or air-slacking, in the way that gene- 
rally obtains when cement is used on important 
works. The object of this is, as is well known, to 
hydrate any uncombined lime, or unstable lime 
compounds the cement may contain, and prevent 
their subsequent hydration or expansion when the 
cement is gauged and put to set. Such expansion 
sets up internal strains in the work, and prevents 
the full strength of the cement being applied to 
useful effect. Now when aérated cement was used, 
the results of the previous tests were reversed ; in 
every case the ragstone cement was weaker than 
the pure article. That this was due to aération 
alone was proved by first using the pure cement as 
it came from the mills, in which case it was inferior 
to the mixed product, and then using the same 
cement when it had had a few days’ exposure to the 
atmosphere, when it showed its superiority to the 
adulterated cement which only a few days before 
had given better tests than itself. 

Once these facts were obtained it was a simple 
matter to supply the explanation. Evidently the 
adulterated cement was hydrated, and it obtained 
the water from the natural moisture in the rag- 
stone. The clinker and the ragstone were ground 
together to the finest powder, and thus every 
atom of lime came in contact with the slightly 
moist rock, and was reduced to the hydrated con- 
dition in the short time required for passing through 
the mill. The Table given above shows the results 
of one set of comparative tests between an aérated 
cement and several mixtures of cement and rag- 
stone. 

Although these experiments were conclusive in 
showing that the ragstone is no advantage in cement, 
but, on the contrary, detracts from its value, yet 


they did not demonstrate that its strength 
diminishes pari passu with the percentage 
of added material, as might have been ex- 


pected. While this point was left unexplained, 
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the contention that ragstone is not merely a 
diluent, but is capable of exerting an improv- 
ing influence on cement, still retained some 
colour of reason. To study this question, briquettes 
made from unmixed cement and from cement mixed 
with 10, 20, and 50 per cent. of ragstone were 
chosen, and very thin sections were prepared from 
them in the manner usual in petrological research. 
These were examined under the microscope, and a 
large difference in structure was at once apparent. 
It was seen that the microscopic section of the un- 
mixed cement consisted of white, nearly opaque, 
particles interspersed with dark patches fairly 
evenly distributed. Most of the dark patches 
were actual gaps, but some were merely plates 
of transparent crystalline substances, which, 
as they absorbed little or no light, appeared 
as gaps in the photographs. A similar section 
of a briquette containing 10 per cent. of ragstone 
had a much closer structures. Very few true gaps 
appeared in it, the interstices visible in the un- 
mixed cement being filled with fine particles of 
ragstone. With 20 per cent. of ragstone a similar 
filling was perceptible, but there was also visible 
a greater proportion of large crystals, either trans- 
parent or opaque. With 50 per cent. of ragstone, 
the filling of the interstices was still noticeable, 
but the cement was, as it were, swamped with rag- 
stone ; the section contained large inert crystalline 
masses which often exhibited cracks. It was evi- 
dent that a mixture containing 10 per cent. of rag- 
stone had a closer structure than any of the others, 
even than unmixed cement. The absence of inter- 
stices appears to compensate in some measure for 
the fact that the ragstone is inert, and thus a 
cement containing 10 per cent. of what is simply 
a diluent is not necessarily 10 per cent. lower in 
strength than an unmixed cement. 

There are, however, other substances than rag- 
stone which are mixed with Portland cement. 
Gypsum is one of these. In Germany, where 
the cement trade is carried on under rigid rules, 
it is permitted to add gypsum, up to 2 per 
cent., in order to lengthen the setting time of 
cement, and the same practice is now per- 
mitted here under the rules of the London 
Chamber of Commerce. Experiment shows that 
below the limit given, gypsum has no harmful 
effect on the strength of cement. It can, therefore, 
be hardly classed as an adulterant. Another 
substance used, for which nothing can be urged 
in extenuation, is blast-furnace slag. This, in 
certain parts of the country where it is easily 
obtainable, is, by some manufacturers, added to 
the clinker as it goes to the crushers, and its 
presence is very difficult to detect, except by 
chemical analysis. Messrs. Stanger and Blount do 
not seem to have made any experiments as to the 
effect of the admixture, but on chemical grounds 
they consider it unlikely that it can serve other- 
wise than as a diluent, while the large amount of 
sulphur it carries is a positive danger. Of course, 
if the cement be sold with a clear statement of its 
composition, as has been generally done when 
ragstone has been added, there is no deception 
practised on the buyer, but when the slag is added 
surreptitiously the case is entirely different. 

The thanks of the engineering profession are due 
to Messrs. Stanger and Blount for the long and 
laborious investigation they have carried out, and 
also to the London Chamber of Commerce, for per- 
mitting the results to be made public. It settles a 
question which has been debated on both sides 
with great ability and no little warmth, and the 
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final recommendation is one which need give offence 
to none. Itis: ‘‘ That if any material whatever, 
except an amount not exceeding 2 per cent. of 
gypsum for the purpose of regulating the setting, 
be added to the Portland cement clinker during or 
after calcination, the article so produced shall not 
be sold as Portland cement, but under some other 
distinctive name.” It required a long time and 
many failures to bring the manufacture and use of 
Portland cement to a trustworthy stage, and engi- 
neers may be excused if they are disinclined to be 
launched on another course of experiment entirely 
without their knowledge or consent. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution of 
Mechanical Engineers was held on the evenings of 
Wednesday and Thursday of this week in the 
Theatre of the Institution of Civil Engineers, by 
kind permission of the Council of the latter Society. 
On both evenings the chair was occupied by the 
President, Mr. EK. Windsor Richards. 

On Wednesday evening the minutes of the pre- 
vious meeting having been read by the secretary, 
Mr. Alfred Bache, and the ballot list for the elec- 
tion of new members having been read, the nomi- 
nation for officers for election at the annual 
general meeting took place, Mr. S. W. Johnson, 
of the Midland Railway, Derby, being nominated 
by the Council as the forthcoming President of the 
Institution. 

The President next referred to the decision of the 
Council to present a testimonial to Mr. James 
Forrest, the late secretary of the Institution of 
Civil Engineers, this being intended to convey a 
recognition of the courtesy of Mr. Forrest to the In- 
stitution of Mechanical Engineers during many years 
that the latter Society had been the guests of the 
former, and for many kindnesses shown at various 
times. The President said it would be his pleasing 
duty on the following day to present this testimonial 
to Mr. Forrest, who had been so good a friend to the 
Institution. Mr. Forrest was at Kastbourne, and was 
unable to come to town to receive the testimonial, 
but he had written a letter in which he expressed 
his thanks for the manner in which the appreciation 
of his services had been expressed. 


Tue New SeEcreETARY. 


The next business was the announcement which 
was made by the President of the candidate who 
had been selected by the Council to put before 
members to fill the post of secretary of the Institu- 
tion in consequence of the retirement of Mr. 
Bache. As our readers are aware, Mr. Bache 
is retiring through ill-health, or, as we hope 
we may say now, through the possibility of the 
recurrence of ill-health. It is now about 18 months 
since the secretary was prevented from attend- 
ing to his duties by illness; since then he has, 
happily, so far recovered that he has been able to 
carry on the work, although his strength is not 
sufficient to warrant his retaining office. The candi- 
date selected by the Council is Mr. Edgar Worth- 
ington, managing engineer at Messrs. Byer, Pea- 
cock, and Co.’s Locomotive Works. In moving the 
resolution that he should be appointed by the 
meeting, the President said that there had been 
just 100 applications for the post, and they had 
found it extremely difficult to select the best from 
amongst them. They had to take into account educa- 
tion, knowledge of languages, literary ability, secre- 
tarial experience, and technical training. It took 
some time to bring the list of possible candi- 
dates down to 10, and these gentlemen were 
interviewed by the Committee appointed for the 
purpose. The task then became additionally difti- 
cult, and he would say, in passing, that he had never 
known in a matter of this kind any committee that 
paid so much attention and gave so much thought 
and consideration to the task before them. Every 
point was canvassed and no favouritism was shown. 
At last the number was reduced to two, and finally 
the unanimous conclusion of the Council was that, 
taking all points into consideration, Mr. Edgar 
Worthington would best fill the post. It would be 


unfair to the other gentlemen who were applicants to 
mention their names, but the fact that, in the opinion 
of the Council, they had obtained a gentleman so 
well fitted for the duties, and that there had been so 
much difficulty in making the selection, was the 
best testimonial to the worth of the other candi- 
dates. 


Mr. Worthington would enter on his duties 








in January next, and would receive the guidance 
and assistance of Mr. Bache at first. Unavoidably, 
some portions of the secretarial work connected 
with the publication of the Proceedings had fallen 
behind, but it was hoped that all arrears would be 
speedily brought up. The President then moved 
that Mr. Worthington be appointed secretary to the 
Institution. The resolution was seconded by Mr. 
Johnson, Vize-President, who wished to endorse all 
that had been said by the President in regard to Mr. 
Worthington’s fitness for the position. He was 
satisfied, as were all the members of the Committee, 
that the best man had been selected. The resolu- 
tion was carried unanimously. 

The President also announced that testimonials 
had been presented to Mr. W. Bayley Marshall and 
Mr. Eric M. Carter, the joint secretaries of the Re- 
ception Committee, during the summer meeting of 
last year held in Birmingham. 

VENTILATING Fans. 

The secretary next read Mr. W. G. Walker's 
paper, entitled ‘‘Supplementary Experiments 
upon Propeller Ventilating Fans.”* This we shall 
print in full with the illustrations at a future date. 
At the conclusion of the reading of the paper, the 
author repeated some of his experiments before 
the audience, his apparatus having been erected 
in the theatre for the purpose. The first experi- 
ment consisted in testing a six-bladed fan against 
a three-bladed fan ; both were keyed to the same 
shaft, which was driven by a small electric motor. 
The fans were 24 in. in diameter, the blades were 
all flat and set at an angle of 30 deg. to the plane 
of rotation, and were all exactly alike in shape and 
area for each fan. The speed of revolution was 
about 600 turns per minute. Between the two 
fans was mounted loosely on the shaft a disc of card- 
board which was free to travel endwise on the shaft. 
On starting the motor the disc approached more 
nearly to the six-bladed fan, receding from the three- 
bladed fan. As the discharges from both fans were 
directed inwards, and therefore towards the disc, 
this result was evidence that the three-bladed fan 
was sending more air towards the disc. Three blades 
were then removed from the six-bladed fan, so that 
the two fans were exactly similar. Upon the motor 
being again started, the disc assumed a central 
position between the two fans. The conclusion 
naturally was that a three-bladed fan is better than 
a six-bladed fan when working under the experi- 
mental conditions. These fans, as stated, were 
flat-bladed, and the next experiment consisted in 
putting convex backs upon the blades of one fan, 
the other fan remaining flat-bladed in regard to 
both front and back surfaces. On the motor being 
started, the disc of cardboard travelled towards the 
fan with wholly flat blades, it thus being shown 
that a fan having blades with convex backs is 
more efficient than one with flat backs. The 
author next encircled the fan with a flat hoop, 
or short cylinder, which prevented air from tra- 
velling in at the tips, and it was shown by the 
disc of cardboard that the efficiency was thereby 
reduced, the fan having blades with convex 
backs being then about equal to that with flat 
backs. The next experiments were made with a 
drum of cardboard, at one end of which was placed 
a fan ; the other end was stopped by a disc of card- 
board, having a small opening in the centre, from 
which opening projected a cardboard tube that dis- 
charged into the atmosphere. The author wished to 
indicate the difference between what he styled 
forced draught and induced draught, and show 
that the latter was more effective. There was 
an indicator in the cardboard tube to show when 
the current of air was passing through. The 
motor was set to work, so that the fan would 
blow into the drum, but it was found that hardly 
any air passed out through the cardboard tube. 
The belt conveying power from the motor to the 
fan was then crossed, so that the air was drawn 
out of the drum. It was then seen that a con- 
siderable current of air passed through the tube; 
this, the author said, proved that induced draught 
was better than forced draught. We would, 
however, call attention to Mr. Mudd’s remarks 
made later on in the discussion, in order to 
prevent misconception on this subject. The author 


explained that in the first instance, when the fan 


was driving air into the drum, the supply came in 
at the tips of the blade, but came back through the 

* Mr. Walker’s former paper, to which that now read 
was supplementary, appeared in the current volume of 
ENGINEERING, pages 55 and 122. 





centre of the fan. In order to prove this, he put 
a disc on the fan, so as to close the centre ; and 
this being done, there was a considerable draught 
through the cardboard tube. The author next ex- 
perimented with a fan having three blades, and 
driven by an electric motor placed in the centre of 
the fan and attached direct to the spindle. By 
means of ribbons he proved that the draught was 
not spread, and by a square flag he showed the 
helical movement of the air. The experiments 
were much appreciated by the audience. 

The first speaker in the discussion was Mr, 
Holroyd Smith, who had made a good many experi- 
ments with a flying machine which he had invented, 
and had arrived at the conclusion that in fans the 
total work done is in inducing and not producing 
acurrent. He would lay down emphatically that 
the propelling side does nothing at all, all the work 
being done by the back. To illustrate his proposi- 
tion he produced a flat Japanese fan and attempted 
to blow out a match by pushing the fan towards the 
flame, holding the match in the middle of the fan ; 
when, however, he drew the fan away from the 
match the flame was blown out. He also made 
some experiments by dropping paper and blowing 
against it with the fan ; and concluded by pointing 
out that the most efficient blade used by the author 
was that which had the section like a bird’s wing, 

Colonel Phelps said he had considerable experi- 
ence in ventilating barracks in India, and he con- 
sidered that the author’s experiments threw quite 
a new light on the subject. He also referred to 
the difficulty of ventilating magazines. 

Sir Benjamin Dobson referred to his experience 
in putting up a new foundry at his works. They 
had formerly produced 7} tons of metal per hour, 
with fans running at from 1200 to 1300 revolutions 
a minute, the diameter being 40 in., that had taken 
up 28 to 36 indicated horse-power. In the new 
foundry they had a 48-in. fan running at 800 revo- 
lutions, the quantity of metal melted being the 
same as before, viz., 74 tons per hour. The new 
fan was driven by an electric motor, and this enabled 
them to ascertain very easily the power required 
to work it. It was found to be 8 horse-power. 
He was sorry to say that in manufacturing iron 
works the operations were not always carried on 
in so scientific a manner as might be desired, 
otherwise they would be able to account for the 
same amount of work being done finally, in one 
case by 8 to 10 horse-power, in the other case from 
26 to 30 horse-power. He had made experiments 
and had found that in the philosophy of centrifugal 
fans there was more than there was generally 
thought to be; he should continue these experi- 
ments and hoped to lay the data obtained before 
the Institution at a future time. 

Sir Frederick Bramwell said that a good many 
years ago he was engaged in experiments in con- 
nection with the introduction of the Griftiths screw 
into the Navy. It was then seen that the leading 
edge of a screw with an expanding pitch was green 
with seaweed, whilst the back of the screw was 
bright. It was found that they could always get 
negative slip if the pitch of the screw was fine and 
the buttock lines of the hull were full. 

Mr. Bryan Donkin said that the experiments 
referred to by the author had been carefully made, 
and that he had gone on the wise principle of 
varying one factor at a time. He would ask 
whether Mr. Walker had tried baffling surfaces made 
of perforated zinc, and he would also like to know 
how the anemometer had been tested. There 
were two methods in use; one was by moving the 
instruments in a straight path, and the other by 
using a circular path. He agreed that the form 
of the backs of fan blades was more important 
than that of the front, but he suggested it 
would be desirable to cover the blades with some 
sticky substance in order to represent the dirty 
condition they would be likely to get in, and 
thus throw some light on the subject of skin 
friction. The author had stated that three blades 
were better than six at the experimental diameter 
and speed; he would ask for an explanation of 
this, and thought that if the fan was 4 ft. or 5 ft. 
in diameter the conditions might be different. In 
conclusion, he wished to draw attention to the fact 
that in the distribution of the papers to members 
who proposed taking part in the discussion no 
drawings were sent. Under these circumstances it 
| was impossible to follow the reasoning of the paper 
' or understand what the author stated. He thought 
that if drawings were printed with the papers when 
ithe latter were distributed it would add to the 
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interest of the matter and lead to better discussion. 
Mr. Donkin’s suggestion was received with con- 
siderable favour by the audience, and it is to be 
hoped the Executive of the Institution will see its 
way to carry out the proposed alteration. A large 
number of the papers contributed are absolutely 
useless without illustrations. 

Mr. Walter Gibbs said that three or four years 
ayo he had met with considerable difficulty in the 
use of faus, and had made many experiments at 
great expense ; many of these were identical with 
those that the author had shown, and had led to 
the same results. He had found the best efficiency 
to be produced with the smallest number of blades. 
One point that had come out in the course of his 
experience was that he had to abandon the idea 
of using electric motors open to dust, having to 
close them in casings. He had, however, found no 
trouble from heating. There was no doubt that 
the periphery of the fan should be exposed ; they 
had tried a confined periphery with exactly the same 
result that the author had shown. He would also 
support the statment that it was easier with a fan to 
produce an induced draught than a forced draught; 
in other words, that it was easier to draw than to 
push. A good many ships were being fitted with 
fans for ventilating purposes, and this became 
an important question. As regarded the testing 
anemometers, another method was by filling a vessel 
with water, and forcing the latter out through a tube 
by air, after which the water could be measured. 

Mr. C. H. Wingfield, when called upon to speak, 
said he had not proposed to do so, as he thought 
he had occupied his full share of the time allotted 
to discussion on the last occasion.* He had then 
felt bound to challenge the accuracy of the ex- 
_ used by the author as a measure of 
efficiency, since the numerator and denominator 
were not commensurable terms; Q being cubic feet 
per second, while U r? = diameter of the fan in 
feet x revolutions per second x area of the fan 
disc in square feet. He mentioned the matter 
again because a correspondent had suggested that 
as (diameter x revolutions per second) formed a 
measure of velocity, the result of multiplying this 
by the area must be to give cubic feet per second. 
In order to obtain the cubic feet per second pass- 
ing through a fan disc, it was, however, necessary 
to multiply the area of the disc by the velocity in 
a direction normal to the plane of the disc. The 
product of the diameter multiplied by the revolu- 
tions per second was a measure of circumferential 
velocity, that is, velocity in the same plane as the 
disc ; hence it did not fulfil this essential condition. 
As he noticed that in the supplementary paper the 
author still adhered to his previous method of esti- 
mating the efficiency of his fans, he had no hesitation 
in saying it was absolutely fallacious except in the one 
case where the effective pitch was made equal to the 
diameter of the fan. A rule which, from the author’s 
own admission, could give efficiencies greater than 
unity could not be based on sound principles. The 
author had experimented with a 24-in. fan having 
4 helical pitch of 36 in., the angle at the tip of 
blades being about 27 deg. to the plane of rotation. 
He compared this with a flat-bladed fan of the 
same diameter, having an angle at the tips of 35 
deg. The latter had, therefore, a pitch = eed = 
1.37, or 37 per cent. greater than at the tip than 
the helical fan. When driven at 600 revolutions 
the latter delivered at a maximum rate of 1340 ft. 
per minute, while the flat blade with greater pitch 
delivered only 1230 ft. per minute with the same 
revolutions. Notwithstanding this, the author 
concluded that ‘the experiments accordingly 
showed that the helical blades did not possess ad- 
vantages over the ordinary non-helical blades.” 
He thought the author had proved his point about 
the influence of curved backs to his blades, viz., 
that the effective pitch was somewhere between 
that of their front and back surfaces. He 
had already shownt why the fan placed partly 
inside the drum on Fig. 21+ was better at 
exhausting than propelling, so he would not say 
lore than that it had nothing to do with the ques- 
a of the efficiency of forced versus induced 
erg Mr. Holroyd Smith had found a match 
= sly ind a hand -fan moving in a direction 

Tinal to its surface was more readily blown out 
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* See ENGINEERING, vol. lxiii., page 604. 
t See ENGINEERING, loc. vit. 
+ See ENGINEERING, vol. Ixiv., page 57. 





than when held in front of it, and proceeded to 
deduce the superior power of a fan to suck in, as 
compared with its power to propel it by pushing. 
He scarcely knew why Mr. Holroyd Smith ex- 
pected anything else. If a fun were moved to the 
right as sketched (Fig. 1), the air would slip quickly 
roundits edges to fill up the partial vacuum produced 
behind it, and would also flow from behind to follow 
it up, the disturbance in front being small, as 
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shown in a sketch the speaker made on the black- 
board. The action of such a plane in still air was 
different from that of a fan through which a column 
of air was in motion, and he could not see that it 
had any bearing on the matter. On inclining the 
plane, the conditions of a fan were imitated more 
nearly, and a draught was produced at a (Fig. 2), 
which Mr. Holroyd Smith thought came from b. 
It was not clear why he thought so, however. 

Mr. Mudd referred to the statement made by 
the author that induced draught was ‘better than 
forced draught. He thought it would bea great pity 
if this expression of opinion went forth as having 
been made at a meeting of the Institution without 
comment. In marine engineering practice there 
were two rival methods of urging the fires in steam 
boilers, and they were known as ‘‘ forced draught” 
and ‘induced draught” respectively.” The 
author’s experiments did not settle the merits of 
these two systems, as some people might conclude 
from the statement that induced draught was better 
than forced draught. What should rather have 
been said was that a fan of the description shown, 
working under the conditions of the experiment, 
was better adapted to draw the air out rather than 
to force it into the drum. We may add that Mr. 
Walker’s experiments did not in any way deal 
with the virtues of induced draught as claimed 
for them by the advocates of that system, so 
far as marine boilers are concerned. Of course 
Mr. Walker did not claim that they did. 
The advantage of induced draught over forced 
draught, according to the advocates of the former 
system, is that the tube ends are not burnt. This, 
however, as we have said, is quite another ques- 
tion to that dealt with by the author, which had re- 
ference, in this respect, chiefly to the power re- 
quired to set large volumes of air in motion at low 
pressure. It may, however, further be pointed out 
that Mr. Walker’s experimental drum is quite dif- 
ferent in shape to the stokehold of a ship. 

Mr. Joy, in regard to what Mr. Mudd had said, 
wished the latter would compare the forced draught 
of the Navy with the induced draught of the loco- 
motive, which, he said, was the finest draught that 
could be got, as any locomotive superintendent 
would bear out. 

Mr. Furness, who had made experiments with 
fan discharges, said that, in using a hollow cone he 
had found that the area of the outlet was a measure 
of the capacity of the passing air. However large 
the base of the cone might be, if the outlet were 
small the other space was non-effective, the loss 
being probably due to eddy-making. 

Mr. Mudd asked permission to add a few words 
as to the convexity of the back of the fan blades. It 
had been said that the pitch was a mean between 
the back and front of the blade, but he considered it 
was rather.a question of the angle of the leading 
and trailing edges, illustrating his remarks by a 
diagram on the black board. 

Mr. Walker, in replying to the discussion, said 
there was very little for him to say, as he agreed 
with nearly all the remarks that had been made. 
Mr. Holroyd Smith’s statement in regard to the 
section of the most effective blade being like that 
of a bird’s wing was perfectly true, and it had led 
him to design the fan which he exhibited with 
concavo-convex surfaces. In regardxto the venti- 
lating of magazines, a matter referred to by 
Colonel Phelps, the great point to be observed 
was to keep the temperatures outside and 
inside the magazines equal, otherwise _ there 
would be condensation in the magazine. It had 


been asked whether the efficiency of the fan work- 





ing into the drum would be increased by putting a 





cone end tothe drum. He was of opinion that it 
would be. The anemometer had been tested by being 
put in the end of a tube and whirled round in a 
circle. The three-bladed fans were more efficient 
than the six-bladed because, in the latter case, the 
blades were so close together as to work almost in 
a partial vacuum. Mr. Wingfield had attacked his 
volumetric formula, stating that as he had taken 
the numerator in cubic feet he should also take the 
denominator in cubic feet ; he claimed he had done 
so. Mr. Wingfield also said he should have in- 
cluded the pitch of the blades; the author, how- 
ever, was of opinion that it was most difficult to 
find the pitch, and to attempt to do so would 
complicate matters. With regard to forced and 
induced draught, he had not intended to say that 
one was more efficient than another in the sense 
referred to by Mr. Mudd. 

In the course of the discussion three letters were 
read by Mr. Bache. The first was from Dr. J. S. 
Haldane, of Oxford, who had been a member of 
the Board of Trade Committee on Ventilation of 
Metropolitan Tunnels, and had paid attention to 
the subject of ventilating appliances which were 
designed to move large volumes of air against slight 
resistances. It had been found that in short lengths 
of tunnel, as on the Metropolitan Railway, the 
resistance of the tunnel itself, when about 240,000 
cubic feet of air per minute were extracted, 
would be only about 0.02 in. of water, or 0.1 Ib. 
per square foot. The figures may be found in 
the appendix to the report of the committee 
mentioned. This was only about one-hundredth 
of the resistance ordinarily met with in the 
ventilation of mines, and for this reason the 
problem of tunnel ventilation has differed from - 
that of mine ventilation. The work expended in 
simply passing the air through the fan itself, 
and its inlet and outlet passages, came to be of the 
utmost importance. In the case of one centrifugal 


fan experimented with only one out! part of the 


horse-power expended in driving the fan was 
applied in moving the air in the tunnel itself, the 
remainder being absorbed in passing the air through 
the fan and the ducts immediately connected with 
it. The writer considered that the paper had fur- 
nished new and valuable data upon the ques- 
tion of the extraction of air in large volumes 
against low resistances. The experimental data 
hitherto published as to the action of fans 
seemed all to have been obtained with refer- 
ence to resistances of an inch or more of 
water, and the action of fans working against low 
resistances had been strangely neglected by en- 
gineers. The writer wished to ask whether it 
would be worth while to carry out experiments to 
show the effect of making the inlet and outlet 
funnel-shaped. Judging by Peclet’s experiments, 
the shape of the inlet and outlet would have great 
influence, and if the waste energy due to the abrupt 
inlet and outlet were avoided, it would be possible 
to make a fairer comparison between the mecha- 
nical efliciences of propeller and centrifugal fans. 

Mr. R. E. Froude, in a letter, said that he con- 
sidered the author was perfectly right in what he 
advanced about the rounding of the backs of the 
blades being conducive to apparent negative slip 
through increasing the effective pitch. is experi- 
ments with model screw propellers in water had 
shown that, in a blade of parallel thickness, hollow- 
ing the face of the blade gave an effective pitch 
greater than the mean pitch, and that rounding the 
back while the face remained a true helix had the 
same effect. He considered the effect on the fluid 
of the round-backed blade was much the same as 
that produced by acurved blade. The model screws 
used in the experiments whence Mr. Barnaby’s 
tables were derived were of ordinary type, having 
true helical faces and round backs, the thickness to 
scale being much the same as in full-sized bronze 
propellers. The point was, however, so much a 
side issue that Mr. Froude did not think it worth 
while to remark further upon it. 

Mr. Hiram Maxim wrote that before he com- 
menced experimenting at Baldwyn’s Park, he 
attempted to obtain some information as to the 
action of screw propellers working in air. He 
visited Paris and saw the apparatus which the 
French Government employed for testing the efti- 
ciency of screw-propellers, but the propellers were 
so badly made that the experiments were of no 
value. He had consulted an English’ experimenter 
who had made a long study of the subject, and he 
was informed that the screw-propeller would be 
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very inefficient and very wasteful of power. This 
gentleman said that all screw-propellers had a 
powerful fan-blower action, drawing in air at the 
centre and discharging it with great force at the peri- 
phery. The writer found that no two men were agreed 
as to the action of the screw-propeller, and all the 
data and formulz available were so contradictory as 
to be of no value. Some experimenters thought 
that in computing the thrust of a screw, the pro- 
jected area of the blades alone should be con- 
sidered, and that the thrust would be equal to a 
wind blowing against a normal plane of equal 
area at a velocity equal to the slip. Others were 
of opinion that the whole screw disc would have to 
be considered, so that the thrust would be equal 
to wind blowing against a normal plane equal to the 
area of the whole disc at the velocity of the slip. 
The projected area of the two screw blades 
of Mr. Maxim’s machine was 94 ft., and the 
area of the two screw discs was 500 ft. Ac- 
cording to the first system of reasoning the screw 
thrust of the writer’s large flying machine when 
running at 40 miles an hour with a slip of 18 miles 
an hour would have been, calculated by the well- 
known formula, 152.28 lb. If, on the other hand, 
the whole screw disc should be considered, the thrust 
would be 810 lb. When the machine was run over 
the track at the speed stated, the thrust was found 
to be rather more than 2000 lb. The machine was 
then secured to the track, and the screw revolved 
until the pitch in feet multiplied by the turns 
per minute was equal to 68 miles an hour, and it 
was found that the screw thrust was 2164 1b. In 
the latter case it was all slip, and when the screws 
had been making a few turns they had established an 
air current, the power exerted by the engines simply 
maintained the current. It was interesting to note 
that if the projected areas of the blades were com- 
puted by the formula before referred to* the thrust 
would be 2173.28 lb. This was almost exactly the 
observed screw thrust. From the foregoing it 
would appear to the writer that when the 
machine is stationary, and all the power is 
consumed in slip, that only the projected area 
of the screw blades should be considered. But 
if the machine were allowed to advance and to en- 
counter new air, the inertia of which had not been 
disturbed, the efficiency increased in geometrical 
progression. The exact rates for all speeds Mr. 
Maxim had not obtained, but his experiments 
had shown that with a speed of 40 miles an 
hour and a screw slip of 18 miles an hour, a well- 
made screw propeller is 13.1 times as efticient 
as early experimenters had supposed, and had 
attempted to prove by elaborate formule. 

The meeting then adjourned until Thursday 
(yesterday) evening. 





NOTES. 
An Automatic Booking CLERK CONTROLLER. 

AN automatic controller intended for checking 
the issue of tickets in a railway booking office was 
exhibited, at the ticket printing works of the Great 
Western Railway Company at Westbourne-terrace 
last week, by Mr. H. M. Snow, of 14, Cockspur- 
street, London. S.W. The machine, which is of 
Belgian origin, is arranged so that each ticket 
is printed as issued. By two movements the clerk 
prints on the ticket the name of the issuing office, 
the destination of the passenger, the class, number, 
month, day, and hour of issue, and the serial number 
of the ticket. At the same timea record of the issue 
is printed on a slip of paper which is inaccessible to 
the issuing clerk and serves for making up the books 
at the end of the day, or other convenient oppor- 
tunity. The names of the stations are arranged 
round the edge of a disc forming part of the ma- 
chine, and in issuing a ticket, the clerk sets the 
name of the station requived opposite a fixed mark. 
A downward movement ot a small handle, of which 
there are a number corresvonding to the different 
classes, causes an electric motor to do the necessary 
printing and eject the printed ticket from the 
machine. It is stated that each machine can 
be made to suit any number of stations up to 
100. Wherea larger number have to be dealt with, 
extra machines would be employed. A practical 
trial of the instrument, is, we understand, to be 
made on the Northern Railway of France in con- 
nection with the suburban service. Where large 
numbers of stations have to be dealt with the in- 
ventor proposes to modify the arrangement of his 
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machine by fitting it with keys like a typewriter, 
the depression of any one of which will cause the 
printing of a ticket for the corresponding station. 
In this way a possible loss of time in selecting the 
proper station from the rim of the disc previously 
referred to will be avoided. The machine, as made 
for 20 stations, is about 5 ft. 8in. high, and has a 
base 18 in. square. 


ARTIFICIAL STONE. 


Works have been established at Woking for the 
manufacture of stone by a process patented by 


Mr. William Owen, in which sand and lime are | 


subjected for a period of 35 hours to a hydrostatic 
pressure of 60 lb. on the square inch ; a distinctive 
feature being that all air is driven from the water 
which is used by raising its temperature to boiling 

oint before it is pumped into the pressure chamber. 

his, it is contended, obviates any blow-holes or 
other similar defects in the stone. The location of 
the works at Worplesden, near Woking, was deter- 
mined by the extensive deposits there of Bagshot 
sand, having about 98 per cent. of quartzose sand 
with a little of silicate of alumina. By means of 
elevators the sand is passed first into a long 
cylinder placed at a slight gradient in the flue 
from the boilers of the works. Around the in- 
terior are vanes, and as this cylinder is rotated 
by worm and pinion gear, the sand is well tossed 
about and thoroughly dried. It falls into the 
boot of an elevator which raises it to a hopper 
having two divisions—one for the sand, the other 
for the lime, which is similarly elevated from a 
Krupp crushing mill. Atthe bottom of the hoppers 
is a propeller so constructed that by its rotation it 
takes 12} of lime to 874 of sand (by weight), and 
these fall into a rotating cylinder placed at an 
angle and having internal vanes. The heated sand 
tends to dry the lime. The sand is made to pass 
through a 45 to 50 mesh, and the lime through a 
70-mesh sieve. The two components, after being 
mixed, pass into moulds, constructed of steel plates 
bolted together. The largest in use at Woking is 
10 ft. 6 in. long, 4 ft. 105 in. by 15 in., the weight 
of the resulting block of artificial stone being 
4 tons 8 cwt. Of course, any form or any orna- 
mentation may be ‘‘cast.” Cast iron was found 
unsatisfactory for the moulds, as the blocks of sand 
adhered to it. The moulds with the sand are 
carried on bogies on rails into cylinders 6 ft. 6 in. 
in diameter by 10 ft. 6 in. long, excluding the 
dished ends. They are built of steel and riveted, 
the front end being bolted on. Water at 290 deg. 
to 310 deg. Fahr. is pumped in until a pressure of 
60 lb. to the square inch is insured, while at the 
same time steam of 100 lb. pressure is maintained in 
coils fitted to the inside of the cylinders. This con- 
tinues for 35 hours, when the water is withdrawn. 
But the steam heating is continued for 15 hours and 
then the block is allowed to cool slowly. It greatly 
improves with exposure to the atmosphere, being 
in a month able to stand a pressure of 4000 Ib. on 
the square inch. Messrs. R. R. Tatlock and Read- 
man, chemists in Edinburgh, have made several 
tests with stones thus made. Pieces were heated 
to redness and then dropped into cold water and 
left 30 minutes, and again heated and left to cool 
slowly, without any breaking up or disintegration. 
They were next saturated with water, placed in a 
beaker in a freezing mixture for three hours, the 
temperature being 22 deg. Fahr., and then sub- 
jected to a bath of hot water. This was done 
several times without injurious effect. Of course 
time only can determine practically the weathering 
qualities, but the results quoted go a long way to 
confirm the anticipation of success. The stone may 
be ‘“‘worked” in any way, and can be made per- 
fectly uniform in shade, so that the builder does 
not require to choose his pieces for ornamental 
treatment. 








IrswicH.—A movement of some little importance has 
been made by the Great Eastern Railway Company and 
the Ipswich Dock Commissioners to increase and improve 
the business facilities of that port. The Great Eastern 
is at present the only railway at Ipswich, and the direc- 
tors feel that they must show in consequence a practical 
interest in the port; they accordingly propose to lay 
down additional sidings, and to assist also in extending 
the existing dock accommodation. The works contem- 
plated will involve an outlay of about 70,0002. on the part 
of the Great Eastern, but it is proposed to extend this ex- 
penditure over five years. Ipswich has the advantage of 
a fine river, and the trade of the port ought to greatly in- 
crease, as the Great Eastern authorities are showing a 
disposition to co-operate heartily with the local Dock 
Commissioners. 
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THE ENGINEERING DISPUTE. 
To THE EpiTtoR OF ENGINEERING. 

Sir,—Taking a lively interest in the engineering dis. 
pute at present in vogue in the old country, and talking 
one day lately to another man who is employed at the 
same establishment as myself, and who is a member of 
the Amalgamated Society of Engineers, “Do you see 
that machine there,” he said, ‘‘ which is busily at work 
cutting out the teeth for a gear without any one attend. 
ing to it? In the old country a man would be sitting down 
looking atit.” ‘‘That is the right way,” he added. ‘‘ Well,” 
I said, ‘‘ they don’t dothat in Germany, France, or in the 
United States—do you call that fair play?’ His answer 
was: ‘‘If the trade leaves the country the men can follow 
it,” referring to that old London strike of years ago; 
‘*they have done so before and they can do it again”—in 
short, it appears that argument is useless with those men. 

I am informed that the members of the Amalgamated 
Society of Engineers in this country are sending strike 
money to their brethren in Great Britain. In these cir. 
cumstances it seems to me that those in this country who 
sympathise with the employers should have an oppor- 
tunity to subscribe to assist them; no doubt the sums 
donated would likely be small, but as we Scots say, many 
mickles make a muckle. 

Personally, I care no more for the employers than I do 
for the employés ; the question is national, and eventually 
may be vital. 

I remain, 
One More Draveutsman, 

New York, October 22, 1897. 





To THE EpiTor or ENGINEERING. 

S1r,—In your issue of October 29 there appears a letter 
from a correspondent signing himself ‘‘Q.,” under the 
head of ‘The Engineering Dispute,” which letter in the 
main deals with the position and shortcomings of draughts- 
men, and is a reply to a former correspondent who drew 
attention to the disadvantages under which draughtsmen 
generally labour. 

**Q.” does not state he is a draughtsman, but he ex- 
presses his personal pleasure at seeing a machine grow— 
on paper—under one’s hands; which implies that he is, 
although if he had stated definitely that he was, and was 
paid as such, it would be more satisfactory. 

As a draughtsman (presumably), ‘‘Q.” takes exception 
to the contention of your former correspondent that the 
draughtsman is the hardest-worked man in the establish- 
ment, which he thinks absurd ; that is not his experience, 
anyway. 

raughtsmen, according to ‘Q.,” ought to be very 
happy indeed, because they are not condemned, as bank 
and other clerks are, to a career intimately associated 
with interminable columns of figures which lie within 
the en of ponderous ledgers, ever on the alert to assail 
the luckless clerk, and make his life a burden. This fate 
‘*Q.” thinks the worst that could befall any one. 

I might have remarked for ‘‘Q.’s ” benefit that the bank 
clerk whom he pities so much does not have his pay 
stopped if he is away a few days ill, or his job filled up 
if he is away a longer time, which is the treatment meted 
out to their draughtsmen by many up-to-date and busi- 
ness-like engineering employers; and, furthermore, the 
aforesaid bank clerk generally has his medical expenses 

id by his employers; neither do his employers seek to 
impose the 53 hours’ week on him. 

Although the vast body of draughtsmen will not appre- 
ciate being compared with bank clerks, still I am reluc- 
tantly compelled to admit that the average bank clerk’s 
position and prospects are far more hopeful than the 
average draughtsman’s. Moreover, the bank clerk can 
always depend on his pension when the time arrives when 
he can work no longer. H 

Your correspondent ‘‘Q.” denies that the work required 
to raise one-self to the position of chief draughtsman, 15 
greater than that required for a corresponding position in 
any other profession. Very possible; but the correspondin 
position in some other profession would be a low one 1 
we are to judge by the comparative emoluments of the 
respective professions. 

“ Q.” is of opinion that the rank-and-file of the draw- 
ing-office are quite incompetent ; nevertheless, that they 
are competent to do their employer’s work is evident, for 
otherwise, we would see the employers advertising for 
better men at more attractive salaries to replace the 
incompetent ones, which, needless to say, does not happen. 
I think it is unnecessary to deal further with ‘‘Q.’s” 
absurd and rather ignorant assertion. ’ 

Your former correspondent describes engineering em- 
ployers in a comprehensive but uncomplimentary sentence 
which raises ‘‘ Q.’s” ire considerably, that paragons of 
virtue should be sodescribed. Perhaps the description 1s 
too sweepingly inclusive, for there can be no doubt that 
a considerable number of fair and reasonable employers 
exist, who have not yet descended to the sweating system 
in the drawing-office. Br 

If draughtsmen wish to secure the proper recognition 
and professional standing to which their talents entitle 
them, they should make haste to take a leaf out of the 

k of other combinations, professional and otherwise, 
and there can be no doubt that a great improvement in 
the status of this profession would result. 

In conclusion, I might point out that draughtsmen are 

uliarly situated as regards permanency of employment. 
They are taken cn and put off according to the fluctua- 
tions of a firm’s trade; which means that a draughtsman 
is constantly changing his employment with a good dea: 
of time lost between situations. When he grows old, he 
can no longer find employment, and having no superan- 
nuation {fund to fall teik on, like trades unionists, 1t 1s 
possible he may become an object of charity. 
Yours faithfully, 
T. SQUARE 
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FRACTURED PROPELLER SHAFTS. 
To THE EpIToR OF ENGINEERING. 


Sir,—With much interest I have followed the discussion 
about ‘‘ Fractured Propeller Shafts,” and hope you will 
allow me to put my experience before your readers. The 
failures arise because : | : 

1. The tail-shaft being not calculated for a combined 
torsion and bending stress. : . ; 

2, The material crystallises, owing to vibrations from 
the screw. . : . 

3. The shaft is not preserved against tearing. 

To prevent the fractures of tail-end shaft we therefore 


ust : 
eg: Make the tail-shaft strong enough, and the propeller 
as light as possible. | ‘ ce 

2, Diminish the vibrations of the screw by giving same 

roper progressive pitches, so that the slip on the 
Feding edge is about zero. By using proper progressive 
pitches, for the same amount of mean slip as a screw with 
constant pitch, the diameter of propeller may be made 
much smaller and the weight correspondingly less. 

3. Provide the tail-shaft between stern tube nut and boss 
of propeller with the Cedervall (Lindholmen-Gothenburg, 
Sweden) protecting box. No liners are used on the shaft 
after this system. . 

Formerly I had many bad results from tail-end shafts, 
but after the above-mentioned alterations I never more 
had a bad tail-shaft. : 

May be that the improvements used so far only in- 
crease the life of the shafts, and I therefore consider the 
old idea to anneal the tail-shafts every five or ten years a 
good one. ’ 

T am, Sir, Se 
Kart LUNDKVIST, 
Manager, Engine Department. 
Elsinore, Denmark, November 1, 1897. 








“THE ASSTHETIC SIDE OF ENGI- 
NEERING.” 
To THE Eprror oF ENGINEERING. 

Sir,—In your article under the above heading, which 
seems to be mainly an attack on my supposed views (some 
of which are rather misrepresented), you state that, in 
suggesting that the lower member of the Forth Bridge 
cantilever would have looked better as a true curve, I am 
suggesting what would look wrong to the eye of every 
engineer, because each piece between the joists of the 
bracing isa strut. Iknow it is, but I think the argument 
a weak one, because it is regarding the separate portions 
of the cantilever member apart from the effect as a whole. 
The slight degree of curve required in each section of the 
member would not appreciably reduce its constructive 
suitability, and would be amply justified to the eye by the 
evident object with which it had been done, viz., to con- 
form to a main design of which the sections were only 
isolated portions. : 

I went over the Forth Bridge works three times while 
they were in progress: once with Sir B. Baker, and on 
the other occasions with one or other of his staff, and I 
put the question on the spot as to whether they had not 
thought of making the separate sections of the tube part 
of a true curve ; and the answer I then got, and the only 
reason given against it, was the greatly increased difficulty 
in designing and fitting the plates, which I of course re- 
cognised as an important reason against it. But I never- 
theless maintain that the effect of the lower member is 
in consequence crippled and unsightly ; it is like a thing 
that would be a curve if it could, and the objection you 
raise to my view appears to me to be putting the lesser 
object before the greater. 

It seems impossible to get engineers to understand why 
all artists (the feeling is not confined to architects) hate 
the Tower Bridge so. As far as the exterior appearance 
goes, the reason is that the design of the stonework is 
coarse, tawdry, and pretentious: the sort of work which 
20 years ago used satirically to be called ‘‘ Manchester 
Gothic ;” and this is the result of going to some mere 
draughtsman architect to furnish what were supposed to 
be “‘handsome” details. If such a bridge as that had 
been erected at Paris, the authorities would certainly 
have required that one of the first architects of the day 
should have been openly associated with the engineer in 
it. In London no one cares. But what is worse is the 
extraordinary and ridiculous contrast between the pon- 
derous suspension chains and the gimcrack masonry struc- 
tures which are made to appear to support them. At the 
ends of the bridge we see these chains carried over a kind 
of ornamental gateway structure which they would crush 
to the ground if it were really what it appears tobe ; in 
the central towers we see the chains carried through slits 
at the side of the apparent masonry tower, in a way in 
which no such tower could really support them for a 
ay soe It is all nonsense to say that we only object to 
the towers because they are shams, and we know they 
have a steel construction inside them ; if a masonry tower 
were built which could carry the chains it would have to 

be designed quite differently, and the chains could not be 
carried into the very edge of the masonry in that way. 
Do not fling the American buildings of steel with 
— facing at me; I have always condemned them ; 
1 —_ want lofty steel structures, let them build them 
a such, and not try to make them look like another kind 
of architecture which they are not. 
“a never objected to any decoration to the steel towers 
th ~ suspension bridge ; I said they are much better in 
ti ir naked Googly than with bad and tawdry decora- 

v, be is what is nearly always put on them. 

ane engineers learn to understand that design is a 
i y Tequiring mental training and study just as much 

construction, they will never understand what it is 





which the artistic world complains of them for, or what 


is the difference between good and ornament. 
Yours faithfully, 


H. HeatTucote STATHAM. 








THE PAST SUMMER TRAIN SERVICES. 
To THE Eprtor OF ENGINEERING. 

Sir,—Mr. Stretton’s letter in last week’s issue raises 
several points from which I beg to differ. 

His first statement, namely, that the Preston accident 
was responsible for the reduced timing of the Scotch ex- 
presses, is not supported by any facts. I have very good 
grounds for believing that such was not the case, an 
until Mr. Stretton can produce some evidence to the con- 
trary I am not disposed to alter my opinion. It should be 
remembered that the 8 p.m. continued to run to the same 
time as between London and Aberdeen for months after 
the accident ; the alteration in the intermediate timing 
having been decided upon prior to that event. 

Mr. Stretton’s statement that the original timing be- 
tween Wigan and Carlisle was an impossible one is purely 
a matter of opinion ; and as he freely expressed his views 
on that point in one of your contemporaries shortly after 
the accident, I shall not attempt to convince him other- 
wise. My own opinion, based on experience gained on 
the footplate, is that it was perfectly possible to keep 
time with that train and yet run through Preston Station 
at the reduced s required by the company’s rules. 

eg mgm, be the other points raised by your correspon- 
dent, he is hardly consistent; indeed, he proves too much ; 
for, after telling us that it would have been better to 
give all the trains more time, he goes on to say that 
“during the months of July to. September, 1897, the 
trains were actually later and more out of course than 
during any year since railways were introduced.” If that 
be the case, then surely it proves that the 1896 accelerated 
running was actually more conducive to punctuality than 
the slower timing of the past summer ! 

But Mr. Stretton raises the question of punctuality, 
and it is one which will have to be dealt with sooner or 
later in some very drastic fashion. Probably all heavy 
luggage will have to be abandoned, or some absolute rule 
made that no train shall wait for a connecting train longer 
than a certain fixed period. The main fact to be remem- 
bered in dealin with this question is, that time is lost at 
the stations. r. Stretton is apparently of the same 
opinion, though when he goes on to say that ‘‘ many of 
the trains which your correspondent considers were not 
booked fast enough, never once in the whole three months 
arrived to time ”—he is confusing theissue. Because time 
is lost at the stations is no sufficient reason why the trains 
should be booked slower between stations. By all means give 
more time at the stations; but to allow more running time 
only aggravates the difficulties, for the train is thereby 
occupying the overcrowded metals for a longer period. 
Further, it should be remembered that, as a rule, it is not 
usual to make up much time in running. Take, as an 
example, a run of 100 miles, timed to be done in_ two 
hours—a speed of 50 miles an hour. If that train is late, 
four, or at most five, minutes may be made up, and the 
time taken will be 115 minutes. But if that train is timed 
at 58 miles an hour, the time occupied is only 103 minutes 
—a clear gain of 12 minutes. To put the matter in another 
light: which train loses most time in the course of a year, 
the 9.0 a.m. express, Paddington, timed to run to. Exeter 
at 40 miles an hour, or the Cornishman, timed at 50? 
There can be no doubt as to the answer, for the latter, as 
often as not, is checked by the former long before reach- 
ing Exeter. The Caledonian engines have shown us that 
it 1s possible to take trains—not as the result of a special 
effort, but day after day, week after week, and month 
after month, over the by no means easy road from Perth 
to Forfar at an average speed of 60 miles an hour. There- 
fore, it cannot be said that the public is making any extra- 
vagant demand when it asks for an average speed of 55 or 
56 miles an hour for the most important expresses. 

Mr. Stretton is quite mistaken when he states that the 
travelling public cares nought about speed, punctuality 
being the one desideratum. No doubt he wishes he could 
get punctuality, but both the average man and the busi- 
ness man knowing that most lines are equally bad in 
that respect, consults his time-table, and in nine cases 
out of ten goes by the quickest train. 

A few words with regard to Mr. Legge’s defence of the 
London, Chatham, and Dover Railway. He takes his 
comparison of the times as between Herne Hill and 
Dover, instead of Victoria and Dover. I am quite will- 
ing to concede that my original statement was not quite 
accurate, there has actually been a gain of three minutes; 
but what a remarkable stride—three minutes in 25 years ! 
and this has been gained by abolishing the stop at Dover 
Town! The fact remains that travellers to the Continent, 
mostly first and second-class, at express fares, are whirled 
along at a maximum start to stop speed of 48.3* miles an 
hour, whereas the ‘‘ humble herring,” coming all the way 
from Aberdeen, is carried by the North-Western Railway 
at almost nominal rates at 50 miles an hour. 

I am, Sir, yours faithfully, 
THE WRITER OF THE ARTICLE. 

November 2, 1897. 





ELECTRIC TOWAGE. 
To THE Eprror or ENGINEERING. 
Srr,—There is a description in ENGINEERING for October 
22, e 488, of M. Bovet’s system of electric towage on the 
St. Denis Canal, which, as far as the double-conducting 
wires upon posts on the bank, short wires to the mast 
running on carriers, and an electric motor in the boat, are 





* Not 48? as given by Mr. Legge; the distance from 
Herne Hill to Dover Pier is 74 miles 36 chains. 








concerned, you will find is identical with asystem I advo- 
cated in a number of Indian Engineering in 1893 (I think 
it was) for the late Madras Irrigation Company’s Kurnool- 
pamper Canal, A small working model I made at the 
time of such a boat acted very well indeed. It was fitted 
with a screw propeller, as chain haulage would not be 
quite suitable for a long Indian canal. Nothing more 
came of the idea, because there is not the traftic to warrant 
a costly electric installation on that canal as yet. The 
canal, however, possesses the advantage of a great deal of 
available water-power to drive turbines and generate elec- 
tricity, as a considerable body of water falls through 500 ft. 
in 44 locks, the canal being close on 200 miles in length. 
I am, yours faithfully, 
. T. FRASER. 
’ Col. R.E. (Retired List. 
Junior Atheneum Club, 116, Piccadilly, W., 
October 27, 1897. 








CYCLE GEARING. 
To THE EprtoR oF ENGINEERING. 

Sir,—A week or two ago I read a letter in ENGINEER- 
ING in which attention was drawn to the fact, which I 
have long harped upon, that it is useless to raise the 
gearing of a machine if you are obliged to lengthen the 
pedals to enable the rider to drive the machine. 

ob ore some one of your readers, who is better ac- 
quainted with the mechanism of the human leg than I 
am, can say what is the angle of inclination of thigh to 
body and leg below knee respectively at which a man can 
exert the greatest pressure ; other things being equal, it 
should be advantageous to arrange the machine so that 
the thigh should be as near the ition of greatest 
strength as possible throughout each revolution of the 


al, 

But besides the above condition, which is obviously 
better fulfilled with short than with long pedal cranks, 
there is the further advant in short cranks that the 
weight of the leg has to be lifted less the shorter the 
crank is ; and this, in my opinion, makes a very consider- 
able difference in a long journey, as I found out one day 
in riding only about! 35 miles with 7-in. cranks, having 
always used 6 in. 

A bicycle agent informed me with much solemnity and 
conviction that a 7-in. crank was conclusively shown to 
be the best because it gave the same height of travel for 
the legs as an ordinary stair ; he had apparently forgotten 
that the objects to be attained in the two cases—going up 
a stair as easily as possible, and driving a machine as easily 
as possible—are not identical. 

Yours truly, 

York, October 30, 1897. E. H. B. 








MEAN PRESSURE INDICATORS. 
To THE Eprtor OF ENGINEERING. 

Sir,—In wing Rew your correspondent, Mr. Otto H, 
Mueller, it may be of interest to him to know that I have 
had at work here for several weeks past an arrangement 
adapted to my mean pressure indicator on the same lines 
as he suggests for slow speeds, which I find works satis- 
7 

His illustration, which was intended to show that the 
reading given by a throttled pressure-gauge is inaccurate, 
is a rather unfortunate one, because the two cases of a 
throttled indicator and a throttled pressure-gauge are not 
in the least degree comparable. 

If an indicator is throttled, the result will be as shown 
by Mr. Mueller, that the top line of the diagram will fall 
lower and lower, departing from the true result the more 
as the indicator cock is more and more throttled. 

But this is not the case with the pressure-gauge, for 
when the pressure-gauge cock is throttled the effect is to 
reduce the amplitude of the swing of the pointer on the 
face of the gauge, while the mean reading remains un- 
changed ; and however much the gauge is throttled the 
mean reading is practically constant, and shows no sign of 
falling as the throttling is increased, as in the case of the 
throttled indicator. 

I hope Mr. Mueller will try this for himself, and I 
think he will then be induced to change his opinion as to 
the degree of error introduced by the throttled pressure- 
gauge. Yours faithfully, 

a WitiiaM Ripprr. 

University College, Sheffield, November 1, 1897. 





PATENT LAW. 
To THE EpiToR OF ENGINEERING. 

Sir,—The Marconi case and others like it suggest 
that the law for patents is too rigid. When it comes to a 
lawsuit, the owner of a big patent must either hold his 
case, absolutely often in such a way as to control results 
given freely to the world by scientific men, or he must 
entirely lose the fruits of his labour and money spending. 
It is this latter fear which causes so much useful work to 
lie on the shelf, for ay le see that if they do bring it into 
use others will get the benefit. 

As a means of remedying matters somewhat, our 
Patent Department might make a search, and when the 
had poche idea, the patent could stand without appeal 

Next, to — the public, a court could be consti- 
tuted, which would fix the royalty at which suitable 

rsons should be able to make the invention. The 
ficensees should give such guarantees as to workmanship, 
&c., and the number of articles to be made, as the court 
should think fit. Persons applying for licenses after an 
invention had made its way into use should pay more. 
Royalties should be subject to revision at intervals, and so 
forth. The money could be paid through the court, 
which would deduct a percentage for expenses. Of course, 
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people could make private arrangements if they wished ; 
and nu doubt in most cases they would do so. 
_It would be possible also to grant patents for inven- 
tions not strictly original though new to practice, a 
smaller royalty being allowed on such. Objections to 
this method are obvious, yet it might at least be less bad 
than the present system. 
Yours faithfully, 
C. TURNBULL. 
Hylton Lodge, North Shields, November 1, 1897. 








THE KING’S COLLEGE ENGINEERING 
SOCIETY. 
To THE Eprtor oF ENGINEERING. 

Sir,—With your permission I should like to remind old 
King’s mén that this year of jubilees is also the jubilee of 
the King’s College Engineering Society. The annual 
dinner is being held on December 3, and many old King’s 
men will no doubt be glad of the opportunity of evincing 
their interest in their Alma Mater by being present on 
this unique occasion. 

It is particularly desired to make this dinner a success, 
Portiotiens and tickets may be obtained through the 
Engineering Society’s secretary, King’s College, Strand. 

T am, Sir, yours faithfully, 
BurKEWoOOD WELBOURN. 
Electro-Chemical Company, St. Helen’s, Lancashire, 
November 1, 1897. 


LAMBERT’S GLIDING BOAT. 
To THE EDITOR OF ENGINEERING. 

Sir,—I was much interested in the description and 
illustration of this invention in your issue of October 1. 

I have been expecting to see some comments from your 
readers bearing upon the following points, but as none, so 
far, have come under my notice, f venture to make the 
following remarks : 

The description of the inclined planes under the vessel 
says rather vaguely, ‘‘ These blades are fixed at a slight 
upward angle varying, according to circumstances, from 
1 in 20 to 1 in 30.”: The illustration also conveys the im- 
pression that the angle of the planes is not variable, 
except by structural alteration. 

The chief advantage in such a vessel is, of course, the 
absence of the resistance to motion, due to the displace- 
ment of water by the hulls ; and the corresponding disad- 
vantage, the great skin friction upon the inclined planes 
when in motion. 

Now it seems tome, that the most important point here 
is that the angle of the planes should be variable, either 
automatically or under control of the man on board, so 
that as the speed of the vessel increased, the angle would 
be decreased, until at or before maximum speed, the 
a would be nearly or quite horizontal; the friction 
xetween them and the water would then be very small. 

Mr. Horatio Phillips, being interested in aerial flight, 
will no doubt be acquainted with the experiments made 
by Professor 8. P. Langley, so fully described in the 
June, 1897, double number of the Strand Magazine, and 
his demonstration that a surface, propelled at sufficient 
speed parallel to the current of air through which it 
travels, becomes self-supporting. To use his illustration : 
A skater can safely skim rapidly over ice, which would be 
too thin to support him when standing still. 

Bearing in mind that the full particulars are yet to be 
sublished, and that I may therefore be anticipating, I 
awe that a vessel constructed in this way, and with a 
turbine engine for propulsion, would give some remark- 
able results. 





I am, yours truly, 


9, Field-street, Hull. H. W. McTsack. 








THE MOVING OF HOUSES. 
To THE Eprtor OF ENGINEERING. 

Sir,—Can you or any of your readers kindly tell me if 
there is any firm in England that undertakes the moving 
of houses? 

I have a brick-and-tiled house of three storeys here that 
I want to move on level ground for about 40 yards. 

Yours truly, 
(Rev.) Hersert BALL, 

Wellington House, Westgate-on-Sea, October 25, 1897. 





Deatu or Mr. R. J. Harrtson.—Mr. R. J. Harrison, 
borough engineer of Derby, died on Thursday at his resi- 
dence in Swinburne-street in that town. He was a 
native of Southampton, and received his early professional 
training at the head-quarters of the Office of Works, 
under the late Sir Henry James. He became assistant to 
the late Mr. Clement Dunscombe, C.E., at Derby, in 
1877, in which year was commenced a series of public im- 
provements which have quite altered the aspect of the 
central portions of the town. In 1879, when the late Mr. 
Coulthurst succeeded Mr. Dunscombe, Mr. Harrison was 
appointed deputy. In June, 1888, he was unanimously 
sbetel borough engineer, surveyor, and resident water 
works engineer. 





* CASTLEFORD SERVICE RESERVOIR: SINGULAR FIssuRE.— 
The District Council of Castleford have received the report 
of Mr. Malcolm Paterson, M. Inst. C.E., on the state of 
their service tank on Red Hill, which is almost without 
precedent in this country. A huge fissure extends across 
the entire surface of the bottom, 2 ft. to5ft. in width, and 


about 28 ft. deep. This was laid bare some months ago, 
after the sudden disappearance of the contents of the 
tank, when the concrete bottom was partly removed. 


AUGUST. 


Heavy steel rails are to Middlesbrough quotations. 


SEPTEMBER. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


OcTOBER. 
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Notr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 


The price of quicksilver is 





consisting of yo wera limestone lying in a compact 
sandbed almost indurated to rock. This rock yields the 
best moulders’ sand, which has been excavated for many 
generations by mining in long galleries with supports 
and adit entrances. e workings extend for miles, and 
have been proved to approach within a few feet of the 
reservoir, and probably extend below it on the side. By 
exposure to air and the infiltration of water they have 
gradually crumbled and fissured, causing leakages from 
the tank, which in their turn have accelerated the waste 
and the subsidence, and have caused the ruin of the tank. 
An inspection of these workings was necessary, though 
attended by danger from loose rock in the roof. In Mr. 
Paterson’s report a previous proposal to buttress the 
north side by a retaining wall, arched on plan, is set aside 
as a futile and hazardous operation. \ Instead of this, he 
proposes to construct a new reservoir holding 1,250,000 
gallons, on a new site on adjacent ground to the west of 
the present tank, which appears to be the only suitable 
site not honeycombed by ae sand workings ; but even 
here he considers that five or six borings, not less than 
50 ft. deep, are indispensible to prove the ground. The 
present population of Castleford is 17,000, having in- 
creased from 6271 in 1891. The cost of the new reservoir, 
if open, is estimated at 3250/., or if covered at 4700/. 





BURMEISTER AND Waltn.—The large engineering and 
shipbuilding firm of Burmeister and Wain in Copenhagen, 





The reservoir site is on the Permian formation, the strata 


is at present being re- organised in more ways than 


one. Not only have the arrangements referring to the 
|management been altered, whereby new men _ have 
| been connected with the company, but it is now pro- 
to give up that portion of the works which was 
ocated in Christianshaven, which adjoins Copenhagen, 
and remove the engineering shops, offices, drawing offices, 
| &e., | to the Refshale Island, where the shipbuilding is 
carried on. This island has a capital situation in the 
|Copenhagen Harbour, and it will, no doubt, in many 
| respects, offer great advantages. It is further con- 
|templated to construct a tunnel under the town, to 
afford means of access to the Royal Dockyard. Although 
the firm has met with one or two reverses of late, re- 
sulting in the absence of a dividend for 1896 and dubious 
eens as to any for the current year, they are very 

usy, keeping their staff of upwards of 2000 men fully 
employed. Among recent orders is an expensive passenger 
steamer for the Danish State Railways for the Kiel- 
Korsér traffic; this is to be a dle boat, modern in 
every respect ; this boat has to be ready by the end of 
next summer. Among cargo steamers in hand is one © 
6000 tons for the United Steamship Company, of Copen- 
hagen, intended for their New Orleans route. Also the 
engineering shops are very busy with engines and boilers 
for several electric stations, comprising two engines of 
1200 horse-power each for the central electric station 1n 
St. Petersburg, an engine of similar dimensions for the 
Copenhagen central station, and the complete plant for 


‘ the new west electric central station in Copenhagen, &c. 
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SHIP WINDLASSES 


CONSTRUCTED BY THE 


AMERICAN SHIP WINDLASS COMPANY, 
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Tur American Ship Windlass Company, of Provi- 
dence, R.I., has now been manufacturing windlasses, 
capstans, and the like for forty years, and has brought 
its machines to a high state of perfection. We have 
selected three of them for illustration to show the 
lines of development along which these apparatus 
have progressed in America. Figs. 1 and 2 show 
what is called the Providence steam pump brake 
windlass, In the former the engines are placed along- 
side the windlass, and in the latter they are placed 
on the deck below ; in other respects the windlasses are 
similar. They are designed for tug-boats in which there 
1s not sufficient deck-room available for a steam wind- 
lass on account of the space required for the warping 
bitts. The warping bitts are, therefore, built into the 
Windlass itself, by being strongly bolted to the founda- 
tion plate. The friction kands are on the side of the 

‘wild cats,” or chain wheels, next to the side bitts, 
so that the shaft is solidly supported where the 
greatest strain comes. The wild cats are locked to 
the windlass when heaving in chain, and when paying 
out chain are controlled by friction bands. The pum 
brake lever is shown in each view, and can be use 


in case the engine is not available, the engine being 
first disconnected. 

Fig. 3 shows a Shaw and Spiegle automatic steam 
Mn winch. This is designed to enable towin 
0 be done by a steel hawser, the slack being woun 
Up on the drum. This drum forms an elastic abut- 
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the steam in the cylinders. If the strain suddenly 
increases the drum revolves, paying out hawser, and 
thus easing the strain. On the other hand, if the 
strain decreases the drum takes in cable or prevents 
it falling slack. It would be practically impossible to 
fix the steam pressure at such a point as would produce 
stable conditions in towing, and keep an average 
amount of hawser out. A reducing valve is, therefore, 
provided, and is automatically opened and closed by 
gearing connected with the drum. If the tow is over- 
powering the engines, and drawing the rope off the 
drum, the valve opens and admits more steam until the 
motion is stopped. If, on the contrary, the winch is 
gradually drawing up the tow, the valve is partly 
closed. There is a separate steam valve by which the 
winch can be controlled by hand to take up or pay 
out the tow rope as desired, particularly when passing 
round bends in a river, or under bridges. 





INDUSTRIAL NOTES. 

THE position of the engineering dtspute was not 
much changed at the close of last week, except that 
the two parties had sent in their replies to the Board 
of Trade. The invitation may be said to have been 
unconditionally accepted by the Amalgamated Society 
of Engineers, but only conditionally accepted by the 
employers. How entirely matters have been reversed ! 
At the outset the leaders of the strike proclaimed that 


ment, since it is held against the towing strain by | the fight would be of short duration, and that the men 











AND WINCHES. 


PROVIDENCE, R.L, 





would win hands down. In fact, they seemed to be 
sorry that the victory was to be so easily won. Now 
the reverse is the case. © They are willing to withdraw 
the strike notices, and only suggest that the lock-out 
notices also should be withdrawn. The Society was 
so ‘‘ beastly rich” that it could afford to pay out the 
required amounts weekly, without exhausting what 
it had gained in 1896. But we glean glimpses of 
the terrible drain from time to time, asa then can 
understand how sorely the men have been pressed. 
The general secretary, in a speech delivered a fort- 
night ago, on October 23, admitted that the dispute 
had cost a quarter-of-a-million at that date, and even 
then the full force of the lock-out had not been spent. 
Money has been coming in at a good rate, but some 
of the wealthier unions have been indirectly affected 
by the dispute, and others have had difficulties of 
their own, and so have not been able to render such aid 
as they might have done under other circumstances. 
The drain of money had led to the proposal to reduce 
the strike pay to the men who are out ; that is to say, 
to reduce it to the ordinary amounts named in the rules 
without the extras. Such a step discourages the men, 
and shows that the council of the Union have realised at 
last what a terrible conflict has been evoked. There 
is no longer any threat of refusal to accept terms for 
London alone as regards the demand for the eight 
hours. Other great centres of industry have been 
affected by the struggle, but cannot hope to gain 
thereby any personal advantage. The question of 48 
hours per week seems to have dwindled into shadow, 
and even the question of 51 hours is not recognised by 
the employers. The men seem to have found their 
Sedan—capitulation or annihilation. It is a terrible 
lesson, and one that must needs be driven into the 
minds of men who fancy that the earth will tremble 
when they speak. The fight is not yet over, but it is 
to be famed that it will not be prolonged. If any 
form of negotiation can end it, such negotiation ought 
to be tried. This in the interests of peace as between 
the parties, and more particularly in the interests of 
those who suffer, but are not personally concerned in 
the conflict. 





The deputation of the ‘‘ Federation of the Engineer- 
ing and Shipbuilding Trades” to the President of the 
Board of Trade eventuated in nothing. It was not 
possible that any real good could come of it after the 
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action of Mr. Ritchie with respect to the dispute 
already existing, and with which he was trying to deal. 
The failure of Mr. Knight and his colleagues to pro- 
cure any kind of negotiation is all the more remarkable 
because, first of all, the trades represented had taken 
no part in the dispute, but had rather discountenanced 
it ; and secondly because the Boilermakers’ and Iron 
Ship Builders’ Society and the employers have for a 
long time been able to arrange matters by negotiation. 
Then the matter was complicated in London by the 
action of the members of the Boilermakers’ Society, in 
spite of the efforts of the council to promote peace. 
The breach between the London members and the 
council may have a disastrous effect in other ways, for 
the men may combine to make the Union more dis- 
tinctly aggressive, especially as the council affirm that 
strike pay will be withheld in accordance with the 
rules of the Union. Mr. Knight has been reproached 


for his attitude, but he states that the council had de- | terms agreed upon, the men declaring that they were | the ‘employers 


cided and authorised the steps taken. This is no 
doubt absolutely certain, for Mr. Knight is not the 
man to take any unauthorised action on his own 
initiative. 

There are two ways in which the Board of Trade 
may still take action; one is by striving to arrange a 
basis for mutual negotiation ; the other is by putting 
in force the reserve power given in the Act of 1896. 
Doubtless the President of the Board of Trade will do 
all he can to effect some arrangement mutually agree- 
able to both parties. But if he attempts to use the 
reserve power he will bring a hornet’s nest about his 
ears. Those who urge him to do so either do not 
understand the nice issues involved, or desire to see 
Mr. Ritchie in a quagmire. Supposing he should 
decide to send out a Labour Commissioner to report, 
then the report will be tainted with the personal pro- 
clivities of the Commissioner. It could not well be 
otherwise. If it went against the employers, then 
they would complain, onl most likely resent it; if 
against the men, there would be a hubbub of discontent. 





Two rather significant incidents have occurred in 
connection with votes of money to the engineers in 
their struggle, and both have taken place with respect 
to the same body of men, albeit they belong to two 
different societies. The first was in connection with 
the Ironfounders’ Society, the members of which voted 
a sum of 150/. per week in aid of the allied trades, but 
which sum was withheld because the minority against 
the vote was so large that the council thought it better 
not to grant the money. The second is even more 
significant, and may end in quite a new method of 
resistance. It appears that the ironmoulders voted a 
sum of 1500/. to the engineers, but some of the 
members were so adverse to the vote that they pro- 
tested and then held a meeting, at which it was deter- 
mined toapply for an injunction to restrain the council 
from paying over the money. The case came before 
the Sheriff and was argued, when the Sheriff granted 
an interim interdict, which has now been made per- 
petual. The executive took high legal advice on the 
matter, and the counsel consulted advised that the 
srant would be contrary to the rules. Thus the iron- 
Founilans of the United Kingdom are not affording 
help to the engineers, except by voluntary subscrip- 
tions, though, as a body, they are closely connected 
with the struggle, though not parties to the dispute. 
In so far as the Trade Union Acts are concerned, the 
law is the same in Scotland asin England and Ireland. 
If, therefore, the rules do not expressly provide for 
such votes and grants, the peers: may become 
unlawful, and the unions be entangled in litigation. 


It a that lock-out notices have not altogether 
ceased, as some were freshly issued last week. As all 
such notices increase the number of men on the books 
to be oy yeep the situation becomes more and more 
critical for the men. Moreover, a large number of the 
men seem to have gone in, mostly non-union men ; but 
if the men are able to do the work the question of 
being union or non-union men is of no importance to 
the employer by whom they are engaged. The in- 
crease of non-union labour, and the rapidly decreasing 
funds, make the outlook very grave for the Amalga- 
mated Society, and correspondingly more encouraging 
for the Employers’ Federation; so grave is it that 
the whisper one hears is that the engineers are badly 
beaten. It is not in human nature to acknowledge 
defeat while there is the least chance of a victory; 
but if there is no chance the leaders ought to frankly 
tell the men, and leave it to them either to fight on or 
sue for peace. 





The ironmoulders report that there is a slight fall- 
ing off in membership, but the receipts still exceed the 


was applied for. There is a talk of revising the rules 
so as to prepare for such matters in the future ; but 
the council will do well to wait a while before seeking 


grant was only 780. The report gives copies of adver- 
tisement for moulders, and also a copy of a letter sent in 
reply to applicants. That circular seems to be in the 
nature of a ‘‘ document ” of declaration not to belong 
toaunion. This is how it is interpreted. 





| The report of the National Union of Boot and Shoe 
Operatives contains an account of several disputes, 
| and among them the terms of settlement at Norwich 
after a strike of 34 weeks’ duration. Some painful 
facts come out in this report. After agreeing to a 
| basis of settlement some of the men wanted to repu- 
diate it. Then there was a storm of abuse heaped 
upon the general secretary and his colleagues for the 








‘‘sold.” But the reply is severe. The men had been 
going in for some time, all the places were being filled, 
and then the council: took time by the forelock and 
entered upon negotiations. Another dispute is men- 
tioned, at Bromsgrove, which is not yet settled. 
There have been some further references and cor- 
respondence with Sir Courtenay Boyle, of the Board of 
Trade, with respect to the terms of settlement, some of 
which have again been open to question. But, on the 
whole, the agreement works fairly well, for it full of 
details, onany one of which there may be two oppo- 
site opinions. Trade is only moderate, but many 
firms are working for stock, so that next season’s goods 
shall be ready for the market. In three or four places 
employment is said to be bad; in the other districts 
the state of trade is from good to fair or quiet, but it 
is not expected that there will be any great increase 
of trade this side of Christmas. As the trade is more 
or less a seasonal one, the periods recur pretty regu- 
larly as a rule, and this year is no exception in that 
respect. 





The position of the engineering trades in Lan- 
cashire may be described as very serious from more 
than one point of view. The works not directly taking 
part in the dispute continue to be busy. 


to have gone, or is going, elsewhere. Then it is re- 
ported that there is a large importation of American 
machine-made tools, a brisk trade in which is being 
carried on. As — the existing dispute, the general 
opinion seems to be that it will drag on for some time, 
possibly to the end of the year. Indeed, the anxiety 
to terminate it seems to have quietened down among 
the employers, or many of them, by reason of the fact 
that many of the more general engineering establish- 
ments have been able to secure non-union or outside 
labour to carry on the works. To such an extent is 
this the case that some of the larger firms have de- 


future. So, then, this forward movement, backed up 
by the constant determination of some of the more 
zealous of the newer unionists to enforce only trade- 
union labour, has only resulted in a like determination 
on the part of employers only to employ non-union 
labour. With this pros 
becoming very grave and serious, not only to the en- 
gineers but to other trades, especially the allied trades 
more or less connected with the engineering dispute. 
The Steam Engine Makers’ Society and the Machine 
Workers’ Society are more or less involved in the dis- 
—_ but the other trades, the Boilermakers, Iron- 
€ 


fore tolerably well employed, except where work has 
been suspended either wholly or partially by the lock- 
out. The singular thing is that the iron trades are 
not so seriously affected as might have been supposed. 
The tone of the market has not been, perhaps, quite so 
buoyant, but there has been a general firmness as re- 
=~ all descriptions of raw material. This firmness 
does not indicate any falling off in real trade, nor does 
itimply any feeling of discouragement as to the future. 
On the contrary, it implies faith in the future, in spite 


to amend the rules, seeing that the majority for the | 


There is, | 
indeed, no lack of work, but a large quantity which | 
might have gone to the Lancashire districts is reported | 


cided that they will only employ non-union men in the | 


ct in view the situation is | 


yunders, and others are not, and the latter are there- | 


of the long dispute and the possibility of its con- | proposal was found to be impracticable or not is not 


| marked bars have been booking heavily of late, but 
their complaint is that the prices are unremunerative. 
Angle and sectional iron continue in brisk inquiry, and 
quotations are firm. Black sheets and hoops are in 
request, and strip iron-makers are doing a healthier 
trade. There has been a stronger tone in the pig-iron 
trade, and prices have had an upward tendency. This 
is due to the fact that stocks are low, and the whole 
of the current output is needed for _ require- 
ments. The steel trade is brisk, and full prices are 
obtainable. All the engineering and allied industries 
are fairly busy, the lock-out having had no foothold 
|in the district. The hardware trades are also well 
|employed in nearly all branches. The iron-workers’ 

wages, according to the accountant’s certificate, are now 
| 7s. 6d. per ton for puddling, with millmen’s wages in 
| proportion. At a meeting of the Midland Wages 
| Board the question of money lending came up, when 
present declared that they knew 
| nothing of it. But some of the operatives’ represen- 
jtatives stated that there were some such cases of 
| money advanced by cashiers between the pay days at 
|high rates of interest. The practice was denounced 
| by the Standing Committee, who requested that all 
| cases should be reported to them without delay. The 
question of the operation of the Truck Act was also 
discussed, and it was decided to act with the North of 
England Board in this respect, and address a joint 
letter to the Home Office upon the subject. The 
action of the Standing Committee in the two matters 
above referred to shows the value of such a committee 
|acting jointly for the benefit of employers and em- 
| ployed alike. Cases of dispute were also dealt with, 
| the Board showing a desire to act with impartiality in 

all matters coming before that tribunal, affecting the 
/iron and steel trades of the whole of the Midland dis- 
| tricts. At the adjourned meeting other cases of dis- 
| pute were dealt with. 


| 








| Inthe Birmingham district the recent advance in the 
| price of finished iron has not been maintained ; indeed, 
quotations have become rather ee But good mer- 
chant iron was firm, with extras for special qualities. 
| There has been a fair demand for iron for the wrought 
and galvanised branches, and also for the bedstead 
industry, though the latter is not quite so brisk as it 
was some time ago. Black sheets have been in better 
|inquiry for galvanising purposes, and prices show a 
slight recovery from the recent minimum rates. Steel 
makers are well supplied with orders, but there have 
been easier terms owing to the decreased consumption 
| through the engineering dispute. The engineering 
| trades are fairly busy, the dispute having had no foot- 
| hold in the district. Most of the other trades using 
| iron, steel, or other metals are fairly busy, some of the 
lighter branches being engaged on seasonal work in 
view of the Christmas holidays. Generally speaking, 
the trade of the district is on the whole good, nor are 
| there any disquieting features either by labour disputes 
or otherwise. 





The latest return of the numbers idle through the 
| engineers’ dispute gives the following figures: ngi- 
neers, 29,000; allied workers, 20,000; labourers, 
20,000; non-union men, 6000; total, 83,000 men. 
This vast army have to be supported out of the funds 
of the unions, and by grants and subsoriptions coming 
lin. Of the feces sum of 300,000/. stated to be 
available for strike pay by the Amalgamated Society 
of Engineers, 250,000/. have been spent, according to 
Mr. Barnes’s statement. On the other hand, there 
have been large receipts. The men in work are levied 
5s. per week per man, and subscriptions come in pretty 
‘freely from all quarters. But these have not sufficed, 
| and therefore it is reported that the council of the engi- 
| neers have decided to reduce the strike pay from 1ds. 
| per week to 12s. per week, and the contributions to 
the children’s support from 6d. to 3d. Moreover, 
/none of the men are to get more than 17s. per week. 
however large the local subscriptions may be. This 
| statement is denied, but it is admitted that some re- 
‘arrangement had to be effected because in some dis- 
tricts the men got more than in others. Whether the 


tinuing for some time longer. The position of affairs |very clear. But to reduce the pay would be tanta- 
is, however causing grave apprehension in the minds , mount to an acknowledgment of defeat. In any case 
of trade union officials in the Lancashire districts, | the anxiety is to husband the resources so as to enable 
because the defeat of the engineers will have a dis-| the council to hold out as long as possible. No such 
couraging effect upon the members of other trades, | terrible experience has been witnessed for a generation, 
and especially of those not so well organised as the | spread over so wide an area, and with so many idle 
amalgamated societies. | men to support. 








In the Wolverhampton district the output of ma-| The aspect of affairs in the cotton districts is not 
terial is regular, and manufacturers have enough work | reassuring. The circular issued by the representatives 
on the books to keep them going to the end of the of the men merely told the tale as to the intended re- 





expenditure. The trade outlook is hampered with the 
engineering dispute. The proportion of employed 
members is, however, fairly good, all things con- 
sidered. There is evidently plenty of work if that 
dispute could be settled. The members evidently do 


not quite agree with the policy of the engineers, for 
the grant of 1500/. was voted against by 1511 as 
against 2291 for it. 


Then it was that an injunction 





year. A moderate weight of business is being done, | duction of 5 per cent.; and that the employers gave 4 
and specifications in respect of orders arranged are | certain time for the replies to be sent in. The opera- 


coming in regularly. The home demands are reported | tives do not take kindly to the proposal. At Darwen 


| to be satisfactory, and a steady volume of business is | they resolved to resist the reduction, and at Bolton 


stated to be coming in for shipping requirements. The | they deemed it to be unnecessary. It was stated tha 
marked iron firms are booking moderate orders for the | trade had already improved, and therefore the neces- 
hetter qualities of iron, but common bars and mer- | sity for the reduction no longer existed. If the opera- 
chant qualities are in chief request. Makers of un-! tives are wise they will be guided by their revresel- 
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tatives in this matter, for the latter know the state 
of trade far better than the bulk of the members, and 
the workers who are not members. They have been 
in constant communication with the employers, and 
they know pretty well how the case stands, both as to 
work and as to prices. They know, moreover, where 


the competition comes in, and generally as to its causes. , 





The railwaymen have formulated their national 
programme, and have sent it to all the railway com- 
panies. It is a formidable document of eight pages, 
and deals with the working hours of the various 
grades, their rates of pay, and other matters. They 
require an eight-hours day for all enginemen, firemen, 
the goods staff, and the cleaners. For signalmen 10 
hours to be the maximum. For other grades 10 hours. 
Overtime is also dealt with, also questions of promo- 
tion, lodging allowances, uniform, and the trip system. 
So far, the ‘‘ forward” men have succeeded. But the 
drafting of a programme is a small matter. It can be 
done in an hour or two. The question is, what will 
come of it? How will the companies deal with it? 
Up to the present there has been a gradual, very slow 
improvement in the conditions of employment upon 
most of the lines. Latterly the improvement has been 
accelerated. But a national programme, as a kind of 
ultimatum, is quite a different matter. The promoters 
of this latest move try to explain that it does not 
mean a strike. What then does it mean? Merely a 
statement of aspirations ; if so, it is valueless. The 
ideris that the old methods were too slow. Possibly, 
but they were sure. But in their haste to bring 
about a millenium the present movers may precipitate 
a disaster. It is this reckless haste that is causing 
such uneasiness, and is provoking a resistance such 
as we have not seen for a quarter of a century. 





A meeting was called last week at Deptford to pro- 
test against the low wages of 20s. per week paid to 
Government workers at the Deptford Victualling Yard. 
Both the chairman and the speakers referred to the 
small gathering present, which was presided over by 
a local clergyman, and was attended by two County 
Councilmen, and by the candidate for the constituency. 
If the men affected do not seek for an advance, how is 
it that it is so urged by men holding public positions ? 
If such movements are merely fomented by political 
partisans the sooner the men sever themselves from 
party politics the better. 


The employés in H.M. Customs Department are 
organising for better conditions. It would seem that 
some of the grades have been overlooked for years. 
The higher branches get promotion and increased pay, 
but the lower grades keep on at the old rates. 





The dockyard drillers at Portsmouth, in order to 
force the attention of the authorities to their low rates 
of pay, suspended work in a body, with the result that 
the Admiralty have conceded an advance of wages 
ranging from 21s. to 25s, per week. 





The Labourers’ Unions, six in number, apart from 
mere local unions, are again agitating for amalgama- 
tion, so that one executive and one set of officers shall 
avail for all. 





The West Cumberland miners have resolved to 
take steps to obtain an advance in wages of 10 per 
a cent. They have been very quiet for some time, 

ut the state of trade, they assert, warrants them in 
seeking for the advance demanded. 





Attention was called last week to the speech of the 
Hon. W. T. Reeves as to the effect of the Arbitration 
Act in the colony of New Zealand. Evidently the 
same laws do not exist in New South Wales, for the 
miners at the Wentworth Proprietory Mine, Lucknow, 
have been on strike ever since July, when the men’s 
pay was reduced from 7s. 6d. per day for first-class 
men to 7s., and second-class men to 6s. 6d. The 
men resisted the reduction and the rating. Out of 
the 400 employed 350 came out; the other 50 remained. 
Since the middle of July the mine has been worked by 
the 50, aided by others and members of the staff. 
Another grievance of the men was their liability to be 
searched and have their huts searched, in case any of 
the gold dust or ore should be taken from the mine or 
from the offices of the company. So far, the strike 
has been carried on in a peaceable manner. 





Mexico AND Boston.—Telegrams have been exchanged 
of late direct between Mexico and Boston. The messages 
were transmitted over 5000 miles of unbroken wire. 





Prorosep Execrric Ratzway.—At the last fortnightly 
meeting at the Calverley District Council, a preliminary 
notice was read respecting an intended application for an 
order authorising the construction of a light railway with 
electric haulage between Leeds and Bradford. In ac- 
knowledging the receipt of the notice, the clerk was in- 
structed to suggest that a branch from the proposed rail- 
way at Whitecote passing along the Shipley and Bramley 
main road to Shipley would be of much a advantage. 











THE PHYSICAL SOCIETY. 


Art the meeting of the Physical Society, held on Oc- 
tober 29, Mr. Shelford Bidwell, President, in the chair, 
Professor Stroud exhibited and described the Barr and 
Stroud ‘‘range-finder.” The problem of finding the dis- 
tance of a given object at sea, or in the field, is compli- 
cated by shortness of the trigonometrical ‘‘ base” and by 
restrictions of time. As a rule, the apparatus must be 
self-contained, and ‘‘snap-shot ” readings are obligatory, 
i.e., the range has to be determined from a single instru- 
ment and from a single observation. At 3000 yards the 
errors must not ex 3 percent. In foggy weather, or 
when viewing a nebulous object, this degree of precision 
is difficult to attain, but under favourable circumstances 
the authors have determined ranges, at that distance, 
within 1 per cent. of accuracy. At shorter ranges mea- 
surement is more exact; thus, an object at about 2000 
yards may be estimated to within about 12 yards. Pro- 
fessor Stroud gave some account of the history and of the 
general methods employed in these instruments. Two 
images of the distant object, preferably of a line such as 
a flag-staff, are received respectively upon two mirrors, 
two lenses, or two prisms, placed one at each end of a 
fixed support. From each of these the light is then 
directed towards the middle of the instrument, where the 
two images, after further reflection, are viewed by one 
eye-piece. The optical system has finally to be adjusted, 
so that the two images, as now seen in the eye-piece, lie 
in the same straight line. In the instrument designed by 
the authors this coincidence is attained by translating a 
small prism parallel to the axis of the supporting rod. 
The extent of this translation is a measure of the range. 
Both eyes are used : the right for bringing the two images 
into alignment; the left for ‘‘finding” the object through a 
small field-glass, and for reading the scale of distances. At 
night sightings have to be taken from “‘ points ” of light, 
and as these are unsuited to measurement, the authors 
convert them into ‘“‘lines” by the use of cylindrical 
lenses. Various devices are introduced to prevent over- 
lapping of the images. The instrument is about 5 ft. 
long and tubular in form; it is made of copper so as to 
have high thermal conductivity to reduce: differential 
heating. Within the outer tube is the interior —— 
ing rod designed to equalise, so far as possible, the effects 
of interior radiations. Several forms of ‘‘separating” 
prisms are exhibited, the best for the pur consists of 
two ‘‘reflecting” prisms; these receive the two rays and 
direct both of them intoa third prism, whose angle lies in 
the space between the angles of the others. 

Mr. Barr drew attention to the gimbal arrangement 
and the three struts that keep the supporting rod central 
in the tube. To give some idea of the precision and 
scope of the range-finder, he observed that they were 
there using the equivalent of a 25-ft. ‘‘ circle,” and their 
measurements were comparable to the measurement of 
20 seconds of angle on such a circle. The instrument is 
handled by ordinary seamen, and stands rough usage on 
board ship for years without injury. 

Professor Stroud then exhibited ‘‘A Folometer and 
Spherometer.” He explained that in determining curva- 
tures and focal lengths some telemetric method was neces- 
sary, and that owing to want of parallelism of the beam, 
and duplication of images, a short-focus telescope was 
always an inefficient telemeter. For the measurement of 
inaccessible lengths, it was, therefore, better to use some 
simple form of ‘‘range-finder.” Such an apparatus could 
be made with » set of small mirrors arranged in such a 
manner as to direct two images of the distant object into 
an eye-piece, with a fixed prism in the path of one of the 
incident beams. By sliding this instrument along the 
optical bench, one position could always be found at which 
the two images, as seen through the eye-piece, were in 
coincidence. He also described a method for determining 
curvature by interposing a plate of plane glass between 
the curved mirror and a source of light. 

Mr. Ackermann exhibited two experiments: 1. The 
blowing out of a candle flame by the air from a deflating 
soap bubble. The bubble was blown at the mouth of an 
inverted beaker by breathing into a hole cut out at the top. 
This hole was then presented to the flame, the flame was 
immediately quenched. But if the bubble was blown 
from ordinary air with bellows, the flame was merely de- 
flected without being extinguished. 2. It was shown that 
a miniature boat, provided with a false stem, consisting 
of a linen diaphragm, could be propelled by filling the 
hollow stern space with ether, or with some liquid 
similarly miscible with water. The motion is due to 
the continuous release of surface tension behind the boat. 

Professor Boys said that when he tried, some years ago, 
to blow out a candle with a soap bubble filled with common 
air, he found the operation very difficult—so difficult 
that, having once succeeded, he never epee the 
attempt. It had not occurred to him, as it had to Mr. 
Ackermann, that the CO, present in the breath played 
a part in the quenching. With regard to the second 
experiment, he had seen a small boat we zemg a dis- 
solving camphor astern, but he thought the use of a liquid 
for that purpose was a novelty. 

The ib soma votes of thanks, and the meet- 
ing was adjourned until November 12. 





TurkisH Rattways.—The length of railway in opera- 
tion in the Ottoman FKmpire at the closef 1896 was 3000 
miles. To this mileage Turkey in Europe contributed 
1276} miles, and Turkey in Asia 1723? miles. The Turkish 
Government has given guarantees to various railway com- 
panies, and these guarantees involved the Turkish 
treasury last year in a charge of 591,2007. The guaranteed 
companies render, of course, considerable services to the 
Turkish Empire; and these services compensate the 
Turkish Government for the sacrifices which it has, primdé 
facie, made to secure them. 





LAUNCHES AND TRIAL TRIPS. 


Tue s.s, Pearlmoor, launched by Messrs. W. Doxford 
and Sons, Limited, at Pallion, on the 2ist ult., is being 
built to the order of Messrs. W. Runciman and Co., of 
Newcastle. She is built of the now well-known turret 
type, patented by the builders. Her length between 
perpendiculars is 340 ft.; breadth, extreme, 454 ft. ; 
depth moulded, 27 ft. 3 in. She will have a gross 
register of about 3500 tons, and will carry about 5700 
tons deadweight on 21 ft. 84 in. draught of water. The 
engines, which are also being built by Messrs. Dox- 
ford, have cylinders 26 in., 42 in., and 68 in. in diameter 
by 42 in. stroke, and are driven by two single-ended boilers 
built for a working pressure of 160 Ib. owden’s system 
of forced draught is fitted. 





The latest addition to the already very numerous fleet 
of Messrs. Thomas Wilson, Sons, and Co., of Hull, was 
launched by Messrs. C. S. Swan and Hunter, Limited, of 
Wallsend, on October 26. This vessel, which is named 
the Idaho, has been built for the Atlantic cattle and 
cargo trade, and she is also intended to carry a limited 
number of first-class passengers. Her dimensions are 
470 ft. over all, 460 ft. between perpendiculars, by 50 ft. 
beam and 42 ft. 6 in. depth peel at Water ballast will 


‘be carried, as usual, in the double bottom and in the 


peak tanks, and the large cargo, which will amount to 
over 8000 tons deadweight, will be manipulated by a large 
number of very powerful steam winches. Accommoda- 
tion for the fet pen officers, engineers, &c., will be 
placed in steel houses on the shelter deck amidships, and 
the vessel will be fitted up in the ’tween decks with 
Wylies’ patent fittings for 600 head of cattle with all the 
latest arrangements for their comfort and ample water 
supply, &c. The machinery has been constructed by the 

allsend Slipway and Engineering Company, Limited, 
of Wallsend, and will consist of a set of engines of the 
latest type, having cylinders 31 in., 52in., and 91 in. in 
diameter by 60 in. stroke, supplied with steam by four 
boilers, two double-ended and two single-ended, with a 
total heating surface of 12,500 square feet, working pres- 
sure 200 lb., Howden’s forced draught arrangements and 
fittings being applied. It is expected that the Idaho will 
steam at 14 knots. 





Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched, on October 27, the mail and passenger steamer 
Bruxellesville, built for Messrs. Woermann, of Hamburg, 
to run in the Belgian Mail Line between Antwerp and 
the Congo, and similar to the steamers Albertville and 
Leopoldville, lately built by Messrs. Dixon for the same 
line. The dimensions of the vessel are: Length, 364 ft. ; 
beam, 44 ft.; depth moulded, 26 ft. Accommodation 
will be provided for 100 first-class and 60 second-class 
passengers, with large dining-room panelled in marble 
and inlaid woods, in a house on deck. Triple-expansion 
engines will be fitted by Messrs. T’. Richardson and Sons, 
Limited, Hartlepool, having cylinders 27 in., 43 in., 
and 72 in. in diameter by 48 in. stroke, supplied with 
steam by three large double-ended boilers working at 
180 Ib. pressure. The speed is to be 13 knots. 





Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, 
launched, on the 27th ult., a steel screw steamer named 
Dunrobin, of the following dimensions : 332 ft. by 46 ft. 
by 23 ft. 9 in. The engines are being fitted by | Ph 
Robert Stephenson and Co., Limited, of Newcastle-on- 
Tyne, the diameter of the _— being 22 in., 36 in., 
and 60 in. by 42 in. stroke. There are two large boilers 
working at 160 1b. pressure. The vessel is being built to 
the order of Messrs. Macbeth and Gray, Glasgow. 





The French third-class cruiser D’Estrées was launched 
on October 27 at Rochefort. It is 95 metres long by 12 
wide, draws 16 ft. of water, and is of 2452 tons. Its two 
vertical machines will give 8500 horse-power and a speed 
of 205 knots. It will have 16 guns and will be manned 
by 15 officers and 219men. The cost, with equipment, 
will be 5,205,000 francs. It will enter on service in 1899. 





The Sultan van Langkat, a vessel built by Sir James 
Laing to the order of the Royal Dutch Petroleum Com- 
pany, was successfully launched from the builders’ yard 
on the 27th ult. Her dimensions are 285 ft. long, 
39 ft. Gin. beam, and 23 ft. 7 in. moulded depth, and she 
will be supplied with engines having cylinders 24 in., 
40 in., and 64 in. in diameter by 42 in. stroke. 








SrowMARKE?.—Mr. G. Pollard (of Messrs. Pollard and 
Dingie. Queen Victoria-street) has reported to the Stow- 
market Urban District Council upon the best means of 
dealing with the sewage of that town. Mr. Pollard 
stated in his report that the northern district of the town 
could be dealt with in a satisfactory manner with ordinary 
pens sewers. As regards the southern district, em- 

racing the neighbourh lying between Bridge-street, 
California, and the Gas Works, a distance of 2750 ft., 
there was only a 3-ft. fall, or 1 in 917, which, having re- 
gard to the quantity of sewage, was in Mr. Pollard’s 
opinion insufficient. Mr. Pollard proceeded to deal with 
the construction of a sewage reservoir upon a proposed 
site near the present pumping station, remarking that 
great expense would be incurred owing to the character 
of the subsoil, and probable water troubles entailing ex- 
tensive pumping operations. It was felt that Mr. Pollard 
had not gone sufticiently fully into possible arrangements 
with the East Stow Rural District Council, and he was 
instructed accordingly to report further upon proposed 
terms of agreement. 
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THE ‘“‘BOON ” METALLIC PACKING. 

WE illustrate below a form of metallic packing 
recently introduced by Messrs. Alexander Oldham 
and Sons, of Dukinfield, which, as will be seen from 
our engraving, is arranged so that at need it can be 
fitted on top of an ordinary stufting-box, no alterations 
whatever being required to the latter. It consists 
essentially of an outer case built up in sections and 
divided internally into three compartments, each of 
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which holds two packing rings. These rings are made 
in three segments each, and are pressed on to the rod 
by a band in the form of a spiral spring surrounding 
them. These springs are made of a special alloy, 
which is stated to be quite unaffected by heat and is 
non-corrosive. Space is allowed in each compartment 
for side motion of the rod in case the latter should not 
be in line with the cylinder. 

THe Exvecrric Licgut 1x Yorksuire.—Major-General 
Crozier has held a Local Government Board inquiry with 
reference to an application from the Harrogate Town 
Council for leave to borrow 17,5007 for electric light ex- 
tensions. It was stated that during September the in- 
come from the light supplied was 251/., while the expen- 
diture, including repayment of interest and portion of 
sinking fund, was 253/. The Corporation proposed to 
extend the lighting area and to light the streets. The 
Yorkshire House-to- House Electricity Company, 
Limited, announces a further reduction in prices. For 
the last two years the standard price has been 6d. per 
unit. This is to be reduced to 5d. per unit, and where 
the consumption for three months is 1000 units or up- 
wards the supply will be charged at 47d. per unit. Special 
discounts are also offered to customers (whether their 
lamps are many or few), who use their lamps for mode- 
rately long hours. Thus, for not less than 300 hours’ use 
in the quarter a discount of 5 per cent. is allowed, and 
where the lamps are used 450 ane in the quarter, this 
discount is increased to 10 per cent. All customers are 
entitled to a cash discount of 5 per cent. for payment 
within one month of the date of rendering accounts. The 
price of current for heating, cooking, and power purposes 
has also been reduced, from 3d. to 2d. per unit, which 
price is subject to a5 per cent. discount for cash. Another 
not unimportant concession is the abolition of the charge 
hitherto made for connecting consumers’ premises with 
the main. 





Rear Co.iision.—At Ardsley Station, on the Great 
Northern Railway, between Leeds and Wakefield, there 
are two up lines, an up main, and an up slow, and on the 
evening of September 13 an up yates was given on to 
Ardsley North cabin by the signalman at Middleton 
Wood. This was accepted, and the train entered the 
section. It should then have been passed on to Ardsley 
Yard cabin, but here the evidence of the various signal- 
men differs ; the Ardsley Yard man asserting that he was 
offered a passenger train on the main line (for which there 
are separate block instruments) while the Ardsley North 
signalman says he gave the goods train on the slow line. 
A passenger train followed close behind the goods, and 
Middleton Wood, in accordance with the regulations, 
signalled ‘‘Shunt train for following train to pass” on 
the bell, one, pause, five pause five. This the Ardsley 
North man says he took as the “cancelling” signal, 
three pause five, but he does not appear to have passed it 
on. From the evidence Colonel j vl comes to the 
conclusion that this signalman somehow got quite fogged, 
with the result that the passenger train was allowed to 
come on and run into the tail of the goods train, then 
moving slowly forwards on the main line between Mid- 
dieton Wood and Ardsley North. The goods guard saw 
the passenger train, and was able to jump in time. The 
collision was not very serious in its results, and only two 
passengers complained of injury. Owing to a tunnel the 
passenger train man could not possibly see the goods 
until close upon it. Colonel Addison lays the blame for 
the occurrence entirely on the Ardsley North signalman, 
and as he bears a good character he can only come to the 
conclusion that from some cause or other he was tempo- 
rarily untit for duty at the time. The station-master, 
who saw him immediately after the accident, was of 
opinion that he was then in a capable and fit state for the 
performance of his duty. He had only been five hours on 
duty. The goods train left Bradford three hours late and 


was sent forward with an engine in a defective condition, 
thus losing more time, a state of things which the inspect- 
ing officer remarks cannot be rega 


factory. 


ed as at all satis- 








THE LUNKENHEIMER BOILER 
DISINCRUSTATOR. 

AmoncG the numerous substances, good, bad, and 
indifferent, which are used as preventives against the 
formation of hard scale on the inner surfaces of steam 
boilers, petroleum is one which has met with more 
favour in the United States than has been the case in 
this country ; possibly because over the water it was 
at one time a material which came more readily to 
hand than here, although this cause can now 
hardly carry much weight. We are not, however, 
aware that petroleum has been used to any great ex- 
tent for the removal of boiler scale on this side the 
Atlantic, although it is undoubtedly effective in soften- 
ing hard deposits of sulphate of lime, which would, 
but for its use, be very difficult to femove from the 
plates. Its action seems to be entirely mechanical, 
for when introduced into the boiler along with the 
feed, the oil appears to form a very thin coating over 
every grain of lime that is precipitated, the total 
mass deposited being, to a great extent, loose and 
soft, and therefore easily detachable. 

Tossibly one reason why the use of petroleum has 





not made much way in this country may have been 
the difficulty of introducing it conveniently along 
with the feed in small and constant quantities, 

If this has been the case, the difficulty has now been 
overcome by an apparatus resembling a sight-feed 
lubricator, manufactured by the Lunkenheimer Com- 
pany, Cincinnati, U.S.A., and introduced into this 
country by Messrs. Witty and Wyatt, Limited, 88, 
Leadenhall-street, E.C. This apparatus, an engraving 
of which we give, is called by the makers a ‘‘ Desin- 
crustator,” and is placed on the feed pipe between 
the pump and the Gait, or between the pump and 
the heater, if there is one, and its action is, as we 
have said, similar to that of a sight-feed lubricator. 

To work the apparatus the valves D and C are 
closed, and the reservoir A filled with refined petro- 
leum. The stop valve D is then opened slowly, and 
the feed of the petroleum regulated by the valve C. 
To re-fill the reservoir, both valves are closed again, 
and the water drained from the reservoir by the 
valve F, The apparatus is then filled as before. 

We have tried one of these ‘‘ Desincrustators ” on 
a boiler in London, using New River water, for some 
considerable time, and have found it to work very 
satisfactorily. With the water named the introduc- 
tion of from 1} to 14 pints of refined petroleum per 
1000 gallons of water evaporated appears to be amply 
sufficient, so that the cost of working is very small. It 
may be pointed out that it is essential to use a good 
quality of refined petroleum, as some of the commoner 
petroleum oils often contain a certain amount of free 
acid, the introduction of which into a boiler it is desir- 
able to avoid. 








A JAPANESE OPINION OF PROGRESS IN 
JAPAN. 

DURING recent years, as we have from time to time 
shown, Japan has. made great developments in 
Western arts and sciences, and the manufacturers of 
Europe have begun to look upon her as an industrial 
rival. The Japanese are generally credited with hav- 
ing a good conceit of themselves, and even some of 
their greatest admirers admit that vanity is one of their 
besetting sins ; however, they rather resent being told 
of this by foreigners or through the foreign press. It 








is satisfactory to note that this failing is being recog- 
nised by some of the most thoughtful men in the 
country, and the dangers which are likely to arise from 
it are being pointed out. The Jiji Shimpo, one of the 
most influential journals in the country and one which 
pays a special attention to industrial and economic 
subjects, has recently addressed a wholesome warning 
to its readers against the spirit of inflated vanity that 
seems to have taken possession of so many Japanese 
in recent times. People, it says, talk largely of Japa- 
nese progress ; but, after all, what is that progress, 
and by what standard is itjudged? If Japan’s former 
condition be taken as a basis of comparison, it is un- 
doubtedly true that she has made great advances; but 
if the condition of Occidental countries be considered, 
she is still in a very poor state. She conquered China, 
it is true, but the victory signified very little, for 
China was already tottering, and a slight push from 
Japan sufficed to overthrow her. Thirty-five years 
ago England and France, with a handful of men, 
marched across China and seized the capital, and 
in more recent times Admiral Courbet, with a small 
naval squadron, effectually paralysed the naval strength 
of the Chinese. Undoubtedly the China of 1894 was 
much better equipped than the China of 1861 or 1884, 
but the Chinese themselves have not changed ; a vic- 
tory over them cannot be taken as any indication of 
special progress on the part of the conqueror. Since 
then, Japan has elaborated a scheme of military and 
naval expansion, and many of her people are astonished 
at its dimensions. But what a paltry affair it is 
after allin comparison with the armaments of Occi- 
dental Powers! The writer goes on to say that some 
people point with pride to the growth of Japan's 
foreign trade. There has certainly been a great deve- 
lopment. From a total of 50 or 60 million yen, it has 
grown to nearly 300 millions. On the other hand, is such 
a figure worthy to be mentioned in the same breath 
with Britain’s 738 million pounds sterling, France’s 
724 million francs, Germany’s 794 million marks, 
Russia’s 1228 million roubles, and America’s 1642 mil- 
lion dollars? The fact is Japan has much leeway to 
make up, and her progress is remarkable in com- 
parison with her former backwardness; but all the 
while that she advances, Western countries are ad- 
vancing also, and it will be time enough for her to feel 
some satisfaction when she gets fairly within sight of 
them. The writer is of opinion that a similar criticism 
applies to the field of education. While admitting 
that remarkable progress has been made in some direc- 
tions, and that the number of public and private 
schools has largely increased, he doubts whether the 
intellectual condition of the people has been greatly 
raised, Many of them are still steeped in superstition, 
and those who have been awakened devote all their 
energies to the making of money. There is indeed, 
he continues, one solid fact, namely, that since the 
war foreign countries have begun to pay attention to 
Japan and to think it worth their while to place 
obstacles in the path of her national development, and 
the Japanese have the pleasure of feeling that their 
condition is described by the old oo" * sleeping 
among faggots and living in dread.” He urges that 
if there is to be real progress in Japan there must be 
a large access of earnestness, and an honest apprecia- 
tion of actual conditions. While the article has a 
strain of pessimism and even of cynicism, it is an 
indication that the most thoughtful among the 
Japanese find a good deal in their present state of 
civilisation to render them discontented. One of the 
most hopeful signs is the earnestness with which the 
necessity of a sound moral basis for the national life is 
being insisted upon. 





CoLLision At NEWcASTLE-UPON-TyNnE.—On the after- 
noon of July 31.an up Scotch express entered Newcastle- 
upon-Tyne station against the signals and collided with 
a train from which the passengers had just alighted. 
Three passengers sustained slight injuries and the fireman 
was thrown off the engine by the shock and badly hurt, 
while two other company’s servants who were in the 
empty train were also injured. The collision was serious 
and the damage to rolling stock somewhat considerable. 
Five minutes after the collision two brake examiners 
found the cock in the main air pipe Neha ape brake) 
between the engine and the train closed. This would be 
sufficient to account for the accident and the failure of 
the driver to stop at the signals. The a up 1s 
always done by the fireman, but the driver is eld re- 
sponsible for seeing that it is properly done, while the 
head guard must always test the brake whenever a fresh 
engine is attached to his train, and this he omitted to do 
when the engine was coupled up at Berwick, the last 
stopping-place. Admitting that the cock was close all 
the time, Colonel Yorke lays the blame for the accident on 
the driver and head guard, but he is somewhat doubtful 
as to whether the cock was really closed while running ; 
in which case the guard is still to blame for not testing 
the brake at Berwick, and the driver for running into 
Newcastle at an undue rate of s , so that he was 
unable to pull up when he found the signals at ‘‘ danger. 
The fireman,-however, would thereby be exonerated from 
a charge of carelessness in coupling up. The brake worked 
all right after the cock was opened, and most of the 
coaches ran un to London. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
=a! UNDER THE ACTS 1888—1888. 
number of views given in the Specification Drawings is stated 
San oi where none are mentioned, the Specification is 
not illustrated. 2 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in ttalics. 
Copies of Specifications may be obtained at the Patent O, 
ranch, 25, Southampton Buildings, Chancery-lane, 
xy ett i of the omen of a complet: 
date o 18 a e 
i epectheation is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing i¢ given. 
Any person may at any time within two months from the date of 
the adverti. t of the ts of a complete specificati 
ive notice at the Patent O opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,311. J. T. Dawes, Cefn Mawr, Flint. Internal 
Combustion Engines. [1 Fig.] October 31, 1896.—This in- 
vention relates to supporting, by means of an internal shell of 
metal, the refractory linings of the combustion chambers of 
internal combustion engines having an external reciprocating cy- 
linder, and also in internal combustion engines having a recipro- 
cating cylinder, making use of such reciprocating cylinder for 
compressing air to be admitted to the combustion chamber to 
form with gas, or oil or spirit vapour, the explosive mixture. a 
is the combustion chamber secured to the bed-plate, and provided 
with a refractory lining 0, c isan internal shell of metal for hold- 
ing the lining in position either when the lining is made in sepa- 
rate pieces, or if when it is made in one piece it should become 
fractured. The shell ¢ is preferably made of platinum or other 
suitable metal having a melting point so high that it will not be 
affected by the heat of the explosion in the chamber. Such shell 
may be secured to the combustion chamber as shown at c! or it 
may be left free. The combustion chamber is preferably provided 
with a mid feather 6! to diminish the danger of fracture. d is a 
chamber secured to the bed-plate, the outer end of the reciprocat- 
ing cylinder e passes into the chamber d so as to act asa pump by 
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means of which air is compressed into a receptacle f, g is the inlet 
valve to the chamber d@; A is the outlet valve from the chamber d 
to the receptacle 7; i connecting-rod for communicating motion 
from the cylinder e to the crank j ; & is avalve for admitting com- 
pressed air from the receptacle f to the combustion chamber @ at 
the beginning of each outward stroke of the cylinder from the 
combustion chamber. The valve k is operated by a lever k! and 
cam from the shaft 2 in any usual way, the shaft / being driven 
from the crankshaft. m is a non-return valve to prevent prodncts 
of explosion passing back into the receptacle f. nis the outlet 
valve for waste products operated by cam and lever in the usual 
way. ois a pump operated by the cam p for injecting oil or spirit 
into the combustion chamber at or about the same time that air 
is admitted from the receptacle f. The heat of the lining b or 
shell ¢ vaporises the oil or spirit which forms with the compressed 
air the explosive mixture. q is a firing-rod, but any suitable means 
of firing may be used. Instead of injecting the oil the pump o 
may be used for compressing combustible gas for admission into 
the combustion chamber either directly from such pump or 
through the intervention of a receptacle provided with an admis- 
sion valve as before described for the compressed air. (Accepted 
September 29, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,945. J. T. Paul, Batabere). Improved Dies for 
Use in the Manufacture of Metal Boxes. [6 Figs.) 
July 31, 1897.—This invention relates to an improved tool for use 
in the manufacture of metal boxes which is designed for the pur- 
pose of bending up the edges of the sides of boxes. The object of 
the invention is to provide a tool by which four or more opera- 
tions which are usually done separately can be done together. 
The tool consists of a special die which in one stroke turns up the 
three edges of the side of a box, such asa tin biscuit box. The 
tool consists of a top die A and bottom die B. The bottom die 
consists of three parts, two of which, C and D, are shown in 
Figs. 1and2. The part D is movable relatively to the part C in 
the slot E. The third part for turning up the third side of the 
plate is similar to D, and is movable ina slot. A spiral spring F 
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keeps the part D in the position shown in Fig. 1. The top die 
Consists of two parts G and H movable relatively to one another. 
They are kept asunder by the spiral springs I. In Fig. 1 the tin 
cana is shown between the two dies. When the two dies are 
ought together and the bottom of the upper part H comes down 
= the top of bottom part C the edges of the tin plate will be 
ormed. By continuing the pressure on the upper part G, the 
— Springs will be compressed, as shown in Fig. 2. The right- 
a side of the upper piece G will cause the movable parts D to 
be € in the slots E, and turn the edges of the plate over, while 
ol left-hand side of the upper piece G will turn the edge down. 
} € upper and lower dies A and B are mounted in the usual 
Tamework, and the tool may be actuated by steam or other 
power. (Accepted September 15, 1897.) 





MINING, METALLURGY, AND METAL 
WORKING. 

16,066. W. A. Koneman, Chicago, IIL, U.S.A. Ore 
Concentrators and Similar Apparatus. [8 Figs.) 
July 20, 1896.—A is the main frame of the machine. B is the 
driving shaft operated from any suitable source of power. C is a 
vanning belt, carried over compound pulleys D journalled in 
opposite ends of the oscillating and rising and falling frame E, 
which receives a peculiar concussive movement. On the driving 
shaft B is fixed a radial arm Bl. Loose on the driving shaft, 
alongside the arm BI, is an eccentric sheave F from which a pro- 
jection F! extends into the path described by the arm BI, when 
the latter rotates in the rotation of the shaft B. The sheave is 
encircled by an eccentric strap G connected to the rod H which is 
coupled to a sliding block H! adjustable in the arm J. The arm J 
is fixed upon a shaft J1 journalled in the frame A, and carrying 
pulleys J?, from which the end of the frame E immediately below 
them is slung by slings J°. The shaft B rotates the arm BI, and 
the pull of gravity upon the frame E transmitted by the rod H to 
the sheave F causes the said sheave to offer a certain resistance to 
rotation while the arm B! rotates through the lower half of its 
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circle of travel ; but as soon as the arm B! gets into the upper half 
of its circle of travel (7.e., past the ‘‘ dead centre”) the pull of the 
frame E and connecting-rod H draws the loose eccentric sheave 
rapidly round in advance of and away from the arm B!, through 
about 180 deg., and retains it in its new position until the advancing 
arm B! comes again into contact with the projection F'. While 
the arm B! is driving the projection F' and sheave, the end E! of 
the frame E and the vanning belt are slowly raised, but when the 
projection F! runs away from the arm B! the table tends to drop 
very rapidly. Thus by these means the desired alternation of the 
slow rise with rapid descent of the vanning surface is obtained. 
A counterweighting lever K pivoted to bearings A2 on the line A 
has unequal arms; from the end of its shorter arm which is 
forked as at K, Fig. 2, extend, to the frame E, adjustable coup: 
lings K2, and from its longer arm weights K3 are suspended, by 
adjusting which the force opposing the descent, under gravity, 
of the vanning-belt frame E may be so regulated as to secure 
any desired degree of concussion in the drop. (Accepted Sept- 
ember 29, 1897.) 


RAILWAYS AND TRAMWAYS. 


18,666. B. W. C. Botham, Hassocks, Sussex. Rail- 
way and Tramway Chairs and Sleepers. (2 Fiqs.) 
August 24, 1896.—This invention relates more particularly to the 
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construction of the permanent ways of railways, tramroads, and 
the like, which are, or may be, periodically covered by the flowing 
tide. The iron chairs B and iron sleepers A are preferably cast in 








one, so that a uniform gauge may be always maintained. These 
sleepers have suitable flanged supports G, so that they may be 
firmly secured in concrete or other hard material F embedded in 
and supported by the natural surrounding soil. The rails C rest 
on wooden seats E, and are held in position by wedges or keys D, 
of wood or other suitable material. (Accepted September 29, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


20,628. T. Connor. Roller Ship or Vessel. (9 Figs.] 
September 18, 1896.—In carrying out this invention the ship or 
vessel is made with, say six large wheels or rollers a, a!, a2, a3, a4, a5, 
which are hollow and of sufficient buoyancy to support the main 
structure of the ship or vessel. The large buoyant wheels are 
preferably disposed as follows, one @ at the bow, four al, a2, a3, a4, 
amidships arranged in pairs, and one a5 a steering wheel, at the 
stern. The four wheels amidships are preferably arranged to be 
controlled and driven by.a single engine 6, of compound, triple- 
expansion, quadruple-expansion, or other type. The bow and 
stern wheels may, if desired, be driven by chain or other gearing 
¢, or hydraulic or pneumatic power from the main engines or by a 
separate engine or engines. disa boiler. e is a casing covering 
in the upper part of the wheels. fare partitions. Each driving 
wheel (or the whole of the wheels) is provided with flutes, paddles 


j, or equivalent, whereby they can be made to grip in the water 
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like an ordinary paddle-wheel and urge the vessel forward. The 
wheels with their paddles are preferably fluted or ribbed circum- 
ferentially in order to strengthen them. ,The paddles can be 
either fixed or movable. The idles form, as shown, somewhat 
triangular-shaped teeth or buckets with the bevelled or inclined 
rim h. The steering of the boat is effected by the stern wheel or 
roller a5, which is mounted in bearings & in a horizontal turntable 
kl, which is capable of revolving horizontally by means of 
grooved wheels /! on an angle iron ring J, or in grooves or roller 
or other bearings in the structure of the body of the ship. The 
turntable with its roller or wheel is revolved horizontally when it 
is desired to steer the ship, by means of a steering engine and 
chains m, m1, indicated by dotted lines, in the manner at present 
in vogue in steamships. The pivot bearing » of the stern wheel 
is preferably carried by a casing 0, or a fork, which is pivoted in 
an angle iron or other arch p carried by the framing of the ship. 
(Accepted September 22, 1897.) 


25,749. G.R. Brace, Liverpool. Steering Gear for 
Navigable Vessels. [2 Figs.) November 16, 1896.—This in- 
vention relates more particularly to means for providing an 
elastic connection between the source of power and the rudder- 
head, so as to ease the effect of any sudden shock such as occurs 
when the rudder is struck by a sea. According to the invention 
a tiller is firmly secured to the rudderhead, and to the end of this 
tiller there is pivotally attached an arc of considerable sage 
which is normally concentric with the rudderhead. 1 is the rudder- 
head to which the tiller 2 is securely keyed, and 3 is the arc, 
pivoted by the pin 4 to the end of the tiller 2, This arc comprises 
a flat plate 3 with chain races formed at its periphery in the 
ordinary way by riveting steel or iron angles thereto, and a 
central jawed forging or steel casting 3! which is riveted to the 
plate and receives the pin 4 by which the pivotal attachment to 
the tiller 2 is made. The lower boundary of the lower chain race 
is preferably formed of a continuous angle 5, but the upper 
boundary of the upper chain race may be discontinuous and 





formed by the short angles 6. The weight of the arc is partially 
supported on a pair of bearing rollers 7 arranged in convenient 
positions under the circular rim thereof, and running over the 
race 8 fixed to the deck concentric with the rudderhead. 9 are 
the chains or wire ropes, or the like, running over the leading 
pulleys 10, by which the power is conveyed to the arc; these are 
attached to the arc in the ordinary way, by the stretching screws 
11, of which only one is shown. 12 are the links of the toggle 
joints connecting the ends of the arc to the lugs 13, and 14 are 
the springs by which the apices 15 of the toggles are drawn 
towards the lugs 16 on the tiller. The springs are preferably 
arranged so as to be in compression instead of tension, that is to 
say, the drawbars 17 are bifurcated and attached by nuts to the 
washers 18, between which the spring is compressed. Instead of 
forming the toggles of pairs of links, as shown, chains or wire 
ropes may be used, and to provide against the contingency of 
failure in the springs or toggles, means may be provided for lock- 
ing the arc to the tiller. If the arc 3 is rotated slightly on its 
pivot relatively to the tiller 2, the effect will be to partially 
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straighten the toggle on one side in opposition to the spring 
thereof, the other toggle being affected in the opposite manner, 
so that the power to actuate the rudder is ultimately transmitted 
thereto through the agency of one or other of the toggles. (Ac- 
cepted September 29, 1897.) 


18,190. R.Runeberg, St. Petersburg. Improved 
Means for Joining Screw-Propeller Blades. [4 Figs.] 
August 4, 1897.—This invention relates to jointed propeller blades, 
its object being to provide a strong rigid joint, having a smooth 
exterior; at the same time affording ready means for displac- 
ing and readjusting the parts without necessarily resorting to 
dry-docking the vessel. According to the usual practice pro- 
peller blades are commonly fixed by means of screw bolts at or 
near the boss, and, owing to the difficulty in sufficiently trimming 
the vessel so as to reach the bolts, it is necessary when renewing 
the blades, to run the vessel intoa dry dock. According to the 

resent invention the joint A is arranged transversely to the 
ength of the blade. A number of square bolts B are inserted in 
suitably-formed recesses in the two portions of the blade, the 
recesses being disposed on each side of the junction line. The 
portion of the recess on one part of the blade is extended laterally, 





wherein engage lateral projections or T-shaped heads b on the 
bolts. In the other part of the blade and transversely to the re- 
cesses a slot c is made, the bottom of the slot being formed with a 
series of curved depressions. The bolts, when in position, form a 
smooth surface in common with that of the blade. The lateral 
projections b on the bolts are made with inclined bearing surfaces 
for engaging with correspondingly-formed portions of the recesses. 
Curved cotters or wedges C are inserted in the slots c and are 
driven through holes in the bolts B. By these means the bolts 
are drawn and maintained firmly in position, the one end by the 
cotter and the other by the inclined surfaces on the bolts and in 
the recesses. The cotters C are preferably of a curved form, and 
narrowed at one end; whereby their application and removal is 
facilitated. The cotters and the bolts are covered or protected by 
the metal of the blade. Set screws cl, preferably of gun-metal, 
are inserted in the bolts and serve to prevent the displacement of 
the cotters, (Accepted September 15, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,835. R. Campbell, W. Railton, and S. G. Rail- 
ton, Liverpool. Valves. [4 Figs.] May 12, 1897.—This in- 
vention relates to equilibrium or balanced valves of that kind in 
which steam is admitted on both sides, so as torender them more 
readily operated, by nearly neutralising the pressure upon the 
seats, and the object of the invention is to enable such valves to 
be more delicately adjusted with accuracy to close both seats and 
allow for expansion and contraction of the chest and valves, and 
so prevent leakage. Valves of this kind are designed to secure a 
large opening without great resistance. In carrying this inven- 
tion into effect, the valves are formed of two discs A Al of the 
same or slightly different diameters mounted on a single stem B 
operated by a handle, not shown, the steam (in the case of steam 
valves) being admitted above and below the upper and lower discs 
or valves respectively as shown in Fig. 2, or between the two as 
shown in Fig. 1. In this construction of two-seated valves, if 
the two valves are relatively at a greater distance apart than 
the seats, owing to unequal expansion or contraction or other- 
wise, one valve will completely close on its seat, while the other 





will not, and so enable steam ‘o pass by leakage. The improved 
arrangement, however, entirely avoids this defect, and insures 
each valve completely closing on its seat in a steam-tight manner. 
To this end one of the discs or valves A is secured firmly to one 
end of the stem B. The other valve A! is mounted loosely 
thereon, but a nut is provided to limit longitudinal movement 
on the stem. Mounted on the stem between this valve and the 
other or a shoulder on the stem, is provided a spiral spring D. 
This spring normally tends to keep the two valves at a given 
distance apart, yet, should the valves be inaccurately set, 
or should one seat become worn more than the other, or 
one part expand by heat more than another, then the resiliency 
of the spring comes into play and enables both valves to 
be closed. E is the steam inlet and F the outlet. In closing, 
the valves are closed by rotating a handle or otherwise, 
as usual, whereby each valve is brought towards its seat simul- 
taneously. Should, however, one valve close on its seat before 


the other, owing to any cause, then by operating the handle, 
the stem 


will forcibly compress the spring and force the 


unclosed valve to close on its seat, leaving the spring in compres- 
sion, until such time as the valve is again opened. In this way 
the spring absorbs any inaccuracy in the valves and prevents leak 
age. (Accepted September 15, 1897.) 


TEXTILE MACHINERY. 


21,557. R. B. Hardman, Bury, Lancs. Apparatus 
for Clearing Fibres from Grease, &c. [5 Higs.] Sep- 
tember 29, 1896.—This invention relates to apparatus for clearing 
fibres, such as wool or cotton-waste from grease and impurities. 
For this purpose the fibres, in form of a thick sliver, are passed 
through petroleum spirit, carbon bisulphide, or other suitable 
solvent contained in a closed tank, the sliver being moved along 
the floor of the tank by travelling chains or bands with scrapers 
bearing on its upper surface. The travelling chains or bands are 
arranged with the pulleys round which they pass in sections, be- 
tween each pair of which is arranged an adjustable pair of press- 
ing rollers through which the sliver is passed. Where the press- 
ing rollers occur the tank is deepened so as to provide recesses in 
which collect solid impurities squeezed out of the sliver. The 
sliver, after passing along the tank, issues between a final pair of 
pressing rollers, and may be then led to suitable drying apparatus. 
Referring to the figures, the sliver of fibre to be cleansed being 























fed at A is carried onwards by the spiked travelling chains B over 
a perforated floor C through the spirit in the tank D, which has 
deep places E for deposit of impurities, these deep. places having 
openings F for emptying them, provided with suitable cocks or 
valves not shown. The sliver in its course passes between pairs 
of pressing rollers G, and finally issues from the tank at H, and 
is conveyed to a heated chamber where the spirit is evaporated 
from itand led to a condenser to be recovered. In a modification, 
instead of the chains for moving the sliver, pairs of endless 
travelling pervious aprons are employed, the sliver being carried 
between them. The solvent is introduced into the apparatus at 
M near to the last pair of pressing rollers, and overflows at L back 
toa retort, carrying with it the greasy matters which have been 
extracted from the material passed through the machine. The 
solvent is then evaporated, and after being condensed returns to 
the supply pipe M, a constant circulation of solvent being thus 
maintained. (Accepted September 29, 1897.) « 


23,718.. H. Bentley, Bradford, Yorks. Apparatus 
for Scouring and Dyeing Hanks of Yarn or Fibrous 
Material. [4 Figs.] October 26, 1896.—The vat A has a shaft 
A2 mounted on one side of it in brackets A! fixed outside of the 
vat. The shaft A2is driven by the countershaft A%, and bevel 
wheels A4and A5, the latter of which is connected to the shaft A? 
by the cone clutch A6, Along the top of the vat a number of 
pinions B geared together are provided. The arbors b? of these 
pinions are mounted in bearings fixed to the top of the vat. A 
few of the pinions B have wormwheels B® connected to them, 
by which they are driven. These wormwheels are driven by 
worms A7 on the shaft A2. The framework C is made to lift in 
and out of the vat and is provided with vertically adjustable lower 
rails D, along each side in which bearings D? are formed for the 
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ends of the lower sticks or rollers E round which the hanks pass. 
When the hanks are placed on the sticks E? the latter are supported 
by the ene rails D8 and D4, and after the framework is placed in 
the vat the sockets are each slipped on to the square ends of the 
arbors, and consequently when the latter revolve thesticks E2 are 
rotated. The other ends E‘ of the sticks E2are made cylindrical and 
fitthe bearings D®° formed in the rail D4. The lifting mechanism 
consists of a windlass barrel F mounted in brackets F2 on the end 
of the vat. A wormwheel F° is fixed on the barrel shaft F4, and 
this wormwheel is driven by the worm F* on the short shaft F%, 
mounted in the bracket F’. The short shaft Fé is driven by the 
mitre wheel FS fixed on its outer end and engaging the two mitre 
wheels N loosely mounted on the counter shaft A’. A double 


the wheels N may be made to revolve with the shaft according to 
the direction it is required to drive the barrel F. The chain J 
passes from the barrel F over the pulley H2, then over the pulley 
G2 on the trolley G and is connected below to the framework (, 
Whilst the framework is being lifted or lowered the trolly is fixed 
by the hook G® to one of a series of studs H4 on one of the rails 
H. When the framework is lifted high enough to clear the vat 
the fixed hook G4 on the trolley is hooked into the link J2 of the 
chain J, then the chain above is slackened to permit of the trolley 
being moved along the rails H, H to carry the framework to any 
required place. (Accepted September 15, 1897.) ‘ 


VEHICLES, 


11,529. A. J. Boult, London. (A. Prim, Brussels, 
Starting Devices for Tram-Cars and other Ve- 
hicles. [2 Figs.) May 8, 1897.—This invention relates to a 
starting device for tram-cars and other vehicles, and consists in 
the arrangement of a flywheel g for storing up power, keyed on 
a vertical shaft rotating at each end in ball-bearings h2 and h1, 
and carrying four pulleys ¢, d, and cl, d!, two of them ¢, cl being 
fast, and the other two d, dl areloose. The flywheel is arranged 
horizontally under the framing of the car, as shown diagram- 
matically in the figure. These pulleys are driven by the move- 
ment of the car-wheels by belts f and f1, transmitting the rota- 
tion of the right-hand axle k or left-hand axle kl by means of 
pulleys b and 6! respectively. The proportional sizes of the 
pulleys } and 6! secured on the axles to the fast and loose pulleys 
on the shaft / of the flywheel g may be as desired ; it may, for in- 
stance, be three to one, so that the speed of the shaft of the fly- 











wheel will be three times as great as that of the wheel axles. The 
loose pulleys d and d! also preferably run on ball-bearings so as 
to diminish the friction on the shaft 4. The flywheel is prefer- 
ably made of such shape that the greater part of its weight may 
be in the rim. The operation of the automatic starting device is 
as follows: Whilst the car is moving the belt is on the fast pulley 
which actuates the flywheel, the latter thus acquiring a great 
velocity ; when stopping the driver shifts the belt on to the loose 
pulley, and the flywheel continues to rotate. When the car is 
being started the belt is shifted again to the fast pulley, and the 
force accumulated in the flywheel assists in starting the vehicle ; 
that is to say, at this moment the flywheel and the fast pulley 
drives the pulley keyed on to the axle. The momentum of the 
car is accumulated in the rotating flywheel, which can be ina 
very easy manner thrown in or out of gear with the axles, and 
thus help to start the vehicle without sensibly increasing the 
weight of the car. (Accepted September 15, 1897.) 


MISCELLANEOUS. 


18,268. C. R. Western, London. Apparatus for 
Drying Grain, Cocoa, and other Produce. [3 Figs.) 
August 5, 1897.—Apparatus sccording to this invention comprises 
an annular table A formed of wire network, which is mounted so 
that it can be made to revolve on a vertical axis running on rails 
B, B! projecting down from it on wheels C, Cl. Under it there 
arearranged heating pipes D or other extended surfaces heated 
by steam or hot water ; and over the table there is a dome-shaped 
cover E to which are attached radial branch pipes G leading to 
the suction fan F. Also over the table A are mounted in suitable 
bearings a number of radial shafts H having projecting arms 


Fig.1 





















which, as they revolve, nearly touch the surface of the table. 
The table A being caused to revolve by a suitable motor, the 
grain or other produce is delivered on it from a — K. After 
the table is covered, its revolution is continued while the fan F 
causes heated currents of air from below to ascend through the 
meshes of the table and the interstices of the material on it, 
which is kept stirred by the revolving arms H. When the mate- 
rial is thus sufficiently dried, discharge doors L are opened, and 
inclined or curved guiding blades M are lowered on to the table, 
from which, as it continues to revolve, the material is delivered 
into shoots leading to suitable recipients R. (Accepted September 
15, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford: 











friction clutch A® is mounted on the shaft A3, by which either of 
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MAGNETIC ORE SEPARATION AT 
EDISON, NEW JERSEY, U.S.A. 

Ir is not necessary to say that Americans, equally 
with Englishmen, have been interested in the recent 
large shipments of iron to England, and have 
wondered how far this development may go. The 
fact that the United States can thus ship iron im- 
plies cheapness of production, and facilities of 
transportation that certainly did not exist a few 
years ago. At the same time, it is to be borne in 
mind that the iron industry in America is itself in 
a most curious and important stage of transition, 
and the great centres of the industry are tending to 
re-distribute and re-locate themselves. Iron pro- 
duction in that country may be said to have begun 
round the States of New York and New Jersey ; 
Pennsylvania was next the scene of large operations, 
and to-day the great South and the boundless West 
have come into the arena of competition. At this 
significant juncture, following up on the original 
lines the attempts that have been made before, the 
distinguished inventor, Thomas A. Edison, has 
stepped into the field, and by manipulating the long- 
neglected beds of magnetic iron, chiefly in the 
State of New Jersey, he proposes to deliver to the 
iron works of the East high-grade ore at such a 
price as will again allow them to compete with their 
more remote rivals, and even enable them to export 
more profitably than ever. 

The New York and Pennsylvania Concentrating 
Works Company, who are developing the new 
industry, have acquired control of 16,000 acres scat- 
tered through the State of New Jersey. In this area 
are six large veins of ore and several smaller ones. 
The combined length of the six veins is 21 miles, 
with an average width of 750 ft. The dip is nearly 
vertical, and the known depth of the ore-bearing 
rock is 600 ft. The magnetic tests in New Jersey 
indicate an ore depth exceeding one mile. The 
deposit near the works alone, worked at its full 
capacity of, say, 5000 tons a day, and every working 
day, will last over 100 years. 

The rock is magnetite inw feldspar gangue, and 
contains about 25 per cent.\of oxide of iron, and 
75 per cent. of feldspar gangue. It is one of the 
very few deposits of this nature in the United 
States. It is comparatively easily crushed, and its 
peculiar adaptability for the purpose to which it is 
now being turned is so striking, that Mr. Edison 
said in his wonted graphic off-hand way, ‘‘ When 
the Almighty put it here, He evidently intended 
it for concentration.” 

This very interesting plant is illustrated by 
Figs. 1 to 5, on pages 580 and 581. The principal 
buildings in this unique set of works are the 
power house, crushing plant, stock house No. 1, 
refining plant, stock house No. 2, sand house, 
machine shop and store room, mixer plant, 
briquette plant, furnace plant, and stock house 
No.3. Besides these there are 36 smaller build- 
ings, including offices, blacksmiths’ and carpenters’ 
shops, oil and residence buildings. 

The power plant includes seven engines of 1800 
horse power. One compound  triple-expansion 
engine is that which ran a portion of the machinery 
department at the French Exposition at Paris in 
1889. In the electrical equipment are 10 dynamos 
and two motors, lighting current generated for 40 
are and 700 incandescent lamps extending over 
2} miles of circuit. Within the property there are 
2} miles of railroad track, over which three loco- 
motives bring the rock to the mill, where it is 
raised from the cars to the giant crushing rollers by 
the two 7-ton electrie cranes, which are capable of 
working at very much higher speed than the 
ordinary forms, 

A sight of the operation of the two steam exca- 
vators, one weighing 92 tons, the other 60 tons, 
Which mine the ore, gives a vivid idea of the 
gigantic scale on which the whole enterprise is 
‘pene (Fig. 1). One machine alone, which can 
he worked by seven men, takes the place of 200 
“Sourers. The writer saw it mine out, working 
rh within 10 minutes, over 40 tons of ore. 

Is i 
ae at the rock by dynamite, instead of actually 
ps lhe: a excavator then ploughs its 
its seeds oe yreieed and — rer ttm with the 
into the akine . a round and dumps directly 
dowels hold. on the waiting car. The excavator 
ren the a ae en pete: three and four tons. 
per day o¥ , of the works is 5000 tons of ore 
9500 ter all that is wanted from each machine is 

ons a day, so that they need never be pushed 


und necessary only to crack a portion of the | 


|to their full output. In order, however, to meet 
contingencies from any kind of failure, another 
excavator will shortly be added to the equipment. 

The noteworthy fact may here be mentioned 
that from the time the rock is drilled until the ore 
briquettes are loaded on the car for shipment, and 
the tailings are thrown on to the sand pile, or con- 
veyed into transportation wagons, the material is 
never touched by human hands ; the whole process 
of transition from the raw to the finished product 
is entirely automatic. 

The economy of labour is a passion with Mr. 
Edison, who is never so happy as when he has 
‘saved another man.” The Edison works fairly 
teem with novel devices to attain this end. 

On arriving at the crushing plant, the skips are 
lifted bodily from the cars by the electric cranes, 
and discharged directly into the giant rolls (Fig. 2). 
These rolls, weighing about 130 tons, of which 70 tons 
is made up of the moving parts, are driven by a 
friction belt, which is so lightly adjusted that when 
the rolls start from a state of rest, men with levers 
have to give the initial impetus. The duty of the 
belt and friction is simply to bring the rolls up to 
full speed, at which the peripheral velocity is a 
little less than a mile a minute. When the rock is 
dropped in between them, the rolls are compelled 
to give up some of their stored energy and do the 
work of crushing, and so drop down in speed. 
After this is done the friction belt comes into play, 
and brings them up to speed ready for the next 
load that goes through, so that all the work of 
crushing is done by kinetic energy. The faces of 
the rolls are 16 in. apart, so that a stone of 15 in. 
diameter can go through untouched ; but rocks 
weighing 5 tons are crushed like egg-shells. It 
is simply 2 question of the 70 tons of the moving 
parts of the rolls, which are of iron and steel, 
grappling with a piece of rock of one-fourteenth 
their weight. Something has to go. The ore then 
drops into a pair of intermediate rolls, which are 
directly under the ‘‘ giants,” of the same type, and 
driven in the same way, except at a higher circum- 
ferential speed, so that they will take rock away 
faster than the ‘‘giants” can give it to them. 
These rolls are about 7} in. apart. The ore passes 
to elevator No. 1, and is delivered to the top of the 
building. It then goes through three pairs of rolls 
36 in. in diameter, and is reduced to particles of 
14 in., proceeding through a dryer which gets rid 
of the surface moisture ; the ore is then taken by 
conveyor and elevator to stock house No. 1. 

All these rolls are fitted with a most ingenious 
device, which effectively eliminates the possibility 
of breakage through the enormous strains to which 
they may be subjected. 

In fact, there is no piece of crushing machinery, 
pair of gears, pulley, or any moving mechanism in 
the entire plant, from one end to the other, that is 
not in some part of it connected up by ‘‘ breaking 
pins.” These, in their respective sizes, will just 
carry the work at full load. If a nut, bolt, or 
any foreign substance gets into the machine, the 
pins break and no damage is done to the machine 
itself. To the employment of this simple but 
invaluable device is owing the fact that in all the 
experimental work that has been done in pre- 
paration, as well as in the actual running of the 
plant, the total breakage has amounted to only a 
few hundred dollars. 

From the stock house the material is taken by a 
conveyor (Fig. 3) with iron buckets, which runs at 
a low speed and has a large capacity ; this delivers 
it into the refining plant, directly over the three 
high rolls. 

When Mr. Edison first started the work, he 
began experimenting with the ordinary type of 
Cornish crushing rolls. After making several 
hundred experiments, trying all sorts of speeds, 
pressures, and feeds of various numbers of tons 
per hour, he determined the fact that if a high 
speed were required for ore work, the friction 
of the machine was about 82 per cent. of the horse- 
power applied, leaving only 18 per cent. for the 
actual work of crushing. He then set to work to 
improve the ordinary rolls, with the result of 
| evolving the three high rolls, which have more 
than reversed the former conditions, the friction of 
these machines being about 16 per cent., leaving 
84 per cent. of the horse-power applied to do the 
work, 

In the old type of Cornish roll it was found that 
the friction was largely due to a moving shaft 
running against a fixed bearing under great pres- 
sures ; in the new machines the arrangement is such 














that the bearing moves at the same rate of speed as 
theshaft, permitting great pressures with a minimum 
friction. The moving bearings are made of -wire 
rope. 

So valuable and revolutionary in its character is 
this simple device of Mr. Edison’s, that its use is 
certain to be widely extended in many industries 
involving the employment of heavy pressures per 
square inch, the development of which has been 
seriously cramped, if not arrested, by the limita- 
tions of the system hitherto looked upon as stan- 
dard. 

The elevators and conveyors are made up of wire 
ropes instead of the ordinary form of links. Small 
clamps provide the wearing surface, and in this way 
is overcome much of the difficulty usually met with 
in the matter of lubrication. The ore goes over the 
first three high rolls, and ‘is crushed down to 
‘*14 mesh.” It is then carried by a conveyor and 
elevator to the 14-mesh screens, the portion passing 
the screens going on to the first set of magnets, 
and that too large to pass the screens being returned 
to the rolls for re-crushing. These magnets are 
ranged in tiers on the side of aspecially constructed 
tower. As ore is caused to fall in a duly adjusted 
shower past the face of the magnets, the metallic 
particles are deflected and pass to one side, while 
the tailings fall perpendicularly to the bottom of 
the tower. The magnets are 12 in. wide and 6 ft. 
long, and ranged in sets of three high. The first of 
these has the least power, soas to take out only the 
richest of the iron ore. The second takes out what 
the first misses, and is more powerful than the 
first. The third magnet is strongly energised, so 
that any pieces of material made up of seven- 
eighths sand and one-eighth ore are drawn out and 
sent back to the rolls for re-crushing. After the 
material has passed these three magnets, the tail- 
ings are sent to the sand house for treatment, or 
for delivery to the sand pile (Fig. 4), while the ‘‘ con- 
centrates”” are sent to dryer No. 2 to be re-dried. 
After leaving No. 2 dryer the concentrates go to 
the 50-mesh screens, that fine enough going to the 
8-in. magnets, and that portion too coarse to pass 
the screens going to the 50-mesh rolls for re-crush- 
ing. Their next progress is to the 8-in. magnets, 
which are similar to the 12-in., except as to size, 
and on to the cleaning room, where the dust is 
blown from them by a blower worked mechanically. 
Their course is continued to the 4-in. magnets, 
where they receive final separation. At this point 
they will assay 67 per cent. metallic iron, .030 
phosphorus, and .015 sulphur. They are then de- 
livered into stock house No. 2, which holds 5000 
tons, or stock house No. 3, which holds 30,000 
tons, as may be desired. 

The concentrates are drawn from stock house 
No. 2 or No.: 3 and carried by conveyers to dryer 
No. 3. They are then delivered into the mixers, 
which are long cylindrical machines fitted with 
paddles, known as ‘‘ spreaders ” and ‘‘ smoothers,” 
ore-binding material being fed in at one end. After 
being thoroughly blended the material is fed out at 
the other end of the mixers, and taken by con- 
veyors to the briquetting machines (Fig. 5). Here it 
is compressed into briquettes which are about 1} in. 
thick and 3 in. in diameter, each weighing some- 
thing over 1 lb. Inthe briquetting machine the 
ore receives pressures running up to thousands 
of pounds over the whole surface. The briquettes 
are dropped on to a conveyor band, which trans- 
ports them to the furnaces in which they are dried. 
They are subjected, as they travel slowly up and 
down, to a temperature of not less than 600 deg. 
Fahr., and they remain in the furnace for about 
one hour. They are then carried by final con- 
veyors, and loaded into the cars. The economy of 
labour is still so carried out that it requires but 
one man to load the briquettes and distribute them 
in the cars, and. put the cars in position, the 
whole thing being done by machinery, controlled 
by two levers. The operator can load five 
cars without having to change his position. In 
the early stages of experiment it was found 
that the fine concentrates did not work to ad- 
vantage in the blast-furnace. A considerable 
proportion of them blew out, owing to the pressure 
necessary in the furnace, and they interfered with 
the regular working of the blast-furnace. These 
difficulties led to the consideration of the briquette 
as a desirable form for the shipment of the ore. 
Five things were necessary. First, very little of 
binding material must be used; second, the first 
cost of such material must be very low; third, 
the briquettes must be prevented from absorbing 
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moisture, but, at the same time, be left porous, 
so that the gases in the blast - furnace can easily 
penetrate to their centre; fourth, the briquette 
must be hard at ordinary temperatures, so that it 
can be shipped the same as coal; and fifth, it 
must not disintegrate under the action of heat in the 
blast-furnace. Mr. Edison tried thousands of ex- 
periments before he found the binding material he 
wanted. The briquette now made absorbs 26 per 
cent. of its own volume of alcohol, but repels water 
absolutely. It has been found that by the use of 
the briquettes in the blast-furnace the output 
of pig iron per day can be increased from 35 to 
50 per cent. over the ordinary mixtures of ores 
now being used, with a limited consumption of 
limestone and fuel. 

As has been stated, the tailings, after the sub- 
mission of the ore to the magnets, are sent on to 
the sand house. This sand is proving a valuable 
by-product. In the sand house it is prepared for 
various purposes, such as use in the locomotive and 
street car sand-boxes, for which purpose it is made 
all of one size (screened), and freed from dust and 
dirt, so that it will run just as freely on a damp 
day as it will in dry weather. It is also prepared 
for cement, foundries, building sand, lime work, 
and many other industrial purposes. For all such 
uses this sand is particularly desirable. It is very 
sharp, and free from gravel, earth, and salt, and 
other substances injurious to many kinds of work. 
Much natural sand having been subjected to motion, 
and consequently attrition, has lost its sharp edges, 
and does not make strong cement or mortar. The 
‘*Kdison sand” is necessarily uniform in quality, 
which natural sand is not. The proportion of the 
production at the works is three tons of sand for 
every ton of ore. 

The oiling system is that of ‘‘gravity feed.” 
There is one central oil station. The oil is pumped 
to all parts of the mill, and goes down through all 
the bearings. It then runs back by return pipes 
to the oil-house, where it is filtered and used again. 
The consequence of th.s economy is that it is pos- 
sible to use oil with the greatest freedom on all 
bearings throughout the plant. It will readily be 
seen that the waste is reduced to a minimum. 
When all the bearings are running, the quantity 
of oil in circulation to keep them lubricated 
is 1600 gallons per day of 20 hours. What 
waste there is is simply from evaporation and 
leakage, and this is exceedingly small. It is 
believed that in no plant in the world is this 
system adopted so extensively and thoroughly. 
This oil-supply device was necessary in order that 
all the bearings should be dust proof. The oil is 
never exposed to the dust of the air; it is all en- 
closed. This rule applies to all fixed bearings. 
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THE MAGNETIC CONCENTRATION OF IRON ORE AT EDISON, NEW JERSEY. 
(For Description, see Page 579.) 
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Mr. Edison experimented for a long time to devise 
some bearing for the elevators and conveyors that 
would not permit the dust to enter, but did not 
make much headway. He finally came into the 
office one day and said: ‘‘I think I have been on 
the wrong track trying to keep the dust out. What 
I really want is to devise some sort of bearing that 
requires dust to make it work.” So, after con- 
siderable experimenting, he invented a form of 
bearing in which the dust is one of the working 
parts. When the oil is first put in the bearing 
before there is any dust flying in the air, the man 
filling the bearing with oil is required to take a pail 
of dust, and after the bearing is filled, to dust over 
the outside, to prevent the oil from running away. 
As the flying dust cakes into a film, it falls away 
by its own weight, but the dust scab immediately 
re-forms over the bearing, and so to speak, re-in- 
sulates it. This type of bearing is automatic in its 
action, and the majority of the oil cups require 
filling only once a month. 

The works are divided into three sections. The 
reason for this is that the operation being entirely 
automatic, if any portion of the machinery in any 
of the three sections gets out of order, it necessi- 
tates the shutting down only of that section and 
not the entire plant. 

The number of employés in the three plants 
proper, that is, the crushing plant, the refining 
mill, and the briquetting plant, exclusive of the men 
in the mines and on the railroads, is about 75 on 
each shift, or 150 men. The total number of men 
employed on the plant to run 24 hours, including 
the executive force, is about 250. What the number 
might be is purely conjectural for an outsider, 
as so many hundreds are eliminated by the auto- 
matic appliances of every kind. 

As to the industrial possibilities of this vast 
undertaking, it is believed, as hinted above, that 
by having a very high-grade ore placed at their 
command, the eastern furnaces will be able to hold 
their own market permanently in competition with 
the western or southern furnaces. Amongst the 
sanguine observers of the enterprise there is also 
a belief prevalent that similar plants will be erected 
within the next few years—perhaps within the 
next few months—for the shipment of briquettes 
across the water. 

This enterprise is, in fact, rendered possible by 
its geographical location as compared with all other 
sources of Bessemer ores, practically all the other 
Bessemer ore being brought either from Lake Supe- 
rior, a distance of from 1200 to 1500 miles; from 
Cuba, a distance of 1600 miles ; from Spain, 3800 
miles ; or from Africa, 4300 miles. The Edison 
ore is distant from its market less than 100 miles, 
so that the difference in the freights will more than 
take care of presumed disadvantages. Thus the 
question is sometimes asked how it is possible to 
handle the material profitably, considering the large 
investment that has been made in the plant in 
competition with some of the Lake Superior mines, 
where the material is literally scooped off the face 
of the ground by steam shovels at a very low cost 
per ton. Itis an absolute fact, however, that the 
amount of machinery and plant at the Lake Supe- 
rior mines, consisting of railroads and rolling stock, 
double sets of ore docks, steamships, &c., represent 
an investment which compares with the Edison 
works investment in the ratio of 2.2 to 1. 

The net result of a comparison of all the condi- 
tions, therefore, is that the investment necessary 
to move, say, 300,000 tons during the period that 
Lake Superior is open for the transportation of ore 
would be over twice that of the Edison plant. Mr. 
Edison’s proposition reduces itself to this. 

The iron-ore question of to-day is a geographical 
one. Position, more than cheap loading, is the 
foundation on which successful operation is based 
between the Lake Superior mines and the blast- 
furnaces in the Pittsburgh district. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last issue we gave an account of the first 
evening's proceedings of the late meeting of the 
Institution of Mechanical Engineers, which was 
held on Wednesday, November 3, and Thursday, 
November 4, under the chairmanship of the Presi- 
dent, Mr. E. Windsor Richards. 

Two papers were read on the Thursday evening ; 
the first by Mr. John Jameson, on ‘‘ Diagram 
Accounts for Engineering Work,” and the second 














by Mr. Philip Dawson, on ‘‘ The Mechanical Fea- 
tures of Electric Traction.” 


5 DiaGRAM ACCOUNTS. 

Mr. Jameson’s paper was a short contribution, 
but one of considerable value. Engineers have 
long been acquainted with the value of diagrams, 
which enable an idea to be grasped at a glance, of 
physical phenomena. To contracting engineers 
price and cost are not less important; and it is 
often really a very difficult thing to form a concrete 
idea of what is and what is not paying in a business. 


-The author says, ‘‘ by promptness and accuracy in 


ascertaining cost the net result on the completion 
of every contract or piece of work done is at once 
brought clearly before the management; and the pro- 
fit or loss shown serves as a guide for the acceptance 
or rejection of other contracts or other work. Usually 
the elimination of unprofitable orders and the cul- 
tivation of profitable work directed by actual know- 
ledge of cost are alone more than sufficient to justify 
the comparatively small expenditure involved.” 
The details by which the author gains the end in 
view are well given in the paper, which we print 
in full on page 603 of the present issue. 

Mr. Windsor Richards, in opening the discussion, 
said that if employers ever again became masters 
in their own shops there might be some profit to be 
shown by Mr. Jameson’s diagrams. 

Mr. Joy said that at one time he was secretary 
to the Barrow Shipbuilding Company, and that Sir 
James Ramsden had expressed his surprise at Mr. 
Joy, who was an engineer, taking the position of 
secretary. He had then explained to Sir James 
Ramsden that he looked on the account system as a 
big machine, which had to be designed and worked 
so that the various details fitted into each other, and 
all acted harmoniously together. The subject of 
the paper was a very large one, and would take 
two or three evenings to discuss adequately. In 
the control of a certain railway the company was 
short of appliances necessary for the repair of a 
locomotive ; it was necessary, therefore, to watch 
the engines very carefully, and know exactly what 
they had done and were capable of doing in order to 
keep them going. This had been effected by a very 
simple form of diagram, which enabled the manager 
to see at a glance just how he stood, in a way that 
could hardly have been done by columns of tigures 
or explanatory sentences. That, he thought, was a 
very good example for engineers of the value of 
diagram accounts. By full lines were shown the 
running engines that were to be depended upon ; 
while by dotted lines the shaky engines were indi- 
cated ; whilst a break in the line showed the loco- 
motive to be in the shops. 

Mr. E. J. Chambers had had some considerable 
experience of diagram accounts. The method of 
working was not, of course, new. Unfortunately, 
engineers were not educated with a suflicient 
knowledge of account work. Far too little attention 
was given to the subject. Technical education was 
expended on the scientific and physical aspects of 
the profession. These matters were far more 
attractive, no doubt. Engineers in discussing any 
matter took naturally to using a pencil to illustrate 
their meaning ; and these diagrams appealed to 
them as pencil forms. The speaker would suggest 
the use of diagrams in various sections of works, in 
order that comparison might readily be made in 
regard to their respective efticiency. For his own 
part, he made each department a definite business 
in itself, allotting general charges to each depart- 
ment. He would divide the matter in this form, 
viz., that which belongs to manufacture, which 
would include labour and material, and that which 
should be allocated as manufacturing charges, such 
as fuel, limestone, &c. These things were not 
seen in the castings, but they were necessary for 
the result. Then came establishment charges, such 
as oflice expenses, telegrams, postage, petty cash, 
and various other expenses ; then there was the 
distribution of charges outside the works, such as 
interest on capital, directors’ fees, &c. He would re- 
ligiously keep all these separate, and he considered 
the cost of an article, what had been paid for it 
when it was placed on the wagon at the works. If 
diagrams were used for each of the separate charges 
referred to for each department, and were brought 
before the managing director once a month, the re- 
sult would be to show to the heads of departments 
the return that was being received for their labour, 
and in doing this nothing would appeal more to 
them than diagram accounts. In this way, although 
engineers might not be born accountants, they 











might carry on their business in a business-like way, 
and know that it was paying. It was no good for a 
man to be a magnificent engineer if he did not make 
the works pay. 

In reply to the discussion, the author said that he 
first wished to thank Mr. Bache for the very great 
assistance he had rendered him in preparing his 
paper. As there was another important paper to 
be read that evening, he did not propose to stand 
in the way by enlarging on the subject further at 
any length. He agreed with Mr. Chambers as to 
the great importance of keeping manufacturing and 
outside charges separate. He had brought them 
together for the sake of clearness of the diagrams, 
but generally it was better to keep them entirely 
distinct. He also quite agreed with Mr. Chambers 
as to the advisability of showing to the heads of 
departments what other departments were doing. 


Evectric TRACTION. 


The paper by Mr. Philip Dawson on ‘‘ Mecha- 
nical Features of Electric Traction” was next read 
by Mr. Bache. This we shall print shortly in full, 
together with the illustrations. 

The author commenced his paper by giving tables 
containing the comparison between the mileage of 
tramways in America and in Europe, together with 
certain details as to cost, number of passengers 
carried, &c., it being shown that the figures re- 
lating to America are greatly in excess of this 
country in regard to tramway passengers. The 
paper next discussed such features as wires, poles, 
insulators, rolling stock, motors, power stations, 
and motive machinery, and many details. 

The discussion on this paper was commenced by 
Mr. Crompton, who thought that the thanks of the 
Institution were due to the author of the paper for 
the clear form in which he had given the results of 
so much American practice. His gratitude was, 
however, somewhat modified by the reflection that 
the same thing had been done so often before. He 
was afraid, however, that although they were rather 
tired of hearing so much of American practice, 
they were likely to hear a good deal more about 
it. Asa matter of fact, it was a little painful to 
English electrical engineers, but it was a thing that 
would have to be put up with so long as public local 
authorities forbade English contractors paying any- 
thing but trades-union rates of wages, and then 
bought their material in the cheapest market in 
America without any restrictions as to wages at all. 
He had nothing to say against the American engi- 
neers ; they had done their work nobly, but if the 
public authorities in this country would come to 
their senses he felt sure that English engineers 
would do as well. The author had said, in regard 
to generating plant, a widely different engine was 
required for traction work than for other purposes. 
He knew the American engineers thought so, but 
he could not see why we should hold a similar view. 
It was supposed that a breakdown to electric trac- 
tion plant was a more serious matter than the 
stopping of a lighting installation. That, however, 
was not the case. The cutting off of the light ina 
theatre might cause a most dangerous panic, 
whereas if a tramway system were stopped it would 
only cause delay to a certain number of people— 
no more, perhaps, than would follow the falling 
down of a horse. In regard to electric lighting 
work, the English engineers were, at any rate, not 
behind those of America. In Brooklyn an English 
system had been copied with success ; so much so 
that American engineers said that they could now 
go to the theatre for the first time without 
being ashamed of the lighting. In regard to 
electric traction, however, he was sorry to say, the 
reverse conditions prevailed in regard to the elec- 
tric work. Speaking of the motive machinery, the 
author had said that slow-running engines were the 
right thing for large powers, but thanks to the 
work of such men as Willans and others, we had 
got a start in the steam-engine practice, and should 
look on a slow-running engine as quite a retrograde 
step. He was of opinion that in England we did 
better than was done in America in this respect, 
and he did not see anything in American practice 
that he would desire to copy. The author had said 
in his paper that the modern electric car-bodies 
carried on four wheels are seldom shorter than 
18 ft. over the end panels, and sometimes reach 
22 ft. in length, exclusive of the platforms, while 
the whole length of the car over the platforms 's 
from 30 ft. to 32 ft. ; this increase of nearly 25 per 
cent. in length, and more than 25 per cent. In the 
weight of the bodies, has been accompanied by an 
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increase of only about 20 per cent. in the wheel- 
face of the trucks. As a result, a long and rigid 
spring-base is an absolute necessity for a modern 
electric truck. In the conditions met with in street 
surfaces the wheel-base cannot be lengthened much 
over 7 ft. or 74 ft., and on this account a long 
spring-base must serve the purpose of an increased 
wheel-base for the long cars now employed. Later 
on the author had stated that by the use of extension 
rods it had been found practicable to carry upon 
single trucks, with a wheel-base of only 7 ft., cars as 
long 35 ft. Mr. Crompton said he would like to 
see drawings of these trucks with long overhang ; for 
he thought it marvellous that American builders 
could successfully work out such an arrangement 
with an extension of the cars beyond the wheel- 
base such as the author had mentioned. In con- 
clusion, he wished it to be understood that he had 
nothing to say against American traction engineers, 
but at the same time he was quite sure that if 
English electrical engineers had the chance they 
would do as well as those on the other side of the 
Atlantic. 

Professor Ayrton wished to bear out Mr. Dawson’s 
statements as to the extraordinary development 
of electric traction in the United States. In one 
works to which he had been, he found them making 
200 car motors in a week ; and, indeed, in one case 
he had found 500 motors for street railway cars had 
been delivered from a single establishment in one 
week. The effect this kind of thing was producing 
in America was quite extraordinary. He had 
travelled for 35 miles out of Boston on electric 
street railways; the line often passed over 
districts where there was not a house in 
sight ; it proceeded from village to village, up 
hill and down dale, and would travel as fast on 
the ascent as a horse car would go in descending. 
A part of the public road was given up to this 
tratlic, while the rest was left for ordinary traffic ; 
for the latter, however, only a small portion was 
required. One point had struck him very much in 
following the work in America ; for instance, the 
whole of the electric car system of Boston had 
sprung up since the years 1888 and 1889. The 
energy and enterprise that had been put into this 
matter was remarkable. In one station they had 
erected fifty 100 horse-power dynamos ; they were 
there to this day, but were not worked, because | 
something better had been brought forward which | 
had replaced them. The second installation had 
in turn been found inferior to newer designs, so 
that a third station had been erected in which the 
dynamos were coupled direct to the engines. That 
was only a single instance. Speaking of details of 
car construction, the speaker said that there was 
one special reason why the car-base should be 
distinct from the car-body. In America they 
wanted different cars for summer and for winter 
work. The latter had to be thoroughly warmed, and, 
therefore, by using the same car-base a good deal of | 
outlay was avoided. In one diagram that the author | 
exhibited there was shown to be an enormous fluc- | 
tuation in the demand for current for propelling 
cars; that, Professor Ayrton said, he could quite | 
understand to be correct if it referred to English | 








practice, but on the American lines working such | than was put into the dynamo. 


an enormous number of cars, one counteracting the | 
other, a fair average was maintained. He had sat. 
and watched the ammeter needle for half an hour 

together, and it was scarcely seen to move at all, | 
the demand for power being practically constant. 

The circumstance that had kept back electric trac- | 
tion in England was that the trolly wire was looked | 
on as an ugly thing ; it was thought it would spoil | 
the architecture of our towns and detract from | 
the rural beauty of country roads. 
County Council had received the suggestion of the | 
overhead wire with derision. The speaker could | 
only suppose that people who formed this opinion as 

to the disfiguring nature of the overhead wire had | 
never seen it. He was not, of course, referring to | 
telegraph or telephone wires which might be 

objected to, but to the trolly wire. To take, for | 
instance, such a street as Tottenham Court-road or | 
the Euston-road, there the posts were already in | 
position in the shape of lamp-posts, and _ it was | 


disturbance to telegraph and other wires. The 
system had been successful for four years in Wash- 
ington, and it was owing to this it was introduced 
into New York, where it appeared to be doing also 
well. If, therefore, the xsthetic susceptibilities of 
our vestrymen could not be overcome to the extent 
of allowing overhead wires, recourse could be had 
to the conduit system; but, at any rate, we must 
speedily have electric traction of some kind. 

Mr. J. 8S. Raworth followed Professor Ayrton. 
He said that he had a large stake in the success of 
electrical traction in this country, and regretted to 
find that Mr. Dawson had advanced opinions not 
backed up by evidence or logic, which; if they went 
forth as being endorsed bythe Institution of Mecha- 
nical Engineers, would, he feared, cause a waste 
of public money and a higher expenditure on main- 
tenance than was necessary. There were many 
points in the paper open to criticism, but he would 
confine his attention to the steam engines. He 
would not accuse Mr. Dawson of having originated 
the opinions referred to, since he had found similar 
opinions to those he expressed in many of the 
American technical papers during the last six 
months. In America electrical engineers were pro- 
ceeding by a system of trial and error; and if, in 
England, we were to follow them, as was suggested, 
we ought, in the first place, to know exactly how far 
they had advanced in the cycle of evolution. The 
author had said that a great diversity of opinion used 
to exist as to whether the engines should drive the 
generators by belts or ropes, or be directly coupled. 
The great objection advanced against direct coupling 
had been the want of elasticity which, in the event of 
sudden and heavy overloading, might cause a break- 
down of the engine itself. It was said, the author 
continued, that the belts and ropes acted as a spring, 
and prevented sudden shocks from damaging the 
engine. It seemed, however, to be beyond doubt 
that for large stations having direct-coupled engines 
of 500 horse-power and upwards, slow-speed com- 
pound condensing engines, horizontal] or vertical, 
were preferable. Direct coupling was steadily 
gaining ground, and should always be used for 
units of 100 kilowatts and upwards. It was also 
stated in the paper that in consequence of the dif- 
ference of conditions between a lighting and a trac- 
tion station, all engine-builders who had had expe- 
rience in tramway work, now built an entirely dif- 
ferent kind of engine for traction from that which 


| they supplied for lighting stations, as far as dimen- 


sions and weight were concerned. Referring to these 
passages, Mr. Raworth remarked that he was pre- 
pared to state that the shocks referred to were a myth. 
Every automatic expansion engine was built to stand 
boiler pressure (which in these days was no trifle), 
and if it could not stand boiler pressure, then the 
sooner it took a seat on the scrap heap the better. 
He had yet to learn that anything done to the fly- 
wheel end of an engine could by any possibility in- 
crease the boiler pressure. It was, of course, well 
known that electric traction involved great fluctua- 
tion in load, but these caused no danger ; the real 
sources of accidents, such as bursting of flywheels, 
&c., were ‘‘short circuits.” But it was impossible 
for more energy to be absorbed by a short circuit 
If the flywheel 
were large the shock would be heavy, if it were 
light the shock would be small, and he therefore 
maintained that the flywheel should be no more 
powerful than would be needful to make the engine 
work well as an engine. The flywheel would not burst 
if it were not there. Mr. Dawson, the speaker said, 
had referred to the variation in turning with electric 
traction machinery, and had said it must be no more 
than 1} per cent., and in some cases only } per 


The London! cent. But they did not ask for that in electric light. 


Minute variations, which could not be read either 


on the voltmeter or tachometer, were painfully 
perceived at the lamps by theeye. But such deli- | members dispersed. 
cate regulation was quite unneeded in tramway | 
work ; the cars were subject to all kinds of inter- | 
ruption from the traffic and the passengers, and yet 

they were told that the engines should run within | 
1} per cent. of perfect uniformity. Their American | 
friends said that a great flywheel was necessary in | 
order to get over sudden demands, but to get power 


only needful to put up the wire ; however, it was| out of a flywheel without retardation was impos- 


possible to do without the overhead wire, and yet | sible, 


have electric traction. 
were 75 miles of conduit for electric tramcars. 
It was objected to this system that water and 
slush would cause short circuiting, but it was 
to be remembered that the wires were insu- 
lated, and would, therefore, be less likely to cause 





In New York City there| be more retardation than 1} per cent. 


voltage cancelled out, giving a uniform pressure 
with irregular driving. Phe same thing could be 
done in electric traction to the extent of 10 per 
cent. ; under these conditions exceedingly minute 
governing was not necessary, and at the same time 
the flywheel became really useful. It ceased to be 
a reserve fund that was too sacred to be drawn 
upon. Speaking upon the question of bear- 
ings, Mr. Raworth pointed out that it was said 
that this feature should be in excess of dimen- 
sions as compared with an ordinary engine, and, 
further, the bearings should be two diameters of 
the journal in length. In ordinary electric light 
engines in this country, however, there was a bear- 
ing on each side of the crank, and as these were 
each 2} diameters long there was a bearing surface of 
five diameters in all. In conclusion, the speaker 
said that the ordinary electric light engines in this 
country were quite suitable for electric traction 
work, and they were infinitely better for the pur- 
pose than any which could be got from America. 

Mr. EK. J. Chambers spoke on the question of 
poles. In the section of his paper dealing with 
this detail, the author had said that it was of the 
utmost importance that joints should be well con- 
structed; this rendered it necessary that several 
lengths of the pole should be sweated together. 
The joint is made by heating the outside pipe to a 
welding heat, slipping it over the inner pipe, and 
then passing the two together through special 
rollers. After completion, if a piece is cut from 
the joint the two pipes will be found solidly welded 
together. This is known as the ‘‘ SSS” joint, the 
abbreviation meaning solid, swaged, and sweated, 
the tubes used in making poles are all lap-welded, 
and the larger sizes are also riveted along the seam 
with countersunk rivets. Referring to this descrip- 
tion, which Mr. Chambers took to represent Ameri- 
can practice, he said he could produce poles in one 
piece which were far better than those the author 
had described. Probably the poles being in dif- 
ferent lengths might facilitate transport somewhat, 
but he thought it really unnecessary to make the 
joint. He was responsible for a pole which, fol- 
lowing the example of American practice, he would 
call the ‘‘ TTT” pole, meaning taper, turned, and 
trustworthy. Referring to one of the illustrations 
on the wall, which represented a pole described by 
the author bent under stress, the speaker said that 
in this country we would produce poles which would 
show a better curve. 

Mr. Mordy said that although we might admire 
American progress, English engineers should not 
take everything that was done on the other side of 
the Atlantic as perfect. Sometimes so much 
anxiety was shown to go ahead very fast that they 
had to go astern afterwards at an equal rate. In 
their hurry the Americans got out as standards what 
were not standards at all; this the speaker held 
was borne out by what Professor Ayrton had said 
as to three installations of machinery being placed in 
one station in a very short time. If in this country 
we wanted to fit up every station three times over, 
we could not do better than follow American prac- 
tice. He himself had seen in America machinery, 
which was pointed out to him as being designed 
on the very best system, and that an average 
English engineer would look on as obsolete 
practice. The result was that an _ extensive 
system was constructed which had soon to be 
taken down again. He would, therefore, ask those 
responsible in this country to take notice how, in 


| America, machinery was put in and pulled out 


again, in order that we might not here fall into the 
same errors. 

The time for adjournment having arrived, the 
further discussion of this paper was held over until 





the next meeting in February. 
The usual votes of thanks having been passed, the 


VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 556.) 
THe Manvuracrure or ARMouR-PLATES—- 
Continued. 
Tue armour-plate rolling mill, which we illustrate 
on pages 584 and 585, is exceptionally heavy. It 





and yet they were told that there was not to! is a two-roll mill, the rolls being 3 ft. in diameter, 
; he would | and 2 ft. at the neck, the length of the rolls being 
like to ask, therefore, what the flywheel was for ?/ 12 ft. 
Ten years ago it was deemed necessary to provide | details of housing are shown by Figs. 81 to 84. 
for fluctuation in the speed of electric light engines, | The main housing is of cast steel 17 in. wide by 
and this was done by over-compounding the dy-|2 ft. 2 in. in section. 
‘namos, and in this way fluctuations of speed and | down the top roll is 10in. in diameter, and is driven 


They are special steel forgings, and the 


The screw for setting 
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| by wormwheel and worm of 3 in. pitch, by one 
of the engines at the side of the mill. The shaft 
between this engine and the screwing-down gear 
is stiffened by trusses in the form of cast-iron 
struts, arranged like spokes of a wheel, and rods 
stretching over them (Figs. 79and 80). The top roll 
is raised by two hydraulic cylinders, one of 24 in. 
and the other of 32 in. in diameter, placed imme- 
diately beneath the main housings. This cylinder 
is worked at low pressure, the supply being taken 
from the mains leading from the reservoir on the 
hill above the works. The feed rolls, numbering 
thirteen on one side and seven on the other, and 
extending 43 ft. and 25 ft. respectively beyond the 
main rolls on either side, are 5 ft. 24 in. long, and 
2 ft. 14 in. in diameter. They are driven through 
bevel gearing from a line shaft running alongside 
the mill and operated by a separate engine. The 
main rolls are driven through wobbler shafts and 
spur gearing of 84 in. pitch by 3 ft. 2 in. wide. On 
the shaft between the mill and the engine is a 
spurwheel of cast steel, the teeth of which are of 
7 in. pitch, 2 ft. wide, into which gears a steel 
pinion on the engine crankshaft. 

The engine is so clearly illustrated on the two- 
page plate accompanying this issue that little de- 
scription is necessary. It is, of course, massive 
in design, and of the horizontal type, having two 
cylinders 48 in. in diameter by 54 in. stroke, 
working at 70 lb. pressure, with ordinary slide 
valves fitted with link reversing gear, and operated 
by double eccentrics. The engine has a crank- 
shaft, 18 in. in diameter, made in two parts joined 
by coupling flanges. The platform for operating 
the engine is immediately over the cylinders, being 
supported on cast-iron columns, and in such a posi- 
tion as to command an uninterrupted view of the 
mill. The engine bed-plate is of cast iron of box 
section, with adjustable main bearings of bronze. 

On the opposite side of the mill are placed two 
vertical engines, each with cylinders 7 in. in 
diameter and 10 in. stroke, fitted with link revers- 
ing gear. One of them is used for driving the 
housing gear, and the other for driving the feed 
rolls, which is done through bevel and spur gearing. 
One of the engines is also used for screwing down 





the top roll, as already described, The mill is 
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served by an overhead travelling crane driven by 
separate engine and capable of lifting 60 tons. The 
span is 50 ft. 

The plates are rolled down in some cases from 
29 in. to 6 in. in thickness in one heat, and 
are then left to cool before being sent to the 
planing-shop, where, at this stage, the only opera- 
tion is the taking of test pieces to determine the 
tensile and other qualities of the metal before pro- 
ceeding further with the manufacture. The press 
and the rolling mill are capable of dealing with 
four heavy plates per day. We shall describe the 
planers later when we come to deal with the 
general machining of the plates, and may now pro- 
ceed to describe the next and very interesting step 
of carburising, which forms the first part of the 
hardening process. 

The furnace used for the purpose, of which 
there are 11 at Vickers’ works, is illustrated in 
detail on page 592 (Figs. 90 et seq.). Fig. 95 is an 
engraving of one of the furnaces with the front 
removed, showing the uninitiated the general 
arrangement at a glance. The furnace, it will 
be seen, is of the car type, the top of the car 
being covered with several thicknesses of firebrick 
to protect it from the heat of the furnace. On 
these a series of flues is constructed extending 
the full length of the car, for the passage 
of the hot gases. The armour-plate is laid on 
the brickwork forming these flues. Walls are 
built on all four sides. The face of the plate 
is covered with powdered charcoal, and on this is 
placed another plate face downwards. So that two 
are carburised simultaneously. Over and around 
all is a covering of ordinary sand. The car, thus 
loaded with the assistance of a pair of 50-ton 
hydraulic sheerlegs erected for the purpose, is run 
into the furnace and the front door closed and made 
air-tight. The hot gas enters at the back, the flames 
pass over the top down at the front, through the 
flues underneath the plates, and thence through exits 
which butt against the flues on the car, and thus to 
the chimney. The plates, it will be understood, are 
completely within an oven formed of bricks and 
sand, and the charcoal can only be heated through 
the flues in the brickwork or through the sand, so 
that the plates fully absorb the carbon from the 
charcoal. The process occupies about a fortnight ; 
but so numerous are the carburising furnaces that, 
together, they can produce two plates per day with 
which to carry on the work of construction. The 
newer furnaces are gas fired, the producers being of 
the type already described in connection with steel 
melting. With the gas-fired furnace the heat can 
be more accurately controlled, giving not only a 
more uniform result, but a higher economy. 

The furnaces are 21 ft. wide and 36 ft. long, so 
that they may take exceptionally large plates. 
They are, as already mentioned, gas-fired ; the pro- 
ducers, 18 in number, being so situated that they 
can also be used in connection with the reheating 
furnaces at the 8000-ton press, the rolling mill or 
the special bending press to be described later. 
The outer walls of the furnaces are of brickwork, 
eased round with rolled-steel plates supported by 
rolled joists and braced together by steel bolts. 
Beneath the furnace are four regenerator chambers 
for gas and air supply ; the valves for gas and air 
supply, of the mushroom type, are fitted where they 
communicate with the regenerator chambers and 
with the chimney flues. The car is built up of 
rolled {| beams, the top being covered with 9 in. 
of firebrick work, while the sides of the car have 
channel-irons filled with sand. Into this channel 
plates built on the side walls of the furnace 
engage so as to prevent leakage of cold air into 
the furnace. The car is supported on 10 wheels, 
the axles being fitted with roller bearings. The 
wheels are below the furnace - bottom and not 
subjected to heat. The cars are hauled in and out 
by several means—by endless chain driven by 
steam engine and spur gearing, while in other cases 
the endless chain is driven through gearing and by 
rope, or by electric motor, or locomotive. To 
facilitate work doors are now built in nearly all 
the furnaces, made of cast iron filled in with fire 
brickwork, and when the car, with its load of 
armour-plate and charcoal is run in, these are 
lowered, or lifted by gear consisting of two 
chains passing over guide sheaves and a sprocket 
wheel, the free end having a counter-balance weight 
attached. On the sprocket wheel is attached a 
wormwheel which is actuated by a worm connected 
to the same spindle as the hand-chain wheel. 

We have said that the carburising takes a fort- 








night, only the unitiated need be reminded that 
this of itself does not harden the plate, that is the 
result of the subsequent sprinkling with water. 
3efore this last process therefore it is neces- 
sary to do all the bending and machining. The 
views we gave of a turret and a barbette on 
page 556 ante suggest the extent of bending, which 
is undertaken immediately after the carburising. 
Re-heating is always necessary, and for this purpose 
a separate movable car furnace is provided capable 
of taking plates 11 ft. wide and 21 ft. long. The 
method of moving the cars differs slightly from that 
adopted in other cases. Two racks are secured to 
the bottom of the car, and these gear into spur 
pinions keyed on a shaft below the floor level. In 
some other cases the cars are moved by chains 
secured to each end of the car and deflected over 
a sprocket wheel by guide sheaves, the sprocket 
wheel being driven by an engine conveniently 
placed. 

The heavier plates are bent in the 8000-ton press 
already described, while for others a separate 3500- 
ton press is provided. The plates are placed ona 
wide anvil under the press, while on the crosshead 
of the press a hollow mould is fitted, forming a die 
to insure the desired curvature when the hydraulic 
pressure is brought into play. The special bending 
press, which has a cylinder of 40 in. in diameter, 
differs materially from the others in having the 
cylinder below, the action of the ram being up- 
wards. The top, which has to resist the pressure, is 
a heavy casting supported on four columns. The 
main cylinder is capable of being moved from side 
to side, out of centre of the press, if required, 
which gives a greater latitude in the radii of 
curves. ‘To effect this desirable end the cylinder 
slides in grooves on the bottom casting, and is pro- 
pelled forward or backwards by an independent 
hydraulic cylinder, which, of course, works hori- 
zontally. This press is supplied with its pressure 
from a pumping engine in the plate-mill and is 
also attached to the low-pressure yard service. 
There are two overhead travelling hand-cranes for 
supplying this press, to which the plates are brought 
by a railway running up to and level with the 
cylinder crosshead, which is equivalent to the anvil 
in the other presses. 


(To be continued.) 





AMERICAN LocoMoTIVE Buttp1nc.—The Brooks Loco- 
motive Works of Dunkirk, New York, have turned out 
a large locomotive to be used on the Tampico division of 
the Mexican Central Railway, upon which the gradients 
and curves are severe. The Brooks locomotive is a con- 
solidation engine. The boiler is of the Belpaire type, 
the inside diameter being 78 in. The cylinders are 21 in. 
by 26 in. and the drivers 49 in. in diameter. The firebox 
measures 122 in. by 42 in. The engine is fitted with an 
automatic air and drive brake and the Le Chatelier water- 
brake, and the cab is of steel. The weight of the engine 
without tender is 87 tons, of which 67 tons is over the 
drivers. The weight of the tender loaded is 43 tons, 
making the total weight of engine and tender in full 
working order over 130 tons. 


Prrsonaut.—The British Thomson-Houston Company, 
Limited, have opened a branch office in Glasgow at 63a, 
St. Vincent-street. This office is in charge of Mr. M. H. 
Bennett.—Messrs. George Craddock and Co., the well- 
known wire-rope makers of Wakefield, ask us to state 
that they have opened new offices at Balmoral Chambers, 
11, Harrison-street, Johannesburg. Their post-office box 
there is No. 316, and their telegraphic address is ‘‘ Ropes, 
Johannesburg.” —The Norwegian Mica Company, a new 
corporation, have offices at Christiania, Norway, and will 
work mines of mica in that country.—Mr. Alex. Fairlie 
Bruce, M. Inst. C.E., has just been appointed water works 
engineer to the Bombay Municipality. For the past 
year Mr. Bruce has had charge of. the staff engaged in 
preparing the Staines Reservoir scheme for Messrs. 
Hunter and Middleton. 





Lonpon, Titpury, AND SovuTHenp Rariway.— The 
directors of the London, Tilbury, and Southend Railway 
have under consideration plans for the erection of a new 
station at Tilbury, and the work will probably be pro- 
ceeded with in the spring. Tilbury was the point of de- 
parture of some of the forces which were despatched by 
Queen Elizabeth and her advisers to cope with the Spanish 
Armada. Modern Tilbury is the place of embarkation for 

ssengers leaving London by the steamers of the Pen- 
insular and Oriental Steam Navigation Company. The 
London, Tilbury, and Southend Railway line was originally 
the creation of Mr. Brassey, the eminent contractor, and he 
guaranteed interest upon the ordinary stock for 14 years 
at the rate of 6 per cent. per annum. When the guarantee 
ran out, it was feared that the London, Tilbury, and 
Southend Railway had fallen upon evil days; but, thanks 
to the new business which it has developed at Tilbury, 
the growth of Southend, and advantageous traffic arrange- 
ments with the Midland Railway Company, the concern 
appears to have now become asolid property. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 3, 1897. 

Tne American iron trade is passing into a quiet 
condition preparatory to winter activity. Prices have 
been at a standstill for several weeks. Very few large 
transactions have been reported for a week. The 
most encouraging feature is the increasing probability 
of car building and locomotive building. All railroads 
have been short of rolling stock and motive power. 
When they are in a position (to re-equip, it will pro- 
duce a heavy and long-sustained demand. The orders 
placed within a week show that there is a determina- 
tion among railroad men to have cars and engines just 
as fast as possible. Just now the iron trade is await- 
ing developments. Pig-iron production is growing. 
Alabama furnacemen are taking winter delivery 
orders this week at current quotations; reported 
sales 50,000 tons. Billets are in heavy demand. 
Millsare oversold. Prices rule high. Bessemer pig is 
strong. Most furnaces are sold up. Bar-iron makers 
continue busy in all except remote localities where 
a purely local trade is the only reliance. Tube mills 
are getting more work and all shops that use tubes are 
busier now than at any time since last winter. The 
Government will have an opportunity of buying a 
first-class armour-plate mill at a moderate price. 
Large orders have been placed for projectiles. Public 
opinion is being agitated in favour of much larger ex- 
penditures in naval preparations, growing out of 
Hawiian and Cuban agitations. 








A Frormpa Cana..—Articles have been filed in New 
York for the incorporation of the Florida Trans-Penin- 
sula Ship Canal Company with a proposed capital of 
15,000,0007. The object of the projectors of the company 
is the construction of a ship canal and railway to connect 
the Atlantic with the gulf, the canal to be of sufficient 
capacity to allow of the passage of all sea-going vessels. 
Apart from being of great advantage to the United States 
for defensive purposes in time of war, important commer- 
cial benefits are claimed for the new project, which, it is 
said, will shorten the time for vessels going to Texas and 
Mexico by at least three days. Mr. Caffall, the civil 
engineer of the work, is reported to have already surveyed 
the ground and completed arrangements for beginning 
the construction of the new water-way. The harbour of 
St. Augustine has been fixed on for the eastern entrance 
of the canal. 





CATALOGUES.—Messrs. Armstrong, Stevens, and Son, 
of Whittall-street, Birmingham, have sent us a copy of 
their new catalogue, which shows in the first place a large 
selection of drop forgings in iron and steel, and, secondly, 
an equal variety of bolts of all classes, and of cotters and 

ins.—Messrs. Spencer and Co., Limited, of Melksham, 
Wilts, have issued a pamphlet illustrating by process 
blocks work done by their firm, various methods used 
for the mechanical handling of grain, seed, and other 
material.—The descriptive price list of electricity meters 
issued by Messrs. Downie and Adams, of 24, Newman- 
street, London, W., explains the construction and work- 
ing of the Brillié meters, which are made in standard 
sizes, recording up to 10,000 watts on the two-wire 
system, and 20,000 watts on the three-wire system. These 
meters are said to start registering with ;,4,th part of 
their normal load. 





WESTERN AUSTRALIAN GoLtp Minine.—It is satisfac- 
tory to observe that the yield of gold in Western Austra- 
lia continues to increase. So much capital has now been 
invested in Western Australian gold mining, and so many 
interests have become associated with it, that it is a 
matter of considerable importance that good results 
should be worked out. The yield has increased every 
month this year, and it is still more satisfactory to find 
that the output is growing almost month by month. In 
January, 40,386 oz. were raised, as compared with 
16,350 oz. in January, 1896; in February, 32,526 0z., as 
compared with 17,922 0z.; in March, 40,290 0z., as com- 
pared with 11,085 0z.; in April, 39,660 0z., as compared 
with 16,773 0z.; in May, 59,111 0z., as compared with 
22,266 oz.; in June, 53,348 oz., as compared with 27,933 
oz.; in July, 48,811 0z., as compared with 16,258 oz.; In 
August, 65,129 oz., as compared with 29,517 oz.; in Sep- 
tember, 71,776 oz., as compared with 35,301 0z.; and in 
October, 75,690 oz., as compared with 27,331 oz. 





Sourn Arrican GoLp.—The output of gold in the Wit- 
watersrandt district in August was 259,603 0z., as com- 
pared with 213,418 oz. in August, 1896; 203,573 oz. m 
August, 1895; 174,977 oz. in August, 1894, and 136,096 07. 
in August, 1893. The aggregate output in the first 
eight months of this year amounted to 1,890,515 02., 
as compared with 2,281,874 oz. in the whole of 1896; 
2,277,635 oz. in the whole of 1895; 2,024,159 oz, in 
the whole of 1894; and 1,478,473 oz. in the whole of 
1893. This promises to be an altogether record year In 
the history of Transvaal gold mining. Assuming that 
the present rate of production is maintained during Sept- 
ember, October, November, and December, the years 
output will come out at at least 2,900,000 oz. There 18, 
indeed, a possibility of an output of 3,000,000 oz. for the 
year. Should such a result as this be worked out, It 
will be largely attributable to a restoration of tran- 
quillity in the Transvaal, and a revival of confidence a 
willingness of the administration at Pretoria to afford 
more protection than hitherto to British interests: 
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RAILWAY ACCIDENTS. 


Butt Collision at Renais.—On July 23 a passenger train, 
standing at Renais Junction down home signal (Festiniog 
Railway) was run into by a mineral train, engine meeting 
engine. No one was injured, and the damage to rolling 
stock was trifling. The mineral train found all the 
signals off for it, and should have run into a siding along- 
side the passenger train. The driver asserted that the 
siding signal was off, and that it was suddenly thrown 
up in his face, and he found the points set for the main 
line, and before he was able to pull up he collided with 
the standing train. On the other hand, the signalman 
asserts he pulled the main-line signals off in error, and 
only threw the home signal up in the face of the approach- 
ing train in order to call attention to his running too 
fast, a misuse of the signal for which he is a | eh gain 
censured by Colonel Yorke in his report. V hichever 
version is correct, viz., that the points were set for the 
main line and the main-line signal was off, or that the 
siding signal was off and suddenl thrown “on,” and the 

ints reversed in front of the train, the inspecting officer 
ays all the blame for the mishap on to the signalman, and 
exonerates the driver from all censure for not being able 
to stop in time. Neither of the guards nor the driver and 
foreman of the passenger train saw which signal was 
actually off, which prompts the remark that “it is far 
from satisfactory to find that men pay so little attention 
to the signals, which affect the safety of the trains of 
which they are in charge.” The evidence disclosed the 
fact that the signalman was in the habit of obtaining a 
supply of single-line tickets (the Festiniog Railway is a 
single line) early in the day, and then using them as 
required, instead of taking them out with the staff each 
time one was wanted and showing the staff to the driver 
at the same time; and Colonel Yorke calls attention to 
this most irregular and unsafe method of working, 
and hopes that the company will adopt the rules for 
single-line working as drawn up by the Associated Rail- 
way Companies. The loop, into which the mineral train 
should have run, extends to the next station, and it has 
been customary to work this also by the same staff and 
tickets as the main line. This the inspecting officer 
characterises as utterly wrong, for one staff should apply 
to only one line, in this case the main line ; the other line 
being protected by such other means as the company 
see fit toadopt. There is an outer home signal at this 
junction released by either the main or siding stop signal, 
and Colonel Yorke recommends that in future it be free, 
so that the outer signal may be pulled off independently 
of the two home signals, and further he considers that the 
one distant signal now in use should apply to the main 
line only. 





Collision at Sutton Bridge, near Shrewsbury. — 
A signalman, with only three months’ experience of 
such work, sent on into the section in advance two 
coal trains, the first without giving ‘‘ Train entering sec- 
tion,” and the second without ‘‘Is line clear?” After 
fetching a signal lamp in (it was early morning, July 31 
he was confused as to what signals had been exchanged, 
and so inquired on the needle instrument of the signal- 
man in advance. The message, however, did not clear 
matters up, and the man in the rear thinking that the 
second coal train was duly signalled, soon afterwards sent 
on a passenger train, with the result that it ran into the 
tail of the second coal train near the home signal of the 
cabin inadvance. The goods guard saw the approaching 
train and jumped in time, but the driver and fireman of 
the passenger train were bruised and shaken. Otherwise 
the collision was not serious in its results. Colonel Yorke 
lays the blame primarily on the signalman in the rear, 
but thinks that it is disappointing, to say the least of it, 
that the man in advance, with a long experience as signal- 
man, should not have been quicker to discover that a mis- 
take had been made. The driver, he thinks, might also 
have kept a better look-out than he did. The inspecting 
officer opines that telephones are preferable to the ordi- 
nary single-needle instrument for box-to-box communica- 
tion, and he understands that the joint companies (Lon- 
don and North-Western Railway and Great Western Rail- 
way) are gradually introducing such into all their joint 
signal boxes. We have heard it urged against the use of 
telephones that as signalmen should be able to use the 
single-needle instrument for ordinary omnibus or through 
circuits, it is a good thing for them to have box-to-box 
needle instruments so as to keep themselves in good prac- 
tice, Trains can certainly be described quicker on needles 
when conventional abbreviations are employed than on 
ordinary telephones ; but, on the other hand, telephones 
may be used by anyone without special training, and thus 
messages may be sent by inspectors and others without 
requiring the services of the signalman, and for ordinary 
— they are much quicker than the needle. It will 

e remembered that in the case of the fatal accident at 
N arton, a man was able to break into a cabin (switched 
out at night), and telephone for assistance, which would 
probably have not been possible had single needles formed 
the only means of communication. 


— 





Fatal Buffer-Stop Collision at Buxton.—On August 2 a 
en train from Hindley got beyond the control of the 
tu. s and ran into the buffer-stops of the London and 
aL. estern Railway Cempany’s station at Buxton. 
a +mp-room and lavatory behind the stops were wrecked, 
death Pe get who was in the latter was crushed to 
pre +he trainmen all jumped off in time, but the 
Sse we as thereby badly shaken. Colonel Yorke attri- 
Fs “4 accident to the brakesman not having pinned 
ine my —. brakes before starting down the incline ; 
mee . ailed to arrange with the driver as to the neces- 
aan latin er of brakes to be applied, as laid down by the 

‘gwlations, the latter man also comes in for a share of 





the blame. Nearly all the wagons belonged to a private 
owner, who, while getting all new wagons with efficient 
brakes, has still many wagons with inefficient brake 
gear, and the inspecting officer suggests that the time has 
now arrived when the Associated Railway Companies 
should insist on all privately-owned wagons, whether 
new or old, complying with the standard specification 
drawn up several years ago. He also holds that all 
mineral trains, running where gradients are severe, should 
have a 20-ton brake van, or, better still, two 10-ton vans 
with two brakesmen, instead of only one van and one 
man as at present; at the same time he points out that 
the fact that serious accidents of this nature are not of 
frequent occurrence speaks well for the manner in which 
the men as a rule perform their duties. The London 
and North-Western Railway Company, in consequence of 
the accident, have decided to alter the normal position of 
the points leading to the station, so that in future when 
trains overrun the signals they will be turned on to a loop 
line and not intothe station. It may often be convenient 
to place lavatories behind buffer-stops, but we must 
confess that we personally avoid using them when so 
placed, on account of possible accidents such as the one 
under review. 

Derailment near Sole-Street, London, Chatham, and 
Dover Railway.— As the down newspaper train was 
running between Sole-street and Rochester Bridge Sta- 
tions early on August 23, the greater part of the train 
became derailed, the last three vehicles being separated 
from the others and zigzagged across the up and down 
lines. There were only a few of the company’s servants 
and one lady passenger in the train, and they all escaped 
without injury. Colonel Addison comes to the conclu- 
sion that this accident, like those at Little Bytham (see 
ENGINEERING, vol. lxi., page 589), and near Orpington, 
was due to the fact that trains were allowed to run 
too soon at unrestricted speed over a newly relaid 
road. In all three cases many trains ran over the 
work before one was derailed, and in each case the 
engine and three leading coaches remained on the rails ; 
and, further, the work had always been carried out 
by experienced men, who appear to have been satisfied 
that the lines were safe for running over at full speed. 
The inspecting officer submits ‘“‘that more stringent 
orders are clearly necessary, to limit the discretion at 
present left to permanent-way inspectors and gangers in 
similar cases. It should be distinctly laid down that 
trains are never to be allowed to run over new work at 
full speed until such work is in every respect absolutely 
completed, everything made good, and all finishing 
touches given to it. At this point, and not before, it 
must be left to the discretion of those immediately in 
charge of the work to say whether or not it is desirable 
to maintain a reduced speed for a further time, to enable 
the new permanent way to become more thoroughly con- 
solidated.” 





Collision with Shunted Train at Rimington.—After the 
memorable collision at Norton Fitzwarren, when the up 
‘** Castle” express ran into a down train which had been 
shunted on to the up line and then forgotten, a whole cro 
of patents were taken out to prevent the recurrence of such 
an accident. Some were complicated and some were simple, 
but they all meant considerable expense if applied to all 
signal boxes, and so, as far as we know, none have been 
adopted to any considerable extent. The Lancashire 
and Yorkshire Railway Company, however, very soon 
after the disaster supplied a ‘‘ tablet” to each cabin, 
which had to be placed by the signalman on the handle 
of the home signal lever affected before shunting a train 
acrosson to the wrong line. The weak point of this arrange- 
ment was that there was nothing to compel the signal- 
man to do this, and this has now been forcibly brought 
home to the company by a collision which occurred on 
September 9 at their Rimington station. A relief signal- 
man was on duty, and not being able to find the tablet 
on the instrument shelf he shunted a goods train on to the 
up main line without this safeguard, and then, although 
the fireman of the shunted train was in the cabin, he in 
forgetfulness pulled off the signals for another up goods, 
and only when it was quite close did he realise his mis- 
take. Heat once threw his home signal up in the face 
of the approaching driver, who noticed this, but was 
unable to pull up in time to avoid a collision. The drivers 
and guards of both trains and the fireman of the 
4 train were injured, but it is believed not seriously. 
The down train had begun to move when struck, but still 
the shock caused it to part in two places, and some wagons 
became derailed, and, striking a bridge, were smashed 
up, and fouled the down line. Colonel Addison lays the 
responsibility for this accident on to the relief signalman 
alone, but he considers that the fireman, by entering into 
conversation with the signalman on matters quite outside 
their duty, probably did more harm than good by his 
presence in the cabin, though it is true that he called the 
signalman’s attention to the fact that the ‘‘ up” signals 
were off. As there is a good deal of shunting to allow 
fast trains to s at Rimington, Colonel Addison con- 
siders that refuge sidings should be provided. He also 
calls attention to the fact that the shunted train was 
14 hours behind time, and that according to the evidence 
it was very rarely started at the booked time. 








A Pan-AMERICAN EXHIBITION.—Progress is being made 
with preparations for a Pan-American Exhibition to be 


held on the Niagara frontier, near the Falls, in 1899. A 

icturesque and desirable site for the Exhibition has 

n secured at La Salle, on the frontier, where a tract 

of about 300 acres, accessible by railway, trolley, and 

— from Buffalo and Niagara Falls, is being pre- 
pared. 








LAUNCHES AND TRIAL TRIPS. 


Tue Official trials of the Spanish torpedo-boat destroyer 
Pluton, constructed by the Clydebank Engineering and 
Shipbuilding Comey Limited, to the order of the 
Spanish Government, have been successfully completed. 
On behalf of the Spanish Government the tests were 
watched by a Government Commission, under the presi- 
dency of Commodore Triguero, with whom were Lieu- 
tenants Ariba, Guimira, and Vazguay, Naval Architect 
Taleso, and Messrs. Thomson, Gordon, and Haynes. The 
Pluton is 225 ft. long, and is thus somewhat larger than 
the latest class of British torpedo-boat destroyers. She 
is, therefore, enabled to carry a considerably greater 
deadweight, the actual load on board during the trials 
being 73 tons. The results of the trial gave a mean speed 
of 30.12 knots on the measured mile, and during a con- 
tinuous run of 14 hours a speed of 30.02 knots was main- 
tained. At the conclusion of the forced-draught trial the 
vessel was, according to contract, run for a further period 
of two hours under natural draught, the speed attained 
being 22.7 knots, or ;4 knot over the contract. During 
the tests there was a noticeable absence of vibration, an 
the engines worked to the entire satisfaction of the 
Spanish Commission. A sister-ship, the Proserpina, has 
been launched from the Clydebank yard. 





Messrs. Fleming and Ferguson, Limited, Paisley, 
launched on the 22nd ult., a powerful sand-pump hopper 
dredger named Ceratodus, built to the order of the Go- 
vernment of Queensland. She will be capable of raising 
500 tons of sand and gravel per hour from a depth of 30 ft. 
below water-line, and will have hopper-carrying capacity 
of 7500 cubic feet. 


H.M.S. Sheikh, twin-screw river gunboat, 145 ft. long 
by 24 ft. 6 in. beam (a sister ship to the Sultan, which is 
now in Egypt), constructed by Messrs. Yarrow and Co., 
Limited, had her official two-hours’ speed trial in the 
River Thames on Thursday, the 4th of this month. The 
draught was only 2 ft., carrying a load of 35 tons, and the 
mean speed for the two hours was 11.466 knots, equal to 
13.177 statute miles, with only 140 lb. steam. The boilers 
are able to work at 200 lb., so that a considerably higher 
speed could have been maintained, if wished. The Ad- 
miralty was represented by Mr. Cotsell, Mr. Harding, 
and Mr. Carter. We may remind our readers that the 
above vessel is one of several building to Admiralty de- 
signs for use on very shallow rivers. The armament con- 
sists of two 12-pounder quick-firing and several automatic 
guns. 





On Friday, November 5, the steamer South Africa 
left the shipbuilding yard of Messrs. Short Brothers for 
trial trip, which proved in 7 way satisfactory. After 
adjusting compasses a series of runs was made over the 
measured mile, and a mean speed of 124 knots was at- 
tained. Her dimensions are: Length, 352 ft. ; breadth, 
45 ft.; moulded depth, 27 ft. 9 in.; and she will carry about 
5800 tons deadweight. Her engines are by Messrs. W. 
Allan and Co., Limited, of Sunderland, and have cylin- 
ders 25 in., 40 in., and 67 in. in diameter by 45 in. 
stroke, intended for 180 lb. working pressure. 


On the 2nd inst. the s.s. Nord Holland was taken on 
trial off Troon. The vessel, which is now owned by the 
Steamboat Company of Rotterdam, and is intended for 
the boat trade between this country and the Continent, 
is of the following dimensions: 230 ft. by 34 ft. extreme 
breadth by 17 ft. 3 in. moulded, and is designed to carr 
about 1750 tons on 15 ft. 9 in. draught. She is fitted wit 
steam windlass, steering gear, and four winches. Her 
engines have cylinders 17 in. by 274 in. by 44 in. in dia- 
meter by 33 in. stroke, and take steam from one large 
single-ended boiler. The Aisla Shipbuilding Company 
were the builders, and Messrs. Muir and Houston the 
engineers, Messrs. Flannery, Baggalay, and Johnson, 
of London, being consulting engineers te the owners. The 
vessel attained a speed of over 10 knots. 








GRANTHAM.—With reference to a proposal for the 
construction of a new railway between Grantham and 
Saxby, where it will unite with the Midland system, an 
influential deputation waited on Saturday upon the Duke 
of Rutland and Sir W. E. Welby-Gregory, Bart., the 
principal landowners on the line of route. They sub- 
mitted memorials signed by 680 leading ratepayers of 
Grantham, and one signed 71 residents of Sproxton, 
Stroxton, and Saltby. The deguielinn in each instance 
was favourably received. 





‘*Freux Eciarrs”: ErratumM.—In Mr. Purves’ paper 
on ‘‘Feux Eclairs,” which appeared in ENGINEERING on 
October 29, a numerical error was made in the paragraph 
(page 546, third column), dealing with the comparison of 
candle-powers of first and fourth-order apparatus. The 
following is the correct reading of the paragraph: ‘‘In 
the vertical section let the refracting prisms subtend a 
focal angle of 57 deg., the top prisms 48 deg., and the 
bottom prisms 21 deg. In the first-order — the 
area subtended by the panel on the focal sphere is, after 
correction, 505,653 square millimetres. The area cut off 
by the ex-focal divergent cone is 10,387 square milli- 
metres. Hence the factor of brightness is 48.80, and the 
intensity of the beam is 39,000 candle-power. Similarly, 
in the fourth-order apparatus the corrected area subtended 
by the panel is 241,659 square millimetres. This is 
strengthened by a mirror subtending 180 deg. in azimuth, 
and extending to 45 deg. from the focal plane. This 
gives a factor of brightness 289 and an intensity of 52,020 
candle-power. So this beam given by a fourth-order 
apparatus is not inferior to the beam given by a first- 
order apparatus of the older type.” 
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EXPRESS LOCOMOTIVE, TYPE 


12; BELGIAN 


STATE RAILWAYS. 


CONSTRUCTED BY THE ATELIERS DE LA MEUSE, LIEGE. 








SPEAKING generally, both English and American 
locomotive engineers seem to have abandoned the idea 
that any considerable economical advantage is to be 
gained in replacing the ordinary link motion by some 
more perfect device. In the nature of things, it is 
impossible to get any very high efficiency of steam 
from a locomotive, and the losses arising from the great 
and unavoidable cylinder condensation are so large that 
uny small savings to be effected by a valve gear are 
in comparison a mere drop in the bucket. As showing 
the small effect which imperfect steam distribution has 
on the steam consumption of a locomotive, it may be 
remembered, that Mr. D. K. Clarke was able to 
find no material difference in the steam consumption 
of locomotives, whether the speed of the latter was 
controlled by linking up or by throttling. Never- 
theless, the march towards perfection is never likely 
to be entirely abandoned, and we illustrate on this 
page (Fig. 1) an express engine constructed at the 
Ateliers de la Meuse, which as shown by the diagrams 
reproduced in Figs. 2 to 5, gives a really excellent 
steam distribution even at very early points of cut- 
off. This engine has been built for working the 
Ostend-Vienna expresses, and has been tried in com- 
parison with a locomotive of the ordinary type with 
trains weighing in one set of trials 150 tons, and in an- 
other with trains of 303 tons. The runs were made on 
a section of track about 75 miles long, which was free 
from heavy grades. The time taken by the lighter 
trains for this distance was 1 hour 36 minutes, and by 
the heavier 1 hour 54 minutes. The following compara- 
tive results were obtained : 


Ordinary Locomotive. | 4téliers de la Meuse 





Engine. 
Water Coal | Steam Water) Coal | Steam 
rT on| per Raised per | per | Raised 
F Mile Ton jperllb. Ton | Ton ‘per 1 1b. 
* Mile. ,ofCoal. Mile. | Mile. ofCoal.. 
Ib. Ib. Ib. Ib. Ib. tb. 
Light train ..| 2.141 0.262 | 818 2.105 0.296. 7.08 
Heavy train 225 0.170 7.07 1.197 | 0.159 7.38 





The new engine also proved to get up speed much 
quicker than its rival, the first 24 miles being run 
by the ordinary locomotive in 5 minutes 4 seconds 
with the light train, and in 6 minutes 22 seconds with 
the heavy train, whilst the corresponding times with the 
new engine were 4 minuves 56 seconds, and 6 minutes. 

Coming to particulars, the valve gear is in the 
Lencauchez system, there being four independent 
cylindrical valves for each cylinder. The boiler is of 
the Belpaire type, and has 111 Serve tubes, each 
2.56 in. in diameter inside. The driving wheels, of 
which there are four coupled, are each 6 ft. 108 in. over 
treads. As will be seen, equalising beams are fitted to 
distribute the weight. The springs, which present a 
curious appearance to English eyes, are aol out of 
flat plates, whilst the chimney is of square section, and 
has an extension smokebox in front. 





Nortu LINCcOLNSHIRE.—A movement is being started 
in North Lincolnshire for securing better communication 
between that district and Hull. 


A ferry provided by the 
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Great Central Railway Company at New Holland is 
deemed inadequate, and this feeling has been considerably 
accentuated by recent dense fogs. Communication 
between the two places has only been possible once a day, 
and the mail service has been demoralised. The present 
idea is to invite the Great Eastern Railway Company, 
which runs to Lincoln and Gainsborough, or the Great 
Northern Railway Company, which runs to Doncaster, 
to make a short line to serve the district. 





Our Raits ABroap.—The exports of rails from the 
United Kingdom in October amounted to 46,793 tons, as 
compared with 45,605 tons in October, 1896, and 24,077 
tons in October, 1895.. The Indian and Australian de- 
mand was well maintained in October. The shipments 
of rails during October to India were 17,223 tons, as com- 
pared with 15,558 tons in October, 1896, and 2756 tons in 
October, 1895, while Australasia took 10,506 tons in 
October, as compared with 6762 tons and 1338 tons re- 
spectively. In the 10 months ending October 31 this 
year our rail exports amounted to 488,289 tons, as com- 
pared with 491,095 tons in the corresponding period of 
1896, and 313,817 tons in the corresponding period of 1895. 
In these totals the exports of rails to British India figured 
for 234,144 tons, 210,185 tons, and 111,301 tons respec- 
tively; and those to Australasia for 68,107 tons, 
56,424 tons, and 33,224 tons respectively. British 
Africa took 52,734 tons of rails from the Mother 
Country in the first 10 months of this year, as compared 
with 28,661 tons and 10,479 tons respectively. On the 
other hand, our rail exports to British America declined 
to 10,906 tons in the first 10 months of this year, as com- 
pared with 40,552 tons in the corresponding period of 
1896, and 33,229 tons in the corresponding period of 1895. 
Our rail exports to Egypt to October 31 this year were 
35,163 tons, as compared with 13,658 tons and 10,863 
tons respectively, while the deliveries to Japan amounted 
to 48,211 tons, as compared with 45,876 tons and 25,197 
tons respectively; those to Mexico to 25,421 tons, as 
compared with 17,465 tons and 1564 tons respectively ; 
and those to the Argentine Republic to 39,139 tons, as 
compared with 64,632 tons and 8159 tons respectively. One 
noticeable feature in the exports of this year has been the 
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delivery of 15,008 tons to China, as compared with 13,383 
tons and 197 tons in the corresponding periods of 18% 
and 1895 respectively. A new market of some import- 
ance appears accordingly to be in course of development. 





Our Coat Exports.—The exports of coal from the 
United Kingdom continue to increase. They amounted 
in October to 3,223,926 tons, as compared with 3,056,735 
tons in October, 1896, and 3,068,587 tons in October, 
1895. France, as usual, was in the front among British 
coal importing countries, having taken 542,047 tons last 
month, as compared with 468,592 tons in October, 1896 ; 
and 454,898 tons in October, 1895. The aggregate ex- 
ports in the 10 months ending October 31 this year were 
30,929,465 tons, as compared with 28,981,509 tons in the 
corresponding period of 1896, and 27,903,103 tons in the 
corresponding period of 1895. In these totals the ex- 
ports to France figured for 4,695,927 tons, 4,306,863 tons, 
and 4,155,405 tons respectively; those to Italy for 
4,182,764 tons, 3,569,740 tons, and 3,706,000 tons respec: 
tively ; and those to Germany for 4,067,925 tons, 3,838, 367 
tons, and 3,367,991 tons respectively. It will be seen that 
France, Italy, and Germany alone absorb about 40 per 
cent. of our direct coal exports. Russia, Sweden and 
Norway, Denmark, Spain, and Egypt are also, however, 
considerable importers of our black diamonds, Russia 
having taken 1,857,317 tons in the first 10 months of this 
year; Sweden and Norway, 2,762,996 tons ; Denmark, 
1,513,137 tons ; Spain, 1,861,673 tons ; and Egypt, 1,580, 288 
tons. No other country took 1,000,000 tons in the first 
10 months of this year, although Brazil came very near 
this minimum with an importation of 857,255 tons. The 
quantity of coal shipped in the first 10 months of a 
year, for the use of steamers engaged in foreign trace, 
was 8,651,741 tons, as compared with 8,281,636 tons In 
the corresponding period of 1896, and 7,847,280 ae = 
the corresponding period of 1895. In one form or anot a 
accordingly, coal left our shores in the first 10 months 
of this year to the extent of 39,581,206 tons, as ergy 
with 37,263,235 tons in the corresponding period of 1! 4 
and 35,750,383 tons in the corresponding period of 1895. 





The exports for the whole of 1897 will not fall far short of 
50,000,000 tons, 
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LADLE CRANE FOR STEEL WORKS. 
CONSTRUCTED BY THE ATELIERS DE LA MEUSE, LIEGE. 
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We illustrate on this page a crane specially in- 
tended for use in a Bessemer plant which has been 
constructed and designed in the Ateliers de Construc- 
tion de la Meuse, Liege. The general appearance of 
the crane is well shown in Fig. 1, whilst in Fig. 2 is 
shown the arrangement of the converter-house in which 
it is intended to be used. The ladle bringing the cast- 
iron to the converter is carried on a truck running 
on rails fixed to cantilever extensions of the beams 
supporting the converter, whilst the spiegeleisen, mag- 
nesia, &c., can be charged from an upper platform, 
as shown. At the back is a chimney into which all the 
slag, &c., projected from the converter during the blow, 
passes and is collected in the wagons below. When 
the blow is finished the contents of the converter are 
emptied into the ladle carried by the crane, illustrated 
in Fig. 1, which is turned round for the purpose as 
shown in Fig. 2. This crane then carries the molten 
metal to the ingot moulds which are arranged in 
immediate proximity to the plate mills. The ladle can 
be raised by hydraulic power, the crane being fitted 
with the necessary pumps. Two attendants control 


_|the whole of the operations, one attending to the 


traversing of the crane and the other manipulating 
the ladle. 








Bencian Coat Exrorts—The exports of coal from Bel- 
gium in the first eight months of this year were 3,211,000 
tons. The corresponding exports in the corresponding 
period of 1896 were 3,231,000 tons. 





CamBRIAN Raitway.—The directors of the Cambrian 
Railway Company have appointed Mr. A. J. Collin, of 
Darlington, chief engineer to the system, in succession to 
Mr. G. Owen, resigned. Mr. Collin now occupies the 
position of chief assistant to the divisional engineer to 
the North-Eastern Railway, and he is the son of Mr. 
Collin, assistant general manager of the Lancashire and 
Yorkshire Railway. Mr. Collin will take up his residence 
at Oswestry at once. 





Rattway TO Biackpoot.—A_ proposal to establish a 
light railway in the Fylde district has developed into a 
more important project. A scheme is now under conside- 
ration for an ordinary railway direct from Garstang to 
Blackpool, proceeding by way of Churchtown, St. 
Michaels, and Great Eccleston. It is stated that a 
London syndicate has the project in hand, and is about to 
have a survey of the district made with the view of pro- 
moting a Bill in Parliament next session. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon session 
of the pig-iron warrant market last Thursday business was 
very quiet. About 15,000 tons of iron changed hands, and 
there was a fall in prices all round 1d. to 3d. per ton. The 
market continued flat in the afternoon, when other 
15,000 tons were dealt in. On the day Scotch lost 33d., 
Cleveland 3d., and Cumberland hematite iron 2d. per 
ton. At the close the settlement prices were as follow : 
Scotch iron, 45s. 44d. per ton; Cleveland, 41s. 2d. ; 
Cumberland and Middlesbrough hematite iron, 48s. 3d. 
and 48s. 104d. per ton. On Friday forenoon the market 
was quiet and featureless. About 10,000 tons of pig 
iron changed hands, and, with the exception of a drop 
of 2d. per ton in Cleveland, prices were unaltered. The 
market was firm in the afternoon in sympathy with the 
firmness of Scotch rails on the Stock Exchange. Values 
improved 1d. per ton all round. Some 15,000 tons were 
dealt in. The settlement prices were 43s. 6d., 41s. 74d., 
48s. 44d., and 48s. 104d. per ton. About 15,000 tons were 
again dealt in on Monday forenoon, when the tone of the 
market was very flat, Scotch declining 2d. and Cleveland 
44d. per ton. Other 15,000 tons changed hands in the 
afternoon, and prices closed $d. per ton easier. Several 
thousand tons of Cleveland iron were sold at 41s. 3d. three 
and four months fixed. The settlement prices were quoted 
at the close at 45s. 44d., 41s. 3d., 48s. 3d., and 48s. 103d. 
per ton. Again, about 15,000 tons of pig iron were sold 
at the forenoon session of the market on Tuesday. 
Prices were a shade firmer, Scotch recovering 14d. 
and Cleveland 2d. per ton, while hematite iron made an 
advance of 11d. per ton. In the afternoon other 15,000 
tons were disposed of, and prices closed steady. There 
was again some selling of Cleveland iron three months 
fixed, the price being 41s. 44d. per ton, or 14d. per ton 
more than on the preceding day, and the settlement 
prices were 45s. 6d., 41s. 6d., 48s. 3d., and 48s. 104d. per 
ton. At to-day’s forenoon market some 20,000 tons of 
pig iron changed hands. Prices were very firm. Other 
20,000 tons were dealt in at the afternoon market, and 
the close was very firm. The settlement prices were 
45s. d., 41s. 9d., 48s. 9d., and 48s. 104d. per ton. 
The following are the quotations for several No. 1 special 
brands of makers’ iron: Clyde, 50s. 6d. per ton; Gart- 
sherrie, Summerlee, and Calder, 51s. ; Coltness, 52s. 3d.-— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s. ; Shotts (shipped at Leith), 
52s.; Carron (shipped at Grangemouth), 51s. 6d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 5136 tons, as compared with 4511 tons in the 
corresponding week of last year. They included 145 tons for 
South America, 107 tons for Australia, 150 tons for France, 
150 tons for Italy, 617 tons for Germany, 435 tons for 
Russia, 490 tons for Holland, 185 tons for China and 
Japan, smaller quantities to other countries, and 2732 
tons coastwise. Up till the end of last week the year’s 
exports and shipments totalled up to 228,529 tons, where- 
as for the same period of last year they amounted to 
250,407 tons. The number of blast-furnaces in actual 
operation in Scotland is 78, against 76 at the same time 
last year. Six of them are making basic iron, 37 are working 
on hematite iron ore, and 35 are making ordinary iron. 
The feature of the week has been the sharp drop in the 
price of Cleveland iron owing to the desire of holders to 
sell, the price receding 1s. 4d. per ton. This has been 
caused, it is said, chiefly by the prospects of a lessened 
demand from the Continent for next year, and the 
willingness of some makers to sell for this year in antici- 
pation of their stocks increasing. |The stocks of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 342,593 tons yesterday afternoon, as compared with 
343,687 tons yesterday week, thus showing for the past 
week a reduction amounting to 1094 tons. 


Finished Iron and Stecl.—There has been very little 
fresh business done with consumers during the past 
week, either in the malleable iron trade or in the steel 
trade. Still there is plenty of work for the furnaces and 
rolling mills todo, while prices remain very steady. 

Sulphate of Ammonia.—Business was very strong in 
sulphate of ammonia yesterday, transactions having taken 
place at 8/. 18s. 9d. per ton, which shows an advance in 
price of about 7s. 6d, per ton within a week. 

Glasgow Copper Markct.—One lot of 25 tons of copper 
was sold last Thursday forenoon, and the price fell 1s. 3d. 
per ton. There was nothing done in the afternoon. The 
copper market was idle on Friday forenoon, but the 
quotations were 1s. 3d. per ton better than on Thursday 
afternoon ; and in the afternoon 25 tons were bought, 
while the price rose other 1s. 3d. per ton. A couple of 
lots were sold on Monday forenoon, and the price dropped 
3s. 9d. per ton. Other 50 tons were sold in the afternoon, 
when prices again lost 1s. 3d. per ton. On Monday fore- 
noon no business was done in copper, but the price rallied 
3s. 9d. per ton. In the afternoon 100 tons were dealt in. 
There was nothing done at the forenoon market to-day, 
but the price rose 5s. per ton. In the afternoon the price 
again advanced 3s. 9d. per ton, but without any business 
resulting. 

The New Highland Railway: Strome Ferry to Kyle. 
The extension of the Dingwalland Skye line from Strome 


Ferry to Kyleakin, a distance of 104 miles, was formally | 


opened for traftic last week. The directors of the com- 


pany, with a large number of commercial and busine <4 
t or 
1| tober, 1896. 


rentlemen, went over the route, which, terminating a 
<yle, is connected with the island of Skye by a specia 
service of steamers. The total cost of the construction, 
including a grant of 45,000/. from the Government, has 
been over 200,000/., the deep-sea pier alone costing 65,0002. 
Delightful weather prevailed, and the party had an excel- 
lent opportunity of inspecting the great blasting work | 





which had to be carried out. One of the cuttings is over 
80 ft. deep, and is stated to be the deepest in Scotland. 
Sir George Macpherson Grant and directors afterwards 
entertained a large party to luncheon at Strome Ferry, 
where Mr. Best, of Edinburgh, who has so successfully 
carried out the undertaking, was heartily congratulated. 


New Shipbuilding Orders.—In addition to the contract 
recently intimated as having been entered into between 
the Clyde Shipping Company, Limited, and the London 
and Glasgow Engineering and Shipbuilding Company, 
Limited, for a steel screw steamer of 5000 tons, it is stated 
that a second vessel of similar dimensions has been con- 
tracted for with the same builders. This vessel will be 
classed with the British Corporation Registry.—Messrs. 
Thomas Wilson, Sons, and Co., Limited, have contracted 
for a third vessel for their passenger and cargo trade with 
the Caledon Shipbuilding and Engineering Company, 
Limited, Dundee. This vessel will be somewhat larger 
than the two already fixed with the same builders, and is 
also to be built under classification of the British Cor- 
oration Registry.-—-Messrs. William Simons and Co., 
tenfrew, are to build a sand pump dredger of about 400 
tons gross for the New South Wales Government.— Messrs. 
Ramage and Ferguson, Leith, have undertaken to build 
a steel steam yacht of 500 tons gross.—For Mr. Hugh 
Hogarth, Messrs. A. Rodger and Co., Port Glasgow, 
have contracted to build a steel spar-deck steamer of about 
3600 tons gross.—The Ailsa Shipbuilding Company, 
Troon, have contracted to build for Messrs. John Hay 
and Sons a steel screw steamer of 400 tons gross.— Messrs. 
Hall, Russell, and Co., Aberdeen, have contracted with 
Messrs. A. Booth and Co., Liverpool, to build for them 
a steel steamer of 930 tons. 

Pumping Machinery for Cessnock Graving Dock.—It is 
stated that Messrs. Barclay, Sons, and Co., Kilmarnock, 
are supplying the pumping machinery for the Cessnock 
Graving Dock, Glasgow. Complaint was lately made by 
the Clyde Trust of the delay in the execution of the con- 
tract. But it should be noted that the installation is the 
largest of its kind in the world. 

Contracts for the Two-Storey Sheds at Prince’s Dock, 
Glasgow.—The tenders of Arrol’s Bridge and Roof Com- 
pany, Limited, Glasgow, and of Messrs. A. and W. Smith 
and Company, also of Glasgow, have been accepted for 
the two ranges of two-storey sheds at the centre and north 
quays of Prince’s Dock. 

Scottish Society of Arts.—The annual general meeting 
of the Royal Scottish Society of Arts was held in Edin- 
burgh on Monday evening. Mr. Duncan Menzies, Vice- 
President, occupied the chair, and in his opening remarks 
said that the President, Professor Armstrong, was unable 
to be present on account of illness. He felt that he only 
gave expression to the general feeling in stating that they 
deeply regretted the cause of the President’s absence, 
and entertained the strong hope that he would soon be 
restored to his wonted health and vigour. Glancing at 
the past history of the Society, Mr. Menzies found that 
during the period expressed in the Victorian era its 
membership and financial position had improved. In 
1837 the membership was 173, and the funds amounted 
to 1797/7. In 1897 the membership was 285, while 
the funds had increased to 6039/., including accumu- 
lated income and the cost of the Society’s hall. The 
general funds of the Society had increased from 920. in 
1837 to 2746/. in 1897, or, in other words, they had been 
tripled in amount. As regards membership, the Society 
appeared to have reached its high-water mark in the ten 
years from 1860 to 1870. Since 1870 there had been a 
gradual, although not a serious, decrease in the member- 
ship. Times had changed during the last 30 years, and 
he hoped that the Council, after mature consideration, 
would see their way to recommend the adoption of such 
prudent changes in the constitution as would maintain 
its reputation, extend its usefulness, and preserve the 
prestige of the Society. Subsequently Dr. Stevenson 
Macadam, Past-President, gave an address on the pro- 
gress of industrial chemistry during the Victorian Era. 




















NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engincers’ Dispute.—The area of the dispute be- 
tween employers and employed continues to extend. 
Messrs. Davy Brothers, ond some other firms, employing 
altogether about 200 engineers, have posted lock-out 
notices, and also discharged a number of labourers. They 
would have done co earlier, but desired to complete some 
contracts that were urgent. A good many non-union men 
are now at work at all the large establishments, and less 
inconvenience is being felt than was the case a few weeks 
ago. The — are also much less active, and men 
are moving about more freely. 

Coal Trade with Hull.—The returns of the weight of 
coal shipped from Hull during October show that trade 
on the whole was fairly maintained. There were for- 
warded from all sources 244,384 tons, as compared with 
255,104 tons in the corresponding month of last year, and 
256,496 tons in September. In the 10 months of the year 
there have been sent to the port 2,205,600 tons, as com- 
pared with 1,989,920 tons in the first 10 months of 1896, 
| being an increase of 215,680 tons. The exports coastwise, 
| both in the month and in the 10 months, were about the 





| same as last year; the increase was for the most part to 
foreign countries. There were despatched to them last 
month 122,688 tons, as compared with 90,984 tons in Oc- 
In the 10 months 980,710 tons were ex- 
orted, as compared with 888,695 tons in the same period 
fess year. The chief increase in the exports was to 
North Russia, Sweden, and Norway. 

Dock Accommodation at Hull.—Meetings have been 


of the Humber Pilotage Commission to consider the in- 
adequate dock accommodation at Hull, and to decide 
what steps should be taken to remedy the grievance, 
Mr. H. Clements, president of the former Association, said 
that the corn trade imported over five million quarters of 
grain in the year; the seed trade over two million 
quarters of seed ; the provision trade 90,000 tons of pro- 
visions ; the timber trade 800,000 loads of timber; and 
the coal trade exported 1,250,000 tons of coal. A resolu- 
tion was passed urging the railway and dock companies 
to take steps to increase the accommodation at the port 
so that the increasing trade might be more effectively 
dealt with. 


Joiners’ Tool Makers.—Some time ago the Amalga- 
mated Society of Joiners’ Tool Makers appointed a depu- 
tation to wait on the employers, to secure, if possible 
uniformity of prices in the trade. The present price 
list was agreed to in 1866, but it is not uniformly worked 
to; and even if it were, it is out of date. Interviews 
have taken place, and the deputation, in reporting the 
result to the members, spoke of the courtesy with which 
they were received by the employers. They were gene. 
rally in favour of a uniform price being paid, as this would 
do away with a good deal of unfair competition. Further 
communications have passed, with the result that a new 
price-list has been agreed to. On many articles the men 
will receive an advance from 10 to 15 per cent., but on 
others there is no change. 


The Iron and Steel Trades.—There has been no move- 
ment of any importance in either the iron or steel trade 
during the week. The steady demand for iron is almost 
matter for surprise. Some local firms say that their 
business has been unaffected by stoppage of work amongst 
the engineers, and it is accounted for by the activity that 
prevails in all moulding branches. There is an improving 
demand for crucible steel, more especially for the Conti- 
nent and America. The engineering works of France, 
Germany, Sweden, and Belgium are drawing some of 
their supplies of steel from here, as well as many of their 
heavier tools. There is rather more activity in mills and 
forges. In railway material generally there is an easing 
off of orders both on home and foreign account, and rapid 
progress is being made with the work on hand. 


Coal and Coke.—A_ fairly satisfactory business is still 
being done in coal, although the shipping season is draw- 
ing toaclose. Fuel for manufacturing purposes is in good 
demand, and both the railway and the gas companies are 
taking a very large tonnage. The market for house-coal 
is rather weak, but prices are well maintained. Most of 
the collieries are working five days a week, and there are 
no heavy stocks on hand. There is a good market for all 
coke that is made, and prices are unchanged. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has been quiet; but 
my have, upon the whole, been well maintained. The 
vest. descriptions have made 10s. 6d. to 10s. 9d. per ton, 
while secondary qualities have brought 9s. 6d. to 10s. per 
ton. The demand for house coal has increased with the 
approach of winter; No. 3 Rhondda large has made 
10s. 9d. to 11s. per ton. The patent fuel trade has been 
somewhat dull; coke has shown no material change; 
ordinary foundry qualities have made 17s. 3d. to 17s. 6d. 
per ton ; and furnace ditto, 15s. to 16s. 6d. per ton. The 
iron and steel trades have been fairly active, and steel 
rails, tin-plate bars, &c., have shown a slightly upward 
tendency. 


Torquay.—The Torquay Town Council has appointed 
Mr. Storey borough electrical engineer. Mr. Storey, who 
is to receive a salary of 2007. per annum, was appointed 
on the recommendation of Professor Ayrton. 

The ‘*Ocean” and the ‘‘ Psyche.”—The non-delivery 
of castings and other machinery in consequence of the 
dispute in the engineering trade has contributed largely 
to delay the completion of the Ocean, but an equally 
serious difficulty now presents itself through the Lords of 
the Admiralty being unable to procure suitable timber for 
building the sliding ways on which to launch the vessel. 
Owing to the great weight of the Ocean, and the fact that 
she is larger than any vessel yet built at Devonport, the 
officials do not care to incur the risk of extemporising 
launching ways from plant hitherto used. Every effort 
is being made to purchase the timber required (Swiss 
pine); but if, as it is stated, there is none to be had in 
the country, considerable delay is likely to arise. The 
slip on which the Ocean is being built is the only one 
suited for line-of-battleships, and it was on this slip that 
the officials had decided to commence next month a new 
ship provided for in the current programme. The new 
third-class cruiser Psyche will also be affected by the delay 
in launching the Ocean, as in consequence of No. 2 slip, 
appropriated for the Psyche, now being required for 
building the launching ways of the Ocean, the cruiser will 
have to be constructed on No. 5 slip. Although the keel 
of the Psyche will not be laid until next month, the chief 
constructor at Devonport has informed the Lords of the 
Admiralty that he can have the vessel ready for launch- 
ing by June 1. 

Disposal of Sewage.—On Tuesday, Mr. W. O. E. Meade- 
King, M.Inst. C.E., an inspector of the Local Govern- 
ment Board, held an inquiry at Westbury-on-Trym, into 
an application made to that authority by the Barton 
Regis Rural District Council for permission to borrow 
95001. for purposes of sewerage and sewage disposal. 
Mr. Cotterell, surveyor to the Barton Regis District 
Council, stated that a sewage farm had been for some 
time inadequate for the requirements of the village. 
All attempts at improvement had in the long run 
wroved ineffectual. He proposed to extend the Stoke 





held of members of the Hull Corn Trade Association and 


ishop sewer, which now emptied into the Avon, 
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enlarging it for a distance of 600 yards into a brick 
oval-shaped sewer, and then to continue from that 
point up the valley of the Trym near the stream, 
and to take in several houses being built at a level too 
low to allow of gravitation to the sewage farm. His esti- 
mate for the work, comprising all accessories, was 9451/., 
which included payment for compensation. The land- 
owners were favourable to the scheme, and would make 
no difficulty. The inspector will report in due course. 


Newport Tramways.—The Town Council of Newport is 
about to put into force powers obtained in the last Session 
of Parliament for an extension of its tramways in various 
directions, and more particularly along the newly- 
developed district of Corporation-road, on the east side 
of the Usk. It is recommended by the Public Works 
Committee that a double line should be laid on Newport 
Bridge, with space for traffic in the centre. With refer- 
ence to the letting of the extended tram lines, an inter- 
view with Mr. Solomon Andrews, the lessee of the exist- 
ing lines, has resulted in a recommendation that he should 
be allowed to work the extensions at an additional rental 
of 5902. per annum, which is equivalent, with the rental 
now paid, to a return of 74 per cent. on the estimated 
total outlay made upon the lines. 

Barry Railway.—The tender of Messrs. J. Allan and 
Sons, of Cardiff, has been accepted for the erection of 
general offices for the Barry Railway Company at Barry 
Dock. The works are to be commenced at once, and 
they are to be completed in 18 months. 


Lianelly.—A return presented to the Llanelly Harbour 
Commissioners shows that 11,405 tons of tinplate were 
exported from Llanelly during the quarter ending Sep- 
tember 30. This is an increase of 2865 tons over the 
previous quarter, but a decrease of 1175 tons as compared 
with last year. 

Newport Corporation Water Works.—The Water Works 
Committee of the Newport Town Council has come to a 
yrovisional agreement with Mr. Baldwin Latham, who 
i been acting as consulting engineer to the new works 
at Wentwood, to superintend the completion of the works 
as engineer for a fixed sum of 30002. 

Bridgewater.—An adjourned meeting of the Town 
Council was held on Thursday. The port and navigation 
committee reported having considered the question of 
deepening the river between the town bridge and the 
docks, so as to conform to a scheme already before the 
Council. The committee recommended that plans should 
be prepared. The committee also reported having given 
instructions to the town clerk and borough surveyor to 
proceed at once with a Bill upon the subject. 


Keyham Barracks.—The extension of the Royal Naval 
Barracks, Keyham, for the accommodation of an addi- 
tional 1000 officers and men, will be shortly taken in 
hand, as the Lords of the Admiralty have given notice 
of their intention to purchase seven acres of land for the 
purpose from Lord St. Levan. The total cost of the 
works is estimated at 160,000/., and they are to be com- 
pleted by March, 1899. 


Swansea.—The trade of Swansea Harbour for October 
showed a substantial increase over the corresponding 
month of 1896, the total imports and exports amounting 
to 300,402 tons, against 278,247 tons. The imports were 
65,138 tons, compared with 63,069 tons a year since, the 
totals for the first ten months of the year being 662,288 
tons and 583,397 tons respectively. The exports for 
October amounted to 235,264 tons, against 215,178 tons in 
October, 1896, the total for the year being 2,164,893 tons, 
as compared with 1,940,808 tons. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in October were: 
Cardiff—foreign, 1,007,696 tons ; coastwise, 184,888 tons. 
Newport—foreign, 229,804 tons; coastwise, 86,249 tons. 
Swansea—foreign, 138,598 tons; coastwise, 58,123 tons. 
Llanelly—foreign, 19,216 tons; coastwise, 4518 tons; 
totals—foreign, 1,395,314 tons; coastwise, 333,778 tons. 
The shipments of iron and steel were: Cardiff, 1847 tons ; 
Newport, 5981 tons; Swansea, 125 tons; Llanelly, nil ; 
total, 7653 tons. The shipments of coke were: Cardiff, 
0073 tons; Newport, 664 tons; Swansea, 2899 tons ; 
Llanelly, nid ; total, 8636 tons. The shipments of patent 
fuel were: Cardiff, 31,941 tons; Newport, 401 tons; 
Swansea, 20,587 tons; Llanelly, nil; total, 52,929 tons. 
The aggregate shipments of coal from the four ports in 
the first 10 months of this year were: Cardiff, 12,279,103 
tons ; Newport, 3,073,553 tons ; Swansea, 1,633,666 tons ; 
Llanelly, 204,096 tons ; total, 17,190,418 tons. The ship- 
ments of iron and steel were: Cardiff, 48,882 tons ; New- 
port, 56,026 tons ; Swansea, 4833 tons ; Llanelly, 130 tons; 
total, 109,871 tons. The shipments of coke were : Cardiff, 
51,147 tons ; Newport, 12,405 tons ; Swansea, 16,862 tons ; 
Llanelly, niZ; total, 80,414 tons. The shipments of 
patent fuel were: Cardiff, 305,316 tons ; Newport, 25,924 
tons; Swansea, 286,815 tons; Llanelly, nil; total, 
618,055 tons, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesproucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, but the tone of 
the market was not particularly cheerful, the recent 
casings in warrants being chiefly responsible for this. 
Sellers of makers’ iron, however, were not unwilling to 
reduce their quotations, and a fairly sound legitimate busi- 
hess was done. Producers, as a rule, would not quote 
below 42s. for prompt f.0,b. delivery of No. 3 Cleveland 
pig Iron, and in some cases that figure was paid, but the 
general quotation was 41s, 9d., at which price merchants 


were ready to sell, and there were buyers who reported 
that they had purchased at a little below the latter 
quotation. The other qualities were steady. No. 1 was 
about 43s. No. 4 foundry 40s. 9d., and grey 
forge 39s. 9d. Middlesbrough warrants were quiet 
throughout the day at 41s. 54d. cash buyers. Kast 
coast hematite pig was in moderate demand. Sellers, 
as a rule, put the price of Nos. 1, 2, and 3 at 
49s. 6d. and it was said that the present cost of produc- 
tion prohibited anything less being accepted. Middles- 
brough hematite warrants were flat_at 48s. 93d. cash 
buyers. Spanish ore was steady. Rubio was quoted 
14s. 6d. ex-ship Tees, and freights Bilbao-Middlesbrough 
were fixed at 6s. 3d. To-day there was no change in 
quotations for makers’ iron. The only alteration in price 
was in Middlesbrough warrants, which advanced to 
41s. 8d. cash buyers. 

Manufactured Iron and Stecl.—It is very satisfactory 
to be able to report that notwithstanding the great labour 
trouble, producers of most finished iron and steel articles 
manage to keep pretty well employed and quotations are 
maintained. Such a state of affairs, however, cannot 


pee was read by Mr. E. E. Joynt on ‘ Automatic 
Railway Brakes,” the chair being taken at 8 p.m. by Mr. 
Robert Coey, the President of the Society. After a 
brief. notice of the various proposals for automatically 
braking trains, the author described in detail, with the 
aid of diagrams, the two standard brakes of to-day, the 
vacuum automatic, and the Westinghouse air pressure. 
The paper was a long one, but was listened to with interest. 
The President, in opering the discussion, pointed out 
the advantage of the two train-pipe system of vacuum 
brake in use upon the Great Southern and Western Rail- 
way, in that it is possible to maintain a working vacuum 
in the upper part of the cylinder or sack, whilst the 
brakes are being a. Mr. Maunsell gave his expe- 
rience in packing the brake-cylinder piston. He much 
preferred the diaphragm method to the roller rubber 
ring. The latter he found twisted spirally, allowing the 
air to leak through to the vacuum side of nt piston. 


From the Australian Mining Standard we observe 
that American methods of ‘‘moral suasion” have been 
adopted by certain striking miners at the Wentworth 
| Proprietary Mine, New South Wales. The appeal to the 





continue unless the difficulty in peer par is speedily | reason of the free labourers in this case took the shape of 


settled. Of course the lessening of work at t 


e shipyards | dynamite bombs. Six cartridges of gelignite, weighing over 


limits the giving out of orders to manufactured iron | }‘]h,, were placed within 10 ft. of where 45 free men were 


and steel producers. Common iron bars are 5J. 5s. 3| 


iron ship-plates, 57. 2s. 6d. ; steel ship-plates, 5s. 7s. 6d. ; 
iron ship-angles, 5/. ; steel ign, eri 5l. 2s. 6d. ; and | 
heavy sections of steel rails about 4/. 10s.—all less the 
usual 24 per cent. discount for cash except rails, which are 
net at works. 

Coal and Coke.—Fuel on the whole is steady and firm. 
The demand for gas coal is good and prices are stiff. 
Bunkers are also in good request and a large volume of 
trade is doing at rates similar to those recently quoted. 
Household coal is very firm for shipment, but the land 
sale demand is less than usual at this season of the year. 
Coke shows little change. The local demand continues 
good and large quantities are still being taken for ship- 
ment. For good blast-furnace qualities delivered here 
about 13s. 3d. is the general quotation. 





MISCELLANEA. 


A LARGE graving dock, capable of accommodating 
vessels of 5600 tons, was opened at Blyth on Wednesday 
last. 


The Bellingham Rural District Council have instructed 
Mr. D. Balfour, M. Inst. C.E., Newcastle-on-Tyne, to 
yrepare a scheme of water supply for East and West 
Voodburn, and also for the drainage of property at 
Stannersburn. | 


For the first time in the history of the Cape of Good 
Hope a 10,000-ton steamer will begin her career on the 
South African mail service. The boat in question is the 
Briton, recently built for the Union Steamship Company 
by Messrs. Harland and Wolff. 


Mr. Sidney Webb is giving a course of three lectures on 
“The Policy of Trades Unions with regard to New Pro 
cesses and Machinery” to the London School of Eco- 
nomics and Political Science. The first of these was de- 
livered on Monday last. We propose to deal with these 
lectures when the series is complete. 

M. Levat, a French engineer, claims that carbolic acid 
can be advantageously used for tempering steel. His 
first experiments were made on two gravers of cast steel 
of superior quality, by Holtzer. The first, brought to a 
cherry red, was dipped in water; the other, brought to 
the same temperature, was dipped in a solution of com- 
mercial carbolic acid, until a blue tint was obtained. 
The tools were then tried on chiselled iron, and on extra 
hard white cast iron; the water tempered graver was 
notched in several places, while the one tempered in 
carbolic acid resisted perfectly. 

The London Chamber of Commerce announces that the 
ninth examination of the junior, the fifth examination 
for the senior, and the second examination for the Textile 
Trades Commercial Section certificates will be held (pro- 
vided that a sufficient number of entries are obtained) as 
under: Junior examination, July 4 to 9, 1898 ; senior exa- 
mination, May 23 to 28, 1898; textile examination, Feb- 
ruary 17, 1898. Prizes and scholarships to the value of 
about 300/. are offered in connection with these examina- 
tions, and, in addition, the Chamber endeavours to find 
situations free of charge to all holders of its certificates, 
over 300 of the largest City firms and others having con- 
sented to give a preference, other things being equal, to 
certificate holders. All information may be obtained 
from Mr. Kenric B. Murray, secretary, at the offices of the 
Chamber, 10, Eastcheap. 


An alternative to the proposed Pacific cable is suggested, 
the route followed being from England to Gibraltar, 1198 
knots; Gibraltar to Sierra Leone, 2379 knots; thence to 
Ascension, 1168 knots; Ascension to St. Helena, 810 
knots ; St. Helena to Cape Town, 1910 knots. The line 
would proceed from Natal to Mauritius, 1818 knots; from 
Mauritius to Rodriguez Island, 406 knots; from Rodri- 
guez Island to Cocus or Keeling Island, 2218 knots; and 
thence to Perth, Western Australia. The advantages 
claimed for this route are that whilst being all British, it 
would provide a third line to the Cape and a second line 
to Mauritius. The depths and distances are compara- 
tively moderate; but whilst having advantages in this 
respect over the Pacific line, the proposed cable seems 
hardly to have the imperial advantages of its rival, and 
would do but little to improve communication between 
Canada and Australia 


sleeping, and before they were discovered the fuze had burnt 
down within 2 in. of the explosive. Though the pickets 
here have been responsible for many cowardly and brutal 
assaults on unarmed and inoffensive workmen, we may 
congratulate ourselves that, as yet, they have refrained 
from proceeding to such extreme measures as cited above. 
In passing, we may note that were the methods of picket- 
ing as inoffensive as claimed by the trade union advo- 
cates, there would be no foundation for the strong objec- 
tion the latter have to the presence of a police force, 
adequate to the protection of the free labourers. The 
assertion that an increase in the police irritates the 
strikers and excites them to unlawful acts, is not believed 
in by the very people who make it. 

In the course of a very interesting article on the history 
of the establishment of the telephone in France the Eco- 
nomiste Francais gives some particulars as to the exten- 
sion of the system, stating that there are at the present 
time 112 towns with a population of six millions which 
have 18,191 subscribers, vale of these being in Paris. It 
is not, however, in Paris that there are the most sub- 
scribers in proportion to the number of inhabitants, for 
at Cannes the proportion is one in 120, one in 198 at 
Fourmies, one in 215 at Mentone, and one in 222 at 
Tourcoing, as against one in 253 in Paris. ‘The article 
— on to show how little the telephone is used in France 
xy comparison with neighbouring countries like Germany 
and Switzerland ; for while the number of ‘‘ communica- 
tions” in France last year was only 74 millions, the total 
for Germany, excluding Bavaria and Wiirtemberg, was 
over 424 millions. Switzerland, with a population barely 
the tenth of France, had, at the end of last year, over 
1000 miles of telephone lines with 29,533 subscribers and 
about 15 million ‘‘communications.” While the cost of the 
telephone in Switzerland is more than covered by the 
receipts, the contrary is the case in France, though the 
subscription is much higher than in any of the other 
countries, being as much as 16/. a year, and from 8/. to 
12/. in provincial towns, to say nothing of each subscriber 
having to contribute towards the cost of laying down the 
wires. 

Mr. W. Ogilvie has given to a Times correspondent 
some interesting details of certain methods of obtaining 
placer gold in the Klondyke region, which show the 
difficulties to be faced. The valleys of these creeks are 
generally wide at the bottom and flat, being seldom less 
than 300 ft. to 400 ft. This is covered with a dense 

rowth of underbrush and small spruce, with occasionally 
»alsam, poplar, or cottonwood. Much of the wood is suit- 
able for sluice-box purposes, which require boards at least 
10 in. wide and lin. thick. The rest is all suitable for fire- 
wood, which is an important factor in developing the mines 
of this region. The moss and ice covering a space 8 ft. 
or 10 ft. long by 7 ft. or 8 ft. wide are cleared away from 
the surface, or a hole some 6 ft. long by 4 ft. wide is dug 
and a fire built. During the night the ground is thawed to 
a depth of from 6 in, to12 in. Next morning this thawed 
ground is pitched out, and the process is repeated until 
the bedrock is reached, which is generally at a depth of 
from 15 ft. to 20 ft. About 10 ft. down we leave the 
vegetable matter, the alluvial deposits, and enter a 
stratum of coarse gravel, the gravel showing very little 
rounding or wearing. At the bottom of this, close to the 
bedrock, the pay streak is found, and is seldom more 
than 3 ft. in depth, the best paying part being imme- 
diately on the bedrock. This is not solid rock, but a 
mass of angular, broken rock, lying, no doubt, in its 
original location in space. Between these masses clay 
and fine gravel have become imbedded. Into this the 
miner proceeds a footormore. Where does the pay streak 
stop? No one has yet gone down to solid beds of rock, 
so we cannot say what might be found below the so-called 
bedrock. To burn the hole requires about three weeks’ 
time and a good deal of labour. 





IMMIGRATION INTO ARGENTINA.—The number of immi- 
grants who landed in Argentina between 1873 and 1896 
inclusive was 1,990,254. The immigration declined from 
1873 to 1877, but it gradually increased again until in 
1885 it attained a total of 108,772. In 1886 the number 
of immigrants was 93,116; in 1887, 120,842; in 1888, 
155,632; in 1889, 260,909: and in 1890, 110,594. There 
was then a great check, the number of immigrants 
arriving ia 1891 falling to 52,097. Since 1891 there has 
once more been a gradual increase, until last year the 
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ing Society was held on Monday, November 1, when a 


new arrivals numbered 135,205, 















































































ions 


STR Peet 2 


ATMEL 


SATURN LURE TR ELE eK, 


LBL ae EARNS te 
























































> 


is aE 
Ronny 




















% Oe 
pats? BY 


3 Nes vst 


re 


Lt 
4 


RE RN 
cau 



































sy 





ee: 











see Page 583.) 
LN aan 











(For Description, 


O 
Z 
7 
t2 
16a) 
Zz 
oO 
a 
tx 








back & sides of 
furnaces 


t 




















“ SYS re ‘ NS 
Wi 
vi ty %- S38 
<a pS shia casita ce 
ee aoe wut A, ie ls 


’ 

LS SF. 
aa 
B 


if 
EA 








LIN 


Tie Bele | 





k2'9" 
310 
ON 


1130 
| 
{ 
lg 
Oe 




















ELEVATION 








“CHIMNEY FLUE 











td 























ak 





CARBURISING FURNACE FOR ARMOUR-PLATES AT VICKERS’ WORKS, SHEFFIELD. 





Fleer level at 





sara uly amgaq yur euyuag | 














Nov. 12, 1897.] 


ENGINEERING. 


593 














AGENTS FOR “ENGINEERING.” 


Avsrria, Vienna: Lehmann and Wentzel, Kartnerstrasse. 
Carg Town : Gordon and Gotch. 
EprxpurGH : John Menzies and Co., 12, Hanover-street. 
Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 3, Place de la Bourse. 
(See next column.) 
Germany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 
Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guiascow : William Love. ; 
Ixp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty : U. Hoepli, Milan, and any post office. 
Liverroot : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
New Sour WAuEs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 
QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 
(NortH), Townsville : T. Willmett and Co. 
RorrerpaM: H. A. Kramer and Son. — 
Sour AusTRALIA, Adelaide: W. C. Rigby. 
Unirep States, New York: W. H. Wiley, 53, East 10th-street. 
Chicago : H. V. Holmes, 44, Lakeside Building. 
Victor1A, MELBOURNE : Melville, Mullen and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 





We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
Jounson, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Witzy, 53, East 10th-street, New York, 
and Mr. H. V. Homes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 12. 16s. 0d. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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post free for Twelve Months, at the following rates, payable in 
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» all places abroad :— 
Thin paper copies .......... £1 16 O 
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All accounts are payable to ‘* ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 
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THE UTILITY OF CONFERENCE. 
Tue Board of Trade, with persistent and praise- 
worthy effort, is still engaged in the apparently 
Sisyphian task of bringing Capital and Labour to 
one mind on the merits—or demerits—of the 
present dispute in the engineering trade. No 
sooner does the crest of the hill appear to be 
reached with the masters than the men trundle 
back the stone by an objection or a demand, 
whilst if the men are satisfied by a concession the 
masters find a new cause of complaint. It would 
appear, however, at the time of writing, that there 
is better prospect of bringing on a Conference 
than there has been for some time past, and it 
may be that the moral of the ancient fable will be 
reversed ; so far, at least, as bringing the two 
parties to the dispute together is concerned. We 
cannot say, however, that the prospect of obtain- 
ing a permanent settlement of working conditions 
is very bright, even on the terms of reference 
proposed, and these we are not sure will be 
accepted. Probably settlement will come through 
the old and brutal, but terribly effective, plan of 
letting one side become so exhausted as to 
be unable to fight longer. The revised draft 
which Sir Courtenay Boyle has produced ‘‘ to 
meet the wishes of the parties” lays down in its 
first clause that: ‘‘The Federated Employers, 
while disavowing any intention of interfering with 
the legitimate action of trade unions, will admit no 
interference with the management of their busi- 
ness.” The second paragraph in the clause is as 
follows : ‘‘The trade unions, on their part, while 
maintaining the right of combination, disavow any 
intention of interfering with the management of 
the business of the employers.” The two para- 
graphs are practically the same in substance, and 
may be treated as one, but, unfortunately, they 
both express irreconcilable propositions. The 
employers will not interfere with the legitimate 
action of the trade unions, and the unions will not 
interfere with the management of business, but 
they will combine. Now, unless we are to have a 
new era, with new principles, and, in short, a 
total sweeping away of the old order, and with 
it the trade unions themselves, as they now 
exist, the latter must interfere with the manage- 
ment of business ; for that is the very essence 
of their existence since the benefit society ele- 





ment became a mere by-product, as it were ; 
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fighting party on the more peaceable members. 
To most persons it will appear that the regulation 
of the number of apprentices is management of 
business ; that settling whether one man or another 
shall do certain work is management of business; 
that the hours of employment concern management 
of business ; that the rates of pay affect manage- 
ment of business—in short, that nearly all the 
hundred-and-one details of the working of a factory 
with which union officials busy themselves are 
management of business, and very essential details 
too. Ifthe Board of Trade and the Unions mean 
what they say, and have not some occult or esoteric 
counterpart meaning for the otherwise unambiguous 
term ‘‘ management of business,” there is no need 
for Conference, discussion, arbitration, debate, or 
other description of inquiry. The whole thing is 
at an end; the strike and lock-out notices are as 
good as withdrawn, and the men, union or non- 
union, may go to work to-morrow on such terms 
as they may be offered and willing to accept, whilst 
the Amalgamated Society of Engineers reverts to a 
peaceable benefit society. 

Such arcadian views, we know, are but as the base- 
less fabric of a vision, or if they have a base it is in 
the characteristic inaccuracy of Government De- 
partments when they have to deal with anything 
but blind routine. The key to the situation rests 
in the word ‘‘ legitimate” as applied to trade union 
action, and it is round the interpretation of the 
phrases ‘‘ legitimate action” and ‘‘ right of combi- 
nation” that the wordy controversy will rage. 

A good deal of information is to be obtained from 
the publication of the Amalgamated Society of Engi- 
neers as to what their view is of legitimate action, 
for there is very little instruction in the printed 
** Rules,” which form one of the most innocent and 
unpretentious little books imaginable. The Society, 
however, has since the beginning of this year 
started a monthly journal, which may be purchased 
for the sum of one penny, and the money could hardly 
be better expended by those taking an interest in 
economic and industrial questions. It has an illus- 
trated cover, which in itself is exceedingly instruc- 
tive, and has been designed, we should gather from 
the artistic style, by that thick-and-thin admirer of 
the sons of toil, Mr. Walter Crane. In a corner, 
grovelling on one knee, is the tyrant Capital, 
arrayed in all the effete magnificence of his de- 
generate class—a stove-pipe hat, frock-coat, trou- 
sers turned up at the bottom (a mark of fashionable- 
ness), and spats. He is engaged in his constant 
occupation of trying to break up the working 
classes, represented by the fabled bundle of sticks, 
which naturally defy his puny efforts. He is using 
his remaining knee as a fulcrum, and to subtly con- 
vey the hopeless ignorance of this malignant crea- 
ture, the artist depicts him with his two hands 
close together, so that the line of stress comes 
directly on to his knee, and thus any breaking, 
even of a single stick, would be very improbable 
indeed. In splendid contrast to this loathsome 
object is the figure of a noble working man, erect 
and fearless. In his strong right hand—unfortu- 
nately a little out of drawing—he grasps an unfurled 
banner ; in his left a sledge-hammer of German 
toy-shop design. He is regarding the crouching 
figure of his natural enemy with such a lofty expres- 
sion of proud disdain as would inevitably make the 
oppressor sink with shame and terror into his patent 
leather boots, dare he but raise his eyes to meet 
the scornful glance. All this symbolism is by no 
means thrown away ; indeed, it is so typical of the 
matter within that an imaginative unionist, not in- 
clined to detail, need scarcely trouble himself with 
the letterpress. To those who are not amalga- 
mated unionists, however, it is well to glean more 
precise information. In the ‘‘ Editorial,” which 
introduces the series, we are informed that there 
will be observed ‘‘in our own contributions a high 
standard of toleration, brotherliness, and goodwill ;” 
so that if the more ardent unionist finds expres- 
sions alittle too mild for his taste, he may be 
assured that what is said is nothing to what might 
be said if the writer would only let himself go. 

The question of the unemployed is discussed in 
somewhat vague terms; but, so far as we can 
gather, the key to its solution is to be found in 
masters being forced to employ only members of 
the Amalgamated Society of Engineers. ‘‘ Men 
are still found,” we are told, ‘‘to supplant our 
members in strike-shops.” We also are told of 
‘*those employers introducing more irritating super- 
vision,” a phrase we recommend to the notice of 
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interpretation ‘‘ legitimate action,” especially in 
connection with the avowed hostility of the 
societies to piece-work. Time wages, no_ irri- 
tating supervision, and the secretaries to settle 
the pay-sheets, are cardinal points that the unions 
are not likely to abandon, excepting under strong 
inducement. To quote the later words of the 
‘* Editorial” in addressing ‘‘fellow members,” 
‘*the principle involved has been endorsed by you, 
time and time again.” What the principle may be 
is perhaps a little vague, and doubtless the words 
are intended to have a catholic significance. 

Although the tenour of the ‘‘ Editorial” is jubilant, 
there is the amari aliquid—the fly in the ointment 

which characterises all things mundane. There 
are quarrels even among these fraternal unionists, 
in spite of ‘‘the high standard of toleration, 
brotherliness, and goodwill.” ‘‘ Your own Society,” 
members are told, ‘‘has been found constantly 
squabbling and at daggers drawn with its next-door 
neighbours in the trade union world. . . . We 
look for some progress being made in the direction 
of a united demand for the reduction of the 
hours of labour, and for the enforcement of 
agreements for the retention of a fair proportion 
of men to boys as work slackens.” The boys 
are apprentices, and that opens up another subject 
upon which it would be well for employers to get a 
satisfactory understanding. It is the policy of 
some unions to so restrict the number of appren- 
tices—and the principle is that no man who has 
not served apprenticeship at an early age should do 
work ‘‘claimed” by the Union—that the demand 
for this restricted labour should so exceed the 
supply that all, competent and incompetent, should 
be employed. The arguments by which this prin- 
ciple is supported are specious, but a very little 
consideration must show that a country in which 
the trade is governed by this principle cannot com- 
pete on equal terms with another where labour is 
free and selection wide. Theclaim that young men 
should not be taken on freely —we would say 
adequately —is one strenuously upheld by nearly 
all unions. The Amalgamated Society uses the 
humane argument, ‘‘ The programme sketched out 
would,” the ‘‘ Editorial” says, ‘‘secure for the 
youngsters a time for recuperation and develop- 
ment, and would assist in that ‘alteration of the 
competitive system of industry’ which is now embodied 
in the rule book as one of the objects of the Society. 
Its accomplishment may, and we believe will, involve 
the registration of trade union desires by the force of 
legal enactment and thebetter utilisation of public 
bodies than has as yet been endorsed.” The italics 
are ours. We use them in order to emphasise the 
real aims of Mr. Barnes and those who follow him. 
We speak with all due respect for the energetic 
and able general secretary of the Amalgamated 
Society of Engineers, and have no reason to doubt 
the sincerity of his opinion that Socialism is the 
road to national prosperity ; but those who differ 
from him, which we hope means the great bulk of 
his fellow countrymen, recognise that his ability is a 
source of danger to the industrial prosperity of the 
country, or at any rate that branch of industry over 
which he exercises so much sway. 

There is one other sentence we would quote 
before dismissing this introductory Editorial : 
** For labour-displacing machinery means an ever- 
increasing obstacle to be faced.” In the course 
of an able and interesting lecture on ‘‘ The 
Policy of Trades Unions with regard to New 
Processes and Machinery,” delivered last Mon- 
day to the London School of Economics and 
Political Science, Mr. Sidney Webb, who speaks 
with authority on all trade union methods 
and aspirations, stated that the unions are 
not opposed to the introduction of labour-saving 
machinery. We should be glad to know how he 
reconciles the words we have quoted—and they 
could be amply supported by others even more 
cogent—with his contention. If, however, the 
chief officer of the most powerful engineering com- 
bination in the world had not expressed his hos- 
tility to labour-saving machines in so plain a 
manner, we have the policy of the Union 
as practically exercised, to prove this _hosti- 
lity. The object of a labour-saving machine is to 
save labour, but if is insisted that the cost of labour 
is not to be lessoned by the introduction of the 
machine, the inducement to the employer to spend 
his money on its purchase disappears. We need 
not quote examples to show that the policy of the 
unions has been to keep up expenditure. This is 
most amply borne out by instances given in the 








remarkable document issued by the Federation of 
Employers, and which has been so universally 
quoted in the daily press that we need not repeat 
the examples, more especially as they are but 
commonplaces to the majority of our readers. 

The part that the Amalgamated Society of En- 
gineers seeks to take in politics is by no means 
veiled in the monthly journal. If the leaders of 
the Society had their way, there would be little 
hope left for British engineering industry ; in 
fact, it is no exaggeration to say that the sup- 
pression of the capitalist is an aspiration on the 
part of the writers, which they hardly care to hide. 
Members of the organisation are told they ‘‘ ought 
to return men pledged to a workers’ policy,” and 
branches are reminded that they ‘‘ have the power to 
levy themselves from the support of Labour repre- 
sentation on local public bodies.” That may be legiti- 
mate enough, although those who are sufticiently 
level-headed to recognise the dangers of a Socialist 
policy will form their own ideas as to the expedi- 
ency of opposing such a movement. When, how- 
ever, the boot is on the other leg, the journal 
utters a cry of virtuous indignation. ‘‘There is 
abundant evidence at the present time,” it is said 
in an article headed, ‘‘ What Members Ought To 
Do,” ‘‘ of the promotion, on the part of capitalists, 
in this country of Private Bills in Parliament for 
the purpose of building docks in various towns, 
tramways, water works, and other undertakings, 
which ought to be all in the hands of the local 
governing body of the town in which they are re- 
quired, No one supposes for a moment that these 
capitalists go to the expense and trouble of piloting 
Private Bills through Parliament for the public 
good ; their object is obviously to make profit to 
themselves, without any consideration for others, 
except in so far as it brings ‘grist to the mill.’” 
Whether private enterprise should be allowed to exe- 
cute works for the public good (fortuitously, if the 
journal will have it so) may be a question open to 
discussion, but we should not have supposed that the 
journal of a trade society would have been the 
place to discuss such a matter. The excuse, how- 
ever, appears in a later sentence of the same article, 
‘* Now, had the workers any voice in Parliament, 
every one of these Bills would be blocked until a 
clause was inserted making it compulsory for the 
promoter to give a minimum living wage with a maxi- 
mum working week of 48 hours.” What ‘‘ minimum 
living wage” means is more explicitly set forth 
later on, when it is said: ‘‘In all cases these 
Bills should be opposed unless a ‘fair wage’ or 
‘trade union’ condition clause is inserted, thus 
securing to the workers a legal charter not other- 
wise obtainable.” The expression is absolutely 
cynical in its selfishness. Public works are to 
be undertaken, not for the benefit of the com- 
munity, but for a minority of workmen who 
have formed themselves into a trade society, 
and the rate of wages which Mr. Barnes and 
his colleagues decree in their oftice in Stamford- 
street is to be enforced by all the powers of the 
State. Yet in the face of this, the same article in 
the following paragraph girds at those ‘‘ who have 
too long neglected to govern in the interests of all, 
and have only had the interests of a class in view, 
and that class who live on labour and not by 
labour.” 

Our criticism of the Society’s journal has led us 
to stray somewhat from our title, but this is a fact 
rather apparent than real, for in a Conference 
nothing is more valuable in discussion than to 
know the bent of your opponent’s mind ; and this 
is, perhaps, best shown, in the present case, in the 
ofticial organ of the Society. We pass by rapidly 
an article by Mr. Tom Mann, as the fact that it is 
signed makes it, perhaps, more a personal than an 
official disquisition, although we may conclude it 
has the general sanction of the Executive, other- 
wise it would hardly be given prominence without 
editorial comment. Mr. Mann considers it a ‘‘ dis- 
grace’ to the Society that there are large engineer- 
ing firms in London with not more than 5 per cent. 
of the skilled men belonging to any organisation,” 
and he laments that ‘‘ there must be 100,000 men 
in the British Isles working at the (engineering) trade 
who are non-unionists.” We by no means agree 
with Mr. Mann as to the ‘‘ disgrace ”—at least not 
on the same ground he takes—but if he is right, 
the state of the Society is likely to be still more 
disgraceful than before as soon as the present dis- 
pute isover. The ‘‘ General Oftice Report,” signed 
by Mr. Barnes, contains some instructive passages 
which we would gladly quote at length did space 





and time permit. The writer rejoices in a victory 
then recently gained, by which was ‘‘ forced the 
recognition of the principle that machines which 
supersede hand-skilled labour should be mani- 
pulated by skilled and full-paid men ;” which was 
not a promising doctrine for the inventors and 
makers of labour-saving tools, especially with the 
restriction of ‘‘one machine one man” so much in 
the ascendancy. That the acerbity of the Execu- 
tive is sometimes directed against its own members 
is instanced by the curt announcement that ‘‘ Wool- 
wich branch report John Thou excluded, his conduct 
being somewhat suspicious.” This is Vehm Gericht 
unadulterated, but possibly John Thou has found 
consolation since. The Glasgow division report 
has a good deal to say on a demarcation-of-work 
dispute between the boilermakers and the engi- 
neers, and the writer of the report very candidly 
says, ‘‘The machine question has also been pro- 
minently to the front all over the district,” which 
must have made things unpleasant for managers and 
foremen—tosay nothing of those hoping fordividends 
—in Clydeside. There was ‘<a lot of friction and ill- 
feeling” also, because members were fined for doing 
piece-work ‘‘ whilst others were allowed to slip.” 
The Liverpool division report contains a lesson 
which employers would do well to lay to heart. 
‘*In almost every trade movement,” it says, ‘‘ em- 
ployers seem to have realised that there is little 
need to trouble about our little friends (i.e., smaller 
societies), which have always to submit to condi- 
tions which are arranged between the Amalyga- 
mated Society of Engineers and the Employers. 
One of the most startling exemplifications of this is 
in the case of the United Patternmakers in Belfast, 
who have agreed to follow the fitters in wage 
advances and reductions. ... The other small 
unions have also realised that if they want any- 
thing they must come to us for it, and while they 
still comport themselves with an arrogance out of 
all proportion to their importance, they have gene- 
rally accepted the inevitable, and follow submis- 
sively enough.” 

The Newcastle report has some interesting, not 
to say amusing passages, in which it expresses 
indignation at there suddenly appearing on the 
scene, whilst a strike was in progress, ‘‘ ofticials of 
an organisation known as the ‘ Federation of Engi- 
neering and Shipbuilding Trades of the United 
Kingdom.’” This immoral combination was, how- 
ever, treated with becoming contumely by the 
branch. Questions regarding demarcation of work 
on the Tyne and Wear caused much trouble, one 
firm at Middlesbrough having the hardihood to 
appear ‘‘ very obdurate” regarding the payment 
of a proper-rated wage, but they were ulti- 
mately made to understand their proper posi- 
tion. Another firm was unreasonable enough to 
‘desire to deal with their own men ;” but they 
also were brought into line by a little judicious 
firmness. In the Manchester division report we 
find that Mr. Aspinall has some unkind things 
said about him because he objected to give ls, 
a week advance to inferior workmen and others, 
and also because, when forced to give 2s. a 
week advance to 1000 workmen in the locomo- 
tive engineering department, he dismissed about 
80 men; a fact which further illustrates how 
hard an inflexible minimum-wage rule is upon 
the more elderly and less competent workmen, 
although at the same time it prevents the most 
gifted from being rewarded according to their 
deserts. It is not very long ago we heard of a case 
in which quite a number of old hands, who 
were practically pensioners of a large firm, but who 
nevertheless managed to make themselves useful, 
and earn a moderate wage, were mostly thrown on 
the parish because the Union threatened a strike if 
they did not receive full pay. In Darwen, we read 
in the Manchester report, the District Committee 
drafted a ‘ restrictive by-law” to check the 
employment of labourers. It ran as follows: ‘‘ All 
such work as erecting or fitting cisterns, caulking 
same, erecting pillars, girders, and gutters, fitting 
cast-iron pipes that have joints with bolts, rubber 
rings, &c.; also marking off or drilling any kind 
of work that requires fitting or fixing to any por- 
tion of iron-work, and all fitting and chipping on 
such work, must be done by skilled mechanics, and 
in all cases where labourers are required to assist 
on the above jobs, they must be under the direc- 
tion of a duly qualified mechanic.” All of which 
reads very like the trade unionist ideal of having @ 
labourer to do the work, and being paid union 
wages for looking on. 
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Leeds comes within the Manchester centre, and 
here the district delegate had some trouble with 
certain presumptious employers, but they were 
brought to a proper sense of subserviency by a due 
exercise of authority. The details are common- 
place enough. It appears that Messrs. Smith, 
Beacock, and Tannett, tool-makers, had been 
pursuing a course of iniquity ever since 1852, 
having trained up a class of men known as 
‘* scrapers.” Unhappily, this firm were not amen- 
able to the authority of district delegates, as 
they kept practically a non-union shop ; and, to 
quote the report, ‘‘the power to eradicate the 
evil was wanting.” However, when the firm stopped 
‘“*the Committee and myself, determined to resist 
the re-establishment of the pernicious practice ;” 
and in pursuance of this resolve Messrs. Greenwood 
and Battley were written to to the effect that if the 
‘‘scrapers ” didnot stop scraping there would bea 
strike. ‘* That,” we are told, ‘‘fetched an inter- 
view,” but ‘‘the two principal members of the firm 
declined to be dictated to as to the lines on which to 
run their business or remove the men.” An actual 
strike, however, soon brought this recalcitrant firm 
to its knees, though they attempted to save their 
dignity—a sort of capitulation with the honours of 
war—by saying that the scrapers ‘‘ had voluntarily 
left the job.” The delegate and his colleagues 
were not to be so easily satisfied, and like skilful 
generals, they determined to follow up their vic- 
tory. ‘We intimated that the above was not 
sufficient to terminate the dispute ; we required that 
neither the men who had caused the trouble, or 
any others of the same kind, would henceforth be 
employed on fitters’ work,” is the dignified, though 
slightly ungrammatical language of the report. Of 
course, the firm gave way, but even then the dele- 
gate was not satisfied. ‘‘I have since had to visit 
the firm,” he continues, ‘‘ over one of the labourers 
previously referred to assisting a non-society turner 
to file shafting. On this occasion Mr. Greenwood 
assured me that our request for these men being 
confined to their proper sphere of labour will be 
adhered to, and whilst I was present the manager 
was instructed on the lines he was to work.” 

All employers of labour in the Manchester dis- 
trict were not so complaisant as Mr. Greenwood, 
and the importance of the district delegate is 
sometimes cruelly upset by masters who kick 
against the process of being brought into line. 
There are the Messrs. Snowden, of Shipley, for 
instance, who persist in continuing a ‘ battle” 
without ‘‘any apparent wavering,” and, moreover, 
actually ‘‘rebuffed” the delegate. Worse even 
than this, “‘ the firm have given evidence of their 
vindictiveness towards us by instigating one of 
the knobsticks to issue mine summonses against 
a non-sogiety man and his wife for watching, be- 
setting, and intimidating him and his wife.” The 
whole affair, we are told, was nothing more or less 
than a common street brawl, which the firm was 
so mean as to use as a method of retaliating ‘‘ on 
our effective picketing,” and was so far successful 
that penalties were inflicted to the amount of 
8l. 4s. Gd. Thus dces virtue sometimes suffer and 
villainy triumph in spite of the activities of a model 
district delegate. 

Other delegates, too, have their crosses. Messrs. 
Clench and Co., at Chesterfield, in the Birming- 
ham district, apparently area little difficult to bring 
into line, so ‘‘ propaganda work ” had to be under- 
taken, and it took the form of a public meeting. 
Virtue here had to largely to be its own reward, for 
‘the gathering was not large,” yet there was 
some balm for the wounded spirit of the delegate 
in the shape of ‘‘ greatest satisfaction derived 
from the fact that some of the poor low-paid crea- 
tures from Clench’s sat quietly listening to the 
eloquence of our Sheffield secretaries, who had 
generously given their time to help forward the 
good work.” At the Humber Cycle Works at 
Beeston a terrible outrage was perpetrated. A 
man ‘* possessing no technical knowledge, he having 
previously been a grocer,” presumed so far as to 
interfere with ‘‘our members.” The interference 
apparently took the form of the unfortunate ex- 
grocer exercising his functions as booking clerk to 
the foreman, but on this the report is—no doubt 
judiciously—silent. The incident, however, brought 
the district Committee down on the unhappy 
heads of the firm, and the district sub-committee 
was duly summoned, and the following resolution 
was passed: ‘* That in future any encroachments 
and interference be at once reported.” The worst 
case of all employers’ presumption we reserve 








for our last instance. Messrs. Daniel Smith and 
Co. put ‘‘ labourers ” on to mechanics’ work, and a 
driller to a boring machine. Instead of receiving 
remonstrance from ‘‘our men” with becoming 
humility and repentence for his enormity, the prin- 
cipal posted the following notice which we quote 
in full as an example : 
‘NOTICE TO THE EMPLOYES OF THESE WORKS. 

‘Tn consequence of the inconsiderate, selfish, uncharit- 
able, and uncalled-for interference of a small section of 
our employés endeavouring to enforce us to inflict an in- 
justice and deprive other men of their liberty or right to 
progress in a higher branch of our trade, we consider it 
necessary to make the following announcement : 

‘*Tt is our firm intention from this date to have whom- 
soever we choose, put them to whatever kind of work we 
think fit, and pay such wages as are mutually agreed, 
without any dictation or interference on the part of our 
workmen. 

‘* No discussion or interview relating to Society’s rules 
will be allowed during working hours. 

** DANIEL SMITH.” 

These are bold words ; they must have appeared 
little less than blasphemous to the flouted district 
delegate, and the only satisfaction he had was to 
refer to the writer as ‘‘he, Smith,” and compare 
him to Sir Andrew Aguecheek. 

We have culled the above instances from but one 
number, the first, of the monthly journal. We 
have nine others before us, and, doubtless, if reaped, 
they would yield as rich a harvest. We have, how- 
ever, far exceeded our wonted limits; but, we 
think, our readers will agree that the space is not 
ill-bestowed, as it tends to shadow forth the aims 
and aspirations of the Amalgamated Society of 
Engineers by means of instances culled from a 
source the Society will not be likely to question. 
We say ‘‘ tends,” because the journal does not tell 
the whole tale. Those who know the inner work- 
ing of ‘‘ Cnion shops ” are aware that the strongest 
pressure is brought to bear, in bringing masters and 
non-union workman into line, by means which it is 
not judicious to put before the world or give the 
imprimatur of public official sanction. The work of 
shop stewards and their bulldogs finds no chronicle, 
even a verbal one, for obvious reasons; but if 
written it would form a black record that would 
surprise many soft-hearted sympathisers with those 
who are supposed to be struggling for a living 
wage, but who are really destroying the prospect 
of earning any wages at all. 








AMERICAN NAVAL ENGINEERS. 

As our readers are aware, the engineers of the 
United States Navy have not been altogether satis- 
fied with their position, and the recognition they 
receive for their certainly arduous services. As 
there is no other Navy so nearly akin to our own 
in regard to its personnel as that of the United 
States, an examination of certain proposals recently 
put forward will be of more than vicarious interest 
tous. The American naval engineers have found 
an able spokesman in the person of Professor Ira 
N. Hollis, who was formerly an officer in the corps 
of United States Naval Engineers. This gentleman 
has set forth his ideas in an article which appears 
in a recent (September) number of The Atlantic 
Monthly, a magazine published in Boston, U.S. 
It is safe to say that the views expressed by Pro- 
fessor Hollis have the support of, at any rate, a 
large section of the corps to which he formerly 
belonged. It is said that the propositions set 
forth were submitted to the Navy Department 
at Washington before the article appeared, and 
that the secretary (Mr. Long) and _assistant- 
secretary (Mr. Roosevelt) to the United States 
Navy are both very much interested in the 
matter. This naturally does not mean that the 
scheme has official sanction, and it is, of course, 
impossible to say what view the United States Con- 
gress may take of the matter. The position of the 
line officers—who correspond to our executive 
officers—is not altogether cordial towards Mr. 
Hollis’s proposals, a fact which might be anticipated 
from the nature both of the proposals and the 
line officers. A number of the latter holding 
high rank have written to the department protest- 
ing against the adoption of the suggested plan. 
Nevertheless, we are informed, some of the 
younger and more thoughtful of the executive 
branch think well of the scheme, or at any rate 
think reforms on the lines indicated might be ad- 
vantageous to the efficiency of the United States 
Navy. : 

So much, by way of preface, but before proceed- 
ing to examine Mr. Hollis’s scheme it may be re- 





marked how strange it is to find the professor, in 
dealing with the Navy of so modern and ‘‘ go-ahead” 
a people as the Americans, opening his article with 
the statement that the last few years ‘‘has marked 
the complete break, perhaps for ever, with the old 
line-of-battle ship, dependent for its motion upon 
an unreliable element, and the adoption of the 
powerful hull driven by a machine whose reliability 
depends only upon the care and foresight of 
men ;” in other words, the United States has 
now steamers in place of sailing ships for the 
line of battle. Now, it would hardly more enter 
our heads in this country to emphasise this fact 
than it would to state that the Household Troops 
are no longer armed with bows and arrows, yet 
we organise the personnel of the Navy very much 
as if James Watt had never lived and we were still 
in the glorious old days of ‘‘ Nelson, Hood, and 
Collingwood,”” when ponderous three - deckers 
sailed leisurely into action, and then lay, yard-arm 
to yard-arm, blazing away for hours until one or 
other had had enough of it, or there was a chance 
to board and settle the matter out of hand. In 
frigate actions it was somewhat different ; but, 
heroic as these generally were, they constituted 
only the skirmishes of the seas, and had but small 
influence on the fate of nations. But even if the 
‘*motive power” had played ever so important 
a part in the decision of sea fights, the difference 
between then and now is that formerly the execu- 
tive officers were thoroughly masters of the whole 
‘‘mystery” of the propelling agency, whereas 
nowadays a captain in the engine-room is about 
as useful as a marine at the weather earing. So 
far as we can judge, our emancipated and non- 
aristocratic cousins in America are little if any- 
thing ahead of us in this matter, and perhaps 
Mr. Hollis does well to remind Americans that 
they too have a steam-driven Navy. 

Mr. Hollis is commendably plain spoken in deal- 
ing with his subject. ‘‘For 30 years,” he says, 
‘*there has been a struggle between the line and 
the staff of the Navy; or between those ofticers 
who may succeed to the command of ships and those 
who jay not. This struggle has developed the 
greatest bitterness between the line and the engi- 
neer corps.” He goes on to point out that ‘‘ the 
men in the compartments containing guns and 
ammunition, and the men in the engine and boiler- 
rooms must stay.” They are both essential. ‘‘ They 
belong to the fighting machine.” It is further of 
paramount importance that ‘‘they must work in 
entire harmony towards the same ends,” not only 
that they may live in peace amongst themselves, 
which is most desirable, but also ‘‘te attain 
the highest qualities of the ship.” It is 44 
parently in the American Navy, as in the English, 
service, that ‘questions between the line and 
the engineers are carefully avoided at well- 
regulated mess tables ;” but it will be seen that 
such questions exist, and are of a very burning 
nature. Mr. Hollis compares the situation to being 
‘penned up in the crater of a volcano,” and attri- 
butes to this cause the reason of many graduates of 
the Naval Academy having left the service. 

The situation is not so acute as this in the British 
Navy, but the conditions are somewhat different in 
regard to the national character and aspirations. In 
the United States the line and staff are brought up 
together until they enter the service, being graduates 
of the same school. There is no quarrel so bitter 
as the quarrel between brothers, and so it is that a 
sentiment of equality having been planted during 
the period of pupilage, it is very difficult for one 
branch to give way to the other in regard to accept- 
ing a position in which it must always receive and 
not give orders. This is the chief circumstance 
in which the training of the personnel in the Navies 
of the two nations differs. With us the executive 
and engine branches are educated apart ; Keyham 
never thinks it has the same function to perform as 
Dartmouth, and both branches enter the Navy with 
a well-defined status, which, in itself, is a great pro- 
tector of harmony. Under existing conditions of 
service we prefer the English plan. 

Mr. Hollis would put an end to the undesirable 
state of affairs in the United States Navy by the 
often-suggested plan of fusion. ‘‘The only solu- 
tion of the matter lies in fusing together the line 
and the engineers, and in making them all the line, 
except a small number, selected for technical attain- 
ment in engineering, to do the duties of chief en- 
gineers on board and on shore. All officers except 
the chief engineer, surgeon, and paymaster would 
then be available for deck or machinery duties. . , 
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The Navy could not fail to gain enormously by the 
greater engineering knowledge of the commanding 
ofticer and the increased interest of the chief engi- 
neer, in whose hands must be placed everything 
connected with machinery, whatever its nature, on 
board a ship.” In regard to the last sentence, it 
will be gathered that the functions of the American 
line officer are already more of an engineering 
nature than is the case with the executive officer 
of the British Navy. In our service the engineer- 
ing branch is responsible (it is true, to the execu- 
tive) for all the mechanical and constructional parts 
of the vessel, including water-tight doors and 
double bottoms. Later on Mr. Hollis says: ‘‘ Let 
the commanding officers become engineers, and let 
engineers rule our ships, then all fears will be dis- 
pelled, and the Navy will quickly become a unit ;” 
the fears referred to being those attributed to the 
line officers ‘‘ that the engineers wish to command 
the ships.” 

It would savour of impertinence on our part 
were we to attempt to decide what is and what is 
not desirable for the United States Navy, but 
we think that the most ardent advocate of ‘‘ fusion” 
will agree with us when we say that the author 
of the article has proposed a very difficult 
and thorny programme. He has, however, the 
courage of his opinions, for at the end of the article 
he gives 13 suggestions for carrying out the scheme 
he advocates. It will be fairer, perhaps, if we give 
these in full. 

1. To make the course at the Naval Academy the same 
for all cadets, with a strong emphasis on engineering. 

2. To give all graduates, except those entering the 
marine and construction corps, commissions as ensigns of 
the line. 

3. To require all line officers to spend their first six 
years at sea, equally divided between responsible duties 
on deck and in the machinery department. 

4, To permit any line officer to specialise in engineer- 
ing during his second six years as a commissioned ofticer, 
and at the end of that time to transfer him to the engi- 
neer corps through examination in engineering. 

5. To require at least one officer of the engineer corps 
on every ship, and to place under his charge all that 
pertains to machinery on board, including the men re- 
quired for engineering matters. 

6. To give all watch duties connected with repairing 
and driving machinery to line officers under the direction 
of the chief engineers. 

7. To promote all officers of the line and engineer corps 
at the same rate and to the same ranks. 

8. To make the total number of line officers and engi- 
neers together what it is now by law, with a minimum of 
about 100 officers in the engineer corps. 

9. To regulate the flow of promotion by permitting a 
limited number of officers to retire after 30 years’ service. 

10. To provide a ‘‘reserve list” for officers who do not 
reach command rank young enough to be effective. 

11. To promote all ensigns after three years’ service in 
the grade. 

12. To transfer to the line all officers of the present 
engineer corps who have held their commissions less than 
12 years. 

13. To establish a general statf in whose hands shall 
be placed all matters connected with the preparations 
of war. 

It will be seen that Professor Hollis’s proposals 
take a wide range, and it is questionable whether 
he has been wise in this respect, for he has given 
many opportunities for those opposed to him to 
attack on side issues. The main proposition, how- 
ever, is clear enough ; it may be summarised in the 
word ‘‘fusion.” ‘‘Let the commanding officers 
become engineers, and let engineers rule our ships,” 
he says elsewhere. Now, we have had proposals 
something on these lines in regard to our own Navy, 
but they were not nearly so comprehensive as the 
scheme of Mr. Hollis, and they have borne no 
fruit; fortunately so, for it was suggested to give 
executive oflicers a superficial knowledge of engi- 
neering subjects, in order that they might have a 
greater semblance of authority in the engine-room. 
Thus it will be seen that even the executive 
branch could not altogether blind itself to the ab- 
surdity of existing conditions ; and no doubt execu- 
tive ofticers felt that power and dignity would some 
day pass out of their hands into the hands of those 
having knowledge. The scheme they proposed 
was, however, so absurd and untenable that there 
never was a prospect of it being put into force. 
Mr. Hollis, it will be seen, would proceed on very 
different: lines. 

No reasonable person will deny that the officer in 
supreme command of a modern warship would be 
better equipped for his duties had he a knowledge 
of all parts of the vessel—including the propelling 
machinery —such as the captains of past eras 
had. The sole question that remains is, there- 


fore, whether it is within the bounds of reason- 





able anticipation that such knowledge can be 
acquired without detriment to other qualities 
absolutely essential to taking a ship into action. 
Mr. Hollis appeals to ‘‘ the teachings of history ” 
in support of his contentions. He draws a most 
interesting parallel based upon what occurred in 
the English service 400 years ago. Before the 
sixteenth century the sailor occupied a somewhat 
similar place to that of our engineer, and the 
soldier took the place of our sailor. That was 
when seamanship, as we understand it, did not 
exist, and ships were little more than hulls, which 
were useful only for bringing soldiers to a hand- 
to-hand fight. The discovery of the art of sailing 
on a bowline, or beating to windward—which took 
place about the era of Sir Walter Raleigh—and 
the use of guns afloat altered all this, for seaman- 
ship thus became an art, by the exercise of which a 
military advantage could be gained. The man who 
could manceuvre a ship thus held the key of the 


situation, and gradually, but not without a 
struggle, the sailor asserted his superiority 


afloat, for his knowledge of seamanship by no 
means detracted from his fighting qualities. 
The contest for supremacy was long and _ bitter, 
lasting, Mr. Hollis says, for over two centuries, 
but it gradually died away, being obliterated by a 
process of ‘‘ fusion,” such as is now recommended. 
** Some of the soldiers learnt seamanship, some of 
the sailors learned the handling of guns, so that it 
was seamanship rather than the sailor that captured 
the command.” 

It was in virtue of this ‘‘fusion” that England 
gained the mastery of the sea, and to it Mr. Hollis 
very rightly attributes our victories in the Eliza- 
bethan era. Our Fleet was entrusted to sailors 
— Drake, Hawkins, and Frobisher—-whilst the 
Spaniards clung to the ancient system of soldiers 
in command. ‘* The poor equipment of the 
Spanish ships (of the Armada), and the ease with 
which they were rounded up, like a herd of cattle, 
forms one of the most melancholy pages of history,” 
says Mr. Hollis. Englishmen naturally take rather 
a more cheerful view of the matter, but that does 
not affect the argument. Nothing, however, is easier 
than to misapply the teachings of history, and it by 
no means follows that because the navigating sailor 
and the fighting man of 300 years ago could be 
‘*fused,” that the captain and chief engineer of 
the present day can be welded together with equal 
success. The whole tendency of modern advance- 
ments ashore and afloat, is towards specialisation 
and division of labour. The problem of civilised 
existence is so complex—there are such vast stores 
of accumulated knowledge to be acquired, that 
life is not long enough to enable a man to become 
efticient in more thanone branch. In the yard-arm 
days there was one sort of gun, one sort of gun- 
powder, and but few sorts of shot. Small arms— 
smooth-bore, pike, and cutlass—were equallysimple. 
Navigation was not more difficult to master—it 
was more uncertain in practice—than it is in the 
present day ; but now we specialise into gunnery 
lieutenants, torpedo lieutenants, and navigating 
lieutenants, with whole systems of sciences to 
learn, and, furthermore, a science of naval strategy 
and tactics such as the mast-and-sails commander 
never dreamt of. Even in the sailing days the 
manceuvring of the ships was left to the master, 
who remained as a relic of the old struggle be- 
tween sailor and soldier, to which reference has 
been made. 

So much may be said against the ‘‘ fusion ” scheme 
Mr. Hollis proposes, but the objections are by no 
means final. In support of his suggestions it may 
be said that, with the exception, perhaps, of strategy 
and tactics, the whole duties of the executive 
ofticers—gunnery or torpedo—are based on en- 
gineering science, all branches of which have a 
common foundation of elemental principles ; and 
even strategy and tactics depend on the machinery 
department. Whether, therefore, the complete 
naval ofticer—at once steam engineer, gunnery ex- 
pert, torpedoist, and navigator—be possible is the 
question that has to be solved. It is no good for 
him to get a smattering of steam, just enough—as 
some now have—to make himself ridiculous. He 
must go honestly through the mill, and know his 
engines and boilers as he knows his guns and tor- 
pedoes, and that is a question of time. We cannot 
afford to have naval officers growing into old men 
before they have learnt their business. 

Whatever training the commander of a ship may 
go through, there is one thing certain: his place in 
time of battle cannot be in the engine-room. There- 








fore the captain of the ship can never be, at the same 
time, the chief engineer, whatever his previous 
training and his engineering accomplishments may 
be. If, however, the captain cannot be the engineer, 
the engineer can become a captain ; and, indeed, the 
present regulations which puts an engineer officer 
under the orders of a gunner ora boatswain, in 
absence of a commissioned executive officer, is an 
anomaly which should speedily disappear. 

There is one other point to which we would make 
reference, although it is not dealt with in Professor 
Hollis’ contribution, before concluding this article. 
We refer to the question of titles as apart from rank. 
In our own Navy all engineers, from the engineer- 
in-chief downwards, have no title or designation in 
virtue of their office, standing on the same platform 
as ordinary civilians in this respect. In the United 
States it is somewhat different, as there naval engi- 
neers holding high office are allowed combatant titles ; 
for instance, the chief engineer of the United States 
Navy is known as Commodore Melville. At first 
sight this seemsa small matter, and for our own part 
we have always considered the profession of the engi- 
neer so honourable that it carried distinction sutti- 
cient in itself. In the Navy, however, there is 
doubtless more to be said, especially in regard 
to vessels serving abroad. In foreign countries it 
is customary for naval and military officers to be 
addressed by the name of their rank ; that is the 
distinguishing mark of ‘‘ an officer and a gentle- 
man.” If, therefore, a naval lieutenant anda naval 
engineer are in foreign society, and the engineer is 
simply Mister Jones, whilst his brother ofticer is 
Lieutenant Smith, the former gets very small con- 
sideration, and nodoubt people often wonder whether 
he has any right in the drawing-room at all. This is 
annoying even to the most philosophically inclined 
engineer, and though those not subject to the same 
disadvantage affect to make light of these matters, 
we have noticed that captains, and even admirals, 
are not over-pleased if their rank is forgetten. The 
fact is, the great inducement to the majority who 
join the combatant services is not the prospect of 
high pay and material advantages, but the honour- 
able distinction and social prestige attached to the 
holding of a commission, and of this the military 
prefix is the outward and visible sign. As there 
are gunnery lieutenants, torpedo lieutenants, and 
navigating lieutenants, why not engineer lieutenants? 
It is said the engineer is not a combatant ; that is a 
fiction. The whole war-ship is a weapon of offence, 
and in handling the engines the engineer performs 
an act of fighting below as much as the captain does 
when he works the telegraphs in his armoured 
conning tower on deck—especially if ramming opera- 
tions are in contemplation—or as the torpedo lieu- 
tenant does when he directs the operating of a 
submarine torpedo discharge, also below the water 
line. The engineer officer wears a sword, and we 
should like to ask whether, in the case of his ship 
being boarded, he would be expected to tamely 
submit to his engines being interfered with by the 
enemy so long as the colours were at the mast. 





INDUSTRY IN JAPAN. 

ONE of the Japanese journals which pays special 
attention to industrial and economic subjects points 
out that it has been the custom to call Japan an 
agricultural country, but that if we look at her pro- 
ducts in the year 1895 it will be apparent that the 
appellation threatens to become inappropriate. 
Here are the figures : 





Yen. 
Agricultural products 499,370,000 
Industrial & 321,270,000 
Marine = 48,040,000 
Mineral im 18,880,000 
Total 887,560,000 


It thus appears that agricultural products constitute 
56 per cent. of the whole ; industrial products, 36 
per cent. ; marine products, 2 per cent. On the 
other hand, the country’s foreign commerce 1s 
rapidly developing. Until 1887 its total value re- 
mained below 100 million yen. In 1888, it rose for 
the first time to 130 millions ; in 1893 it was 230 
millions ; in 1896, it amounted to 289 millions ; 
and during the first half of the present year it 
totalled 170 millions—an increase of 39 millions as 
compared with the corresponding period of last year 
—so that there is every reason to expect an 
aggregate of over 300 millions for the whole year. 
The writer continues, ‘‘ Nor will the growth 
stop there. The development of manufacturing 
industry means a corresponding development of 
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foreign commerce, and exports will be further en- 
couraged next year by the abolition of export 
duties. Thus, while industry presses on agricul- 
ture, commerce in turn presses on industry, so 
that before many years have passed Japan will 
have to be called an industrial-commercial, not an 
agricultural country. In other words, she will 
become the England of the East. The Govern- 
ment should spare no effort to promote that result 
by removing every obstacle from the path of in- 
dustry and commerce.” If we are to judge from 
statistics the development is going on just as rapidly 
as is good for the country, in fact, some people think 
too rapidly. Between January 1, 1895, and May 31, 
1897, there were started in Japan joint-stock com- 
panies, exclusive of banking and railway companies, 
the aggregate capital of which was 348,594,500 yen ; 
but a great many of them are of a speculative 
nature, and the public regard them in the same 
way as they do the dealings in rice. The total pro- 
duction of rice in Japan is only some 40 million 
kokw yearly, but the quantity dealt in the various 
exchanges amounts to several hundred millions of 
koku, whereas not more than a small fraction of 
that actually changes hands. The public looks 
upon the joint-stock performance pretty much in 
the same light, but the two cases are not quite 
similar, as at least one-fourth of the capital 
of a company must be paid before it can sell 
its shares in the open market. Hence the 
sum actually subscribed during the past 24 
years "has been 87,148,625 yen, and if we assume 
that the remainder has to be paid in instalments 
spread over ten years, it results that 26,144,587 
has to be put up annually. The question is, Does 
the people’s financial strength suffice for such an 
effort? Some of the best-informed journals in 
Japan doubt this, and think that too much latitude 
is allowed to projectors of companies, and urge 
that a stricter programme of investigation should 
be prescribed for the officials charged with the 
responsibility of granting charters. In discussing 
the present economic conditions, they generally 
arrive at the conclusion that currency is too plen- 
tiful and too easily procurable. To that cause they 
assign the rapid rise in prices that has taken place 
during the past two years, the disturbance of the 
balance of trade, and the other disquieting indica- 
tions presented by the money market. It was 
natural that prices should rise after the war, and 
that a spirit of enterprise should impel the people 
to engage in various undertakings ; but it is dan- 
gerous that two great facilities should be furnished 
by the banks, on the one hand, while on the other, 
the Government is drawing large sums from abroad 
and spending them for unproductive purposes. 
They prophecy that if great care be not taken, 
there is certain to be a reaction, which will bring: 
about a panic, and to avoid this they recommend 
that the Bank of Japan should raise its rate of 
interest so as to place an obstacle in the path of 
speculators who busy themselves starting new com- 
panies. A report published by the Finance De- 
partment shows that the number of companies and 
banks in Japan at the end of June, as well as their 
capitals was as follows: 





Companies. Numbers. Ca, _ 
Commercial 939 130,351,815 
Industrial 932 159,102,268 
Agricultural 88 2.176,815 

Total... 1959 291,630,917 
Banks total 1457 285,774,514 


These latter figures must evidently refer to the 
paid up capitals. 








NOTES. 
SCHOOL versus SHOP FOR THE YOUNG ENGINEER. 
_Ar no time has the budding engineer run such a 
risk of having his head turned with advice as to 
what to learn and what to forget, when to learn 
and when to work, as at the present. The latest 
person to counsel him is Mr. J. A. F. Aspinall, 
locomotive superintendent of the Lancashire and 
Yorkshire Railway, and what he says is always 
worth careful study. In his presidential address 
at the Institution of Junior Engineers, he stated 
that the young men who passed through a tech- 
nical college before entering the works generally 
began at the wrong end. His experience seems 
to have been that the young college-bred engineer 
assumes that he knows a great deal more than he 
actually does, and gives considerable offence to 


getting that such workmen have spent their life in 
acquiring a knowledge of the trade, and are will- 
ing to impart it to the young man anxious to 
learn. It would certainly be desirable to know how 
far Mr. Aspinall’s experience agrees with that of 
others in similar positions; and if they have arrived 
at the same conclusion—that the young engineer 
should enter the workshops for one or two years, 
and after that go to one of the engineering schools, 
returning again to finish his time. We quite admit 
that under these conditions the young man, as Mr. 
Aspinall puts it, enters the engineering college 
with some appreciation of why he is learning the 
things which are put to him, and a great deal more 
knowledge of human nature. But he will suffer 
from his workshop course being broken in two, and 
the double removal will probably prove incon- 
venient to his parents. The subject is full of diffi- 
culty in any case, whether workshop or college comes 
first. The best compromise is for the young man to 
attend evening classes, while serving his appren- 
ticeship—that is an easy matter if he is not lazy ; 
and ultimately if his attainments merit further de- 
velopment he may then be sent to college. Only 
a proportion of workers in the world need the 
higher training ; and those put to it should be of 
the fullest promise. It is quitea mistake to assume 
that every engineer should be taught high mathe- 
matics and advanced physics. It is only a few that 
can assimilate such knowledge. 


A ComBinepD Borer INSTALLATION. 

Our readers will remember that in our issue of 
February 21 of last year we illustrated and described 
a water-tube boiler, which was one of a number 
constructed by Messrs. Yarrow and Co., of Poplar, 
for the Dutch Navy. These were intended to be 
worked in conjunction with ordinary return-tube 
boilers in the three cruisers Zeeland, Holland, and 
Friesland, which were to be built in Holland, 
by the Figenoord Shipbuilding and Engineering 
Company, of Rotterdam, under the superintend- 
ence of Mr. Beucker Andrae, of the Royal Dutch 
Navy. We now hear that the Friesland, which has 
been constructed in a private yard at Rotterdam, 
has just completed a most successful four hours’ 
full-power trial, upon which 10,416 indicated horse- 
power was developed with 147.2 revolutions. 
In each ship there are eight straight-tube Yarrow 
boilers and two return-tube boilers. The former 
have tubes 5 ft. long between drums and 1) in. 
diameter, arranged in 10 rows on each side of the 
furnace. The total grate area of each boiler was 
designed to be 40} square feet, and the total 
heating surface 2017 square feet. It was 
intended that the total horse - power should 
be 9250 indicated, of which steam for 2000 
horse - power was to be supplied by the shell 
boilers and 7000 from the water-tube boilers. 
It is seen, as a result of the trial, that this 
estimate has been exceeded, and it may now 
be of interest to state the respective weights of 
the boilers, although they have been already given 
in our columns. The two cylindrical boilers in 
each ship are estimated to weigh 120 tons, whilst 
the eight Yarrow boilers with water weighed 88 
tons. In both cases firebars and fittings are in- 
cluded, but not chimneys. The return-tube boilers, 
in terms of the power to be developed, were, there- 
fore, four times as heavy as the water-tube boilers. 
In regard to space occupied, it was found that three 
of the Yarrow boilers occupied about the same 
floor space as the two return-tube boilers. The 
fact that 1000 horse-power above that originally 
estimated was obtained on trial may upset the 
above calculations as to ratios, and would do so 
unless both types of boiler supplied steam addi- 
tional to that estimated in equal ratios. It 
is extremely probable, however, that the extra 
steam came chiefly from the water-tube boilers. 
In the meantime we congratulate Mr. Andrae and 
Messrs. Yarrow on the success of the experiment. 


THE ZEROGRAPH PRINTING TELEGRAPH. 
The type-printing telegraph has long had a strong 
fascination for mechanics, and a new arrangement 
devised by a Mr. Kamm was, on Wednesday last, 
exhibited at the show-rooms of Messrs. Ibach, 54, 
Wigmore-street, Cavendish-square, London. The 
great difficulty to be surmounted in all such ma- 
chines is that of securing synchronism between 
the transmitter and the receiver. This Mr. Kamm 
accomplishes in what is, we believe, a novel 
manner. The receiving and transmitting instru- 
ments are identical in construction, and can be 


set of spring-mounted type arranged in an arc of 
a circle, and mounted on a vertical spindle. A 
weight, which isthe same in the two instruments, 
tends to rotate this spindle, and with it the type 
carrier in a definite direction and at a definite speed, 
which, as the moving parts of both transmitter and 
receiver are identical, is the same in both instru- 
ments. Normally, a finger fixed to the above- 
mentioned spindle, below the type carrier, is held 
back by a catch. Depressing a key, of the pattern 
usual in type-writers, releases this catch at the trans- 
mitting end, and simultaneously, by means of an 
electric current, the corresponding catch at the re- 
ceiver. Both fingers and type-carriersat the two ends 
of the line thus begin to move simultaneously. The 
motion at the transmitter is arrested at the proper 
point by the finger afore-mentioned coming into con- 
tact with a pin raised in its path by the depression of 
the type key. The contact of this finger with the 
raised pin sends a second current through the line, 
which, acting on a local circuit at the distant end, 
causes, in the first place, a small hook to project 
from the moving finger there, which catches against 
the proper pin ; secondly, a hammer is moved for- 
ward against the type, and does the actual print- 
ing ; whilst, finally, the circuit being then com- 
pleted through another electro-magnet, the arm is 
restored to its original position, ready for a second 
letter to be telegraphed. ach character, it will be 
seen, requires the sending of two impulses into 
the line. The first of these releases the type 
carrier and rearranges the contacts for the local 
circuit ready for the receipt of the second current, 
which does the printing and restores matters to 
their original position. The machine is fitted for 
sending the complete alphabet and the 10 cardinal 
numbers. The time required for sending any 
particular letter is, as will be readily understood, 
variable, depending on the distance through which 
the type carrier must be moved ; but the characters 
most frequently required are grouped near the 
zero position of the arm, so that, on the average, 
the latter moves as far as the eighth pin only. 








THE MANCHESTER SHIP CANAL. 


Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 9, Sir John 
Wolfe Barry, K.C.B., F.R.S., the President, in the 
chair, four papers, by Sir EK. Leader Williams, M. Inst. 
C.E., Mr. Whately Eliot, M. Inst. C.E., and Mr. 
W. O. E. Meade-King, M. Inst. C.E., dealing with the 
construction and working of the Manchester Ship Canal, 
were read. 
The first ged gave an historical account of the under- 
taking, with a general description of its construction and 
equipment. As early as 1721 the necessity for provid- 
ing efficient water communication between Man- 
chester and Liverpool had been recognised, and many 
schemes had since that time been propounded. The 
first company we posing to construct a ship canal 
to Manchester had been formed in 1825, with Mr. 
Telford, Past - President Inst. C.K., and Sir John 
Rennie, Past-President Inst. C.E., as consulting engi- 
neers. Docks were to be constructed at Dawpool, on the 
River Dee, for large vessels, the cargoes being lightered 
to Manchester, smaller vessels passing to Manchester, a 
distance of 51 miles. The depth of the canal was to be 
15 ft., and the locks 110 ft. by 28 ft. In 1838, Sir John 
Rennie reported in favour of a ship canal from Warring- 
ton to Runcorn; and in 1840, Mr. Henry R. Palmer, 
Vice-President Inst. C.E., made a report to the Mersey 
and Irwell Navigation Company on the improvement of 
their navigation, so as to adapt it for sea-going vessels. 
No action had, however, been taken on these reports, and 
it was not until 1882 that the question was revived. On 
June 27 of that year, a meeting of 70 leading merchants 
and manufacturers was held at the house of Mr. Daniel 
Adamson, when a provisional committee was formed, and 
the author and the late Mr. H. H. Fulton were in- 
structed to make surveys and report on the ‘‘ feasibility 
of constructing a navigation to Manchester available for 
ocean-going vessels.” The late Mr. James Abernethy, 
Past-President Inst. C.E., was retained as consultin 
er. ager The author reported in favour of a canal wit 
locks above Warrington, utilising the waters of the 
Mersey and Irwell, with large sluices to pass off floods. 
The bottom width of the canal was to be 100 ft., to allow 
of vessels passing at any point, but this width was after- 
wards increased to 120 ft. The depth was to be 26 ft. 
The Provisional Committee resolved to take action upon 
this report, and to make application to Parliament for 
wers to carry out the work. In 1885 the Ship Canal 
ill was obtained, the plan being modified to meet the 
strong opposition to training walls in the Mersey, by sub- 
stituting a semi-tidal canal along the Cheshire side of the 
estuary, commencing at Eastham, about 6 miles above 
Liverpool. 

The canal commenced at Eastham locks, which main- 

tained the level at a depth of 26 ft., subject to increase 

on all tides which rise above 14 ft. 2 in. on the old dock- 

sill datum at ee The lower sill of the largest lock 
dock 








the workmen amongst whom he is placed; for- 





used at will for either operation. Each carries a 





was 23 ft. below ol sill, Liverpool, or 42 ft. below 
high-water ordinary spring tides; the upper sill was 
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28 ft. below the ordinary water-level of the canal. A 
channel had been dredged below the locks to deep water. 
giving 6 ft. at low-water spring tides, and 33 ft. at high 
water. At neap tides there was 13 ft. at low water, and 
26 ft. at high water. Between this point and Runcorn 
the canal followed the south bank of the estuary, being 
carried by embankments across the bays. It then passed 
inland to Latchford Locks, in an almost straight course, 
where the tidal action ended. Thence a straight cutting 
3 miles long, connected the tidal portion of the canal 


with the River Mersey, which, from this point to 
its confluence with the River Irwell, was absorbed 
in the more direct course of the canal. The water- 


level was here nearly on a level with the adjoining 
land, which had been embanked with the spoil from 
the cutting; the drainage on the north side of the 
canal passing into the Mersey as heretofore, a 5-ft. 
siphon under the canal providing for land drainage on 
the other side. The upper portion of the canal passed, 
in cutting 30 ft. or 40 ft. deep, through the valleys of the 
Mersey and Irwell, which, with their tributary streams, 
supplied it with water between Manchester and Latch- 
ford Locks ; even in the long drought of 1896 there was 
ample supply of water for lockage purposes. Floods in 
the canal were dealt with by Stoney sluices constructed 
yarallel to the locks; they were each 30 ft. wide. At 
Mode Wheel] and Barton there are four sluices each, at 
Irlam five, and at Latchford three. The minimum width 
at the bottom of the canal was 120 ft., which enabled 
large vessels to pass each other at any point. The rail- 
way viaducts and the bridges afforded the same width of 
water-way, except Runcorn Viaduct, which was 92 ft., and 
Barton Aqueduct 90 ft. The swing bridge at Salford, which 
was above the largest docks, gave 75 ft. width of water- 
way. There were locks at Irlam, 74 miles from Latchford, 
at Barton, two miles higher, and at Mode Wheel, 34 
miles above Barton. The Manchester Docks commenced 
at these locks, but the bottom width of the canal for 3 
miles below them had been increased from 120 ft. to 
170 ft., to enable vessels to lie and discharge cargoes with- 
out interfering with the passage of traffic on the canal. 
The total rise on the canal above the ordinary water-level 
below Latchford Locks was 60 ft. 6 in., giving an average 
of about 15 ft. for each set of locks. The length of the 
canal to its termination is 354 miles. The excavation had 
amounted to about 54 million cubic yards, including 12 
million cubic yards of sandstone rock. The expen- 
diture of the company to January 1, 1897, had been 
15,168,795/. 15s. 11d., and the traffic had increased from 
925,659 tons in 1894 to 1,826,237 tons in 1896, 

The construction of the Eastham and Runcorn divi- 
sions of the canal, where it was found necessary to take 
the line across the bays by embankments between the 
canal and the estuary, was described in succeeding 
papers. Exceptional difficulties had been encoun- 
tered with portions of the Pool Hall Bay embank- 
ment. At one point the line crossed the bed of an 
old stream filled with mud, and when the rubble bank 
forming the toe of the outer slope had reached a height of 
20 ft., 1t slipped forward, carrying the clay hearting with 
it. Sheet piling at the back of the toe and between the 
rubble and the clay had therefore to be resorted to. At 
another point the work had to be stopped for some months 
at alevel which allowed the embankment to be completely 
submerged at every tide. When tipping recommenced 
the soft clay was forced out above the tops of the rubble 
banks on each side, and the clay had to be cut back on 
the slopes and replaced with rubble. An account was 
also given of the use of the high-pressure water-jet in 
pile-driving through the sand, which had been adopted 
with much success at Ellesmere Port Bay. The last paper 
presented a description of the Irlam Division, where the 
nature of the work was rendered difficult by the frequent 
crossings of the Rivers Mersey and Irwell. 

The papers were illustrated by cartoons and by lantern 
views of the leading features of the canal during and 
after construction. 


AMERICAN Patents.—The number of applications for 
patents filed in the United States Patent Office last year 
was larger than in any preceding 12 months. The increase 
is still continuing, the appiications filed in the first six 
months of this year exceeding the corresponding number 
tiled in the first half of 1896 by upwards of 7 per cent. 
The number of applications filed in the first half of this 
year was 25,559, and the patents granted were about 6 per 
cent. in excess of those granted in the first half of 1896. 
During the fiscal year ending June 30, 1897, the net re- 
venue of the United States Patent Office was 317,135 dols., 
increasing the surplus in hand at the close of June, 1897, 
to 5,093,614 dols. 

LOUISVILLE AND NASHVILLE RaiLRoAp.—The length of 
line worked upon this system in the year ending June 30, 
1897, was 2981 miles, as compared with 2965 miles in 
1895-6, 2956 miles in 1894-5, anc 2956 miles in 1893-4, 
The number of locomotives upon the system at the close 
of June, 1897, was 549, as compared with 544 at the close 
of June, 1896; 540 at the close of June, 1895; and 563 at 
the close of June, 1894. The number of passenger cars 
was 439, as compared with 438, 435, and 450 respectively ; 
and the number of freight cars was 19,126, as compared 
with 20,313, 19,699, and 20,133 respectively. The gross 
revenue acquired in 1896-7 was 20,372,307 dols., as com- 
pared with 20,390,711 dols. in 1895-6., 19,275,994 dols. in 
1894-5, and 18,974,337 dols. in 1893-4. The net revenue 
acquired in 1896-7 was 6,523,090 dols., as compared with 
6,885,505 dols. in 1895-6, 6,998,221 dols. in 1894-5, and 
7,110,552 dols. in 1893-4. It will be seen that the ratio 
of the working expenses to the traftic receipts advanced 


PROFIT SHARING AS A REMEDY. 
To THE Eprror oF ENGINEERING. 

Srr,—I have read with much interest your article of 
last week on the dispute in the engineering trade headed 
‘“‘ Profit Sharing as a Remedy,” and should like, with 
your permission, to state my present views on the subject. 
Let me first state the principle as I understand it. One 
point in its favour is that the rights of Capital are recog- 
nised, which is an important matter in these Socialist 
days. The receipts from any business—after allowing for 
ordinary outgoings—where profit-sharing is accepted, are 
apportioned thus. First, the salaries and wages of labour 
at the market rate. Next, the interest on, or wages of, 
capital also at the market rate—that is, the minimum 
rate obtainable in perfectly safe securities, plus a reason- 
able addition for the risk of the particular business ; the 
co-operative productive societies usually put it at 5 per 
cent., inclusive. Then, if there should be any surplus 
profit, it is divided in agreed proportions between Capital 
and Labour in the form of a percentage, preferably paid 
annually, on salaries and wages, and some additional 
interest on the capital. I say salaries and wages, because 
the staff, or salaried officers, or managers, are clearly 
entitled at least to as much consideration as the wage- 
earners ; in some cases of profit sharing the managers and 
foremen get a rather larger percentage than the wage- 
earners, but seeing that their higher pay gives them 
necessarily a larger bonus, J think in most cases that is 
sufficient. 

Now as to your difficulty about sharing losses. In the 
first place, as you suggest, a reserve fund should be formed 
out of surplus profits in all cases where the business is of 
a fluctuating nature, to be used in bad years to enable the 
market rate of wages and interest to be maintained. But 
supposing this fund to be absorbed and the losses continue, 
what then? If the business is to be continued, the only 
thing to be done is to reduce in fair proportions the salaries 
and wages of labour and the interest on the capital. Of 
course, the trade unions would object to this ; but if their 
influence is not brought to bear, I have very little doubt 
that the workmen, when the matter has been made clear 
to them, would agree ; in fact I have heard of some notable 
instances of this being done. The trade union officials 
are opposed to profit sharing, because they see that it cuts 
them out. It produces a union of the right sort—one of 
Capital and Labour, whereas trade unionism does exactly 
the contrary ; it promotes dis-union, and creates antago- 
nism between the parties. 

But leaving the question of sharing losses to settle itself, 
as it undoubtedly will do when the necessity arises, there is 
no reason why profit sharing should not be adopted in 
all businesses that make profits regularly or over an 
average of years—businesses that never make a profit 
cannot last. But mere profit-sharing, although good, so 
far as it goes, is only a step, though an important one, in 
the right direction, viz., of partnership, or, as the co- 
operative productive societies callit, the co-partnership of 
Capital and Labour; that isthe case when the employés 
are the owners or part-owners of the capital of the con- 
cern. Moreover, when this is the case they necessarily 
share losses as well as profits and responsibilities, which 
is my ideal. 

Profit sharing, which consists of an annual distribution 
in cash, creates an identity of interest and promotes good- 
will between employer and employed, but if it goes no 
farther it stops short of the great possibilities of the 
movement. The mere distribution of a cash bonus does 
practically no good to the majority of the workers, who 
spend it and remain in their old position of living from 
hand to mouth, and are just as likely to accept the 
fallacies of Socialism as the ordinary wage-earners. 
Profit-sharing, however, may be made the lever to lift 
the wage earners to a higher level, to raise them from the 
propertyless class to that of property holders, and thus in 
the most effective manner to make them the defenders of 
property and the enemies of Socialism. 

1e productive co-operation or co-partnership societies 
as a rule make it a condition that the annual profit- 
sharing bonus shall be paid not in cash but in shares in 
the undertaking, until the worker has thus invested a 
certain amount. Ordinary commercial undertakings, 
however, can hardly go so far as to require the invest- 
ment of the whole, but they will do well to make it a 
condition that half the annual bonus shall be invested in 
ordinary or preference shares. I should say in ordinary 
shares in the case of public companies, and in other cases 
where practicable ; but in many businesses it is better, 
—partly because it is necessary to give the best security to 
the workers—to make the investment in preference shares. 
Messrs. Richmond and Co., gas-stove makers of War- 
rington, have recently adopted the last-named plan with 
good results. 

My experience has shown that working men are, as a 
body, more thrifty than is generally supposed. What is 
wanted is opportunity and encouragement ; where these 
are given the results are very satisfactory. In our case 
nearly half the men, yearby year, have left the withdrawal 
half of their bonus in the company’s hands at interest, 
the other half being invested in ordinary stock. Nearly 
all the employés are now shareholders, and as a result of 
eight years’ working, the employés now hold stock worth 
over 70,000/., and with what they have deposited with 
the company at interest the total reaches 100,000/. 

Yours faithfully, 
GrorGE LIVESEY. 

South Metropolitan Gas Company, 7094, Old 

Kent-road, 8.E., November 9, 1897. 


P.S.—In our case acceptance of profit sharing is con- 
ditional on signing an agreement, of which I enclose a 
copy. This agreement gives the company security against 





from 62.53 per cent. in 1893-4 to 67.98 per cent. in 1896-7. 
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General Agreement. 
MEMORANDUM OF AN AGREEMENT made the 
day of 189 BETWEEN 
for and on behalf of the Sour Metrroprouitan Gas Com- 
PANY, of No. 7094, Old Kent-road, in the County of Surrey, 
of the one part, 
and 


of the other part. 


1. The said for 
South Metropolitan Gas Company agrees to employ the said 

{terms vary from three to twelve 
months] for a period of months from the day of the date 
hereof at one or other of the Stations of the said Company, if he 
shall remain sober, honest, industrous, and performs the work 
allotted to him. 


2. The said 
agrees to serve the said Company for the said period of 
months in whatever capacity he may from time to time be em- 
ployed by the said Company at the current rate of wages apply- 
ing to such capacity. [This is to meet the case of men who are 
stokers in winter and may prefer to be yard labourers in summer 
rather than leave.] 


3. The said 
agrees to obey the orders of the Foreman in charge. 


4. The Company undertakes that during the continuance of 
this Agreement the different rates of wages in force at the date 
hereof, and which, under Clause 2, may become payable to the 


said 
shall not be reduced. 


5. The said 
to be entitled to the benefit and be bound by the conditions of 
the Profit-Sharing Rules so long as he shall continue in the service 
of the Company under Agreement. 


As Witness the hands of the parties, 


No obstacle will be thrown in the way of any man engaged under 
the above Contract who may wish to leave the Company’s em- 
ployment before the expiration of the period of service therein 
agreed for, provided he shall notify such wish to the Engineer 
of the Station at which he may for the time being be employed, 
and on receipt of such notice the Engineer shall, in his discre- 
tion, consider whether the services of such man can be dispensed 
with without detriment to the Company, and, if so, permission 
will be given at the expiration of the usual week’s notice. 








THE ENGINEERING DISPUTE. 
To THE Epiror or ENGINEERING. 

Sir,—Mr. “Q.’s” letter of last week in answer to 
““F. B. W.” is so delightfully absurd that you will perhaps 
allow a word or two in reply. Allow me as a draughts- 
man to advise ‘‘Q.” to try and learn a little about 
the working of a drawing-office and the duties of a 
draughtsman before he again rushes into print. He has 
evidently never been inside a drawing-office, or he would 
scarcely treat your readers to the absurdity of a chief 
furnishing ‘‘detailed instructions, even to the size of 
cover bolts” to a large drawing-office. It would be in- 
teresting to know how he accomplished the task, and what 
the ‘‘ exalted tracers” were doing while he was busy at 
at it. The extent of ‘Q.’s” drawing experience, I am 
afraid, is summed up in a session or two at a machine- 
drawing class, where he has had the ecstatic pleasure of 
watching ‘‘a machine growing on paper under his or 
his teacher’s fingers ;’ probably it wonie's make most pro- 
gress under the latter. Let himget into a fair-sized draw- 
ing-office where the chief had something more important 
to do than make detailed instructions of the kind ‘‘(Q.” 
speaks about. 

Then, having no further instructions than those con- 
tained in the inquiry, let him set about designing and 
getting out an estimate for what may be an entirely new 
machine in what is usually very limited time ; or having 
secured the contract, get out a full set of working 
drawings, and so that it will pay, and I am afraid 
the worry and _ responsibility will so overbalance the 
gy es that in the hurry be may be pardoned if 

e forgets where the pleasure comes in. The pro- 
bability is he will find himself sighing for his dear 
old stool ‘‘ behind the screen and the large and heavy 
ledgers with their columns and columns of figures.” 
He would probably come across columns of figures de- 
manding more mee haste fo knowledge than simple addi- 
tion and multiplication. His conclusion that ‘‘ the rank- 
and-file of the average drawing-office are absolutely 
untrustworthy and incompetent” is worthy of such a 
keen observer, and may be taken as seriously as the chief 
doing the work of the large (?) drawing-office. 

Much is being said against trade unions and in favour 
of free labour, but if an object lesson is wanted on the 
result of relying on the honour of the employers, it will 
be hard to find a better than the draughtsmen. It is only 
too true as “‘ F. B. W.” puts it that a draughtsman may 
count himself lucky if he gets 30s. per week. One of your 
advertisers, more wildly extravagant than the average 
wants a “junior draughtsman ; wages lds. to 20s. pe 
week,” I only hope it is his own money he is squandering. 
If ever a union was required it is among draughtsmen, 
and I hope some effort may be made soon to set it agoing. 

Would “ Q.,” or any of your readers, say where honour 
comes in—in any employer such as the advertiser men- 
tioned above—and possibly where ‘‘Q.” learns something 
about drawing-offices, he may find out that the descrip- 
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tion of employers given by.“ F. B. W.” is not so very wide 

of the mark. ‘ 

Yours faithfully, 
W. 


November 3, 1897. 1 





To THE Epiror OF ENGINEERING. 

Srr,—I regret that the evident inability of your corre- 
spondent, “*T. Square,” to correctly assimilate the meaning 
of ordinary English prose should necessitate my troubling 
you again on this subject. 

In the first place, I did not state that I thought that to 
bea bank pat 2 was the worst fate that could befall anyone. 
I should not, I hope, be guilty of et an opinion 
so foolish. My contention was that the life of a bank, or 
other, clerk was a more monotonous, and consequently a 
harder life to live than that of draughtsmen engaged on 
constructional drawing of any kind. 

Secondly: I did not say that the rank-and-file of a 
drawing-office were quite incompetent to do original work, 
a very different thing. To assert that the work they do 
does not require either exceptional ability, large expe- 
rience, or a high salary, is, I think, neither ignorant nor 
absurd. 

I am not particularly interested in bank clerks, who 
are, | believe, a very estimable body of men; but since 
““T’, Square” has raised that the point, I may say a pension 
fund and free medical attendance, which he regards as 
such boons, are by no means general, and are not alto- 
gether —- by that benevolent and altruistic philan- 
thropy which he apparently imagines. ; 

It is obviously to the interests of a bank to keep its 
staff unchanged and honest. What can do this more 
simply, and yet more effectually, than by giving them 
something to gain | long and faithful service. Also by 
employing a medical man, paid by the bank, rapid re- 
covery is, in the case of illnes ensured, and ‘‘shamming,” 
or forced illness, is entirely obviated. 

I find it difficult to believe that a business-like employer 
would stop the pay of his draughtsmen if away ill for *‘ a 
few days.” Ihave come in contact with a good many 
drawing-offices, and have never met with such a case yet. 
It would seem evident that if a particular draughtsman’s 
services were of any value, his employer, acting entirely 
in his own interests, would gladly keep his place open for 
him through any reasonable illness. If, on the contrary, 
his services were of little value, it would be up-to-date and 
business-like of his employer to get rid of him as soon as 
an opportunity presented itself. 

I trust ‘‘ T. Square ” will be able to understand these 
remarks, 

Yours faithfully, 








THE HARDENING POWER OF LOW- 
CARBON STEEL. 
To THE Eprtor OF ENGINEERING. 

Str,—The discussion between Mr. Howe and Mr. 
Arnold on “‘ The Hardening Power of Low-Carbon Steel” 
seemed to have been appropriately closed by Mr. Howe’s 
note in the Engineering and Mining Journal of a 
tember 27, page 367. To this note, or to that of Mr. 
Sauveur (Engineering and Mining Journal, October 23, 
page 489), I can neither see any objection, nor can I add 
asingle word. As, however, Mr. Arnold does not con- 
fess himself defeated (ENGINEERING, October 22, page 507), 
and as his attitude may somewhat impress a certain 
number of your readers, I feel it my duty to state publicly 
my opinion on a question which is so closely connected 
with my own investigations. It is sufficient to say that I 
do not question the experimental part of Mr. Arnold’s 
contribution (ENGINEERING, July 9), but both the correct 
interpretation of the results and the true scientific spirit 
of discussion appear to me to be evidently, entirely, and 
exclusively on the side of Mr. Howe. 

I T am, Sir, yours faithfully, 

Paris, November 9, 1897. F, Geuown, 








THE PAST SUMMER TRAIN SERVICES. 
To THE Eprror oF ENGINEERING. 

_ Str,—I read with great interest the letter in your last 
issue by the ‘‘ Writer of the Article,” and am glad to 
notice that he remarks upon the fallacy involved in the 
argument, that because time is lost at the stations and 
the trains made late, that instead of allowing a longer 
Stay at the station, it is proper to allow the train a longer 
time between the stations, and thereby give the driver a 
chance tomake it up by running faster than the booked 
speed. ‘‘Oh, no! that is not what I mean,” I expect Mr. 
Stretton will write, for the driver would then get into 
trouble. Precisely, how then does the speed between the 
Stations bear upon the later arrivals which Mr. Stretton 
1s confident are due to the station authorities and are not 
chargeable to the locomotive ? 

For some years I have kept a record of the actual times 
of arrival and departure of the train from the various 
Stations on all long journeys that I have made, and 

have found that for time to be lost between the 
Stations is a most exceptional circumstance. Recently 
I travelled from Euston by the 5.30 p.m. to Man- 
chester, starting about four minues late, and being checked 
by signal just outside Crewe, arrived at the platform 
five minutes late. I, wanting to reach the suburbs of 
Manchester, travelled by the through carriage to Altrinc- 
ham, and had the —— of waiting at Crewe from 8.45 
until 9.15, although the booked time for departure was 9. 
en is the usual way with the London and North-Western 
Railway. They will spoil a good run by some little detail 
in the station arrangements, unless it happens to be a 
Scotch train. A or local train may go at any time, 
®ppears to be the idea of the management. (For proof 








of this, see the records made by some of the local trains 
in the Birmingham and Manchester districts. ) 

On a recent journey to London by the midnight train 
we were ee just outside Crewe for 10 minutes, by 
signal, and this was followed up by similar stops at every 
station at which we were booked to stop; in only two 
places was the time allowed not exceeded—at Watford 
and Willesden—with the result that the train was not in 
Euston until 8 minutes after 6, instead of five minutes 
before. On this point I have found the Great Western 
Railway management very bad, as the time allowed at the 
stations is usually doubled, no matter what the speed 
between the stations may be. 

Of course, as your correspondent writes, what is of the 
first importance is to run the train at the advertised time, 
yet as the author of the article writes, the choice is in- 
variably made in the favour of the fastest train whenever 
possible ; and there can be no doubt but that there will be 
a gradual increase in the speed of all our trains, and with 
it must come a demand that the trains shall be as smartly 
dealt with as the London and North-Western Railway 
Company has shown can be done when they care to take 
the steps todo so. I have often wondered when crawling 
along the north coast of Wales by the expresses (?) why 
the fates could not have placed Ireland up at the top of 
Ben Nevis, or in that direction ; for then I might have 
travelled 25 per cent. faster, at a third-class fare, and 
with about three times as many trains to choose a con- 
venient time for departure. Tween, the magnificent 
resources of the great company are brought to bear upon 
the Scotch traffic, from the tourist to the dead fish, and 
we who dare to want to go to any place at which there 
is no rival route, must take our p $00 of a casual train 
turning up at some time somewhere. 

I hope that your articles may have the effect of causing 
some of the recently appointed managers to make an 
effort to improve the station arrangements so that the 
time allowed may bear some relation to that actually re- 
quired and kept by the trains in actual running. 

Tam, Sir, yours faithfully, 


oe . 





To THE EpiTor oF ENGINEERING. 

Srr,—The attention of Mr. N. Macdonald, who pro- 
perly favours large engines, ought to be called to the fact 
that after 25 years the London, Chatham, and Dover line 
does not give us a quicker service to Dover than it 
used to. 

In Belgium, on the contrary, where the locomotives 
weigh 52 tons (exclusive of the tender), something like 
three-quarters of an hour must have been gained between 
Ostend and Brussels, 75 miles, within this period. This 
seems to arguein favour of State railways, especially when 
you consider that in Belgium the trains are punctual and 
the fares moderate. 

Twenty-five years ago the Chatham line used express 
engines, perhaps two tons lighter than those now in use. 
Their first-class carriages are still lighted by oil. 

As Mr. Galton says in the Spectator, let the London, 
Chatham, and Dover Railway retain its 6 ft. 6 in. driving 
wheels but increase greatly the diameter and length of 
its boilers, as regards its express locomotives. 


Yours truly, 
Penge, November 5, 1897. CHARLES CLINTON. 





To THE EpItoR OF ENGINEERING. 

Str,—In the interest of historical accuracy, I must 
support the “Writer of the Article” against Mr. 
Stretton. 

The former is quite right when he says the smash at 
Preston had nothing to do with any alteration in the re- 
timing of that train or any other ; as was publicly stated 
at the time, the London and North-Western had decided 
upon the re-timing of the 8 p.m. before the accident, for 
reasons which had nothing to do with speed or curves, 
and this re-timing was brought into operation on the date 
fixed upon before the accident. The original timing be- 
tween Wigan and Carlisle was shown at the time by 
ample statistics to be not too fast to require more than 
10 miles an hour through Preston, and these were proved 
by the fact that the train did better than keep time often, 
although it did slow down to the rule speed at that 


curve. 

But what Preston has to do with it I fail to see. Be- 
cause a company chose to fly in the face of experience 
and against the rest of the world, and turn out locomo- 
tives for fast trains with no bogies, and because the same 
company chose to keep in its main line a curve as laid 
down in the original Act, and which the Board of Trade 
inspector strongly condemned as dangerous, are we for 
ever to jog along on every line at fico measured by the 
follies of a Preston ? 

Instead of harking back to past errors let us look into 
some useful points on the speed question. One or two 
things may be taken as pertinent to the question. The 
first is that everyone will travel by the fastest train if 
there be no great superiority of rolling stock on a slower 
one; let anyone who doubts this search his own heart. 
Another is that a very swift service tends to develop and 
stimulate travel in a marked manner, as the Great 
Western Railway are finding out, and as the West Coast 
companies found in 1888 and 1895. This was Mr. 
Eddy’s great point, and it was for this he started the 
“race” of 1888 which fully justified him. Indeed, both 
the victors and the vanquished in 1888 and 1895 felt the 
one of the hard running. Further, it is notorious that the 
astest-timed trains are the most punctual of long-distance 
ones. Even in this year of falling off the 7? hours trains 
from London to Edinburgh by the East Coast route have 
been very shining lights in punctuality amid the gloom, 
and so have (in a minor degree) the 8} hours day trains by 
both east and west. As to the latter, one almost blushes 
to call theni fast trains in these days; it is a poor sign of 








British progressiveness to think of the day trains between 
the capitals of the two kingdoms still taking 84 hours for 
400 (or 3933) miles, and stopping 20 minutes en route fora 
savage meal, which should be available on board at leisure 
for killing the time. 

The proof by converse is held out by the Midland Rail- 
way, which, having abandoned the more paying passen- 
gers for the less profitable goods, has decelerated its trains, 
with the inevitable result that unpunctuality reigns 
supreme in its long-distance traffic, and this to such an 
extent that its northern allies have been moved to pro- 
tests more emphatic than polite, and almost threats, as 
they find their own working dislocated. But why need 
we dwell on well-known facts? The thing that puzzles 
me is—can thjs Mr. Stretton, who tries to frighten us with 
the bogey of “‘ Preston,” be the same Mr. Stretton who 
(with reference tu the 67 to 714 miles an hour inclusive 
flights of the Atlantic City train) demanded in the press 
why we cannot go from London to Brighton in 50 
minutes ? 

I remain, yours faithfully, 
Norman D. Macponatp. 

Advocates’ Library, Edinburgh. 








BALANCED LOCOMOTIVES. 
To THE EpIToR OF ENGINEERING. 

Srr,—Kindly allow me to point out, to such of your 
readers who may not have noticed it, that the so-called 
balanced locomotive at the Purdue University, illus- 
trated in your number of November 5, is not a completely 
balanced locomotive, as might be inferred ; and, further. 
that it cannot be completely balanced by revolving 
weights. 

According to the description of the engine, the re- 
volving parts, and those only, are balanced in each of the 
cranks, also the momentum of each set of reciprocating 
parts are equal to one another. 

Now when the cranks are in the position shown in 
Figs. 3 and 4, page 561, the forces due to the inertia of 
the reciprocating parts attached to the cranks marked R, 
—— equal and opposite in phase, do not balance each 
other, because they act in parallel lines a distance apart. 
The consequence is a couple tending to turn the engine 
round a vertical axis. As the engine is moved forward, 
the effect of the other two sets of reciprocating parts 
comes into play, and it will be seen that the total moment 
of the couples decreases until the cranks have moved 
through about 45 deg., when it becomes zero. When the 
cranks have moved through 90 deg. it will be equal to 
the first moment considered, and will go on increasing 
until the cranks have moved through about 135 deg. from 
their original position, where it will be at a maximum, 
and about 1.4 times as great as the first moment con- 
sidered. 

If weights and dimensions were given, I think it would 
be found that this couple is much greater than that which 
would occur in an ordinary inside cylinder locomotive, 
without ‘‘ excess” balancing. 

Considering that the dynamical principles involved in 
the balancing of alocomotive were well known, to mathe- 
maticians at least, before the invention of that machine, 
it is difficult to conceive of what use the experiments 
made at the Purdue University can be; unless to con- 
vince sceptics of the truth of those principles—a rather 
clumsy way, even if worth doing at all. 

Of course it may be argued, that engineers are more 
directly concerned with the effects of forces than with 
the forces themselves ; but then what can the connection 
be between the malleability of a piece of wire, and the ‘ 
transverse strength of a steel rail supported by sleepers 


on ballast ? 
Yours traly, 
J. Parry, 
106, Oxford-street, Old Trafford, Manchester. 








SHARP (?) PRACTICE. 

: To THE EpIToR OF ENGINEERING. 

Srr,—Will you allow me, through the medium of your 
paper, to expose what I consider to be a piece of on 
practice on the part of a Government department ? 

On December 24 last, in reply to an application I had 
made for an appointment on a railway in the tropics, I 
received a letter from the consulting engineer to the 
Colonial Government requesting me to wait upon him 
for a personal interview, “for which purpose” (quoting 
from the letter) ‘‘ I should be prepared to allow you third- 
class return fare to London.” At the same time it was 
stated that, in the event of my suitability for the ap- 
pointment, I should be required to leave England ‘‘in 
a case not later than January 15.” 

wing to the shortness of the notice I was, on this 
occasion, obliged to decline further negotiations. 

In April of the present year I again applied, in response 
to an advertisement, for a similar appointment, and in 
like manner was asked to wait upon the consulting engi- 
neer, who, in his letter, said : 

‘Tf you are still desirous of being appointed, it would 
be as well for you to consult your medical adviser as to 

our physical fitness for the climate. . . . and then that 
t should have a personal interview with you previous 

] for the medical examination in 
London, which will be necessary. I shculd be able to 
see you on Friday . . . . and you had better be prepared 
to stay in London till Saturday for the purpose of seeing 
the Government doctor.” 

Now, although nothing was said in this letter as to the 
payment of my expenses, yet, looking at it in the light 
of the previous letter of December 24, if was surely not 
unnatural to assume that at least a portion of the pre- 
liminary expense of the inquiry as to my fitness for the 
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post would be borne by the Government department in 
question. 

Circumstances rendered it at the time inconvenient for 
me to see my own medical adviser, but, instead, I con- 
sulted another medical practitioner more conveniently 
situated, with the result that I was pronounced to be con- 
stitutionally sound, and fit for service in the tropics. 

On the strength of this, I accordingly went up to town 
and satisfied my interviewer that my professional quali- 
fications were sufficient. On my part I agreed, subject 
to the terms of the contract (which had not then been 
prepared) being satisfactory, to accept the appointment. 

On returning home, I resigned the appointment which 
I held, and prepared for departure. When, however, the 
agreement reached me, it differed materially from the 
terms set forth in the advertisement, and was by no 
means what I had been led to expect. 

About the same time I met my family doctor, who had 
attended me through a severe illness, and, on his being 
informed of my intention to proceed to the tropics he, 
in the most positive terms, gave it as his conviction that I 
should not * able to live there, owing to my having 
already suffered severely from malarial fever—a fact 
which I[ had not attempted to hide from the Government 
doctor. 

I therefore backed out of the undertaking, and was 
called upon to refund the amount of my railway fare to 
and from London, although at the time the money was 
paid to me nothing was said as to i liability to refund 
it should anything occur to prevent the negotiations from 
coming to a head. 

This interview, the circumstances leading to which I 
have carefully stated, has accordingly cost me: 

Pad £2 a. 
1. Railway fare to and from 





London ... 5s oe 118 4 

Subsequent law expenses 0 6 0 
—— 2 4 4 
2. Loss of time, say ais 110 0 
5. Government doctor’s fee ae ee 
4. Local doctor’s fee ye — .- © 18 6 
5. General expenses whilst in London... 3 0 0 
Total 8 510 


This apportionment of expenses, as between a Govern- 
ment department and a private individual, seems to me 
far from equitable ; and in order to save myself on a pos- 
sible future occasion (and to warn others), I should be 
glad to know if there is not in the profession some 
acknowledged rule or custom governing such cases. 

Thanking you in anticipation of your publishing my 
grievance, 

I am, Sir, your obedient servant, 
Joun S. Foster. 
Blaenan Festiniog, North Wales, 
November 8, 1897. 

[We publish Mr. Foster’s letter, as it may serve as a 
warning to others to act differently. At the same time, 
we must say that we do not see that he has any just 
grounds for his alleged grievances. He was distinctly 
advised to consult his medical attendant before taking 
further steps, and it is to his neglect to take this advice 
that his subsequent useless expenditure and annoyance 
were due.—Ep. E.] 








THE COMTE DE LAMBERT’S GLIDING 
BOAT. 
To THE Eprtor OF ENGINEERING. 

Str,—Referring to Mr. H. W. Mclsack’s inquiries 
about my boat in your issue of November 5, I beg to say 
that the blades are fixed at an angle, varying according to 
the position of the blades, the front one being fixed at an 
angle of 1 in 20, the back one at an angle of 1 in 30, the 
intermediate blades at intermediate angles. These angles 
have been found to be the best by experimenting with a 
previous model, in which the angle of the blades could be 
adjusted whilst in motion by the man on board. In the 
model illustrated in ENGINEERING of October 1 the blades 
were not made adjustable for simplicity’s sake, although 
in a larger model adjustable blades would be better. 

As Mr. H. W. MclIsack justly says, the resistance to 
motion due to displacement is mostly done away with; 
but the skin friction is not so great as one might suppose, 
owing to the fact that at high speeds the blades partially 
glide on water and partially on air, which has not time to 
escape from under the projecting front edge of each blade, 
and bubbles out from under the back edge. This is 
plainly shown by instantaneous photographs. 

We are at present engaged on experimenting with 
various screw propellers. No doubt a turbine engine 
turning at, say, 2000 revolutions per minute, would be 
the very best thing for driving this boat if such an en- 
gine, made light enough, coul1 be obtained. 

I would add that Professor 8S. P. Langley kindly sent 
me his books, which are of the greatest scientific in- 
terest. 

Mr. Horatio Phillips, to whose kind assistance I owe 
the success of this boat, says there is no doubt a very 
great analogy between flying in air and flying on water. 

I intend to publish shortly more particulars, and thank 
Mr. H. W. Melsack for the interest he takes in this 
boat. 

I am, yours truly, 
ComTE DE LAMBERT. 

64, Avenue de Paris, Versailles. 





To THE EpITorR OF ENGINEERING. 

Sir,— Your correspondent, Mr. Mclsack, may find 
much information upon this subject in the Patent Office 
Library. 
constructing vessels with inclined bottoms. 


As far back as 1853, Mr. Lipscombe patented 
See his 








patent No. 13975. I called upon him and tried to dis- 
suade hira from spending money upon it, and explained 
my reasons, but he persisted and had a vessel built and 
rigged as a schooner, with the result that it never sailed 
faster than four miles an hour, but she took the beach very 
kindly. Years afterwards, Mr. Ramus repeated the de- 
vice with his polyphenic ship, which Mr. Froud investi- 
gated. Mr. Maxim entertained a similar idea. See his 
patent No. 1563°, 

In 1860 I tried some experiments with adjustable 
planes, some accounts of which will be found in the 
English Mechanic, vol. xxix., pages 138, 189, 269, and 
498 ; and what I accomplished with my experiments will 
be found further described in an abandoned provisional 
specification, No. 501981, 

My models ditfered very materially from Comte de Lam- 
bert’s device. My planes, in each of the experiments, 
automatically assumed the required angle, which became 
reduced as the speed increased, sometimes appearing to 
be quite horizontal. 

I did not at once make myself liable to the British 
Government 175/. for the myth miscalled protection, but 
which should be called a mght to bring actions and to 
spend thousands of pounds in striving to protect yourself. 
So whether my invention is worth much or little the 
British public has had to do without it all these years. 

Yours truly, 


8, Quality-court. Tuomas Moy. 








ROUND-BACKED PROPELLER BLADES. 
To THE Epitor or ENGINEERING. 

Sir,—There is an old and true saying that history re- 
peats itself; this is especially true with regard to every- 
thing connected with screw propulsion. 

In a ee read last week by Mr. W. G. Walker on 
‘Ventilating Fans,” at the Institution of Mechanical 
Engineers, it was stated, and looked upon apparently as 
a discovery, that making the back of the blades convex 
was conducive to apparent negative slip through increas- 
ing the effective pitch. Now, many years ago, the results 
of my experiments on this subject were published in your 
journal ; but I cannot remember the date. However, the 
subject was again referred to in your issue of June 17, 
1887. In this letter the following passage occurs: ‘Take 
a propeller without any pitch, that is, with driving face of 
blades at right angles to the shaft, making the back of the 
blades very convex, with greatest thickness about one- 
third of width from leading edge. Now, when this pro- 
peller is revolved a great forward thrust will be given, and 
the greater the convexity of back of blade the greater the 
forward thrust will be.” 

With regard to the effect of round-backed blades, when 
working in air, see vol. xl., page 160. This is going back 
about 12 years. 

Yours faithfully, 
Horatio PHILuips. 

Harrow, November 9, 1897. 





THE BARR AND STROUD RANGE-FINDER. 
To THE Eprror oF ENGINEERING. 

Sir,—In your report of the meeting of the Physical 
Society held on October 29, I observe that you have it 
that in my remarks upon Professor Stroud’s paper I had 
stated that we were ‘using the equivalent of 25 ft. 
‘circle,’ and their measurements were comparable to 
20 seconds of angle on such a circle.” 

Would you kindly allow me to correct this? My state- 
ment was that it would require a 25-ft. circle with gradua- 
tions similar to those usually found on 5-in. theodolites, in 
order to read the angles as correctly as we measure them. 
A 5-in. theodolite circle is usually graduated so as to read, 
by vernier, to one minute of angle, whereas we are able 
to detect one second of angle to the range-finder. 

I remain, yours faithfully. 
ARCHIBALD BARR. 

250, Byres-road, Glasgow, W., November 8, 1897. 








“THE ASSTHETIC SIDE OF ENGI- 
NEERING.” 
To THE EprTor oF ENGINEERING. 

Sir,—My friend, Mr. Statham, has fallen into error ; 
the Tower Bridge is the combined effort of a well-known 
engineer and a well-known architect. As, from what he 
says, the design could not be worse, from an architectural 
= of view, perhaps it had better have been left in the 
nands of the engineer only ! 

V. DE MICHELE. 

Higham, Rochester, November 7, 1897. 








EXPERIMENTS ON PROPELLER 
VENTILATING FANS. 
To THE Eprror oF ENGINEERING. 

S1r,—I was much interested in the paper on the above 
subject read by Mr. William G. Walker before the In- 
stitution of Mechanical Engineers, on Wednesday even- 
ing last, and in the experiments then performed. I think 
it is generally admitted that comparatively little is 
known with certainty as to the behaviour of air in fans 
and pipes under varying conditions of produced or in- 
duced draught, velocity, friction, &e. This was forcibl 
brought to my mind some time back in a case in which 
was engaged, in which a number of exhausters failed to 
do their duty. It was found that this arose chiefly 
through the faulty way of admitting the air, the leaath 
and arrangement of pipes causing elbow and eddy fric- 
tion, &c. At the trial much evidence was given, and 
various text-books quoted, and, as usual, these latter 
varied largely in their results, and could not be relied on. 





Would it be too much to ask the Institution of Mecha- 
nical Engineers either to undertake it themselves or to 
further aid Mr. Walker to continue his experiments in 
this connection, so that some tolerably reliable tabulated 
results might be obtained which would not only be of 
value to the members of the Institution, but to engineers 
at large. I am one of those who prefer to trust to the 
results of absolute experiments, instead of theoretical 
deductions, which often do not by any means accord with 
everyday practice, and I think that both the Institutions 
of Civil and Mechanical Engineers might spend more 
money in this connection with distinct advantage to the 
profession generally, and in this opinion I do not think [ 
am by any means alone. 

There are many other matters that ought to be dealt 
with by eel af experiment ; for instance, the power 
transmitted by toothed gearing at different velocities, 
&c. I had occasion to go into this matter recently, and 
consulted some six books on the subject, and found the 
difference in results simply appalling. 

Yours faithfully, 
M. Powis Bate. 

16 and 17, Appold-street, E.C., November 6, 1897. 


To THE Epitor OF ENGINEERING. 

Sir,—Having had several inquiries regarding the ex- 
periments I carried out at the recent meeting of the In- 
stitution of Mechanical Engineers, an account of which 
appeared in the last issue of your paper, I have pleasure 
in saying that the experimental apparatus may be seen 
in action at my office any time between 10 and 5 
o’clock during the next two weeks. Application for an 
inspection should be made beforehand. 

Yours very truly, 
W. G. WALKER. 
47, Victoria-street, Westminster, 8.W., 
November 10, 1897. 








CEDERVALL’S PATENT PROTECTIVE 
AXLE BOX. 
To THE EpITorR OF ENGINEERING. 

Sir,—In reply to Mr. Hulmes’ inquiry in your issue of 
October 22, I beg to state that the Lindholmen Verkstad 
A. B., Giteborg, Sweden, are the sole makers of my 
patent protective lubricating box. 

Yours respectfully, 
F. R. Crepervati. 

Géteborg, November 1, 1897. 





AMERICAN STEEL Raits.—The Illinois Steel Company 
has completed an order for 1500 tons of 100-lb. steel rails 
for the Illinois Central and the Grand Trunk of Canada 
Railroads. These rails are the heaviest ever rolled in the 
West ; they are regarded as an experiment. 


THE NORTHERN Coat TRrADE.—The shipments from the 
Tyne to oversea ports last month amounted to 339,310 
tons, as compared with 440,247 tons during the correspond- 
ing month of last year; but the shipments to ports of the 
United Kingdom amounted to 494,187 tons, as against 
463,548 tons during October, 1896. From the whole of 
the ports of Northumberland and Durham there were 
despatched last month to oversea ports 748,405 tons, as 
against 829,216 tons during the same month of last 
year, while to coastwise ports there were shipped 822,568 
tons, as compared with 773,877 tons during October, 1896. 
For the first 10 months of the last two years the shipments 
were: Tyne—oversea ports—1897, 4,520,074 tons ; 1896, 
4,521,563 tons. Coastwise — 1897, 4,143,007 tons; 1896, 
3,861,372 tons. Ports of Northumberland and Durham— 
oversea — 1897, 8,458,179 tons; 1896, 8,453,312 tons. 
Coastwise—1897, 7,229,432 tons ; 1896, 6,885,802 tons. 





QUEENSLAND GOVERNMENT RaILWAys.—The aggregate 
revenue of the Queensland Government Railways for the 
financial year ending June 30, 1897, was 1,136,861/., as 
compared with 1,052,6927. in 1895-6, and 977,289/. in 
1894-5. The working expenses in 1896-7 were 684, 146/., as 
compared with 644,362/. in 1895-6 and 583,478/. in 1894-5. 
Thenet revenue realised in 1896-7 was accordingly 452,715., 
as compared with 408,330/. in 1895-6, and 393,811/. in 
1894-5. It will be seen that the net earnings of the lines 
have materially improved of late. The amount which the 
Queensland Government had to advance to make good its 

arantee of interest upon the capital expended declined 
in 1896-7 to 317,498/., as compared with 348, 214/. in 1895-6, 
and 364,1997. in 1894-5. Of course the lines are of great 
indirect advantage to the colony. The length of new 
line at present in course of construction is 184 miles. 
The population of Queensland at the close of 1896 was 
466, 364, 





Coa IN THE Nortu oF France.—The extraction of coal 
in the French Department of the Nord last year was 
5,201,877 tons, or 192,329 tons more than the egrenponl 
ing output in 1895. The annual extraction for the 10 
years ending with 1896 comes out as follows: 1887, 
4,197,795 tons; 1888, 4,416,185 tons; 1889, 4,719,423 
tons ; 1890, 5,134,774 tons; 1891, 4,759,162 tons ; 1892, 
4,637,316 tons ; 1893, 4,707,368 tons ; 1894, 4,953,652 tons ; 
1895, 5,000,548 tons : and 1896, 5,201,877 tons. It will be 
seen that the extraction experienced a certain check in 
1891 and 1892, but that otherwise there has been a con- 
tinuous progress. The total of 5,201,877 tons representing 
the production of 1896 was made up as follows: Anzin, 
2,883,153 tons; Aniche, 904,647 tons; Douchy, 380,568 
tons ; Escarfelle, 594,840 tons; Vicoigne, 134,271 tons ; 
Fresnes-Midi, 150,176 tons: Agincourt, 94,892 tons: 
Crespin, 56,750 tons; and Fines-les-Roches, 2580 tons. 
The average price at the pit’s mouth last year was 8s. per 





ton, as compared with 7s. 11d. per ton in 1895, 
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THE WATTS-COLLIER ROPE-HAULAGE CLIP. 





Tue rope-haulage clip illustrated above is so simple 
as hardly to need any description, and has the promise 
of long life and efficiency. It is adapted both for 
over haulage and under haulage, the former design, 
however, being the one illustrated. The jaws are 
shown open in the left-hand view ; it will be seen that 
one has a stem designed to fit into a socket hole in 
the end of the tub. In this stem there is a self-locking 
pawl, which automatically prevents the stem from 
escaping from the hole; this pawl must be pressed 
inwards before the clip can be released from the 
tub. The second jaw is pivoted to the first, and is 
made to grip the rope by the insertion of a wedge 
between the two. This wedge is operated by a hand- 
lever, which, when the clip is closed, occupies the 
position shown in the right-hand figure. The clip can 
be automatically attached to or detached from the 
rope at any given point by means of striking levers 
fixed in the “way.” The wedge gives a large latitude 
of grip, and it is stated that the grip will maintain its 
hold on a rope all the time it is wearing for a diameter 
of 1 in. to $ in. The inventors are Mr. Horace G. 
Wattsand Mr. J. A. M. Collier, of 2, Cotfield-terrace, 
Gateshead-on-Tyne. 








Sxrpy.—Mr. H. L. Chowen, agent to the Earl of 
Londesborough, has received an intimation from the 
directors of the North-Eastern Railway Company that 
they are prepared to make the necessary sidings to con- 
nect the system with a private railway to a proposed new 
shipbuilding yard at Selby. 





More YorksuirE CoaL.—The Barnsley coal seam has 
been won in one of the shafts at the New Grimethorpe 
Colliery, at a depth of about 580 yards from the surface. 
The second shaft is sunk to about the Melton field seam. 
The first sod was cut October 8, 1894, and coal was ex- 
pected to be reached in about two years. The area of 
the coalfield is about 3000 acres, and it belongs to Mr. F. 
J.S. Foljambe, of Osberton, Notts. The shafts are 19 ft. 
clear, and when developed the colliery will be one of the 
largest in Yorkshire. 





CASTLEFORD Main SEwers. — At the request of the 
council, Mr. Malcolm Paterson, C.E., has recently re- 
ported on the present condition and working of the main 
drainage system, including the pump well and tank sewer. 
After a detailed examination and certain tests, his con- 
clusions are: (a) That the stability of the works, which 
were constructed from his designs in 1877, is intact in all 
respects, the work being as good as when it left the con- 
tractor’s hands; (b) that the permanent influx of subsoil 
water by leakage is insignificant, but that certain open 
lands are drained direct into the system ; (c) that flushing 
of a systematic kind has not been used, although each man- 
hole was designed as a flushing shaft, and that the whole 
of the main outfall and branch sewers, and parts of other 
sewers, are in urgent need of flushing ; (d) that the storm 
water off streets and large yard surfaces should not 

taken into the sewers, which were not designed to 
receive more than the storm water from roofs and small 
yards, &c, Besides temporary measures, such as cleansing, 
the sewer from the accumulation of solids, Mr. Paterson 
recommends certain automatic flushing tanks, self-acting 
flushes in the tank sewer, storm overflows, revolving 
Screen, &c., at a cost of 12007. This outlay he considers, 
with proper management, will render the Castleford 
drainage system thoroughly efficient. The River Aire at 
Castleford is only 28} ft. above sea level: and the town 
lies so low as to be subject to surface floods in certain 
places. Hence the existence of flat gradients and the need 
of constant flushing. Also, the sewage being pumped 
45 ft., renders it essential to keep out the subsoil water 
and the bulk of the storm water. Since the scheme was 
carried out, at a cost of about 30,000/., Castleford has 
— its population, and is still increasing at a rapid 








FUNNEL SHROUD COMPENSATOR. 

THE accompanying illustration shows clearly the 
funnel shroud compensator patented by Messrs. List 
and Munn and manufactured by Messrs. Bullivant and 
Co., Limited, Millwall, and 73, Mark-lane, London. 
With the forcing of boilers in the modern steamship, 
the range of expansion of the funnel is very great, and 
it is not infrequently the case that ordinary shrouds 
are either kept at a very high tension or are loose, 
the latter being often the condition, since the shrouds 
are fitted when the boilers are not lighted, and 
then stretch when steam is raised. The result is a 
working of the funnel, especially in storms, which is 


The inventors intro- 
duced the arrangement which, as will be seen from the 
engraving, consists of three sheaves with a strong 
spring, by means of which the increased height of the 
funnel is at once compensated for, so that the shrouds 


not by any means desirable. 


are always taut. The sheaves prevent any jerking on 
the spring when the ship rolls in a seaway, and in the 
same way there is no chance of the shackle eye-bolts 
in the funnel breaking. This compensator has been 
fitted to several steamers and is being tried in one of 
the British cruisers with satisfactory results. 








SEWERAGE AT MELBOURNE.—The Melbourne Board of 
Works has now borrowed 3,393,580/. for sewerage pur- 
poses. ‘The annual interest which has to be provided 
upon this amount is, of course, considerable, and the 
interest account showed a deficit at the close of June, 
1897, of 106,537/. The Board has, however, not levied a 
rate at present, 
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INDUSTRIAL NOTES. 

Ir appears that the air is clearing somewhat as re- 
gards the engineers’ dispute. The later suggestions of 
the Board of Trade as a basis for negotiation have borne 
fruit. The rumours which were industriously circulated 
during the earlier part of last week were all in the con- 
trary direction, for they alleged that the Employers’ 
Federation had determined to smash the Engineers’ 
Union, and employ only non-union men, or those who 
consented to give up the union. Had this been true ne- 
gotiation or conciliation would have become impossible. 
Many stood aghast at the alleged determination, which 
was published with an air of authority, full details being 
given. On Saturday last the newspaper mainly re- 
sponsible for the allegations had to publish an ‘‘ im- 
portant official disclaimer,” which oan ‘* With refer- 
ence to the leading article in your issue of Thursday, 
the 4th inst., giving what you allege to be four points 
decided upon so long ago as the Carlisle meeting, by 
the federated employers as their policy, we are directed 
to state that your assertions are without foundation. 
No such resolutions have been passed, nor have they 
ever been discussed by the federated employers. We 
shall be glad to know upon what authority you make 
these statements.” This disclaimer was signed by the 
two secretaries of the Employers’ Federation, Mr. 
Thomas Biggart and Mr. James Robinson. 





On Tuesday both masters and men accepted the 
proposals of the Board of Trade, the former “ without 
prejudice of the opinions expressed on many occasions 
on the subject of any diminution of hours of labour,” 
and the latter with the assumption ‘‘that the with- 
drawal of strike notices involves also the suspension 
of pending lock-out notices on the other side, and also 
that the claims for reduction of hours of labour will be 
subject for discussion. The arrangements for the 
conference are to be made between the chairman, and 
failing an agreement as to a neutral chairman each side 
will have its own chairman.” The following is the 
amended Board of Trade draft which has been ac- 
cepted with the reservation set forth above. 


1, The Federated Employers, while disavowing any intention of 
interfering with the legitimate action of trade unions, will admit 
no interference with the management of their business. 

The trade unions, on their part, while maintaining their right 
of combination, disavow any intention of interfering with the 

t of the busi of the employers. 

2. The notices demanding a 48-hours week served on the Fede- 
rated Employers in London without previous request for a Con- 
ference are withdrawn. 

3. A Conference between representatives of the Federated Em- 
- and the trade unions concerned in the dispute shall be 

eld forthwith. 

The arrangements for the Conference shall be made between the 
chairman or other selected representatives of the parties. 

Failing an agreement as to the chairman, each side to have its 
own chairman. 

4. The Conference to consider and determine— 

(a) The best means of giving practical effect to the de- 
clarations set out in Clause 1 ; 

(5) The best means of avoiding, as far as possible, future 
disputes ; and arrangements for the mutual discus- 
sion of questions in the settlement of which both 
parties are concerned. 

(c) Hours of labour. 

5. As soon as the Conference arrives at a settlement, work to 
be resumed. 








On Saturday last the eighteenth distribution of strike 
pay took place, when, it is stated, no fewer than 84,000 
men locked out and on strike had to be paid, the 
total disbursed being close upon 41,000/. On the 
same day more notices were posted. The subscriptions 
come in fairly well, but they are but a drop, as it 
were, in comparison with the enormous weekly cost 
of the dispute. If the men in the unions generally 
were so madly in favour of an eight-hours day as some 
allege, only a penny per week would bring in 17,000/, 
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from the trade unionists in the United Kingdom. As 
it is, the few, comparatively speaking, subscribe, and 
many of these have to do so because the majority 
of the union have so voted. The employers are in 
ossession of much evidence as to internal inter- 
erence with work in the workshop, and all these 
matters will have to be discussed at the Conference. 
There is a determination to get rid of all irritating 
obstruction in carrying on engineering works. The 
officials of the Society deny some of the allegations. 
Possibly it will be said that they are local. But they 
are none the less irritating for that reason. A settle- 
ment of these questions will, it is hoped, bring peace. 





The position of the boilermakers in reference to the 
London dispute is one of grave danger. The Executive 
have supported their officials in the course they have 
taken, as, indeed, they were bound to do, inasmuch 
as Mr. Knight and his colleague only carried out the 
instructions of their Council. The Executive, there- 
fore, called upon the men to return to work, and gave 
them time to arrange matters. The ultimatum expired 
on Friday last. The London section met on the previous 
day to consider the matter, and resolved to stand firm. 
The result was that none of the men went to work, as 
commanded by the Executive of their Union. On the 
following day there was a meeting, when it was 
resolved to call upon Mr. Knight to exercise his autho- 
rity in the matter, and to fill the places of these out 
with men from other districts. The officials of 
a trade union are often very awkwardly situated. 
They have to carry out the rules, and the wishes of 
the majority of the members; and yet the local 
branches, or even some noisy few in such branches, can 
make the lives of such officials intolerable. They are 
the butt of the men and of the employers ; the latter 
think them responsible for all the wrong done, the 
former often suspect them as friendly to the em- 
ployers. But the greatest difficulty comes when the 
men refuse to carry out the decision of the Union, 
because only two ways are open—one to suspend the 
members from all benefits, or even to expel them ; 
the other to permit, or even call upon other members 
to fill the places of those who are out. The latter is 
an almost impossible alternative, and the men know it. 

The report of the Amalgamated Society of Carpenters 
and Joiners for November asks: ‘‘ When will the engi- 
neers’ dispute be settled, and what will the settlement 
be?” It refrains from offering an opinion, but it states 
that the wishes of the Society are expressed in the levy of 
3d. per member per week for the men engaged in the 
dispute. It appears that some of the branches want to 
increase the levy to 6d., or even to 9d., per week ; but 
the Executive point out that 3d. per man per week is 
the full limit allowed by the rules, so as to protect the 
men. At the same time, the men can voluntarily levy 
themselves to any extent, provided that others are not 
forced to contribute. But there is another need for 
caution. Several districts are seeking for authority to 
give a six months’ notice for increase of wages or 
shorter hours, or better conditions of labour otherwise ; 
so that possibly there will be struggles in the building 
trades next year. Reports are to hand of concessions 
in several towns, mostly of increased wages, at Exeter, 
Grays, Kilmarnock, &c. In a few other places the em- 
ployers, or some of them, refuse to concede the terms 
demanded. At Blackbnrn there isa strike, and a stub- 
born one, still going on. The Union has 52,793 active 
members, of whom 52,109 are in employment, and 
only 684 on donation. The latter include all out of 
work in our colonies, and in America, where there are 
branches. There are also 922 on sick benefit, and 648 
on superannuation allowance. The fewness of men on 
donation is marvellous at this season of the year. 
Really only 577 men are unemployed and on donation 
in the United Kingdom. Disputes exist in five towns, 
including several shops in the Metropolis, the latter 
being in connection with the ——s dispute. In 
12 other places there are pending disputes, and the 
members are, therefore, cautioned not to accept work 
until they have seen the secretaries in those towns. 
Members are cautioned also not to emigrate to South 
Africa, where trade is dull, and large numbers are un- 
employed. The report contains resolutions in favour 
of general amalgamation of all trades, and of further 
levies, as well as suggestions for amending the rules. 
The men in this Union are more prosperous than in 
most trades, for there has been plenty of work, at 
zood wages, and usually with short hours, all over the 
ciaphen for some time past; while the Union grows 
in numbers and in funds, They are, therefore, willing 
to help in the engineers’ struggle. 








The position as regards the cotton trades is grave 
and serious. The meeting of the joint committee on 
October 18 discussed matters, and then adjourned for 
a fortnight for the representatives of the men to get in 
the replies of the districts. The delegate meeting, at 
which the replies of the several districts were given in, 
resolved to refuse to consent to the proposed 5 per 
cent. reduction. Then there was another meeting of 


the joint committee, with the result that the opera- 





tives’ representatives gave the reply as authorised 
by the delegate meeting. As no settlement could be 
etiected, the employers gave notices from November 1, 
which terminate a month from that date, with the 
result that there is a prospect of a strike and lock-out 
in the cotton industry. The men contend that things 
are better than they were when the employers com- 
menced their agitation for a reduction. The spinners 
say that ‘‘ the margin on American yarns is 3d. better 
than it was,” and ‘over a 3d. better than in 1892.” 
They add: ‘* All the mills can now be worked at a 
profit.” The employers say that the improvement is 
temporary, if not visionary ; that it is the result of a 
fear of the stoppage, as manufacturers want to be pre- 
pared. The employers think that the reduction is 
absolutely needed by the state of trade, and by its 
prospects. The employers, it appears, have expressed 
their willingness to submit the matter to arbitration. 
Some of the leaders favour this view, but they want to 
restrict the reference by confining the question to 
the period covered by the present movement for a 
reduction. On the part of the public there is some 
anxiety, especially as thousands of men are out by 
reason of the engineering dispute. In Bolton alone 
some 20,000 persons are affected by the lock-out of 
engineers ; if the cotton operatives come out there 
will be some 40,000 more idle hands. In view of such 
a prospect there is grave anxiety for the coming 
winter. In Preston, Blackburn, Burnley, Accrington, 
Manchester, Oldham, and other towns there is similar 
anxiety. There are still nearly three weeks in which to 
take action before the notices expire. Perhaps during 
that time the joint committee will be able to devise 
some means whereby the struggle can be averted. The 
joint committee have often had to deal with difficult 
questions; the men, employers, and workmen, know each 
other, and there is often much cordiality amongst them. 





The condition of the engineering trades in the Lan- 
cashire districts has varied but little. It appears 
that a good many of the establishments have managed 
to get together a fairly satisfactory complement 
of men outside of the unions, in spite of the vastness 
of the Amalgamated Society, the care of the other 
unions, and the efforts of the pickets at the various 
shops. It is said that the men so obtained are not 
such as can be employed where great precision is re- 
quired ; but upon that point, perhaps, the employers 
and the men do not quite agree. However, there 
seems to be little change in the establishments where 
high-class tools are produced, as they are, for the most 
part, just where they were at the commencement of 
the dispute. They have been able, with the aid of the 
foremen, apprentices, and the few men obtained, to 
complete orders as fast and as far as circumstances 
permit. It is still reported that a large proportion of 
work is going to the Continent and to America in 
consequence of the dispute. The establishments not in- 
se in the dispute are busy generally, and the men 
are full of work. But outside of such establishments 
thousands are idle, and the pressure is beginning to 
be very severely felt. The iron market has felt the 
effects of the stoppage more than previously, the posi- 
tion not being so strong as it was. Prices have been 
irregular, warrants have gone down, and there appears 
to be little life in business. Finished iron also has 
been variable, but in the steel trade there has been an 
improvement, with a steady tendency in that direction. 





It is reported that there is a movement among the 
engineers and ironworkers generally throughout Ger- 
many to take advantage of the large influx of orders, 
consequent upon the engineering dispute, to obtain an 
advance in wages and shorter hours. There was 
some such movement some time ago, but it proved 
abortive. Now the men say that they will strike 
unless their demands are acceded to. Of course, 
English employers and workmen alike would be glad 
if the German workers would strike a blow, for then 
orders would no longer flow into Germany. But the 
success of the movement is questionable. The German 
workers are not so well organised as British workers are, 
and yet the latter have a desperate struggle before 
them, with all their organisation, numbers, and funds. 





In the Wolverhampton district the reports are 
again encouraging. The finished iron trade has been 
more buoyant, with a heavy demand on home account 
for common bars, plates, and angle iron, tube strip, 
working 3 3 sheets and rods ; there have also been good 
inquiries for galvanised sheets, merchant iron, and 
hoops for export. The only exception to the general 
omy! is as regards common sheets, which have 
been in limited request, mostly, however, by reason of 
the severe competition by Lancashire and South Wales, 
which leaves but a small margin for profit. The 
steel trade continues to be busy, producers havin 
sufficient orders in hand to keep them fully employ 
up tothe next year. The large steel-producing firms 
in the district have followed the lead of their northern 
competitors, and have advanced their selling prices. 





The pig-iron market has been quiet, but producers 


have the whole of their output contracted for up to 
the close of the year, deliveries being in heavy lots, 





In the Birmingham district the iron market has 
been strengthened by the advance in pig iron, but the 
prices of finished iron did not wecoungealinater increase, 
The demand for pig iron is fully abreast of the out- 
put, especially in the foundry department, but smelters 
are unable to supply fast enough for their customers, 
In some cases they are two or three weeks in arrear, 
so large is the demand. The engineering trades and 
cognate industries continue busy, in most cases, and 
generally all the iron, steel, and metal-using trades 
are well employed. 

The national programme of the Amalmagated Society 
of Railway Servants, sent to the whole of the com- 
panies inthe United Kingdom, had been acknowledged 
formally by eleven companies at the date of the re- 
port given last week to inquiries at the office. The 
replies simply stated that the demands of the men 
would be duly considered by the directors. These in- 
clude many of the principal lines. The presentation 
of the national programme has led to an important 
conference of railway officials representing the prin- 
cipal railways, which conference was attended by 
over 200 representatives. At the meeting the ques- 
tions raised were discussed at some length, but no 
formal decision seems to have been arrived at. It is 
rumoured, however, that the railway companies are 
contemplating a kind of federation similar to that of 
the engineering employers, and that, in view of the 
men’s action, they will act in one body should the 
men determine upon any active steps to further their 
demands. Thus the forward policy of the Amalga- 
mated Society, as adopted at the recent conference, 
will bring about a formidable combination of the rail- 
way companies on the labour question, more or less in 
opposition to the men. The latter must not com- 
plain. It is the outcome of their own action, an in- 
evitable result of the intensified desire to press matters 
home by a “national” movement. Meanwhile the 
Great Western Railway Company deny that reductions 
are being made in the wages of their signalmen, as was 
alleged. On the contrary, 75 per cent. of such men 
have received increased pay, and 95 per cent. have had 
reduced hours. In no case has a single signalman had 
his pay reduced. The recent report of the Board of 
Trade, under the Act of 1893, shows that at over 240 
cabins on the Great Western Railway the hours have 
been reduced to 10. The North-Eastern Railway Com- 
pany have reduced the hours of shunters to eight at 20 
of the principal yards. The Lancashire and Yorkshire 
Railway Company have reduced the hours to 10 in 68 
cabins, and to eight in 41 ; the Manchester, Shettield, 
and Lancashire Railway Company to 10 in 48 cabins, 
and to eight in 29. On some other lines similar reduc- 
tions of working hours have taken place. Sir Cour- 
tenay Boyle testifies to the willingness of the com- 
panies to listen to representations from the Board of 
Trade, and states that the Act has operated without 
friction. In no case have legal proceedings been re- 
quired under the Act. 





The Miners’ Federation have taken a very important 
step as regards the Workmen’s Compensation Act of 
last Session. At a conference held at Nottingham last 
week a resolution was passed deprecating and repu- 
diating any action by any person or persons in attempt- 
ing to induce niiners within the area of the Federation 
to contract out of the provisions of the Act. The con- 
ference further declared in favour of accepting the 
Act in its entirety. They said that they would give 
the Act a fair trial on its merits: if it proved a success, 
then to go in strongly in its support; if it proved a 
failure, to agitate for its repeal, or for an amended Act. 
This decisive action may mean a great deal, but what 
the final consequences will be remains to be seen. In 
some counties the ‘‘ permanent funds” of the miners 
cover all accidents, the men and the employers con- 
tributing thereto : in which cases compensation other- 
wise, or outside the fund, is barred. In other cases 
the funds do not debar the men seeking legal remedy 
if they so decide. In Lancashire and Cheshire, and in 
Yorkshire, the operation of the funds is not quite 
similar ; but the resolution places all on the same 
level. It would appear that the permanent funds are 
doomed in the Federation districts, whatever may take 
ey in the two counties of Durham and Northumber- 
and. It is to be hoped that the delegates, agents, 
and officials of all the Miners’ Associations have well 
considered all matters before taking the step above 
indicated, for the change from the permanent funds to 
courts of law will be a momentous alteration, the full 
effect of which none can predict. 





There is a great stir in the East End of London at 
the present time over the action of the London Docks 
Joint Committee, who are, it is alleged, forcing their 
employés to sever their connection with the friendly 
societies to which they belong, and to which they 
may have contributed for years, and to join an 








“ official society” established at the docks. The 
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friendly societies are taking the matter up, and pro- 
bably some urgent action will be taken in the matter, 
The question of a trade union is not here involved—it 
is purely a question of a provident society, esta- 
blished in conformity with law, and registered as 
such, so that considerable force will be brought to 
bear to prevent the London and India Docks Com- 
mittee from compelling their employés to join any new 
society whilst they are in one of their own choice. 





The movement in London for district trade councils 
is growing. There seems to be some discontent with 
the London Trades Council as the central governing 
body, and many think that a number of local councils 
would be better. 





The wages movements in the mining districts are 
rather in abeyance at present, but the men are orga- 
nising for an advance in parts of Scotland, in Cum- 
berland, and in some districts within the area of the 
Federation. In South Wales nothing has happened as 
regards the notices to terminate the sliding scale. It 
is thought in some districts that having relieved their 
minds by the vote, the men will be content to regard 
it as a protest, and will consent to continue under the 
sliding-scale arrangements as heretofore. But much 
will depend upon the attitude of the Miners’ Federa- 
tion, a body which is opposed to the scale generally. 
It does not operate in the districts covered by the 
Federation, except in Staffordshire, where it works 
well, 








UTILISING THE JAMES.—A plan is being matured for 
using the River James at Richmond to generate electric 
yower for transmission to consumers in the neighbourhood. 

he General Electric Company has made provisional con- 
tracts with consumers to the amount of about 2500 esti- 
mated horse-power. The company is now applying for a 
franchise from the City Council, and ‘it expects to apply 
for a charter in the next session of the Virginian Legis- 
lature. 





GotpsmiTHs’ InstrruTE ENGINEERING Socrrry.—The 
opening address of the sixth session of this South London 
Society on Thursday evening, October 28, by Mr. Bryan 
Donkin, took the form of a lantern lecture, describing 
his experiences during his recent visit to America on the 
occasion of the British Association’s meeting at Toronto. 
Sir Nathaniel Barnaby kindly took the chair in the 
absence of the President, Sir Frederick Bramwell, and 
briefly introduced Mr. Donkin, who then commenced his 
lecture, which, he explained, was to be divided under 
four heads: (1) a description of the steamship Campania ; 
(2) a visit to Mr. Edison ; (3) a description of Niagara ; 
(4) an account of the tall buildings in New York and 
Chicago. The Campania, he said, was finished in 1893. 
She has a weight of 20,000 tons, and carries 1500 pas- 
sengers, a crew of 415, and about 2000 mail bags. i 
cost was 600,000/., and this was her forty-seventh voyage 
of 6000 miles. Her main steam engines give off 28,000 
indicated horse-power at 69 revolutions per minute ; and 
her boiler pressure is 160 Ib. per squareinch. Altogether 
there are 14 steam boilers, two only of which are auxiliary, 
while the large ones are 18 ft. diameter. Forced draught 
is only occasionally used, and 3000 tons of coal are required 
for each single journey, the ship going at 25 miles per 
hour. The main object of interest at Mr. Edison’s 
works, besides the inventor himself, was his new process 
for the extraction of iron from a white stone found on the 
ground. This process he is now carrying on to such an 
extent that he will soon be capable of treating 6000 tons 
per 24 hours. The stone is first ground to powder, and 
the iron then separated solely by electrical methods. Mr. 
Edison dresses like a workmen, and is all day busy solv- 
ing difficulties. He is very active, short of stature, with 
dark hair, now turning grey ; a powerful head and bril- 
liant eyes full of keen animation. He is rather deaf, and 
retiring in manner. After giving some further interest- 
ing details under this head of his lecture, Mr. Donkin 
passed on to a description of the Niagara Falls by means 
of lantern slides. The descriptions which he gave of this 
stupendous natural phenomenon fully impressed _his 
hearers with its magnificence. The volume, he said, of 
the water passing over the falls, was about 15,000,000 
cubic feet per minute, or about one cubic mile per week, 
while at the whirlpool this huge volume is so com- 
pressed as to rise in the centre some 20 ft., showing 
a strange convexity. The retrocession of the falls was 
also spoken of, as well as the fact that a retreat of 2 miles 
would leave them stationary, but reduce their height by 
half. The town is mainly sustained by sightseers, but 
will probably increase largely in the future, on account of 
the power-stations. The two main power-stations were 
here explained, the first one below the falls having 210 ft. 
of head, and advancing towards 100,000 horse-power; the 
second, above the falls, with a head of 140 ft., and a possi- 
bility of 40,000 horse-power. Even at present the upper 
station is letting out no less than 24,000 horse-power. 
The last head of the lecture, the tall buildings, was 
also illustrated by slides of a very interesting character. 
Each Leip varying from 25 to 30 storeys, and rising 
some 300 ft. high, was shown in process of erection by 
Six or eight slides, covering a period of about six months, 
and much amusement was caused by the rapidity with 
Which the steel framing and stone casing rose gradually 
on the screen. A vote of thanks to the lecturer was pro- 
posed by Mr. a one of the Institute governors, 
which was seconded y Mr. Macfarlane Gray, and a 


sitnilar compliment being paid to the chairman, the meet- 
ing then terminated. 








DIAGRAM ACCOUNTS FOR ENGINEERING 
WORK.* 


By Mr. Joun Jameson, of Newcastle-on-Tyne. 


_ IN engineering establishments few things are of more 
importance than a ready and accurate system of prime 
cost accounts. By promptness and accuracy in ascertain- 
ing cost, the net result on the completion of every con- 
tract or piece of work done is at once brought clearly 
before the management; and the profit or loss shown 
serves asa guide for the acceptance or rejection of other 
contracts or other work. Usually the elimination of un- 
profitable orders, and the cultivation of profitable work, 
directed by actual knowledge of cost, are alone more 
than sufficient to justify the comparatively small expendi- 
ture involved. The requisites of a good cost system may 
be summarised as follows ; and they form the foundation 
of such a plan of diagram accounts as it is the purpose of 
present paper to describe. 

Firstly, costs should always be posted closely up to 
date. The requisite data are practically complete at the 
close of every day’s work. They should, therefore, be 
posted under all their subdivided heads not later than 
the next day. The posting is more easily done the next 
day than at any subsequent time ; and mistakes promptly 
discovered may be corrected with far less trouble and loss 
of time than if a week has elapsed since their occurrence. 

Secondly, the system should be one of balance. The 
total wages and total store issues and incidental ex- 

nses should balance the prime cost of all the work done 

or customers, for repair and maintenance, and for im- 
rovement or extension; and each of these items should 
e quite distinct by itself. 

Thirdly, it should indicate at a glance probability of 
error, if error exists; and much may be done in this 
way, in regard both to labour and to store issues. The 
ability to detect errors is of far more value than the mere 
correction of an individual error as it occurs. The occa- 
sional discovery of error by a process probably unknown 
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except in the office, or even the occasional demand for an 
explanation of deviations from ordinary practice, produces 
a degree of care and a habit of accuracy in making the 
primary returns, which is a great benefit in itself, and 
which, without such help, it is difficult to secure. 

Fourthly, a charge should be included for the use of 
every machine employed. Work which involves the use 
of costly machinery should not be simply compared with 
other work involving, perhaps, equal labour, but not 
requiring the same use of machinery. The capital value 
of the machine, its depreciation, the power required to 
drive it, and the space it occupies in the shop, are all 
elements of cost, which should be apportioned with care- 
ful consideration of their incidence. Moreover, machine 
time-boards present the further advantage of showin 
whether the machinery has been kept fairly employ 
while there was work suited for it todo. Itcan also be 
seen what class of machines may be deficient in number, 
as compared with other classes. The machinery employ- 
ment diagram, Fig. 1, shows the percentage of the actual 
earnings of each class of machines, compared with their 
possible —-. The straight line at top representing 
100, it is seen that the lathes, indicated by the uppermost 
of the fluctuating lines, average here nearly 95 per cent. 
of their possible earnings; next below come the boring 
machines at about 70 per cent.; and lowest are the plan- 
ing machines, averaging less than 50 per cent. of what 
they might do in full work. 

Fifthly, manufacturing and commercial trading should 
be kept distinct. If certain work is to get the benefit of 

ood purchases in a rising market, and other work to be 

andicapped by bad purchases in a falling market, an 
element is introduced into the costs which should not 
exist therein ; variation and confusion are produced in 
what ought to be uniform and simple. Trading profits 
or losses should be confined to the commercial books ; 
manufacturing profits or losses alone should be entered 
into the cost books. 

Since the introduction of the steam-engine indicator the 
performances of engines have been exhibited diagrammati- 


* Paper read before the Institution of Mechanical En- 
gineers. 
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cally ; and from the indicator diagram the horse-power is 
reckoned out in figures. But for enabling engineers to 
judge of their economy, the form of the drawn diagram is 
of greater importance than the arithmetical figures de- 
duced therefrom. The diagram reveals at one view the 
whole performance ; and upon it may be superposed a 
theoretically perfect diagram, bringing out every devia- 
tion and its effect. Precisely what an indicator diagram 
does in exhibiting the performance of a steam engine, a 
set of properly constructed account diagrams will do in 
disclosing the economic working of a manufacturing con- 
cern, in all that pertains to the actual manufacturing costs. 
From the several lines of an account diagram, ade- 
quately filled up, may be deduced a closely approximate 
single line pointing directly to a gradua scale of 
greater or less profit or loss. Waiting till the close of the 
year for a balance-sheet, produced too late for practical 
effect, is by no means a satisfactory course; the balance 
of profit or loss at the year’s end is merely an gate 
of items arising day by day. If the exact pee at of 
this aggregation is displayed day by day or at on 
intervals, for the guidance of the management, a most 
important advance is realised. 
he varying results of five or ten years’ work can be 
exhibited upon a single sheet in a few lines, the direction 
of which indicates their import. Thus the diagram, 
Fig. 2, presents a review of nine years’ work, in which 
the top fluctuating line OO indicates the actual invoice 
price of the output, when corrected for variations in rate 
of wages, in price of materials, and in outward selling 
prices. Replacing this fluctuating line by a horizontal 
straight line denoting 100, the percentages which the 
several charges bear to the output are plotted from the 
zero or base line; namely, the machinery charges MM, 
the establishment charges EEK, the wages WW, and the 
store issues SS. The sum of these added together gives 
the line TT of total costs; and the interval arcane, this 
line and the straight line denoting 100 represents the per- 
centage of profit where below the straight output line, 
and the percentage of loss where the total costs exceed the 
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yo ge as they are here seen to do in the fourth and 
fifth years. Not only does such a review furnish data of 
_— value for comparison with present operations, but it 

xes in the mind broad general principles of practical 
a gina in regulating furnace work. 

n some exceptional cases these principles seem opposed 
to what appear to be the most obvious economic considera- 
tions. For instance, on a particular contract a heavy loss 
had been sustained in a bad pe Under such circum- 
stances the first thought would naturally be that such a 
contract should be avoided in the future. When, how- 
ever, the year’s accounts were thrown into diagram form, 
and a comparison of results was instituted, it became at 
once apparent that without this losing contract the bad 
year’s loss would actually have been increased. An illus- 
tration of the possibility of such an occurrence is shown in 
the diagram, Fig. 3. Here the line OO represents the 
invoice price of the output, and TT the total costs, in- 
cluding establishment charges. The proportion of estab- 
lishment charges absorbed by each contract is shown by 
the line AA ; and the apparent profit or loss shown by 
the cost books is plotted in the line LP. A circle drawn 
from the datum line at the first contract and again at the 
fifth shows the relation which the charges absorbed bear 
to the apparent loss on each of these contracts; and dis- 
closes the fact that, while an absolute loss was sustained 
on the first contract, a relative loss only was incurred on 
the fifth, on which the establishment charges bore a larger 
proportion to the whole. 

If a case could exist in which the profits of manufactur- 
ing some special article were approximately uniform, 
manifestly the absolute amount of profit would depend 
on the output of work ; but then, the sunk capital being a 
fixed quantity, the rate of profit would obviously not be 
uniform. Similarly, it might, perhaps, be imagined that, 
if half the normal quantity of work be done, an approxi- 
mation to accuracy of estimate might he obtained by 
doubling the proportion of the fixed charges for rent, 
rates, insurance, depreciation, salaries, and other inci- 
dental expenses; but almost anyone who has not made 
a special study of the matter would be surprised to find 
how wide of the mark such an estimate would be. The 
following illustration is derived from facts of actual ex- 
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perience. In successive periods of abundance and slack- 
ness of work, where the work and management continued 
of the same character, less than 30/. of wages usually com- 
pleted 100/. of finished work in the brisk times, as shown 
for the first period plotted in Fig. 4. Here the actual 
invoice price of the output is indicated by the line OO; 
and replacing it by the horizontal straight line marked 
100, the line WW is plotted to represent the percentage 
of wages on output. The vertical scale for the output has 
been altered, and the years have been transposed and 
combined, so as to get a continuously falling line for the 
output ; and corrections have also been made for varying 
conditions. The wages line WW is then a continuously 
rising line, until in the slackest period the wages were 
more than doubled for the same value of output, while 
the rate paid per man in the slackest period was actually 
less than in the busiest. In other words, in the same 
factory and under practically the same conditions, a work- 
man turned out five finished articles at higher prices when 
there was plenty of work, as against little more than half 
the quantity at lower prices when work was slack. In 
the latter case loss is almost inevitable. 

In this connection there is one consideration which 


must not be lost sight of, namely, that the percentage of | tions, the practical result of each year should 
labour cost to the total cost of finished work is dependent | not so much by the percentage gained on capital, which 
both on the wages paid, and on the works charges, and | is the ordinary gauge, but by the result which past ex- 


on the store issues ; and that the percentage of the works 
charges is diminished in brisk times, while that of the 
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store issues may be considerably increased. For instance, 
it is possible to buy forgings either finished or rough. 
With abundance of work in ee it may be expedient to 
buy in as finished a state as possible ; and in slack times 
to do all possible work in one’s own shop. The effect, 
however, 1s to pass through the store issues to finished 
work account a high-priced article when bought in the 
finished state, and the same article at a low price when 
bought in the rough ; and thus to disturb the percentage 
of labour. Having examined individual cases, however, 
the author is satisfied that this consideration by no means 
accounts for the discrepancy pointed out. To what extent 
the latter may be explained by the supposition that work- 
men do not like to complete a job without prospect of more 
to follow—or how far it may arise from the necessity, 
when there is little work, for more change of job, by em- 
ploying a man upon a variety of work instead of con- 
tinuously upon one kind; or iow far the mere emptiness 
of the shop may give increased opportunity for skulking ; 
or how far disheartening infiuences may unconsciously 
sap normal energy—it 1s perhaps both hopeless and 
useless to inquire. Under these circumstances it may 
probably be hopeless to ask for higher prices ; but it is 
worse than hopeless, it is ruinous, to attempt to reduce 
loss by restriction of output. The remedy, whether prac- 
tical or not, would lie in the opposite direction. At all 
times, therefore, it is of the highest importance that the 
manager should have before him in the most simple and 
intelligible form the facts which day by day go to form 
an aggregate of prosperity or adversity. Before even the 

2st management can have any chance of success, there 
must be provided an ——— supply of work to do 
reasonable justice towards the sunk capital and the staff. 


If the manager be an expert book-keeper and devote a 
good deal of time to the study of the books, he may 
acquire all the knowledge which can be embodied in a 
diagram. Buta clerk once instructed in the method of 
procedure would probably, in most cases, produce more 
expeditiously, more correctly, and much more cheaply a 
diagram containing all the information in the best form. 
The author's idea is to present to the management, with 
the utmost clearness and the least ible trouble, an 

exact record of progress in any desired detail. 
| One other advantage in a good series of diagram 
| accounts extending over a period of years, lies in its 
| showing that extreme over-pressure of work is too costly ; 
| extreme deficiency of work is ruinous; between them 
somewhere lies a mean, at which the highest profit may 
be made. It is important, therefore, that this mean 
| should be ascertained, and then that it should at all 
times being as nearly as possible maintained. Good 
management should be judged, not by the mere profit 
made, but by the profit viewed in the light of the favour- 
able or adverse circumstances under which it has been 
made. Moreover, when the capacity of works for profit- 
| making has been ascertained by the review of ~ opera- 
gauged, 








rience has proved the works are capable of producing. 
hat is to say, if 30,000/. can be gained in a typical year, 
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and only 20,000/. has been gained in a particular year, 
there has been in this year, Be brought out in figures 
or not, a loss of 10,000/., which would be shown in such a 
diagram as Fig. 2 if one extra line were added. 

The facts which apply to the general conduct of works 
apply in different degrees to all the separate departments 
in which profit or loss may be made. In many cases it 
would doubtless be found advantageous to construct 
diagrams of departments, so as to show what each depart- 
ment is doing towards the general result, and also toshow 
from time to time its own progress towards economy or 
towards increased expenditure. In Fig. 5, for instance, 
is shown a diagram of the actual consumption of water in 
a factory on Tyneside during the four years 1893-6. The 
water account being kept in this di m form, attention 
was at once drawn to the great rise in the latter part of 
1895, thus leading to an investigation which disclosed a 
serious leakage due to two broken pipes, whereby for the 
third quarter of the year 19,700 gallons were escaping 
daily p some a neighbouring drain-pipe. The discovery 
and stoppage of the first leak produced the first fall in the 
diagram ; but as the consumption was still too high, the 
pipes were further laid bare, and the second leak was 
then discovered and stopped. The improbability of the 
loss of water being detected by the mere payment of the 
water account was here increased by the fact that the 
turn-over of the frm contributing this diagram exceeds 
700,000/. a year. 

In Fig. 6 is shown a diagram representing the plotting 
of 30 out of 100 consecutive orders executed in a foundry. 
These have been selected and arranged, so as to get the 
line of invoice prices to fall continuously from left to 
right, as shown by the descending stepped profile; and 
also to omit orders which were too small in amount to be 


line, also stepped and mainly falling in the same direction, 
is not continuously descending, but occasionally rises, 
The space between the two lines represents the apparent 
profit, exclusive of establishment charges. The diagram 
in this form is considered by the author to be a readier 
guide for revealing anomalous results than a double array 
of figures would be. For illustration only, the wavy line 
XX is plotted separately, representing the percentage 
which the apparent profit forms of the costs, apart from 
establishment charges; and in the lower line YY the 
establishment charges are distributed in proportion to the 
costs. It is seen that this line YY is not parallel to the 
upper line XX ; but the lower line YY represents the 
accurate results of the work done, and this line should be 
the duty of the cost clerk to present to the management 
at short intervals. In two instances within the author’s 
knowledge surprising results have arisen from working 
out this line, showing unexpected and considerable dif- 
ferences between tariff rates for various classes of castings 
and their actual costs. 








UNREMUNERATIVE RAILwaAys.—The New South Wales 
Railway Commissioners have published a Table showing 
the loss on certain lines in New South Wales, after 
paying interest and working expenses for 1896, as 
follows: Narrandera to Jerilderie, 12,011/.; Juree to 
Hay, 8494/.; Wallerawang to Mudgee, 27,242/.; Coota- 
mundra to Gundagai, 6168/.; Goulburn to Cooma, 
47,525/.; Murrumburrah to Blagney, 42,172/.; Orange to 
Molong, Parkes and Forbes, 2162/7.; Blacktown to Rich- 
mond, 5256/.; Tamworth to Armidale, 34,207/.; Armi- 
dale to Jennings, 62,819/.; Hornsby to Milson’s Point, 
14,721/.; Sydney to Kiama, 33,9097.; Kiama to Nowra, 
11,9742. ; Lismore to Murwillumbah, 28,152/.; Sydenham 
to Belmore, 8119/.; Culcairn to Cowra, 7118/.; Nyngan 
to Cobar, 2885/.; Cootamundra to Femora, 21597. This 
makes a total of 1257 miles of railway, costing 14,000,000/., 
on which the loss, after providing for working expenses 
and interest, was 357,093/. for 1896, as against 369,414/. 
for 1895. This is an improvement of 12,000/., notwith- 
standing that the line from Juree to Hay has to be 
again included in the non-paying list with a defi- 
ciency of 84947. For the previous year it returned a 
small profit, largely consequent upon exceptional stock 
traffic. Narrandera to Jerilderie has also receded 
through a falling off in the live-stock traffic. Other lines 
exhibit a backward tendency, but generally an improved 
result is shown. The Orange to Molong, Parkes, and 
Forbes line continues to improve. There is also an appre- 
ciable improvement in the Hornsby to Milson’s Point 
and Sydney to Kiama lines. The annual loss on both 
is, however, still considerable. With regard to pioneer 
lines—Jerilderie to Beurigon, Parkes to Bogan Gate, and 
Narrabri to Moree, opened quite recently—the former 
shows a slight loss, but there 1s reason to anticipate an 
improvement. The two latter lines, however, indicate 
. good prospect, more particularly the Narrabri and 

oree, 





WESTERN UNION TELEGRAPH Company.—The business 
of this company, which formerly expanded year by year, 
has, since the troubles of 1893, been barely maintained. 
In 1867, the number of telegrams despatched by the com- 
pany was 5,879,282. In 1877, the number had risen to 
21,158,941, and in 1887 it stood at 47,394,530. In 1892 the 
total was carried to 62,387,298; and in 1893 there was a 
further advance to 66,591,858. In 1894 there was a drop 
to 58,632,237 telegrams, and since then the business of the 
company has been practically stationary, the number of 
messages despatched in 1895 having been 58,307,315; in 
1896, 58,760,444 ; and in 1897, 58,151,684. It may be ob- 
served that each of the years mentioned in this recapitu- 
lation closed June 30. The revenue of the company also 
advanced satisfactorily up to 1893, but since then it has 
fallen off. In 1867 the receipts were 6,568,925 dols.; in 
1877, 9,812,353 dols.; in 1887, 17,191,910; and in 1892, 
23,706,405 dols. In 1893 the revenue attained its maxi- 
mum, viz., 24,978,443 dols., but in 1894 it receded to 
21,852,605 dols. In 1895 it stood at 22,218,019 dols., in 
1896 at 22,612,736 dols., and in 1897 at 22,638,859 dols. 
Although the business of the company has been stationary 
during the last three years, the length of wire stretched 
and the number of offices in operation have been gradu- 
ally increased. In 1867 the company owned 85,291 miles 
of wire ; in 1877, 194,323 miles ; in 1887, 524,641 miles ; 
and in 1892, 739,105 miles. In 1893 the total was carried 
to 769,201 miles; in 1894 to 790,792 miles; in 1895 to 
802,651 miles; in 1896 to 826,925 miles; and in 1897 to 
841,002 miles. The number of offices in operation in 
1896 was 2565; in 1877, 7500; in 1887, 15,658; and in 
1892, 20,700. In 1893 the total was carried to 21,078 ; in 
1894 to 21,166; in 1895 to 21,360; in 1896 to 21,729; 
and in 1897 to 21,769. The check which the business 
and revenue of the neo, ed have experienced since 
1893 has accordingly not n due to a want of energy 
on the part of the management; it is simply the result 
of the depression which has prevailed in nearly all 
branches of American business. The net revenue of the 
company in 1896-7 was 5,732,203 dols., as compared with 
5,897,980 dols. in 1895-6, and 6,141,390 dols. in 1894-5. 
The amount distributed in dividends in 1896-7 was 
4,792,855 dols., as compared with 4,767,805 dols. in 
1895-6, and 4,767,734 dols. in 1894-5. Interest on bonds 
absorbed 895,510 dols. in 1896-7, as compared with 
893,967 dols. in 1895-6, and 893,822 dols. in 1894-5. The 
amount expended in telegraphs, investments in other 
telegraph companies, franchises, patents, &c., stood at the 
close of June, 1897, at 101,761,510 dols., as compared w ith 
101,306,874 dols. at the close of June, 1896. The business 
of the company has somewhat revived since June this 
year, and there is little doubt that the undertaking will at 
once profit from any general restoration of business 








If the supply of work be inadequate, and, therefore, un- 
fair in this respect, no management can prevent disaster. 





plotted clearly on the scale of the diagram. The cost 


activity in the United States. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 

number of views given in the Specification Drawings is stated 

an case; where none are mentioned, the Speotfication is 

not illustrated. 

Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 


ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of 


the ge ape oe of @ complete 
ification is, in each case, given after abstract, unless the 
Pa ent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS AND EXPLOSIVES. 


22,717. George Kynoch and Cane, Limited, 
and A. T. Cocking, Witton, Warwick. ethod and 
Apparatus for Mixing and Conveying Acids for Use 
in Nitro-Glycerine and other Manufactures, [2 Figs.) 
October 13, 1896.—As applied to the nitro-glycerine and gun- 
cotton manufacture, the object of this invention is to mix the 
nitric and sulphuric acids required more easily and accurately, 
and to transmit or convey the mixed acids from one part of the 
works to another when mixed by means of a pipe line. For the 
purposes of the apparatus a vacuum is employed for introducing 
the acid charge into the measuring vessels, and air pressure for 
mixing the acids and afterwards for forcing the mixed acid along 
the pipe line. A cast-iron cylindrical vessel B is mounted upon 
standards B! to raise it above the ground level. Upon the vessel 
are mounted two upright iron cylinders A and A! for the nitric 
acid and the sulphuric acid respectively. Both vessels have 
gauge glasses A6, and are closed at both ends. Between the 
lower part of each measuring vessel and the acid container is a 
pipe fitted with a cock A3, To the upper parts of the measuring 
vessels are connected yaad A5 leading to a vacuum pump or 
a vacuum reservoir and controlled by cocks. Thus both vessels 
are evacuated and the pipe connections are opened by cocks A? re- 
spectively to the sulphuric acid and nitric acid supply, and into the 
vessels by means of the vacuum are run charges of the respective 




































































acids, which charges are measured by graduated divisions opposite 
the gauge glasses. The measured charges so introduced into the 
measuring vessels are discharged into the acid-containing vessel 
by means of the cocks A3, the vacuum connection being meantime 
cut off by closing the cocks A4 and access to the air allowed at 
the top of the measuring vessels, The air-discharge cock B® is 
also open at the top of the containing vessel to allow the air to 
flow out as the acids flow in. Along the bottom of the contain- 
ing vessel is arranged a perforated pipe B2 connected by a tap B3 to 
a supply of compressed air. At the bottom of the acid-containing 
vessel is another cock B4 connecting preferably to a lead discharge 
pipe leading from the acid-containing vessel or egg to that portion 
of the works where the mixed acid is to be delivered. When the 
acids have been introduced into the containing vessel, compressed 
air is blown through for a time to cause thorough mixing and the 
air cock B® at the upper part of the mixing vessel is then closed, 
and the compressed air is allowed to accumulate in the upper part 
of the containing vessel. The discharge cock B4 is then opened 
to a suitable extent, and the mixed acids are forced along the pi 

to the desired parts of the works, in many cases as much as a mile 
away. The pipe leading from the acid-containing vessel through 
the works is arranged with taps at both ends, and it is always 
kept filled with acid so as to avoid the introduction of atmo- 
spheric air and consequent corrosion of the pipe or dilution of the 
acids by atmospheric moisture. (Accepted September 29, 1897.) 


26,253. Vickers, Sons, and Co., Limited, A. T. Daw- 
son, and G.T. Buckham, Sheffield. Primers for Ord- 
nance. [3 Figs.) November 20, 1896.—Referring to Fig. 1, A is 
a metal tube having its front part 1 charged with gunpowder or 
other suitable explosive and having a central rod or wire A2 
terminating in front ina cup3. The rod 2 and cup 8 are insulated 
from the metal tube A by a lining 4 of ebonite or other suitable 
material. The cavity in the cup 3, and for some distance in front 
of it, is charged with suitable fuse composition 5 covered by a 
metal cap 6 having holes through it, A platinum wire or strip 7 
passes through the fuse composition 5, and connects a nipple 8 in 
the centre of the cup 3 to the cap 6 ; the flange of the cap 6 is in 
close contact to the interior of the metal tube A. The action is as 
follows: When a current of electricity is transmitted through the 
central rod or wire 2 and the platinum wire or strip 7 to the metal 
+ the primer tube A, the platinum wire or strip 7 becoming 

eated fires the fuse composition 5, which, in its turn, fires the 
sat 1 in front of the cap 6, thus igniting the charge of 
the gun. The lip of the cup being expanded by the pressure of 
hay explosion gases, _— as a gas check, preventing the gases 

rom passing rearwards, when the charge is fired. In the arrange- 

ment shown in Fig. 2, in which the primer is fired by friction, no 
oe is required. The central rod 2 and cup 8 are fitted to 
it €; the rod 2 having at its rear end a head or loop 9 by which 
+ pe be pulled. The nipple projects forward from the centre of 
prea. 3, and has a screw thread cut on it or is otherwise exter- 
y roughened, and is passed through a hole in a bush 10 screw- 


shoulder in the tube A, and is thus prevented from moving back. 
The nipple and hole are of such a form that there is room for 
fulminating composition between the ~— and the interior of 
the hole. en the central rod is pulled, dragging the nipple 8 
along the hole in the bush 10, the fulminate or other explosive 
composition is fired, and thus the explosive 1 and charge are 
in turn fired. The lip of the cup 3 actsas a gas check. Referring 
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to Fig. 3, which shows a friction primer, no insulation is required ; 
the central rod 2 is screwed into a boss 3 which has a hole or 
several holes through it, into which screwed or otherwise 
roughened bars 11 and 12 are fitted. When the central rod 2 is 
— dragging the boss along the roughened bars 11 and 12, the 
ulminate or other explosive composition 5 is fired, thus igniting 
the explosive 1 and charge in turn. (Accepted October 6, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,028. G. Lurmann, Gunnebo, Sweden. Rolling 
Wire and Bars. [5 Figs.) September 22, 1896. [Date 
claimed under International Convention, March 30, 1896.]—The 
whole construction consists principally in three conical rollers a!, 
a2, a3, which are so arranged in relation to one another that their 
axes converge towards a common point. These rollers have as a 
bearing a conically-bored socket b placed ina arg ai B, so that 
the distance between the rollers may be varied by moving the 
said socket. The spindles ml, m2, m3 have their ends remote 
from the rollers a1, a2, a3 mounted in a disc f, which is rotatably 
mounted ona standard A. These spindles receive their motion 
from a toothed wheel g, which is also mounted on the standard A 
and is rotated by means of a shaft i and a toothed wheelh. The 
spindles are thus made to rotate around the axis of the toothed 
wheel g. Each of the spindles m1, m2, m3 carries a bevel wheel d, 
which gears into a stationary toothed wheel e fixed to the stan- 
dard A. When the spindles m1, m2, m*# rotate around the axis of 
the toothed wheel g, the wheels d run round the toothed wheel e 
and cause the spindles m1, m2, 1? and the rollers a1, a2, a? which 
are coupled with the spindles, to rotate around their own axes 
simultaneously with their rotation around the axis of the wheel g. 
In order to facilitate this movement of the spindles m1, m2, m:*, 
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of blank by hand. As shown in Figs. 1 to 3, a movable collar or 
sleeve d formed in two separate or semi-circular halves is mounted 
on the mandril a! to bear directly behind the rear end of blank @ 
during the rolling operations, and this collar d is held in position 
by means of a groove or grooves formed on mandril a! and corre- 
sponding ring projections on the inside surface of the collar d 

and a tapered or adjustable hook or ring strap d! is fitted roun 

the collard. When the blank has been rolled up to the collar, 
the hoop d} is eet back by coming in contact with a fixed top 
a2 and the split collard falls off the mandril, and so allows the 
remainder of the blank a to pass between the rolls A, Al. In the 


arrangement shown in Figs. 2 and 3, the turning movement of the 
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mandril a1 and blank a, as well as their feed between the gapped 
rolls A, Al is performed in an automatic manner. This is effected 
astfollows: The rear end of the mandril a! is connected to the 
iston-rod B! of a cylinder B carried on a slide B2, and a carriage 
4 on cylinder B is operated to give a forward feed to the cylinder 
B and blank a, and this feed may either be continuous or inter- 
mittent. The piston is actuated by steam or other fluid pressure 
led to the movable cylinder B by flexible piping. By this means 
the blank a is pushed through between the rolls A, A! after each 
revolution of the latter, and the pressure is regulated by a valve, 
so that the pressure shall be exerted only when the blank is oppo- 
site the gapped part of rolls A, Al. (Accepted September 29, 1897.) 


26,730. J. M. Ross, Glasgow. Screw Keys, Span- 
ners, or Wrenches. [4 Figs.) November 25, 1896.—The 
improved screw key or spanner is composed of two jaw pieces A, 
B, each formed on a stem-piece or bar A!, B! respectively, the 
stationary jaw A having a slot or orifice A? formed in it through 
which the stem B! of the movable jaw B is passed and is free to 
slide. The movable stem-piece B! is oblong in cross-section and 
tapered on both sides towards its top and bottom edges. The 
orifice A? in the stationary jaw A is similarly tapered or con- 
tracted towards its upper and lower ends, but is of such larger 
size as will freely —_— of the sliding through it of the movable 
stem Bl whose end may lie in a groove A? in the stem-piece A! of 
the stationary jaw A. In using the spanner the jaw-pieces A, B 























caused by the toothed wheels h and g, there may be used, espe- 
cially if the spindles m1, m2, m* be long, an additional toothed 
wheel g! driven from the shaft ¢ by means of a toothed wheel h1. 
The socket b, which rests in the support B, and embraces the 
rollers a1, a2, a3 may be displaced to the left or to the right so as 
to cause the rollers a1, a2, a* to increase or decrease the distance 
of the rollers from one another in order that wire or bars may be 
rolled of greater or less thickness. In order to render the wear 
of the inside of the socket b uniform, and to diminish the friction 
during work, the socket itself is rotated by means of the gearing 
g2 h2, so that fresh parts of the inner surface of the socket 
constantly come into contact with the rollers. The socket b 
within which the rollers a1, a2, a3 are placed, is mounted in such 
a manner that its axis lies in the prolongation of the axes of the 
wheels g and e and the disc f. The material (wire or bar) is fed 
through a hole & bored in these wheels and disc, and it is intro- 
duced centrally into the space between the rollers a1, a2, a%, so 
that the rollers rotate about the axis of the wire or bar simul- 
taneously with their rotation about their own axes. By this 
means the wire or bar is stretched and reduced in thickness 
without disadvantageous alterations in its quality. (Accepted 
September 29, 1897.) 


22,770. J. eee, Bothwell, Lanark. Feed- 
Mechanism used in the Step-by-Step Process 
of liing Tubular Blanks, [15 Figs.) October 14, 1896. 
—The tubular blank a, with a mandril a! inside, is fed between a 
pair of the well-known gapped rolls A, Al, and under one arrange- 
ment in which the turning and feeding forward movements of the 
mandril and blank are performed by hand the step-by-step in- 
creased feed of the blank is controlled by a chain or _— wound 
round a drum or barrel. This is effected, as shown in Fig. 1, by 
attaching the rear end of the mandril a! to a handle bar 6 whic 
would have a swivel hook or link mounted to turn freely on a pin 
at its other end. A chain or rope cis wound on a drum or barrel 
a suitable distance away from the rolls A, Al, and its end would 
be attached to the swivel hook bl, and this drum would be 
rotated by a worm and wormwheel c3 or other well-known mecha- 
nical motion to give the necessary amount of unwinding of chain 
and feed of blank a at each action of the rolls A, A! sufficient for 
the regulated t of i d step-by-step movement of 
the mandril and blank, and this unwinding of chain may be either 
continuous or intermittent. A small roller or cylinder c4 is 
mounted over the coiled drum c! to keep the chain or rope ¢ from 
getting slack on the drum. A roller or rest A? is fitted a short 
distance from the gap rollers A, Al for carrying and J 
the blank @ when it is not —— between the rolls. By this 
means the tubular blank a is fed by step-by-step intermittent for- 
ward and backward movements, the automatic feed of the chain c 








threaded or otherwise roughened. The bush 10 bears against a 





iving the requisite increased lengths for the regulated feed of 
Coat, while the swivel hook permits of the turning movement 


are adjusted by sliding or telescoping the stems A!, B! on each 
other until the jaws exactly fit the bolt-head or nut to be engaged. 
The two stems A!, B! are then gripped by hand, and the pressure 
exerted on the gripping faces of the jaws causes the tapered or 
bevelled edges of the movable stem B! to grip or lock with the 
tapered edges of the orifice A? in the stationary jaw A, and thereby 
prevents the separating of the jaws. Upon relieving the pressure, 
or ceasing to turn the bolt or nut, the movable stem-piece B! will 
again freely slide in the orifice A2 of the stationary jaw. The jaws 
when closed may form a hammer, and the ends of the stems oppo- 
site to the jaws may be shaped to form useful tools such as a 
on C and a tyre remover D. (Accepted September 29 
1897. 


MINING, METALLURGY, AND METAL 
WORKING. 


26,937. J. W. Hall, Bilston, Staffs. Regenerative 
Furnaces. (2 Figs.) November 27, 1896.—Al, A2 are two 
ordinary air regenerators. B!, B2 are two gas regenerators, above 
which is the ordinary furnace C. D!, D2 are two additional 
regenerators of which D! receives the waste products of combus- 
tion from the air and gas regenerators Al, B! and, when the fur- 
nace is reversed, D2 is the regenerator which receives the waste 
products of combustion from the ordinary regenerators A2, B?. E 
is the usual gas flue from which the gas is taken by the ordinary 
gas box e' through the regulator valve F, from which it is dis- 
tributed to the two ordinary pot-lid valves G', G2, through which 
the gas passes to one or other of the gas regenerators B', B2. The 
air enters either one or other of the extra regenerators D', D2 
through the butterfly reversing valve H, and from that extra re- 
generator the air passes to the ordinary regenerator, and so on to 
the furnace. Assuming that the air is entering the furnace C 
through the air regenerator A2, and the gas is entering the fur- 
nace through the gas regenerator B?, the valve G2 will be on 
its lower seating as shown, so that the gas will enter the furnace 
C from the gas flue E along the horizontal gas-box e! and over the 
valve G2 and along the outlet e? of the gas-box and through the 
ordinary gas regenerator B2. The air meanwhile enters the extra 
regenerator D2 by the butterfly reversing valve H and passes 
through the same and through the passage d' and up through 
the ordinary air regenerator A? to the furnace CO. The waste pro- 
ducts of combustion will pass from the furnace C down through 
the ordinary air regenerator A! and gas regenerator B!, and as 
the valve G! isin contact with its upper seat as shown, the pas- 
sage e3 will be connected through the side-box and valve-box with 
the extra regenerator D‘, so that the waste products of combustion 
will pass from the ordinary regenerator B* through the e e3 
and upand under the pot-lid reversing valve G? and down and 
through the extra regenerator D', where it meets the upper por- 
tion of the waste products of combustion which enter the extra 
regenerator D! through the ordinary regenerator A!, and thus all 
the products of combustion ipass through the extra regenerator 
D! and on through the butterfly reversing valve H and along the 





chimney flue I to the stack J. Thus the extra regenerator D? is 
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heated by the waste products of combustion from the ordinary 
regenerators A', B', which otherwise would have passed direct to 
the chimney. The heat stored in the additional regenerator D! 
is used up in heating the incoming air passing therethrough when 
the furnace is reversed, the waste products of combustion then 
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passing in a similar manner from the regenerators A®, B? through 
the extra regenerator D2, and in the same manner heating this 
regenerator ready for heating the incoming air, when the furnace 
is ayain reversed. (Accepted October 6, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


27,427. S. Dure, Barry Dock,Glamorgan. Rudders 
for Ships, &c. [5 Figs.] December 2, 189¢.—The object of 
this invention is to construct a rudder for ships, boats, and other 
vessels, whereby the steering of such vessels is greatly facilitated, 
and the turning capabilities of a vessel fitted with this invention 
are materially increased in proportion tothe angle through which 
the rudder has to pass to effect the steering. With this object 
in view the rudder blade is formed so that when seen in hori- 
zontal section, it increases in width towards the after part (that 
ix, the blade is tapered in its horizontal section from the main 
frame of rudder to its after end). and it is by this construction 
that by a small motion or deflection of the rudder, a very con- 
siderable effect is produced in the steering of the vessel. The im- 
proved rudder is made with a frame, consisting of a main for- 
ward piece or rudder-post A, and an after part B composing 
stays and “bow.” The main forward piece A is formed with 
suitable lugs A!, or with other known or approved fittings, in 
order that the rudder may be held in position upon the sternpost 
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of the vessel, to which the rudder is to be applied. The after-ex- 
tending part.B is shown as being formed of open framework. In 
Figs. 3 and 4 the part B in cross-section is shown as being broader 
at the after portion than it is at the fore end, and this after part 
B is arranged to receive a steel or other metal plate or covering- 
piece C, on each side thereof, which may be secured upon the 
part B by riveting or by other suitable means. The plates C, C 
when placed in position upon the part B, take up a position at an 
angle to each other similar to the angle of the sides of the part B, 
the plates diverging apart at a distance which varies in different 
cases. Such a rudder is or may be connected or hinged to the 
sternpost by any well-known means, such as by the lugs A! afore- 
said. In some cases the mechanical construction of the rudder 
may be varied; thus Fig, 1 shows a rudder having a central plate 
Cl ‘secured to arms B extending from the main piece A of the 
rudder, On to each side of the central plate C! are fixed plates C, 
© as shown, thereby causing th: rudder to taper in plan view. 
(Accepted October 6, 1897.) 


18,192. R. Runeberg, St. Petersburg. Means ap- 

licable for Use in Navigating Vessels in Ice- 
Eovered Water. (2 Figs.) August 4, 1897.—In navigating 
ice-covered water it often happens that a vessel becomes fixed in 
the ice and is incapable of being moved. In most cases disengage- 
ment from the ice may be effected by careening or inclining the 
vessel. Fig. 1 represents a vessel provided with means for careening 
according to this invention. The vessel is furnished with water 
tanks A, A arranged on each side, and as far out as convenient, 
the capacity of such tanks corresponding with the size of the 
ship. hese water tanks, which may be built in the side of the 
ship or be fitted up as separate cisterns or water compartments, 
are connected by means of a pipe or pipes B and furnished with 
gauge glasses a and safety valves a!. Steam pipesC communicate 
with the upper part of each tank, the said pipes being provided 
with pressure-reducing valves for regulating the pressure of the 
steam from the boilers. On the steam pipe C is a four-branch 


tanks on either side of the ship. A valve E is provided for the 
purpose of admitting sea water to the tanks. The mode of opera- 
tion isas follows : The valve E is maintained open until the tanks 
are about half-full. This valve is then closed, and the steam 
admission to the tank or tanks on one side of the vessel opened, 
whereby steam enters through the four-branch cock D, causing 
the water in this tank to be forced into the tank or tanks on the 
other side of the vessel. The air from the latter tank or tanks 
escapes to the atmosphere through another branch in the four 
branch cock. Should this pressure displacement not prove suffi- 
cient to effect the desired careening, and thus to free the vessel, 
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the cock D is so turned as to admit steam into the tank, which, by 
the previous operation, has become filled with water, the steam 
from the other tank escaping meanwhile into the atmosphere. 
This has the effect of displacing the water on the —— side of 
the vessel to that last displaced. The above-described displace- 
ment of the water may be effected in a few seconds, according to 
the capacity of the pipes, and may be repeated as often as may be 
until the liberation of the ship is effected. As thesame water is 
used repeatedly, it will soon become heated, and the loss by con- 
densation is thus not considerable. The displacement of the 
water may be effected by any suitable arrangement of pump. 
(Accepted September 15, 1897.) 


VEHICLES. 


17,485. W. Brierley, Halifax, Yorks. Wheels for 
Vehicles. (7 Figs.] July 26, 1897.—The invention consists in 
dispensing with radial spokes and substituting therefor and 
for the rim device or devices of such a form as to secure 
and afford full pliability corresponding to the direction of 
concussion in order to provide the required elasticity. Fig. 1 is 
an example of improved wheel made in one piece. Figs. 2 and 3 
show examples wherein two or more parts are employed. The 
new wheels may be made with one spring part b, and which is 
securely held in the nave a, and bent as shown by Fig. 1; the rim 
c of the wheel is formed by the outer continuation of the one 





spring part b, whilst the other end of the part b is connected 
with and inserted into the nave a. In cases where more than one 
part b are employed each outer end will be continued so as to form 
that part of the rim between one part b and the next part b. It 
is preferable to make the part b gradually tapering from the nave 
to the rim. In the examples illustrated the nave is provided 
with a number of apertures d, corresponding to the number of 
parts b. In order to give the wheels an equal and soft motion 
their rims may be provided with india-rubber tyres in the well- 
known manner, (Accepted September 15, 1897.) 


MISCELLANEOUS. 


k. Cen- 
3 Figs.] September 25, 1896.—This 
invention has for its object the adaptation of electric motors for 
direct driving of self-balancing centrifugal machines in which it 
is desirable that the oscillatory or gyratory movements of the 
rotating shaft should be accompanied by corresponding move- 
ment of the motor or its stationary casing. The armature or 
rotating part A of the electric motor B, which may be of any well- 
































known type, is directly secured to the rotating shaft C of the cen- 
trifugal machine D or to an insulated or other sleeve E keyed on 
the said shaft. The field magnets F, or stationary parts of the 
motor, are carried by a cylindrical or other casing G surrounding 
the shaft C ; the said casing being secured on the inner stationary 
spindle C! of the centrifugal machine D, and being prevented 
from turning by means of pins or studs H engaging freely on the 
fixed framing I of the machine. By this arrangement any oscillat- 





cock D, the latter being operated from the engine-room or from 
the bridge, or both, and serving to admit steam into the tank or 


ing or gyratory movement of the rotating shaft C and of the 


armature secured on it, is transmitted to the casing G carrying 
the field magnets F, and the relative positions of the parts of the 
motor are maintained. To prevent the passage of oil from the 
bearings coming into contact with the motor B, an annular oil- 
box J is secured around the upper end of the rotating shaft, and 
is formed with a projecting lip or flange J1, which, should the 
oil overflow, carries it over a corresponding lip G! on the stationary 
casing of the motor. A friction brake is provided for stopping the 
machine, and this may be either of the ordinary band form, or, as 
preferred, it may consist, as shown, of an annular disc or wheel K 
surrounding the shaft and fitted with wooden blocks k adapted to 
bear against a rotating disc L secured on the shaft, the annular 
movable disc or wheel K being carried and operated by a forked 
lever M or by a screwed shaft and handwheel or other means, 
(Accepted September 29, 1897.) 

25,004. J, Airey, West Hartlepool, Durham, 
Packing for St “Boxes and the like. [7 Figs.] 
November 7, 1896.—In the stuffing-box there is provided a sleeve 
2 of brass, having an internal flange 2a that surrounds the rod 3 
to be packed, and within the sleeve are arranged divided rings 
4, 4* (of gun-metal, lignum vite, or any soft metal) adapted to 
bear at their inner circumferences against the said rod. Behind 
these rings, between them and the sleeve 2, are springs 5, 5, and 
between two such rings and their respective springs is placed a 
hollow ring 6 made in halves with a deep annular recess in it, of 
a form gradually increasing in width towards the inner periphery 
of the ring, which is in cross-section approximately U-shaped, and 
in external form a short cylinder. The annular recess in this ring 
serves as a reducing chamber to lessen the pressure of any steam 
which may enter it, after passing the first ring 4, such steam ex- 
panding and becoming reduced in pressure in the chamber and 
thereby prevented from readily escaping along the piston-rod be- 
tween it and the next ring 4. The parts of the divided rings 4, 4* 
are preferably each formed along their longitudinal free edges 
with outwardly extending longitudinal flanges 4a between which 
the springs5 are placed, as shown in Fig. 2. These springs are 




















coiled springs of non-corrosive metal (manganese bronze or phos- 
phor bronze) and of approximately oval or oblong form in cross- 
section, so as to be adapted to press the ring segments against the 
rod and also to act in a direction parallel or approximately so to 
the axis of the rod 3, for which purpose they are bent inwardly at 
the inner or at the outer sides, or at both sides. The metal of 
which the springs are made may be of flat or round section. The 
rings 4, 4* are made each recessed at one end thereof to receive 
other ring segments having fillets or flanges 7a that take into 
corresponding grooves or recesses in the shoulders of the main 
rings, the said segments 7, 7a being arranged to break joint with 
those of the main rings 4, 4* and so prevent the ready passage of 
steam or other fluid through such joints. At the respective ends 
of the sleeve 2 are provided a couple of flat rings or washers 8, 8a 
of brass, one of these in each pair (8) fitting at its inner circum- 
ference around the rod 8 and being of less external diameter than 
the stuffing-box 1, and the other (8a) of the pair fitting at its 
outer circumference the wall of the stufting-box 1, but having the 
hole through it sensibly larger in diameter than the rod. Behind 
each pair of said washers 8, 8a is a flanged sleeve, lining, or bush 9. 
The sleeve 2 may be made in halves. (Accepted October 6, 1897.) 


25,544. M. F. X. Foley, Philadelphia, Pa., U.S.A. 
Metallic Trough Floors. [3 Figs.] November 13, 1896.— 
This invention relates to metal trough floors for bridges and large 
buildings. Fig. 1is a cross-section of a floor of a railway bridge 
constructed in accordance with the invention by combining 
channel beams and flat plates. Fig. 2 a like view with a construc- 
tion of double T-beams and flat plates. Fig. 3 is a cross-section 
of a floor suitable for a building. A are iron or steel channel 
beams of the ordinary pattern and of any convenient size. B flat 
iron or steel plates riveted to the channel beams at right angles 
thereto. Cballast placed in the troughs formed by the union of 
the plates and beams. D railway sleepers. E is a short length 
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of railway rail. In Fig. 2 Al are double T-beams used in place 
of the channel beams shown in Fig. 1. In Fig. 3, C! is the con- 
crete or other suitable material used for a filling when construct: 
ing the floor of a building ; F the ceiling secured to the trough 
floor by bolts or other suitable means. When the floors are made 
by joining together channel or double T~-beams and flat 
plates as shown, the sections that are put together at the 
workshop can have all the riveting done by machinery, the only 
hand-riveting required being that necessary to join the several 
sections when they are placed together. In the case of floors de- 
signed to carry heavy weights double T-beams A! may be used 
instead of the channel beams A. (Accepted September 29, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford: 





street, Strand. 
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VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 586.) 
Tue MANUFACTURE OF ARMOUR-PLATES— 
Concluded. 

Arter bending, the plates are taken when cold to 
the planing shop, a building 440 ft. long and 150 ft. 
wide, with a series of magnificent tools. Of this shop 
we give two views on the present page and page 
610, Figs. 96 and 97. Here the armour-plates are 
made approximately to finished dimensions. The 
scrap forms a very large part of the original ingot. 
In the first place, the runner forms a large per- 
centage of the total weight—often quite 25 per cent. 
This, of course, the more fully insures soundness of 
metal in the ingot proper. This is usually removed 
in the press at an early stage of manufacture. It is 
re-heated, and by means of Y dies has made on it in 


the press a series of notches to facilitate its being’ 
broken up into pieces under a falling tup for 
re-charging into the open-hearth furnace. 

One view of the planing shop (Fig. 96) shows a col- | 
lection of seven planing machines, each with mov- | 
able tables, capable of working a job 10 ft. 6 in. 
wide and 10 ft. 6 in. high, the travel of the table | 
being 24 ft. The table weighs about 30 tons. It 
usually happens that an armour-plate of corres- 
ponding weight is on the table, so that the moving 
load is 60 tons, which indicates the power of the 
machine. Each machine is driven by single belt | 
with bevel-reversing gear, the tables being actuated | 
by rack and pinion. The gear is of cast iron, some | 
having helical teeth, others plain teeth. Side | 
and crossing planer attachments and slotting motion | 
are also fitted. The practice at Messrs. Vickers’ | 
Works in most cases is to take a cut in both direc- | 
tions of the traverse of the machine by making the 
tool with a double face. The speed is about 10 ft. | 








The view on page 611 (Fig. 98), shows one of a| taking a cut in both directions of traverse, so that 
series of breast slide planers, the largest being 37 ft. | four tools are always working simultaneously. By 
long between standards, and capable of planing a| means of clutches on the spurwheel shaft the main 
plate 24 ft. long in one cut. The breast, as will be| traverse gear can be disconnected, and by another 
seen from the illustration, can be set at any angle | clutch cross traverse for either or both of the tool- 
by a wormwheel operated by hand gear and placed | boxes can be put into gear independently. The 
at one end of the machine, the breast being carried | speed of cut is from 9 to 11 ft. per minute. 
on trunnions at either end. The breast can be so| An interesting tool for planing bevel edges on 
set that a job 5 ft. 6 in. high may be taken under it. | armour-plates is shown in the view, Fig. 97. 
The saddle, carried on the breast, is fitted with| It will be seen that while the saddle works hori- 
two tool-boxes, the tools being arranged to cut in| zontally on the bed, the tool-boxes are carried on 
opposite directions. In some cases the machines | overhanging arms adjustable and sliding in any 
are fitted with one tool-box, carrying one tool, | direction. On the bed of the machine there is a 
cutting in both directions of traverse. They are| template into which there engages a guide-pin 
actuated by screw gear, and the speed of cut is| carried on the saddle, and as the saddle traverses 
about 10 ft. 6 in. per minute. This tool is a| along the bed, the overhanging arm with the cutting 
most useful one, and when necessary is also used | tools follows the vertical or lateral inclination of the 
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for edge planing or parting. In some cases this! template and thus the edges of plates with irregular 
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Fic. 96. ArmMouR-PLATE PLANING SHoP. 


parting is done with circular saws. The teeth are |shapes and curves are planed. The pin which fits 
loose in some instances and fit into the periphery |on the template bar is an easy fit in the saddle, 
of the saw disc, and in others the teeth are solid | so that it readily accommodates itself to the angle 
on the disc, as in wood-cutting tools. The saw is|or curvature of the template ; indeed, it partially 
driven by wormwheel and belt, the peripheral |rotates, but at the same time forces the whole 
speed being 9 ft. per minute. saddle backwards or forwards on its slide. The 
There are also two pit machines for planing the | tools mounted on the projecting arm are made to 
surfaces of the plates. These are capable of taking | work in any direction. In addition to the back- 
a plate 18 ft. long 12 ft. wide, the depth being 5 ft. | ward and forward motion the projecting arm may 
from the underside of the crosshead to the top of | be tilted to any angle, or may work vertically. 
the table. This great depth is to admit plates with| After the edges of the plates have been planed 
a large curve. In the middle of the table there is | to the approximate size in one or other of the many 
a pit 3 ft. 6 in. wide, 10 ft. long and 6 ft. deep, to| machines in the shop, only the more important 
admit plates on end to have their ends planed. | of which we have attempted to describe, such holes 
The table to which the plate is fixed remains station- | as are required in the face of the plates are drilled. 
ary in the pit. The crosshead is carried by two|The machines for this work are of various types, 
standards mounted on slides on either side of the | being small portable machines, which can be fixed 
table and traversed by a screw and nut through|in any required position on the plates, and are 
bevel and spur gear driven by belt pulleys from the | driven either by rope or electric motor. The holes 
line shaft. On the cross slide, carried by the|are afterwards tapped in the usual way, and to 


per minute, cutting # in. wide, and } in. deep, | crosshead, are mounted two tool-boxes, on each of | prevent injury during the immediately succeeding 
g§ ’ 8 P, > ’ 


while a parting cut is 1} in. by yy in, 





which are two double-tool carriers, capable of| process of sprinkling the plates with cold water 
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after they have been heated to a high temperature, 
these holes are carefully plugged with clay, which 
is easily removed after the chilling. 

The plant which has done good service in connec- 
tion with this process is well shown by the en- 
graving on page 611 (Fig. 99), but this does not re- 
present the full extent of the hardening plant. On 
the river-side an extensive building, contiguous to 
the armour-plate press, rolling mill, and carburising 
furnaces, has been erected, and a new plant has 
been laid down. There is, first, an oil tank, sunk 
under ground-level, in which the plates are im- 
mersed, and there is a new sprinkler, somewhat 
similar to that shown in Fig. 99, which has been 
chosen for illustration for its compactness. The 
water for this new sprinkler is forced back into 
10 tank reservoirs, which are 7 ft. in diameter 
and 25 ft. high, by a centrifugal pump 18 in. in 
diameter driven by a single-cylinder engine, 18 in. 
in diameter by 12 in. stroke, making 260 revolu- 
tions per minute. The re-heating furnaces are 
of the car type already described, as shown to 
the left of the engraving, and the plates in the 
installation illustrated are handled by an over- 
head gantry crane capable of lifting 30 tons. 
When the plate is brought to the required heat 
the car is withdrawn from the furnace, and the 
plate at once laid on an iron grid, so that it may 
be subjected to the chilling influence of water 
until it is so hard on the face that a steel punch, 
ground to a sharp point, and struck with a 14-Ib. 
hammer, cannot make any mark upon it. This is 
effected by jets of water ‘‘ squirted” both on the 
top and bottom of the plate simultaneously. As the 
back has not been carburised, this water treatment 
does not otherwise affect the metal. The pressure of 
the water is about 10 1b. per square inch, sufficient to 
prevent the forming of steam under the water on the 
plate, and so delaying the chilling effect. The jets 
of water are delivered from a number of tubes dis- 
tributed over the whole surface above and below the 
yjlate, and these tubes are drilled with holes about 
{ in. in diameter and about 4 in. pitch. The tubes 
in the upper part of the sprinkler are supported by 
a movable carriage running on rails, so that it can 
be run out of the way of the plate when it is being 
lifted off or on the gridiron. Our engraving shows 
a plate in position, and the movable carriage imme- 
diately over it ready for sprinkling. The coupling 
of the main water-pipe is shown at the further end 
of the movable carriage, the connection with the 
permanent hydrant being made by the turning of 
a lever and screwed spindle. The water is stored 
in a tank, partly shown to the right of the 
engraving, and the head is sufficient to give the 
pressure needed at the jets. The water flowing 
from the plate is pumped back to the tank reservoir, 
so that there is a continuous cycle. For a 14-in. 
plate the sprinkling is continued for three hours, 
during which time 4000 to 5000 tons of water pass 
over the plate. 

An effect of this hardening of the face is to pre- 
clude the possibility of machining it; and the 
depth affected is 1 in. to 1§ in., and any further 
adjustment, usually on the edges, is done by grind- 
ing machines, which we illustrate on page 610, 
Fig. 100. The stones are in segments, secured ina 
cast-iron disc, the spindle attached to which is 
coupled direct to the armature of an electric motor 
of about 30 effective horse- power, running at 
400 revolutions per minute. The whole is so 
mounted that it can be tilted to any angle re- 
quired for the bevel edges of the plates. The 
levers for controlling the swivelling are placed 
at the side, as shown in the engraving, where 
also a platform is provided. There are ad- 
justments in four directions: (1) swivelling about 
the axis of the saddle horizontally, (2) vertically 
about the hinge in the front of the saddle, (3) lon- 
gitudinally along the bed-plate, and at right angles 
to the bed-plate. The first movement is accom- 
plished by worm and segment, the second by worm 
gear, spurwheels, and spur segments, each inde- 
pendently driven by motors. The longitudinal 
traverse along the bed-plate is by a screw actuated 
by a belt and pulley driven from the line shaft of 
the shop. 

This final grinding of the edges or face, should 
such be desirable, completes the construction : the 
only remaining process being the drilling and tap- 
ping of the holes in the back of the plate for the 
large bolts which secure the armour-plates to the 
hull of the ship. As the back is not hardened this 
is an easy matter. The holes vary in size up to 
5} in. in diameter, and extend into the plate a dis- 


tance usually corresponding to the diameter. They 
are drilled in a special way, being undercut at the 
bottom to allow of the necessary air space and 
also clearance for the tap. Mention may be made 
|of the armour bolt-hole drilling machine, which 
| is capable of admitting plates 12 ft. wide between 
the standards and having spindles 5 in. in diameter 
and being capable of swivelling in two directions at 
right angles to each other ; these are driven by belt. 
It is only in accordance with the fitness of things 
that Messrs. Vickers should make the bolts for 
attaching the plates to the ship, as well as the plates 
and the ships. They consist of forged-steel bars 
screwed at each end, one end going into the plate, 
while the other end is fitted with two steel washer 
plates, between which is an india-rubber disc, while 
beyond all is a strong screw nut. The rubber disc 
is an effective buffer in the event of the bolt being 
struck by an enemy’s projectile ; but this is: too 
remote an expectation to require further consider- 
tion here, and thus we depart from the subject of 
armour-plate manufacture. 


(To be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 528.) 

THE time is not long past when geography re- 
ceived but scant attention from students, and but 
little consideration from teachers generally. The 
Health Exhibition (1884) showed, intrinsically and 
by contrast, the great deficiency of our schools and 
colleges, both in results and methods. France, 
Germany, and Belgium had much to show that 
repaid examination ; Great Britain’s exhibits pain- 
fully demonstrated that the science of geography 
was, in the best schools, only in its early infancy. 

The recognition of inferiority was the first step 
towards improvement, and the second was afforded 
by the action of the Royal Geographical Society. 
By lectures and by articles in leading magazines, 
the public mind was informed of the advantages to 
be derived from a rational study of the subject. 
Huxley’s ‘‘ Physiography ” was recommended and 
eagerly read. Geikie’s little manual on ‘‘ Physical 
Geography ” was published. In local examinations 
special papers were set ; the Universities instituted 
lectureships and gave the subject some prominence 
in their natural science examinations. A change 
for the better soon became inevitable. 

Geography ceased to be a mere list of cities, 
lengths of rivers, and heights of mountains. Its 
scope was extended, its aim was exalted. It was 
able to feed the intellect with valuable knowledge ; 
it called into activity the various faculties—the 
memory, the reason and judgment—and, by con- 
genial exercise, contributed totheir harmonious deve- 
lopment. It now fulfilled the twofold end of educa- 
tion ; it gave instruction and mental discipline. 

Dr. Keltie, in his eloquent and substantial ad- 
dress to the Geographical Section of the British Asso- 
ciation, defines geography as the science of the topo- 
graphical distribution of the great features of the 
earth’s surface and of all that it sustains, mineral, 
vegetable, and animal, including man_ himself. 
Scientific geography, in its widest sense, has, there- 
fore, for its final object the correlation between 
humanity and its geographical environment. 

It is, indeed, pleasing to learn that of late years 
a school of young geographers has grown up in this 
country imbued with this lofty ideal. For the 
most part they are men of University training in 
science and letters, who take up a distinctive 
branch of the subject, and make it their speciality. 
It is mainly through their efforts that insipid old 
text-books and characterless maps are being rele- 
gated to the limbo of oblivion, and replaced by 
others that bear favourable comparison with the 
best productions of foreign cartographers. 

We are beginning at last to have a geographical 
literature of our own; and, if the progressive 
movement that has set in, is maintained, the scien- 
tific and educational aspects of geography in Britain 
will be brought more nearly to a par with the ex- 
ploration in which our country has so long and 
so creditably held the lead. 

Dr. Keltie combats the prevalent idea that geo- 
graphers have nothing more to learn on a continent 
like Europe, that is supposed to be completely ex- 
plored. Admitting that the surface characteristics 
of all European countries have been satisfactorily 
mapped, it is then, and then only, that the geo- 
grapher’s chances for real research begin. With 
a Survey map in hand, he will find abundant occu- 








pation, not merely in the cantons of Switzerland 











and the steppes of Russia, but even in any county 
of England, provided he wishes to work out its 
details, the changes which have taken place in its 
topography, as well as the effects of its varied 
features on its history, its inhabitants and its in- 
dustries. 

It is in this praiseworthy and progressive spirit 
that the Royal Geographical Society has seriously 
taken up this very question of systematically 
working out the regional geography of England. 
Each district, we understand, is to be minutely 
examined, and a memoir of moderate dimensions 
prepared to accompany the several sheets of the 
Ordnance Survey maps. : 

If the field for work is so extensive at home, it 
is not surprising to hear that very much still re- 
mains to be done by way of exploring the unknown, 
as well as the little known, parts of our globe. 

In Asia Dr. Keltie finds two vast districts that 
invite pioneer exploration. The first is in Southern 
and Central Arabia, and the second in Tibet, and 
the mountainous districts bordering it on the north 
and east. There is here plenty of remunerative 
work for the scientific traveller ; but it must be 
added that the task is beset with serious difficulties, 
both physical and _ political. 

The coast of Siberia is yet very imperfectly 
known ; and our knowledge of the mountain ranges 
of China and its great river-courses is, to a large ex- 
tent, of the vaguest kind. Asia, then, still offers a vast 
field for active explorers, and also plenty of solid 
material to occupy the leisure and the busy hours 
of geographical societies. 

The map of Africa has undergone marvellous 
transformations from the date of Livingstone’s 
memorable journey across the Dark Continent. The 
chief features of this most repellant of lands are 
pretty fully outlined ; but the details are every- 
where wanting. 

The most important of African problems-~-and one 
which is attracting careful attention at the present 
time—is that of acclimatisation. It is a matter of 
primary importance to know, with at least some 
degree of precision, the effects on Europeans of the 
various factors of the climate. The weight of 
competent opinion to-day is that tropical Africa is 
wholly unsuited as an abode for people of tem- 
perate zones. It is even maintained that a gradual 
process of migration—that is, one by stages—would 
end only in forminga race entirely deprived of the 
energy and character that contributed to make 
Europe what it is. This problem is important, 
especially in view of the continual advance of 
European colonists towards the torrid interior of the 
continent. It can be settled only by observations 
and carefully conducted experiments. 

Turning to North America, we find that the work 
of mapping out and investigating the geology, 
physical geography, and natural sources of the 
country has been uninterruptedly carried on by 
Government surveys. Yet in Canada, as well as in 
the United States, there is still ample room for the 
study of many important physiographical problems, 
such as past or present glaciation, the origin of 
the lake basins, the erosion of river beds, the up- 
lifting and subsiding of continents, the oscillations 
of coast lines, &c. Much has been done by such 
men as Sir William Logan and Dr. Selwyn, and 
much, no doubt, will still be done by surveys under 
the direction of chiefs like Hayden, King, Powell, 
and Dr. George Dawson. Assuch work is of inter- 
national and scientific interest, it is to be hoped 
that political complications or exigencies will never 
be allowed to interfere with its uniform progress. 

Unlike America, Australia offers a very trying 
problem to solve on account of the deficiency in 
water supply. It is said on good authority that 
one-third of the continent is covered by a desert 
as barren and arid as the Sahara, and therefore as 
uninhabitable. But the hopeful feature lies in the 
copious supplies of water that are believed to exist 
beneath the surface. Here again we find the work 
of the self-sacrificing explorer. It is for him to tap 
these supplies and show that irrigation on a large 
scale is possible. By so doing, he will not only re- 
claim vast tracts and improve the resources of his 
country, but will render unending services to his race. 

Attention is called by Dr. Keltie to the imperfect 
and very incomplete knowledge which we have of 
the oceanic and the sub-oceanic world. Lieutenant 
Maury did excellent pioneer work in that direction, 
but on a rather limited scale. The department of 
oceanography was really the outgrowth of the 
famous voyage of the Challenger. It is mainly to 
that expedition that we owe our present knowledge 
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of the conditions which prevail throughout the 
various ocean depths—conditions of movement, 
temperature, salinity, and life. The ‘Challenger 
Publications ” are a magnificent monument to the 

ublic spirit of the Government that found the 
ways and means, as well as to the skill and ability 
of the members of the expedition. 

It must, however, be admitted that notwithstand- 
ing the completeness of their equipment, time did 
not allow those scientific specialists to do more than 
study the general features of the ocean-bed. Accu- 
rate maps of the seas and oceans are, nevertheless, 
required not only by the navigator, but by men of 
science generally. Indeed, almost every day, impor- 
tant questions are raised in connection with cable- 
laying, with fisheries, and submarine mines ; and 
all these involve chapters in oceanography that are 
but meagrely, if at all, written. If our new ships, 
instead of surveying coasts, islands, and shoals, 
could take part in this more general hydrographical 
work, the results could not fail to be of great com- 
mercial value and of great scientific interest. 

Polar expeditions are, no doubt, more tempting. 
They are, just now, fashionable and profitable, even 
though still very hazardous. Every nation seems 
anxious to be the first to reach the northern end of 
our rotational axis and plant its flag there, either 
really or figuratively. Utilitarian people, as well as 
professional thinkers and writers indiscriminately, 
ask what justification there is for this widespread 
eagerness, with its attendant expenditure and expo- 
sure to hardships and dangers. The North-West pas- 
sage to the eastern shores had great prospective value 
toour fathers ; it has only historical interest for us. 
But if there are few or no commercial motives to 
commend these periodic dashes for the Pole, there 
are considerations of a higher order. We cannot 
know the physics of our globe without penetrating 
both polar regions, and making systematic and 
long-continued observations of all natural pheno- 
mena. This knowledge is not sought for mere 
speculative purposes, but to enable us to follow 
better the movements of the air and the currents of 
the ocean, to take greater advantage of the varying 
elements of climate, and to realise more fully the 
electrical and magnetic conditions of the earth. 
With some knowledge of all these variables, we 
shall, no doubt, be able to make a more successful 
attempt at getting for all concerned a satisfactory 
integral of prosperity, progress, and well-being. 

‘“That some one will reach the Pole at no dis- 
tant date,” says Dr. Keltie, ‘‘is certain; Nansen 
has shown the way, and the legitimate curiosity of 
humanity will not rest satisfied till the goal be 
reached.” 

Arctic authorities maintain that the next thing 
to be done is to complete the exploration of the 
North American archipelago, the actual extent of 
which is unknown. If the islands which compose 
it, extend far to the north, they would form con- 
venient stages for the work of a well-equipped ex- 
pedition. We understand that Lieutenant Peary, 
of the United States Navy, has a scheme in con- 
templation to explore this side area. This gallant 
young officer has already shown the sterling mettle 
of which he is made ; and if properly encouraged, 
is quite capable of being the fortunate discoverer 
of our terrestrial pole. 

In the meantime is Canada to look on with in- 
difference? asked Dr. Keltie. She has attained the 
standing of a great and prosperous nation, and has 
shown the most commendable zeal in the explora- 
tion of her own immense territory. This should be 
continued without intermission until she has ex- 
plored the seas that lie between her and the Pole. 
Such enterprises, undertaken in the interests of 
science, elevate a nation and form its glory and its 
pride. So said Dr. Scott-Keltie to the warm ap- 
plause of his numerous auditors. 

The regions that lie under the Southern Cross 
must also be visited and regularly explored. Our 
knowledge of them is very scanty. The conditions 
that prevail seem widely different from those which 
surround the North Pole. Instead of an almost 
landless ocean, it is believed that a continent of the 
size of Australia stretches away towards the Ant- 
arctic Pole. But what is its extent, what are its 
glacial conditions, what is the character of its geo- 
logy, of its physical and biological conditions? 
These are vast subjects calling for prompt research. 
The seas which surround this terra incognita also 
require to be investigated as regards depth, tem- 
perature, and the life which they contain. The 
magnetic elements for many stations have also to 
be determined, and the position of the centre or 





centres of force located. Until this is done, our 
knowledge of the distribution of terrestrial mag- 
netism must necessarily be as unsatisfactory as it is 
to-day incomplete. 

Dr. Keltie points out that this Antarctic expedi- 
tion is peculiarly the work of England, and that if 
an expedition is undertaken, it will receive sub- 
stantial support from the great Australasian Colo- 
nies, which have so much to gain from a knowledge 
of the physical condition of a region lying at their 
very doors, and probably having a serious influence 
on their climatological conditions. If this is right, 
there is but little time for idle discussion, for Bel- 
gium has already sent out a small but well-appointed 
expedition, mainly to carry on deep-sea research 
around the South Polar area, and strenuous efforts 
are being made in Germany to obtain funds for an 
expedition on a much larger scale. 

After hearing the address of the president of the 
Geographical Section, one could not but agree with 
his conclusion that many important lines of inquiry 
are still open to the student of geography, and that 
the possibilities of the science are, like those of 
other departments of research, well-nigh inexhaus- 
tible. 

Since the above was written, Lieutenant Peary’s 
little vessel, the Hope, steamed into the Navy 
Yard at Brooklyn, bearing with it the famous 
Greenland meteorite, which was found on a pre- 
vious voyage off Cape Sabine, near Melville Bay. 
This visitor from interplanetary space consists of 
iron and nickel. A first analysis gives 94 per cent. 
of the former and 6 of the latter. It is nearly 12 ft. 
long, 4 ft. thick, and 6 ft. high, and weighs nearly 
100 tons. It is thus probably the biggest lump of 
wandering matter captured by the earth in recent 
times. Its future home is uncertain ; its temporary 
resting-place, however, is the United States Navy 
Yard, Brooklyn. 

Lieutenant Peary has secured two other Green- 
land meteorites, one weighing about 1000 lb., and 
the other 6000 lb. It is his intention to bring home 
these masses also, in order to enrich State museums. 
Funds have already been subscribed to the extent 
of 30,0001. to enable the daring young Lieutenant 
to carry out his extensive scheme of Arctic ex- 
ploration, and the American Geographical Society 
has passed a resolution expressing its readiness to 
co-operate in the work to the extent of making 
good any deficit that may be left at the expiration 
of the five years during which the exploring party 
will be beyond the Artic circle. This speaks well 
for the interest which American millionaires take 
in the advancement of geographical science. Lieu- 
tenant Peary deserves all the confidence that is 
placed in him, and he is to be sincerely congratu- 
lated on the work already done. He has the pluck 
and dash, as well as the more solid qualities of 
endurance and prudence necessary for exploration 
in the frozen North. If he does not ultimately 
reach the great goal of all such enterprises, no one 
will be disappointed, for he is certain to return 
heavily laden with stores of scientific knowledge. 

Lieutenant Peary gives a graphic account of the 
mechanical difficulties experienced by himself and 
party in excavating the huge mass from its frozen 
bed and conveying it to the coast line, a distance 
of nearly a quarter of a mile. To get it on board, 
lower it down to its temporary resting-place in the 
hold, and secure it there so as avoid all listing 
during the homeward voyage, however much the 
ship might roll in the trough of rough Arctic seas, 
all these were problems of practical engineering 
that appear to have been neatly solved by means 
of hydraulic jacks, oak timbers, heavy steel rails, 
bolts, chains, ballast, &. 

As was to be expected, the presence of such an 
iron mass in the neighbourhood of the compasses 
rendered them useless for navigating purposes, and 
compelled the captain, a veteran Arctic commander, 
to make a coasting voyage all the way back, through 
the dangerous Straits of Belle Isle, to Sydney in 
Nova Scotia, which port was reached just as the 
Hope was burning the last ton of coal. 

The Hope next proceeded to Boston, where a 
further analysis of the meteorite was made, showing 
that it contained 92 per cent. of metallic iron and 
nearly 8 per cent. of nickel. This, it may here be 
observed, is precisely the usual constitution of 
meteorites belonging to the iron class. 

Tn his expedition of 1895, Lieutenant Peary had 
discovered, also near Cape Sabine, two other meteo- 
ritic bodies referred to above, which he succeeded 
in bringing back with him to New York. 

Their composition, as well as the proximity of 





the localities in which they were found to that of 
the mammoth meteorite, tends to show that origin- 
ally all three formed one and the same planetoidal 
mass. The disintegration that ensued would be 
caused by the impact attending its violent plunge 
into the resisting medium of our atmosphere. 

The smaller fragment is an irregular ellipsoidal 
body whose three axes are approximately 28 in. 
19} in., and 10in. Its weight is nearly 1000 Ib. 

The larger fragment presents a somewhat trape- 
zoidal figure. Its greatest length is 4 ft. 3 in., 
its greatest width 3 ft. 3 in., and greatest thick- 
ness 2 ft. Its weight is estimated at 6000 Ib. 

The mammoth itself is 11 ft. 2 in. long, 7 ft. 6 in. 
wide, and about 6 ft. thick. It weighs, as stated 
above, nearly 100 tons, being thus the greatest and 
heaviest meteoritic body known. 

It has, however, been conjectured that these 
Greenland masses are not celestial visitors at all, but 
that they owe their origin to energetic volcanoes 
long since extinct. At best this is but a conjec- 
ture ; the very nature of their composition, as well 
as the absence of other indications of volcanic action 
in those frozen regions, gives substantial reasons for 
believing with Lieutenant Peary, that these bodies 
have come to us from interplanetary space. 

(To be continued.) 








SCIENTIFIC BALLOONING AND THE 
HIGHER STRATA OF OUR ATMO- 
SPHERE. 

(Concluded from page 555.) 
Tue Turrp INTERNATIONAL ASCENTS OF May 13, 
1897, AND GENERAL REMARKS. 

PaRTICULARS concerning these experiments are 
yet tooscarce, but Hermite and Besangon were soon 
ready with their report (Comptes Rendus, 1897, May 
24), which differs in several respects from those on 
previous ascents. The start was made, with the help 
of twoassistants and two policemen, from La Villette, 
near Paris, at 3.33 a.m. ; the air was calm, the sky 
absolutely clear, the temperature + 1.5 deg. Cent., 
yet the balloon was coated with ice. According to 
calculations based upon Laplace, the balloon ought 
to have penetrated into strata of 95 millimetres 
pressure ; the instruments mark 90 millimetres, 
corresponding to a maximum altitude of 17,000 
metres, which was reached at 8 a.m. The addi- 
tional rise, which seems to have been slow and 
subsequent to a stop, is ascribed to evaporation of 
the condensed moisture. The record of the thermo- 
graph, placed within the balloon, supports this 
view. It was remarkably regular—on former occa- 
sions the traces had often been very jagged. At first 
the gas temperature was lower than the outside 
temperature, and it went down to — 60 deg. When 
the balloon was drifting in equilibrium in the 
clear sunshine, the gas rapidly became heated to 
+ 28 deg. ; the external thermograph never indi- 
cated less than — 74 deg., which cannot but be 
too high. Apparently the oil of the Richard instru- 
ment had frozen half an hour after the start, which 
did not stop the motion, but interfered with it. 
Further, in starting, a rope had torn the silver 
paper of the panier parasoleil, so that the sun rays 
had access to the instrument. The balloon first took 
a course to the 8S. W., then to the S.E., and landed 
near Castelletto Villa, in Italy, at 3.45 p.m., 600 kilo- 
metres S.E. of Paris. The balloon must have crossed 
the Alps near Monte Rosa (4638 metres high); 
half an hour before landing it was seen in a height 
of 1500 metres ; finally, it drifted rapidly with a 
local wind. The mean velocity of the balloon, 
reckoning simply between the extremities of the 
path, would be 50 kilometres per hour. This figure 
must, of course, be too small. Two other balloons 
followed ; the one of 180 cubic metres started at 
4 p.M., rising to a barometer of 170 millimetres, 
and travelling 240 kilometres; the other of 40 
cubic metres only (Paris Observatory pattern) 
rose to 4000 metres, barometer 321 millimetres, 
at — 28 deg. Cent., travelling 120 kilometres. 
Both drifted to the south-east, as the first 
balloon, with average velocities of 90 and 85 kilo- 
metres per hour ; the last-mentioned balloon re- 
cords a rapid fall in the humidity on rising and the 
same increase on descending. 

Berlin despatched one unmanned and two 
mounted balloons; Strassburg one balloon; St. 
Petersburg one unmanned balloon, fitted with a 
device of Captain Kowanki which empties the 
sandbags and finally releases the bag, and one 
manned balloon. The first of these two, which 
started already on the night of the 11th to 12th 
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May, travelled in a north-easterly direction over 
to Finland, where it was recovered, reaching 
11,000 metres, and — 75 deg. Cent. 

As to general conclusions, we are not likely to 
learn anything concerning the height of the atmo- 
sphere from the experiments. So far, Laplace’s 
formula, which enables us to derive the height 
above sea-level from barometer observations, has 
fully been confirmed. That would limit the height 
practically to 80 or 90 kilometres, as the pressure 
at 53 kilometres altitude would only be one milli- 
metre. But observations of luminous clouds (con- 
cordant determinations by various methods have 
yielded an altitude of 82 kilometres, e.g.) of shoot- 
ing stars, and other optical phenomena, oblige 
us to assume a denser atmosphere, capable of sus- 
taining floating matter and of supporting combus- 
tion at considerably greater heights. Even if we 
should succeed in reaching much higher strata with 
balloons, we have little hope of checking the baro- 
metric records. What scientific ballooning will, 
however, enable us to do, is to build up the physics 
of the atmosphere of which what is generally under- 
stood by meteorology only forms a branch. The 
French frequently use the far wider term Physique 
du Globe, with justification ; for the physicist, 
chemist, biologist, the geologist as well as the engi- 
neer, have to reckon with atmospheric conditions. 
But we can obtain no definitive answer to atmo- 
spheric problems from observations made in low or 
high buildings, and on mountains, where we never 
have uniform conditions. We want observations in 
the free atmosphere, and our instruments must be 
most accurate ; for a few degrees’ difference in the 
dry and wet bulb indications are sufticient to 
account for vast changes, and such differences ordi- 
nary instruments are too sluggish to record. 
Broadly speaking, a kind of convection theory pre- 
vailed till about 10 years ago; the air rises over 
warm areas and sinks over cold areas. That general 
view is not wrong; but we recognise more fully 
that we have to deal with exceedingly complicated 
thermodynamical problems. Hann proved that on 
the Alps the ascending air currents were not rarely 
colder than the descending currents near by. That 
this should be so during summer, at any rate, is not 
at all surprising. The clouds over a depression 
area keep that area cooler than the high-pressure 
district with its clear sky. In winter a clear sky 
means cold ; but we know now that frequently the 
intense cold is limited to the surface strata. We 
have mentioned several-cases of reversals of tempe- 
rature ; the most striking is that of January 12, 
1894, when — 6 deg. Cent. was observed, near 
Berlin, on the surface and again in an altitude of 
3500 metres, whilst + 10 deg. was registered at 
700 metres. Reversals occur higher up still. They 
are accompanied by air waves whose theory has 
been worked out by Helmholtz, and whose exist- 
ence has been proved by balloons undulating up 
and down, and by cloud waves likewise predicted 
by Helmholtz and observed. We will presently 
return to this subject. 

On the whole, the temperature decreases with the 
height with increasing rapidity, and not tending 
towards a minimum near—50 deg. Cent., as had 
been assumed. We have now a number of re- 
cords below — 60 deg., and we doubt whether 
these values are not still too high. The decrease is 
not regular, and varies considerably. Between 
about 2000 and 4000 metres the decrease is less 
marked ; in W. von Bezold’s opinion, because of the 
strong condensation of aqueous vapours in these 
regions. The influences of seasons and of day and 
night probably do not extend higher than 7000 
metres, but although a good deal of material has 
been collected, it is not safe yet to generalise even 
as regards diurnal variations. Strata of remarkable 
dryness have often been found at comparatively low 
altitudes. On the other hand, cumulus clouds ex- 
tend to great heights; their upper surfaces have 
been found inclined towards the edge of the depres- 
sion. The electrical observations are in a backward 
state, chiefly owing to the lack of suitable trust- 
worthy instruments. As to the electrical condi- 
tions in the high strata, we have as yet learned 
nothing as far as ballooning is concerned. But there 
is at any rate agreement about one point which 
Berson first emphasised. The electrical potential 
decreases decidedly—contrary to a pretty widely 
diffused opinion — with the height, probably ap- 
proaching a constant value. The latest observa- 
tions are those of Le Cadet (Comptes Rendus, 1897, 
April 5). He uses paper matches impregnated 


with nitrate of lead, which are to burn without 








leaving ashes and skin. They are lighted and 
quickly lowered on graduated brass wires; the one 
match is fixed 5 metres vertically above the other ; 
the weight of the apparatus has been reduced to 
2 kilogrammes. Starting from the gas works at 
Lyon at 11 a.m. on a bright day, he found at the 
altitudes to be mentioned potentials which soon 
seemed to become constant : 


metres. volts. 
Gas works oe bs ES 75 225 
Observatory, 11 a.m.... 300 156 
1680 140 
1810 158 
1880 145 
1900 148 
About 2 p.m. ... sti 2300 145 


The determinations concord with those he made 


in 1893, when he found lower values; 264 volts | 
below ; 105 volts at 790 metres; then 80 and 60) 


volts ; and finally 71 volts at his maximum altitute 
of 2520 metres. 


Navigable air ships have as yet too much to) 


struggle for their own safety to collect meteorological 
data. The latest, that of Tatin and Richet (Comptes 
Rendus, 1897, July 24), has not outdone Langley’s 
** Aerodrome;” for though it steamed at 18 metres 
per second, it travelled only 140 metres, whilst 
Langley’s craft did 900 metres. But kites have be- 
come valuable scientific instruments since the days 
when Douglas Archibald drew attention to the 
enormous wind velocities resulting from his experi- 
ments. We have any variety of kites—the ordi- 
nary pattern ; the tailless or Malay kite for light 
winds ; the Hargrave, more desirable for heavy 


winds, practically a square frame, representing a | 


box whose front and back have been knocked out; 
Lamson’s modified multiple Hargrave ; Lieutenant 
Baden-Powell’s military kite to serve as a flying 
machine, and others. The best information re- 
garding these matters is to be found in the Aevo- 
nautical Annual, of Boston, and in the American 
Meteorological Journal. The Blue Hill Observa- 
tory, near Boston, has two stations, 15 and 195 
metres above sea-level. The kites are fitted with 
J. P. Fergusson’s meteorographs (and other in- 
struments) for recording air pressure, temperature, 
humidity, and wind velocity. In 1894 kites went 
up to about 2000 ft. From a communication which 
the well-known expert A. Lawrence Rotch made 
on his kites before the British Association at 
Toronto, we see that records have now been ob- 
tained from a height of 8640 ft., and that the 
United States’ Weather Bureau intend to adopt 
kites. Very interesting are the observations 
of whirls in heights of 1000 ft., and that 
a kite suddenly began to rise vertically when 
a cumulus cloud was approaching. The wind 
velocity generally increased by about a quarter be- 
tween 1000 ft. and 2000 ft. ; the hill itself impedes 
the speed. From clouds observations which Rotch, 
in conjunction with Helm Clayton, has made on 
the Blue Hill we get, for instance, the following in- 
crease with the height: at 1660 ft., 12,650 ft., 
21,750 ft., 29,130 ft. velocities were observed per 
hour of 40, 70, 150, 230 miles. There are two 
daily maxima and minima, the chief maximum 
lying in the afternoon ; the minimum in the early 
morning changes, more distinctly with the seasons. 

A happy, though quaint, adaptation of the kite 
principle to balloons has for some time amused the 
people of Berlin. Air sickness in a captive balloon 


is far worse than sea sickness on board a lightship. | 


To steady the balloon, Captain von Parseval sug- 


gested an inclined cylindrical balloon, which Lieu- | 


tenant von Sigsfeld had constructed after experi- 
menting with wooden and metallic models, not in 
air at first, but in water. 
researches looks like a huge sausage, rounded on 
both ends, resting with its lower extremity on a 
kind of cushion, which answers as fixed rudder. A 
further steadying can be secured by means of a lateral 
semi-spherical balloon. 


In again reverting to the air-waves of Helmholtz, | 


we will follow a paper on ‘* The Great Lakes as 
Sensitive Barometers,” read by Napier Denison 
before the Toronto meeting of the British Associa- 
tion, discussing the records of automatic instru- 
ments placed in Lake Ontario. On the boundary 


surfaces of strata moving in opposite directions, | 


atmospheric waves are set up, which give rise to 
minute waves on the lake surface, whose ampli- 
tude is sufficiently increased in bays and shallow 
water to be recorded by the instruments. 
small undulations agree in period, mostly of 20 
minutes, with those of sensitive barographs. From 
a study of the Canadian tidal reports in conjunction 


The outcome of these | 


These | 





with the weather charts it appears that the secon- 
dary waves upon the charts are due to similar 
causes. Rapid and large undulations of this type 
frequently occur during autumn and winter on fine 
days in Ontario, with still rising barometer. At 
such times generally a low-pressure area is ap- 
proaching from the United States, there resulting a 
lower denser current southward, and an upper 
cyclonic, less dense current poleward; the air-waves 
arising on the boundary surface extend down to the 
|earth. When, on the other hand, an anticyclone is 
approaching, accompanied by fine weather, the un- 
dulations become extremely small, because both cur- 
| rents move in the same direction. During the passage 
of thunderstorms across the lake, the direct action 
_of the air-waves on the lake is clearly discernible. 
These records, therefore, do not represent tidal 
waves, as is frequently assumed. Similar obserya- 
tions have been made on Lakes Erie and Huron. 
| We quite concur with the author of the paper that 
the phenomena are general, and that suitable instru- 
| ments should be adopted on all lake basins; and we 
further believe that it would be most instructive to 
| demonstrate the existence of those currents and air- 
| waves under apparently so favourable conditions by 


| balloon experiments. 








THE RIVER VOLGA, 

| Oonsidered as the Great Water Highway of Russia. 

| By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 525.) 

THERE is a good deal of variety in the details of 
barge construction on the Volga, and a very good 
plan for giving longitudinal strength and stiffness, 
| which is introduced in some barges, is to fill in the 
| spaces between the pillars fore and aft-ways with two 
| thicknesses of 1-in. fir boards crossing each other 

diagonally, and nailed to each other and to the 

_keelson, pillars and beam stringer, so as to forma 
| longitudinal bulkhead. Four or more transverse 
| bulkheads of similar construction are also some- 
times introduced, thus dividing the hold into 
eight or more separate compartments, which is 
found very convenient for some cargoes—especially 
mixed ones. 

Another good construction is that adopted by 
barge builders on the Rivers Kama and Soura for 
barges navigating the Volga. This is fully illus- 
| trated in Figs. 13 to 18 inclusive, on page 614. The 

principal difference from the barges generally built 
|on the Volga is, that the ends are more obtuse, and 
| that the longitudinal strength is much increased by 
|the system of double diagonal or cross-bracing— 
especially if this is applied along the centre line as 
| well as at the sides. 

But none of these arrangements quite cure the 

| mischief, and it is found that after several years’ 
| service the stem and stern of the barge always 
settle down more or less ; the amount varying with 
| the length and general construction. It is, there- 
‘fore, a common practice to build the barges with a 
| rise at either end, to allow for subsequent drooping. 
But none of the modes of construction in use for 
| Volga barges came up to that in use on the Siberian 
|rivers, which it may be interesting therefore to 
| briefly describe. It consists of a system of inter- 
secting arched bracings on each side of the barge, 
the arches being nearly the whole depth of the sides. 
Each arch is built up of two thicknesses, one over 
the other. At their intersections the arches are 
halved into each other, and they are notched over 
every frame and bolted to it. Such a barge, 280 ft. 
long, has been found to droop very little at the 
ends, even after 15 years’ work. This construc- 
tion is illustrated by Figs. 19 to 23 inclusive, on 
page 614. 
| It is found that barges steer better if they are 
trimmed a little by the head ; they are, therefore, 
_generally loaded that way. The ordinary life of a 
‘barge is from 8 to 10 years, but with careful maim- 
tenance and treatment they may last 15 years. _ 

In many cases barges are floated down the tribu- 
taries of the Volga with their cargo on board, to 
be towed up stream on the Volga. They are loaded 
‘at their wintering place and are then floated down 
in the early spring when the water is high and the 
current strong, as soon as the ice has passed down, 
by a crew of six to ten men. The barge !s floated 
down stern foremost, andat the bows it carries a cast- 
iron drag weight—weighing up to 3 tons—consist- 
‘ing of a short trapezoidal prism furnished with pro- 
jecting wrought-iron teeth on its under sides, ew 
a ring tou which two ropes are attached, one of hich 
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leads to a bollard or capstan on either bow. When 
necessary, the drag weight is lowered to the bottom 
of the river, and the barge can then be checked or 
steered by means of the two check ropes. 

This method of guiding vessels down streain is 
said to have been introduced by one of the Kama 
bargemen about 1870, and has proved of immense 
advantage in floating all manner of vessels down 
stream. In consequence of the use of the drag 
weight it has been possible to increase the dimen- 
sions of the Bielyanas to the enormous size already 
mentioned. These require acrew of about 40 men, 
and, of course, use heavier drag weights. 

To give an idea of the cost. of transport on the 
Volga the following particulars of the rates charged 
very commonly may be interesting : 

For floating down from Kazan to Astrakhan, a distance 
of 1100 miles, 0.03d. per ton per mile for full-sized 
barge loads. 

For carrying goods on a passenger steamer taking cargo, 
from Nijni to Astrakhan, 1360 miles, from 0.19d. to 
0.76d. per ton per mile, dependent upon the nature 
Ps the goods, depth of water, the time of the year, 

C. 

For towing full barge loads against stream, from be- 
tween Saratof and Samara to Ribinski, 1095 to 830 
miles, from 0.095d. to 0.22d. per ton per mile ; from 
Astrakhan to Nijni, 1360 miles, from 0.095d. to 
0.173d. per ton per mile; from Astrakhan to Saratof, 
565 miles, from 0.058d. to 0.087d. per ton per mile. 


When there is plenty of water a tug steamer 
generally takes three to four weeks from places 
between Samara and Saratof to Ribinsk. 

Before dealing with the steam navigation, it will 
be convenient to summarise the information as to 
the periods of navigation. It begins early in 
March between Astrakhan and Czaritsin ; by the 
middle or latter half of March it extends upwards 
as far as Saratof and some distance above it. 
Higher up the opening of the navigation varies 
more, as it depends upon the passage of the ice out 
of the various tributaries, principally the Kama, 
Soura, and Oka. It is generally open above Ninji 
sooner than below that point, as the ice is rather 
later in the Oka than in the Volga. By the middle 
of April the navigation is generally open all along 
the river. 

About the middle of October the navigation gene- 
rally closes for the upper reaches, down to Kazan 
or Samara. Below that it may be protracted for a 
month or so longer, and at and below Astrakhan 
even to the end of the year. Butin the late autumn 
navigation is dangerous for wooden barges, because 
the thin new ice is very hard and sharp, and cuts 
into the planking, as already previously explained. 
The iron and steel steamers and barges continue 
running safely at least a week or two later than 
the wooden barges. The petroleum barges are 
practically the only iron or steel barges in use. 

The early history of the steam navigation of the 
Volga is very obscure. The first steamers appeared 
on the Volga in 1818, namely, four small steamers 
built at Baird’s Works in St. Petersburg and fitted 
with machinery procured from abroad, for a Mr. 
Evréinov of Astrakhan. But these proved quite 
unsuitable for work on the Volga, and were, 
probably, utilised for work among the fisheries at 
the mouths of the Volga. According to the ofticial 
records, the first steamboat company for navigating 
the Volga, Kama, and Caspian Sea was formed in 
1823 for 15 years. But it was very soon dis- 
solved, leaving several steamers in possession of 
one of the directors. What he did with them is 
not stated, but it is certain that in September, 
1824, the Emperor Alexander I. performed his 
trip from Simbirsk to Samara in a Government 
police sailing boat, and that in that year no 
steamers were running on the central part or upper 
reaches of the lower part of the Volga. Probably 
the few steamers this first company appears to 
have possessed found their way to Astrakhan, and 
worked among the fisheries between that town and 
the Caspian. 

In 1834 a small steamer Viksa, built entirely in 
Russia, of Russian materials, for a Mr. Somov, was 
put on the Volga ; and in the same year a small 40 
horse-power Government steamer appeared in the 
Caspian, and the Government allowed private indi- 
viduals to employ this vessel as a tug at a fixed 
scale of charges. It was still in existence in 1851. 

In 1842 a 45 horse-power steamer called Sokol 
was put on the Volga by a Colonel Sokolovski, but 
it 1s not stated whether she was a tug or passenger 
steamer—probably a tug. 

It is not stated where either of these steamers 
came from, but the writer thinks it probable that 





they were built at the Government works at Vot- 
kinsk, on the Kama. 

In 1843 the Government decided to give free 
permission to any one who desired to do so to run 
steamers—as tugs, cargo, or passenger boats—on 
any inland waters on the sole condition of first 
obtaining the sanction of the Department of Ways 
of Communication. As this Department did not 
put any obstacles in the way, this decision of the 
Government proved a very wise one, the natural 
consequence of which was a very remarkable deve- 
lopment of steam navigation, especially on the 
Volga. 

The first step in this direction was the formation 
of the Volga Steam Navigation Company in 1843 
by Mr. Edward Cailey, an English merchant of 
St. Petersburg, and his friends. They put their 
first iron tug steamer Volga, of 250 nominal horse- 
power, on the river in 1846, and followed that up 
with two more iron steamers—Samson and Hercules 
—of 460 nominal horse-power each, in 1848. The 
Volga, with her full complement of barges in tow, 
made 2% to 34 miles per hour against the stream, 
and took 20 to 24 days for the trips from Samara 
to Ribinsk (830 miles). When running free her 
mean speed was about 13} miles per hour. 

In 1846 the first steam capstan boat Yaroslaf was 
put on the Volga. The mode of propulsion was 
the same as that of the old horse machines already 
described, but the capstan was actuated by a steam 
engine instead of by horses. In 1848 there were 
six of these steamers on the Volga—all built of 
wood—with engines of 35, 70, and 100 horse-power. 
The anchor-boats, which carried the anchors 
ahead, were still propelled by oars till the end of 
the fifties, when small steamers of 20 horse-power 
were first used for this purpose. The speed of 
these capstan steamers was much less than that of 
tug steamers, whilst the cost of towing proved to 
be greater, and the way in which they obstructed 
the channel for other steamers was very objection- 
able. 

Their number did not, therefore, increase much, 
and ultimately they had to give place to ordinary 
tug boats, and have now disappeared altogether. 

In 1849 the ‘‘ Mercury Company,” now called the 
‘*Caucasus and Mercury Company,” was formed for 
passenger and goods traflic on the Volga, Kama, 
and Oka. 

In 1853 two new companies were formed—the 
Passenger Steamer Company ‘‘ Samolet” for navi- 
gating the Volga, and the Passenger and Tug 
Steamer Company ‘‘Polsa” for navigating the 
Upper Volga and the River Sheksna. 

After this came the Companies ‘‘ Droujeena,” 
‘* Lebed,” ‘‘ Neptune,” ‘‘ Vulcan,” and others, be- 
sides a number of private individuals and firms, 
who started tug and passenger steamers. 

Up to 1872 there were very few large passenger 
steamers, and nearly all were of the same type. In 
the centre of the vessel was the machinery and 
luggage hold; in the bows the cabin for the crew, 
and in the remaining part of the fore-part of the 
vessel the first-class cabins ; whilst the after-part of 
the vessel was devoted to the second-class. A small 
deck-house was placed over the entrance to the 
first class for the convenience of first-class pas- 
sengers. The captain, mate, engineers, and stewards 
had cabins on the sponsons, where also the galley 
and other offices were placed. The third-class 
passengers were placed all over the deck, without 
shelter as a rule, though awnings of canvas or cor- 
rugated iron were gradually introduced all over the 
deck. 

One of the largest of this class of steamers was 
built by Messrs. Cockerill and Co., of Seraing, 
Belgium, for the Caucasus and Mercury Company in 
1859. She was 245 ft. long by 24 ft. wide, with en- 
gines of 170 nominal horse-power, indicating 522 
horse-power, and working with steam at 20 lb. per 
square inch pressure ; the draught of water was 
3 ft. 1 in. light load, and 5 ft. 2 in. with full load of 
passengers and luggage—about 87 tons—on board. 
The speed is given as 14} miles per hour down 
stream, and 12 miles up stream. 

The Volga Steam Navigation Company of 1843 
determined to go into the passenger business, and 
made a start in 1859 with two paddle steamers, 
which, together with a tug steamer they had con- 
structed by Messrs. Samuda Brothers, with ma- 
chinery by Messrs. Ravenhill, Salkeld, and Co., in 
London. These vessels steamed out of St. Peters- 
burg in the spring of 1859, steamed up the Neva, 
across the Lodoga Lake, up the River Svir, across 
Onega Lake to the River Vitegra, whence they were 





conveyed in pieces by the Maria Canal route to the 
Volga at Ribinsk, which was reached about mid- 
summer. As at that time the locks on this route 
were only 107 ft. long and 28 ft. wide, whilst the 
passenger steamers were 180 ft., long and 22 ft. 
wide, and the tug was 160 ft. long and 26 ft. wide, 
the steamers were constructed in three parts, sepa- 
rated by two double bulkheads each, and with re- 
movable sponsons and paddle-boxes ; so that the 
latter could be transferred to barges, and the ends 
of each steamer could be disconnected whilst the 
vessels were afloat. This was done before entering 
the canal, and after having passed through all the 
locks the vessels were put together again, partly 
in the River Sheksna, and finally completed at 
Ribinsk, on the Volga. At that time there were 51 
locks on this route, but since then great improve- 
ments have been made, the number of locks has 
been reduced, and their dimensions greatly in- 
creased. 

The writer took charge of this expedition from 
England to the Volga, and its success induced the 
Volga Company to procure five more steamers by 
the same route at various intervals of time. The 
object of the Volga Company was to introduce im- 
proved passenger accommodation, and they were so 
successful that their action proved to be the com- 
mencement of greater consideration for the comfort 
and convenience of passengers by all steamboat 
owners on the Volga. This movement has been 
so much developed that the passenger accommoda- 
tion on the Volga steamers at present is generally 
very good. 

In 1859 few steamers were built or engined 
on the Volga, but since that time shipbuilding and 
engine and boiler-making have been so largely 
developed on the Volga and its tributaries, that 
the method of getting foreign - built steamers for 
the Volga traffic through the canal has been given 
up for some years, and now most of the steamers 
for the river are built and engined on the Volga or 
Kama. But foreign-built steamers for the Caspian 
are still taken to the Volga by the Maria Canal 
route. 

In 1872 the first steamer of the American type 
was put on the river. This innovation was due 
to Captain Alphonse Seveke, who took a very 
active part in developing steam navigation on the 
Volga about this time. The first of these steamers 
was built at Benardaki’s Works at Sormovo, 
above Nijni, and was much larger than any steamer 
on the Volga at that time, namely, 285 ft. long 
40 ft. broad, drawing 4 ft. 1 in. light, and 6 ft. 6in. 
with 450 tons of cargo on board. She had Corliss 
engines working with 70 lb. steam pressure and 
indicating 700 horse-power, consumed 5150 to 5850 
cubic feet of wood fuel (as stacked) per day, and 
attained a speed of 10 miles per hour with the 
stream ‘and 8 miles against it ; the crew consisted 
of one captain, two assistants or mates, one clerk, 
one chief engineer, two assistant engineers, 18 
stokers, three look-out men, and 45 sailors. 

Captain Seveke next induced Mr. Benardaki and 
Mr. Jooravlef to build five more wooden steamers 
on the American plan, and others were built sub- 
sequently of various sizes, both side-wheelers and 
stern-wheelers. The small ones worked between 
Ribinsk and Nijni, the medium-sized ones be- 
tween Nijni and Kazan, and the largest went down 
as far as Astrakhan. 

In these steamers the whole of the hold was 
used for cargo, the crew and the machinery (except 
in the stern-wheelers, where the machinery was on 
deck) ; the third-class occupied the main deck, and 
the first and second-class were placed in cabins on 
an upper deck, above which was the pilot-house in 
the centre of the vessel. Sometimes the roof of 
the cabins was also formed into a promenade deck 
with an awning over it. These steamers were the 
first on which third-class passengers were pro- 
vided with proper shelter, the space occupied by 
them on the main deck being closed in all round. 

After this the development of steam navigation 
became more and more active According to official 
records the total number of steamers on the Volga 
in 1855 was 108, in 1884 it was 491; whilst the 
latest register of steamers published by the statis- 
tical branch of the Ministry of Ways of Communi- 
cation in 1893, gives the total number of steamers 
of all kinds working on the Volga in 1892 as 922, of 
which 185 had wooden hulls, 94 were built of steel, 
and the rest were of iron. The total number of 
steamers on the Volga and its tributaries in 1892 was 
1072. Of the 922 steamers piying on the Volga 
48 belong to the Government, used for police, sur- 
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small angle to the horizon, and actuating its own 
crank, the cranks being connected by a drag link. 
The cylinders had cylindrical piston-slide valves, 
and the high-pressure cylinder was said to have 
been supplied originally with steam at 90 lb. per 
square inch pressure. This engine ought to have 
worked very economically, but the cylinders were not 
jacketed, and the very long exhaust pipe from the 
high to the low-pressure cylinder was too large, 
and was not lagged, so that it must have condensed 
a large quantity of steam. The towing capacity of 
the Volga is given at 4800 tons, and she did this 
easily when the channel permitted. The steamer 
has, of course, been considerably repaired from 
time to time ; but for many years she was the best 
and most economical tug on the Volga, and is doing 
good work still, though outstripped, doubtless, by 
vessels of more modern and improved design. The 
Volga is a very good example of the longevity of 
steamers on the River Volga. This is due, probably, 
to the purity of the water and the dryness of the 
atmosphere, both in winter and summer. The 
Samson and Hercules are both alike, and of similar 
design and construction to the Volga, but much 
more powerful. Each is 230 ft. long, 32 ft. broad, 
has 4 ft. 10 in. draught, and is fitted with a com- 
pound engine of 460 nominal horse-power, high- 
pressure cylinder 2 ft. 6 in. in diameter, and low- 
pressure cylinder 5 ft. in diameter, both with 7 ft. 
stroke. These tugs proved too large and expensive 
to work, and cotld not really do more work during 
the season than the Volga, whilst their expenses 
were much heavier. 

These two tugs were and have remained nearly 
the largest on the river. The following are some 
of the largest tugs of more recent construction, 
now at work : 


Draught of Nominal | Goods 
|Water, Light. | Horse-Power. | Towed. 


Length. Breadth. 





| 


ft. ft. in. f 


t. in. | tons 
190 28 0 $s 8 120 4,809 
217 22 0 2.4 120 2,400 
224 28 0 2 il 120 4,000 
240 30 6 4 8 240 6,400 
245 35 0 3.9 500 16,000 


| 
| 


These figures are simply taken from the official 
register, and do not convey the impression of being 
very trustworthy as regards the quantity of goods 
towed. These quantities were probably supplied 
by the owners, and must doubtless be looked upon 
as possible maxima only. Barges do not usually 
carry more than 1500 tons; and it is not generally 
found advantageous to tow more than three barges ; 
so that steamers do not, as a rule, tow more than 
4500 tons in three barges. In those parts of the 
river where the channel is not narrow or tortuous, 
there is no reason why a tug should not tow even 
six or eight or, indeed, more barges ; and if barges 
of unusual size loading 2000 tons each are used, it 
is clear that the quantities given can be towed. 
But this could only happen on the Lower Volga, 
say below Saratof, or in the early part of the season 
during high water. Where the channel is crooked 
or intricate it is generally necessary to tow one 
barge at a time through the difficult part, leaving 
the others at anchor. The loss of time and expense 
involved in doing this, when more than three 
barges are towed, appears to balance, or more than 
balance, the economy which would otherwise result 
from towing a larger number of barges at a time. 
But another and, perhaps, the most serious trouble 
connected with the towing business, may be here 
mentioned. It frequently happens that before a 
tug steamer has got to her destination, the water 
has fallen so much that the depth of the shallows 
is not sutticient to allow the barges to pass. In 
that case it becomes necessary to lighten them by 
transhipping part of their cargo into other barges, 
which have to be provided for that purpose. The 
delay and disturbance to usiness caused by this 
operation is very serious, and often converts the 
carrier’s moderate profit into a loss. But whether 
the cost of the operation falls on the carrier or 
merchant, the loss is very serious. 

There are a few tugs which also carry cargo in 
their own holds. The largest of these is 233 ft. 
long, 29 ft. 9in. broad, with engines of 200 nominal 
horse-power, said to indicate 1000 horse-power. 
This vessel carries 80 tons of cargo on a draught of 
6 ft. 1 in. whilst towing 8000 tons in barges. 

All tug steamers have paddle-wheels except 70, 
which are fitted with screw propellers. Most of 


these are small vessels with engines not over 40 
nominal horse-power ; a few only have engines up 





to 80 or 100 nominal horse-power. The larger 
screw tugs run chiefly on the Lower Volga, between 
Czaritsin and the Caspian Sea. 

One other tug steamer company may be here 
mentioned, as it was one of the early ones formed 
on the Volga, namely, the Droujeena Company. 
They had 19 tug steamers, mostly of medium size, 
and nearly all built on the Volga or Kama. 

(To be continued.) 








AND PETROLEUM ENGINES AT 
THE BRUSSELS EXHIBITION. 

Ir probably will interest our readers to know 
that the English types of both gas and petroleum 
engines more than held their own at the Brussels 
Exhibition, and that on the whole they were well 
and extensively represented. Eight different firms 
belonging to the United Kingdom contributed 
15 gas and petroleum engines, most of which 
worked constantly under the eyes of the visitors 
to the Exhibition, and seven of which were 
actually engaged in the production of power or 
electric current for the various services of the 
show. Foreign makers, nine in number, of 
various nationalities, contributed 19 engines, of 
whom very few were actively engaged in produc- 
ing power or electric current, and were mostly 
smaller than those contributed by British makers, 
and designed for small workshops and house 
installations rather than for use in works or elec- 
tric stations of a more important size. The total 
horse-power of the British display was nearly 300, 
while that of the foreign makers was but one- 
third of that amount. 

Messrs. Tangyes, of Birmingham, showed four 
engines of 69 horse-power. The largest engine was 
a 55 horse-power gas engine, which was shown in 
motion, but did no useful work. This engine 
is nominally of 25 horse-power but is capable 
of giving a maximum of 55 kLrake horse-power 
at a speed of 160 revolutions per minute ; it 
is recommended for working regularly at 46 brake 
horse-power with town’s gas. The bed is carried 
down to the ground line, thus being specially 
adapted to resist vibration and rocking. Pinkey’s 
patent combustion chamber is fitted, the object of 
which is to give a steady burning of the gaseous 
mixture during the power stroke. An efticient 
pressure starter is fitted to this engine, which a 
charge of gas and air is pumped into a strong steel 
receiver, up to a suitable pressure ; the charge is 
then let into the cylinder, the crank being in the 
right position for starting ; the engine then moves off 
from the pressure thus exerted, and in so doing, a 
trip arrangement fires the charge by means of the 
ordinary igniter and the engine is started with a 
strong impulse. The lubricator is positive in its 
action and the ignition is controlled by a mechani- 
cally-worked ignition valve. Their next size engine 
is a 4 nominal horse-power, with special governor, 
of the inertia type, but otherwise of the same 
details as the larger engines, and is used for furnish- 
ing the power for a bread-making installation of the 
‘*Complete” Bread Company. Our lower illustra- 
tion on page 615 shows the 4 nominal horse-power 
gas engine with one flywheel and pulley for ordinary 
driving, but the one exhibited was for electric light- 
ing, having two heavy flywheels and without 
pulley—the dynamo being driven by a belt from 
one of the flywheels. The last of the series is 
a 6 horse-power petroleum engine, which is very 
simple ; it is constructed on the same general 
lines as the gas engines of this firm, but has only 
two cams on the side shaft instead of four; one 
for the inertia governor, and one for the exhaust. 
Another simplification is the absence of any pump 
for feeding the lamp, this being fed under a head 
from a reservoir attached to the engine. The lamp 
consists of a burner surrounded by copper coil ; this 
is heated at starting, but when once warmed, the 
heat produced is sufticient to produce a constant sup- 
ply of petroleum vapour. The oil to supply motive 
power is contained in a reservoir on the cylinder and 
is fed automatically when the inlet valve is opened. 
The governing is effected by means of Pinkney’s 
patent incline governor, which, acting through a 
simple arrangement of lever and catch, when the 
speed of the engine exceeds the normal, retains the 
exhaust valve open on the charging stroke; the 
inlet valve remaining closed, no air can be drawn 
through the vaporiser, thus preventing the cooling 
of the latter and doing away with the necessity of 
keeping a lamp burning continuously when running 
with varying loads. The engine shown in our upper 


GAS 





illustration on page 615 is for a constant working 
load of 6 brake horse-power, and is tested at the 
works to about 25 per cent. more than this. We 
must also remark that the working of these engines 
is unusually silent, and that they have attracted 
much favourable attention in the Exhibition. 

Messrs. Furnival and Co., of Reddish, Man- 
chester, also exhibited four engines of 25, 16, 8, 
and 2 actual horse-power respectively, the largest 
of which is illustrated on page 622. These are 
all gas engines and their special feature is that 
the valves worked from the side shaft have 
straight levers from shaft to cams and a recipro- 
cating motion. The larger engines are worked at 
180 revolutions and the smaller at 200, the first 
having ball and the second inertia governors. None 
of these were employed in generating power, and were 
only occasionally seen in motion. ‘The engine illus- 
trated has a timing valve to prevent back explo- 
sions ; the ignition tube is kept hot by a burner of 
new design. The starting arrangement is one of 
the simplest on the market, and when understood 
by the attendant seldom fails to start the engine. 
The method of starting is as follows: The air lever 
is fastened with the valve open, as shown in the 
engraving. The crank is then turned round to the 
dead centre. The gas cam is set in position, the 
gas cock opened, and the crank of the engine turned 
round to the vertical position, drawing in a charge 
of air and gas. The air-valve lever is then released, 
closing the valve, and the cock on the top of the 
ignition tube opened ; almost immediately the en- 
gine fires and the cock is closed, and again opened 
on the crank coming round to the inner centre, and 
so on until the engine is fairly going. 

Messrs. Robey and Co., of Lincoln, contributed an 
18 horse-power gas engine of the Otto cycle with 
balanced crank, ball governor, and under levers. 
This was exhibited by the local agents, turn- 
ing round only occasionally and not used for any 
particular purpose. A National Gas Engine Com- 
pany’s (Ashton-under-Lyne) 8 horse-power motor 
furnished the power for a somewhat extensive print- 
ing machinery installation in the Lower Hall. This 
engine, which is provided with a somewhat com- 
plicated form of ball governor, was fitted with a 
silencer in connection with the air inlet, which 
seemed to provide a convenient seat for the atten- 
dant. The usual side shaft runs inside the bed and 
is geared there. An engine of this type was illus- 
trated on page 53 ante. A ‘*Globe” gas engine of 
4 horse-power, by Messrs. Pollock, Whyte, and 
Waddel, of Johnstone, near Glasgow, furnished the 
power for driving the whole of the machinery con- 
nected with the electroplating and manufacturing 
jewellery installation of Messrs. J. Cyrauer and Co. 

This engine, which is illustrated on page 622, is 
of 1 nominal horse-power, designed to give off 3$ 
horse-power on the brake for any length of time, 
and works on the usual Otto cycle. All the valves 
are of the mushroom type, and are lifted by levers 
moved by cams on a side-shaft, driven by specially 
cut spiral gears. The exhaust valve is underneath 
the cylinder, the air and gas valves are placed hori- 
zontally on the side. Both air and exhaust valves 
open directly into the clearance space; there is, 
therefore, a minimum of exposed surface owing to 
the absence of ports, a construction which tends 
to economy of gas. All the valves are carried 
by tapered liners, ground to a fit in the cylinder 
casing, so that any valve may be withdrawn for in- 
spection, cleaned if necessary, and replaced in 
a few minutes without breaking any joint. The 
charge is fired by an incandescent tube in the 
usual way, no timing valve being employed. 
The normal speed is 220 revolutions per minute. 
The governor, which is of the inertia type, is some- 
what novel, and very efficient. It forms the sub- 
ject of a patent, and consists of a light tongue of 
steel which rides up an adjustable inclined plane, 
at the top of which is the gas valve spindle. When 
the speed of the engine becomes too great the 
tongue overlaps the spindle which remains at rest, 
and the engine thus receives no gas. The inclined 
plane is movable vertically by a screw, and may be 
fixed in the position proper for any desired speed 
without stopping the engine. This governor 1s 
fitted to all the engines turned out by the makers, 
except in cases where a centrifugal governor is de- 
sirable. The other sizes—ranging from 1 to 60 
brake horse-power—are similar in general design 
to that illustrated, the larger engines having the 
gas valve on the end of the cylinder and lifted by 4 
| separate lever. 





(To be continued.) 
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RAILWAY EXHIBITS AT THE 
BRUSSELS EXHIBITION. 

Ir is to be regretted that none of our great rail- 
way companies saw their way to sending a repre- 
sentative exhibit of locomotives and rolling stock, 
to be shown side by side with the Belgian and 
French exhibits at Tervuren; the photographs 
sent by most of the companies hardly did justice 
to them as locomotive and carriage builders, 
and the visitors to the Exhibition had no oppor- 
tunity of judging of what Great Britain can do in 
these respects. Practically the collection of trac- 
tion exhibits in the electric generating station at 
Tervuren were all confined to Belgian and French 
productions, and consequently was hardly repre- 
sentative enough for a universal Exhibition, though 
fairly extensive and excellent as far as it went. 
The most extensive exhibit was contributed by 
the Belgian State Railways, and we are indebted 
to the courtesy of Mr. Blancquardt, engineer- 
in-chief and director of rolling stock and traction, 
for the drawings which accompany this notice. 
The locomotives presented a series of types dating 
from 1885 down to the present time, and illustrated 
very well the progress made in locomotive design 
and construction, and the special adaptations ren- 
dered necessary by the extension and development 
of the State-owned lines in Belgium. Two engines 
dating from 1885, both six-wheel coupled, types 25 
and 51, are illustrated on page 618. The first 
(Figs. 1 to 5) was designed for working on the 
Luxembourg lines on continuous gradients of 0.016 
metres per metre (1 in 625) at the speed of 30 
kilometres (18? miles) per hour with a load of 230 
tons, without loss of steam pressure or lowering of 
level of water in boiler. This engine has worked 
since 1885 well up to specification, At the speed 
on the gradient, and with the load above stated, it 
evaporated 11,340 kilogrammes(11 tons 3ewt. 25 lb.) 
of water per hour, or 94 kilogrammes per square 
metre (19} lb. per square foot) of heating surface, 
or 190 litres (41.8 gallons) per minute. The grate 
area and the heating surface were determined 
in accordance with the conditions above set 
forth. The following structural peculiarities are 
worthy of note. The springs are of the in- 
verted type, their length being 1.50 metres 
(4 ft. 11 in.) They are built up of 23 graduated 
steel strips of 100 mm. by 10 mm. (3}3 in. by %? in.) 
Between the springs of the driving wheels and the 
front coupled wheels, as well as between the two 
springs of the hind wheels, suspension joints have 
been placed, so that the boiler rests on three points, 
and this method of suspension has given excellent 
results. The inner spring is composed of six gradu- 
ated strips of steel 0.78 metres (2 ft. 7 in.) in 
length of 100 by 8 (332 in. by 2} in.) 

The following are the chief dimensions of the 
engine : 


Diameter of cylinders... ae AEG AG at 
Stroke of piston De oh ay tdeer a6 
Diameter of boiler ... oi rc a ee Lae 
Number of tubes... sce «25 

Length SS Ae - sic Mage’ Ge se 
Diameter _,, (outside) es) Oh AT ese 


Heating surface in firebox... 
re » tubes ... i 
e » (total) a ... 1299 
Grate surface... eee : 56. aA 
Capacity of boiler... = 226 cub. ft. 
Weight on leading wheels... 14.3 tons 
4.5 


RE driving ,,_... sis | ‘3 

» , trailing ,, ... oe 14 rs 

»» in running order ... ve 42.8 ,, 

»»_ (light) an) I 
Length of grate bs .. 8 ft. 8.5 in. 
Width 3 Pye GP 


Steam pressure ... 146 1b. per sq. in. 
_ The second 1885 engine (Figs. 6 to 10) is also a 
six-wheel coupled, but is of a much lighter type, 
for light goods work in the yards or on the ordinary 
main lines ; it is now chiefly in use for shunting 
purposes, 
For this purpose it has a skid brake. There was 
« time when such brakes were to be seen in Eng- 
land, but it is so long ago that many of our readers 
have probably never seen one. 
The following are the chief dimensions : 
Diameter of cylinder 
Stroke of piston 
Diameter of boiler ... 


Number of tubes... <<< 166 

Length _,, Pol ee 9,, 0%,, 

Diameter »» (outside) ... ea ae: | 

Heating surface in firebox... = 57 sq. ft 
” = tubes ... des 604 ,, 


‘; 4 MOO) aes es OO 











Grate surface... a 15.6 ft. 
Capacity of boiler ... 107.15 cub. ft. 
% tank 880 gallons 
oe coalbox... ie 1.33 tons 
Weight on leading wheels... 9.86 tons 
» driving gen ies = 10.69 ,, 
» hauling ... ee ee ot 4 
Weight in working order ... = 30.15 ,, 
»» . When light ... =,3 oy 23.9 


Length of grate 
Width s,, 
Steam pressure 


4 ft. 3% in. 
3 ” 6 ” 
116 lb. 


Both these engines have Walschaert valve gear. 

The next engine (Figs. 11 to 15) built in 1889, 
is a four-wheel coupled for level lines (type 12). 
This was built to pull a load of 150 tons at 
the speed of 90 kilometres (56 miles) per hour 
on a gradient at least 5 kilometres (34 miles) 
in length of 0.005 metres per metre (1 in 200) 
without pressure or water-level going down in 
the boiler. These conditions require a tangential 
pull of 3800 kilogrammes (3? tons) if the weight 


| of locomotive and tender in working order amounts 


to 80 tons, and they led to an engine with four 
wheels coupled 2.10 metres (6 ft. 11 in.) in dia- 
meter, giving about 225 revolutions for the speed 
of 90 kilometres (56 miles). To determine the 
dimensions of the grate and heating areas the 
following experimental data for Belgian coal used 
for locomotives were assumed, viz., that from 260 to 
300 kilogrammes of coal burned per square metre 
of grate surface per hour (= from 53.6 1b. to 61.8 lb. 
per square foot) will evaporate on an average 8 kilo- 
grammes (17.6 lb.) of water per kilogramme of coal. 
On these data the dimensions of the grate and 
heating surface were determined so as to evaporate 
15,500 kilogrammes (15 tons 5 ewt. 9 1b.) of water per 
hour, the theoretical evaporation required to do the 
proposed work. In the course of the trials the loco- 
motive pulled the regulation load of 150 tons on 
the gradient in question at the rate of 93 kilometres 
(58 miles) without fall of pressure in the boiler 
and with constant water-level. The chief pecu- 
liarities of construction lie in the front axle bear- 
ings, which can move in the boxes so that the axle 
can assume an oblique position in the vertical plane 
without straining the box-guides. 


Diameter of cylinders was .. 1 ft. 7% in. 
Stroke of piston... re an 2 ES 
Diameter of boiler ... es sca Gy Os 
Number of tubes... wo ae 

Length AR wie ane ey ey? ee 
Diameter _,, (outside) O45. 198 ., 
Heating surface in firebox 134.5 sq. ft. 


‘s < tubes ... 1137.46, 

Se » (total) 1271.96 ,, 
Grate surface... es se a 50.6 as 
Capacity of boiler ... we ... 226 cub. ft.- 
Weight on leading wheels... a 11.32 tons 


as first coupled wheels ... 13.10 ,, 
- second Fe ac 12.69 ,, 
trailing wheels ee AEA? «4, 
Weight in working order ... a 48.28 ,, 


Weight when light ... ve es 44.78 ,, 
Length of grate ree ... 5 ft. 033 in. and 
3 ft. THs in. 

7 ft. 03 in. and 

3 ft. 5 in. 

Steam pressure ‘as mes 146 Ib. 

An express engine with six wheels coupled (type 
16) for a line with heavy gradients (Luxembourg), 
built last year, was the next exhibit (Figs. 16 to 
20). This engine was constructed to haul a 
load of 130 tons on a continuous grade of 16 per 
1000 (1 in 623) at the minimum speed of 65 kilo- 
metres an hour (40? miles) This has to be 


Width of grate 


done under ordinary working conditions so as. 


to reach the summit of the gradients without 
affecting the pressure or water-level in the boiler. 
The said load added to the weight of loco- 
motive and tender (95 tons in working order, hauled 
under the above conditions), demands a tangential 
strain on the driving wheels of about 7 tons, which 
necessitated an engine with six wheels coupled to 
insure sufficient adhesion under all conditions, 
and a diameter of 1.70 metres (5 ft. 7 in.) for the 
driving wheels, giving 200 revolutions per minute 
for a speed of 582 miles an hour and a piston speed of 
4 metres per second (13 ft. 1 in.), both very favourable 
speeds in a locomotive. The grate and heating areas 
were determined on the same data as those for types 
12 and 25. The trials easily realised the required 
conditions. The engine has three longitudinal 
frames; the wheels are placed inside the frame ; 
the suspension springs are 1.50 metres (4 ft. 11 in.) 
in length, and of inverted type. Suspension bars 
unite the springs of the back and front axles. 
The grate extends above the hind coupled wheels. 
The firebox is wholly of copper. The six wheels 





coupled are fitted with Westinghouse brakes. A 
tender with the capacity of 14,000 litres (3883 
gallons) is attached. 

The following are the dimensions of this engine : 


Diameter of cylinders “s 1 ft. 8f in. 
Stroke of piston... a: ae oy. REE os 
Diameter of boiler ... ~ 3 fe a 
Length of tubes... sea sit ads eee 


Number _,, as Sacra RO 
Diameter ,, (outside) 


. 0 9 23 ” 
Heating surface in firebox 146.14 sq. ft. 


‘i os, CaDee... 1572.20 ,, 

a 5» (total) 1718.34 ,, 
Length of grate a 9 ft. 104 in. 
Width __,, 8 ,, 853 5, 
Surface ,, wi a ee 73.8 sq. ft 
Weight on leading wheels Bs 11.3 tons 

as first coupled wheels ... 16.39 ,, 

a second 55 as 16.63 ,, 

a third = Sis 16.29 ., 
Weight in working order ... : 60.61 ,, 
when empty... a 55.56 ,, 


175 Ib. 
277 cub. ft. 

In a future article we shall conclude this series 
of locomotives, including a six-wheeled coupled 
engine of the date of 1888, which we have omitted 
from its proper place in chronological order. 

The Eastern of France Railway Company ex- 
hibited a first-class corridor carriage (No. 199, 
Series A) on two axles, representing their newest 
type of coach for express trains on the international 
routes from Calais and Paris to Basle. It is 
divided into four compartments, with 24 seats (six 
each). The ends are closed and united to the other 
carriages by an accordion-covered way, like those 
of the International Wagonlits Company ; these 
coaches can also be coupled on to the normal German 
type by using the ordinary iron flap platform. 
Kach compartment is ventilated and lighted from 
the gangway side by three windows. The heating 
and lighting is on a modified American system. The 
body is suspended on the double system, four in- 
verted springs being placed between it and the 
frame ; their length is so chosen as to insure a 
synchronous oscillation between them and the main 
springs. A very easy rolling motion is thus ob- 
tained without vibration or noise, very similar to 
that of a bogie carriage, but with the advantage in 
favour of the eight-spring suspension, that the 
motion is less accentuated through the single point 
of support of the bogie being replaced by two, sufli- 
ciently apart to reduce the amplitude of the oscilla- 
tion along the longitudinal axis of the vehicle. 
The distances of the axles apart is 7.50 metres 
(26 ft. 6 in.); the weight of the whole vehicle in 
working order is 16 tons 12 cwt. 29 lb., or 1564 lb. 
per passenger. These carriages were illustrated by 
us in our issue of September 10. 

(To be continued.) 


Steam, pressure 
Capacity of boiler 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 10, 1897. 

Tue American iron trade is less active than a week 
ago, though furnaces and mills produce no less 
material. In fact, there is pressure for deliveries ac- 
cording to terms of contract. Billets for future de- 
livery could be bought a trifle lower at Pittsburgh 
yesterday, and to-day’s wire shows sales at a reduc- 
tion. Leading manufacturers regard this weakness 
as temporary, and figure out that December require- 
ments will further harden prices. Pig-iron produc- 
tion has overtaken demand, and consumers now pre- 
dict easier prices before the holidays. Bessemer is 
dull. Basic pig is active. Foundry iron -is not sell- 
ing fast, and mill brands are rather dull, until the 
market for merchant bars can be discounted. But 
little skelt is selling. Tubes are active, and some 
mills are crowded, There are pipe contracts heard 
of where material will be wanted for long lines for 
spring delivery. Sizing up possibilities, there is danger 
of a sag in prices before December 1. Steel rails are 
now selling at 20 dols. to 21 dols. at mills, and some 
25,000 tons were ordered in small lots in Pennsylvania 
mills, 








Kine’s CoLLEGE ENGINEERING SocreTy.—At a general 
meeting held on November 12, Mr. W. J. Shelley read a 
pepee on the ‘‘ Manufacture and Use of Concrete.” 

he author, after defining concrete, gave a _ short 
historical sketch of its early use. He then dealt very 
fully with its manufacture, paying special attention to 
the selection and preparation of the various materials 
employed. The great dangers of using carelessly pre- 
pared concrete, and many instances of failures through 
this cause, were pointed out. The paper was illustrated 
throughout by numerous very mae prepared lantern 
slides, and by several specimens of cements. A discus- 
sion then followed, at the termination of which a hearty 





vote of thanks was accorded to Mr. Shelley for his very 
instructive paper. 





418 


ENGINEERING. 






[Nov. 19, 1897. 








ROYAL METEOROLOGICAL SOCIETY. 

THE opening meeting of the session was held on Wed- 
nesday at the Institution of Civil Engineers, Mr. E, 
Mawley, F.R.H.S., President, in the chair. 

Mr. R. H. Curtis gave the “‘ Results of a Comparison 
between the Sunshine Records obtained simultaneously from 
a Campbell-Stokes Burning Recorder and from a Jordan 
Photographic Recorder.” The oe recorder 
consists of a sphere of glass 4 in. in diameter supported in 
a metal zodiacal frame. A card being inserted in one of 
the grooves, according to the season of the year the sun, 
when shining, burns away or chars the surface at the 
points on which its image successively falls, and so gives 
a record of the duration of bright sunshine. 

The Jordan recorder consists of a cylindrical box, on 
the inside of which is placed a sheet of sensitive cyano- 
type paper. The sunlight, which is admitted into the box 
by two small apertures, acts on the paper, and travelling 
over it by reason of the earth’s rotation, leaves a distinct 
trace of chemical action. In an improved pattern two 
semi-cylindrical boxes are used, one to contain the morn- 
ing and the other the afternoon record. 

‘The Campbell-Stokes instrument gives a record of sun 
heat, aud the Jordan instrument a record of sunlight ; 
and whilst it is probably true that, as a rule, the burning 
and chemical effects vary directly with the brightness of 
the sun’s rays, yet it by no means follows that the con- 
ditions which will produce the most active chemical 
action must necessarily and always be those most favour- 
able for burning. Jt has been the opinion of most ob- 
servers that the photographic instruments yield a larger 
record than those of the burning type. In order to set 
the matter at rest, the Council of the Royal Meteoro- 
logical Society determined to institute a comparison 
between the Campbell-stokes and the Jordan recorders, 
which should thoroughly test the capabilities of the two 
instruments, and at the same time afford reliable data fer 
determining how far the records yielded by the one may 
be accepted by comparison with those obtained from the 
other. 








LOCOMOTIVES OF THE BELGIAN STATE RAILWAYS. 
(For Description, see Page 617.) 
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These simultaneous observations were carried out by Mr. 
kK. F. Dowson, at Geldeston, near Beccles, and extended 
over a period of 12 months. The records were sent to 
Mr. Curtis for tabulation, who gave the results of his ex- 
amination in this paper. After describing the methods 
adopted for the measurement of the records, Mr. Curtis 
drew the following conclusions from the figures: (1) In | 
the case of the Campbell-Stokes instrument the records 
are capable of being measured with a very fair degree of 
accuracy. (2) The records of the Jordan instrument 


afford room for much greater difference of opinion as to | | 


what ought to be tabulated, and, consequently, measure- 
ments of the Jordan curves are open to considerably 
more doubt than are measurements of the Campbell- 
Stokes curves. (3) When the whole of the photographic 
trace which can be distinctly seen, but including por- 
tions of it which are decidedly faint, has been carefully 
measured, the amount will approximate sufficiently to 
that of the Campbell-Stokes instrument to allow of re- 
cords obtained from both forms of instrument being com- 
pared inter se. 

From an examination of the records at other stations, 
it appears that on some occasions the instruments have 
begun to record within 13 minutes after sunrise, and has 
continued up to 10 minutes before sunset. 

Mr. Curtis concluded his paper by calling attention to 
various defects in the adjustment and working of the 
instruments, and pointed out how these might be over- 
come. 

After the paper had been read, an interesting discussion 
ensued as to the merits of the respective sunshine recorders. 





Lreps TrRAMWAYs.—An important extension of the 
Leeds City tramways has been completed. The new line 
extends from Beckett-street, along Burmantofts-street, 
York-street, and Call-lane, where a junction is effected 
with the Marsh-lane tramway. In 1889 a line was laid 
in Harehill’s-road and Beckett-street, and the new tram- 
way just a forms a connecting link between the 
centre of Leeds and Roundhay-road, and thus an alterna- 
tive route to Roundhay Park is provided. 





Tuk Hartrrorp Tyrewrirer.—One obstacle to the 
more popular employmeat of typewriting machines is the 
high price of those which enjoy a universal and well-de- 
served reputation. How far a price can be reduced 
will only be known when the stress of competition comes 
by the introduction of thoroughly efficient and cheaper 
machines. Such a one, for example, is the Hartford 
typewriter, only recently introduced into this country, 
but which, we believe, has already found favour in the 
United States. The place of its manufacture is in itself 
almost a guarantee of excellent workmanship, and there 
are several very useful novelties introduced into the ma- 
chine. It is of the full keybo: rd type, like the Caligraph, 
Smith-Premier, or Yost. The method of introducing the 
paper is distinctly good, and so is the self-rising platen 
for the inspection of the work. The inconvenience often 
arising by the locking of two type bars, through striking 
two keys simultaneously, is prevented—so far as the 
lower case letters are concerned—by a checking device, 
and the type bars rise, as the keys are struck, through a | 
slotted plate, so as to secure good register. The types | 
themselves are cut with a concave face to suit the curve of | 
the platen. Very ingenious is the automatic ribbon feed | 
which shifts the ribbon from a full to an empty spool, | 
without any attention from the operator. The marginal | 





stop device is also very simple. The Hartford type- 
writer is likely to tind a permanent home in this country, 
on account of its excellence and relative low price. The 
London offices of the company are at 30, King-street, 
Cheapside, E.C. 


wm ann anne nnn nnn =n in B00 may? 


aan ee ron eree— 2,000 
Total Length 3,400 
ig 














bi STEREOS TA tt Ny 







a ea RTC AD 






















































1000- 








——— 





























OS aaa eer 


Lins 


seein’ 


























We Sat 


ag 






































Nov. 19, 1897-] ENGINEERING. 619 











LOCOMOTIVES OF THE BELGIAN STATE RAILWAYS AT THE BRUSSELS EXHIBITION. 


(For Description, see Page 617.) 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At last Thursday’s forenoon 
market some 15,000 tons of pig iron were dealt in. Prices 
were a shade off, Cleveland falling as much as 24d. per 
ton. In the afternoon about 8000 tons changed hands, 
and prices finished unaltered from the forenoon. The 
settlement prices at the close were as follow: Scotch iron, 
45s. 74d. per ton; Cleveland, 41s. 6d. ; Cumberland and 
Middlesbrough hematite iron, 48s. 6d. and 48s. 104d. per 
ton respectively. Only some 10,000 tons of pig iron were 
dealt in on the following forenoon, but prices were firm. 
Scotch rose 1d., and hematite iron $d. per ton. Other 
10,000 tons were sold in the afternoon, and prices closed 
easier, the settlement quotations being 45s. od. 41s. 74d., 
48s, 44d., and 48s. 104d. per ton. At Monday’s forenoon 
meeting of the pig-iron market about 5000 tons only were 
dealt in. The price was hard, yet Scotch warrants lost 
4d. at 45s. 8d. per ton. In the afternoon the market was 


still quiet, only some 10,000 tons changing hands. Prices 
gave way 4d. told. per ton. The settlement prices were 
45s. 74d., 41s. Gd., 48s. 44d., and 48s. 104d. perton. At the 


forenoon session of the warrant market on Tuesday some 
15,000 tons were disposed of. The tone was flat. Scotch 
and Cleveland both declined }d. per ton. About 10,000 
tons changed hands at the afternoon market, and the 
close was steady. Sellers of Middlesbrough hematite 
iron asked 3d. per ton higher. The settlement prices were 
45s. 6d., 41s. 6d., 483. 44d., and 493, 14d. per ton. At 
the forenoon meeting to-day some 10,000 tons were 
dealt in, with slight falling off in prices. In the after- 
noon about 20,000 tons changed hands, many of the 
sales being of hematite iron three months fixed at 
48s, 104d. per ton down to 48s, 84d. Prices closed steady 
at 45s. 6d., 41s. 3d., 48s. 3d., and 49s. 14d. per ton, 
which were the settlement prices. The following are the 
quotations for some No. 1 special brands of makers’ iron : 
Clyde, 50s. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 51s. ; Coltness, 52s, 3d.-—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s. ; Carron (shipped at Grange- 
mouth), 51s. Gd. per ton. There is very little interest 
taken in the pig-iron market by outside speculators, so 
that the market continues to be influenced by the 
members of the ‘inner circle.” Meanwhile consumers 
continue to anticipate their requirements, and consider- 
able purchases have been made during the week by manu- 
facturers of finished material. The number of blast- 
furnaces in actual operation is 79, one having been 
blown in at the Sy ame Works. Six are making 
basic iron, 37 are working on hematite iron ore, and 
36 are making ordinary iron. The following are 
the returns as to shipments of iron from all Scotch 
ports last week. They amounted to 3218 tons, against 
6622 tons in the corresponding week of last year. There 
were shipped to the United States 100 tons; to India, 
110 tons; to France, 140 tons; to Germany, 1010 tons ; 
to Russia, 125 tons;_ to Holland, 345 tons; smaller 
quantities to other countries, and 982 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 342,393 tons yesterday afternoon, 
as compared with 342,593 tons yesterday week, thus 
showing for the past week a reduction amounting to 
200 tons. 


Finished Iron and Steel.—The finished iron and steel 
departments continue to be fairly busy, with prices nomi- 
nally unchanged. A great amount of satisfaction has 
been expressed at a large and wealthy firm like the Glen- 
garnock Lron and Steel Company recognising the agent of 
the Millmen’s Union, and conducting the negotiations 
with the workmen through him, the recent difficulty 
being arranged without the barbarous necessity of a strike 
or a lock-out ; and it is to be hoped that the firm will con- 
tinue the same policy with all their workers, and so set 
an example which neighbouring firms may see it to their 
interest to follow. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia was very strong on Monday. Business was done 
on the spot at 8/. 17s. 6d. per ton, f.o.b., Glasgow and 
Leith, and further business at that price was refused, 
sellers holding out for 9J. al ton prompt delivery. For 
delivery from January to June of next year {. fai been 
paid. The strength is said to be due to the fact of the 
absence of any stock to speak of, good shipments, good 
consumptive demand, and some par” covering. The 
price to-day was 9/. 2s. 6d. per ton f.o.b. Leith. 


“ 


Glasgow Copper Market.—No business was done in the 
copper market last Thursday forenoon, but the price gave 
way 2s. 6d. per ton. In the afternoon market one lot of 25 
tons was sold, and prices closed without further alteration. 
Neither forenoon nor afternoon was any business done. 
At first prices were 2s. 6d. per ton higher, but in the 
afternoon the price slackened 1s. 3d. per ton. One lot 
was sold on Monday forenoon, and the price remained un- 
changed. In the afternoon tle quotations gained 1s. 3d. 
per ton, but no business was done. Yesterday forenoon 
one lot was sold, and the price dropped 1s. 3d. per ton. 
Other 25 tons changed hands in the afternoon, and the 
price advanced 2s. 6d. per ton. One lot was dealt in this 
forenoon, when the price made 1s. 3d. per ton. In the 
afternoon 50 tons were sold, and the settlement price 
was 48/, 

New Shipbuilding Contracts.—For Mr. J. M. Barkley, 
Belfast, the Ailsa Shipbuilding Company, Troon, have 
contracted to build a steel screw steamer of 580 tons 
gross.—Messrs. George Thompson and Co., Aberdeen 
and London, have ordered two steamers for their Aus- 
tralian and South African passenger and cargo trade— 
one for Messrs. Robert Napier and Son, Govan, and the 
other for Messrs. Hall, Russell, and Co., Aberdeen. 
These steamers will be considerably larger than any of 





the other steamers of the Aberdeen line, and will be of 
the highest class. At present the biggest liner of the 
fleet is the Nineveh, a vessel of 4000 tons.—There was a 
rumour in Greenock last Saturday to the effect that the 
P. and O. Company had placed an order with a local 
firm of shipbuilders for the construction of two steamers 
of 4000 tons each, to steam at the rate of 20 knots. The 
truth of the statement was discredited. 


Boilermaking at the Technical College.—At yesterday’s 
meeting of the Glasgow and West of Scotland Technical 
College, it was stated by Dr. Dyer that they had resolved 
to start a class for practical boilermakers. The practical 
work is to be under the charge of a couple of boilermakers, 
while Professor Watkinson and others of the teaching 
staff will have charge of the theoretical side. 


Colliery Development at Kilsyth.—Messrs. James Wood 
(Limited) are opening up a new pit at Neilston Collieries, 
near Kilsyth, and the same firm have just acquired a 
lease of the extensive mineral field which was worked 
many years ago by Messrs. Brown and Rennie, and pits 
are to be sunk near Balcastle and Balmalloch farms to 
work the coking coal, which is reported to be of excellent 
quality. 

Physical Society of Glasgow University.—The opening 
meeting of this Society was held in the Natural Philo- 
sophy class-room on Friday night, when the new Presi- 
dent for the year, Dr. James T. Bottomley, F.R.S., 
delivered his presidential address. The history of the 
Society since its foundation in 1884 was first traced, and 
this was followed by a very interesting summary of the 
most important experimental results in the physical 
science of the year. Dr. Bottomley next gave an instruc- 
tive account of some of the principal scientific incidents 
connected with the late meeting of the British Associa- 
tion at Toronto, a visit to the great electric works at 
Niagara, and his expedition to the great Yellowstone 
Park region. The latter part of the address was illus- 
trated by numerous fine lantern slides. On the motion 
of Mr. William Lockie, a cordial vote of thanks was 
awarded to the President for his interesting and informa- 
tive address. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Barnsley to Huddersfield.—An important meeting of 
representatives of local authorities in the vicinity of 
Clayton West has been held to consider the advisability 
of approaching the Lancashire and Yorkshire Railway 
Company, and asking them to make the long-projected 
line from Darton to Clayton West, for which Parlia- 
mentary powers have been obtained, witha view to giving 
access from Barnsley and places in the neighbourhood to 
Huddersfield and the heavy woollen districts generally. 
A resolution was strongly urging the Lancashire 
and Yorkshire Railway Company to carry out their Par- 
liamentary powers, and complete the line. 


Shefiield District Railway.—This company is applying 
to Parliament for various new powers which will involve 
important modifications of its scheme. At present the 
scheme only undertakes the construction of a goods station 
at Attercliffe with branches connecting it with the Mid- 
land passenger station at Sheffield, thus giving access 
to Sheffield from both the Great Eastern and Kast to 
West Railways. This access the Midland had undertaken 
to provide by making a new line from Treeton on their 
main line to Brightside, the Midland system to be con- 
nected with the terminus of a branch of the East to West 
Railway at Beighton. Powers were obtained by the 
Midland Company to construct the Treeton to Bright- 
side line, but an arrangement has been come to by which 
the Sheffield Company will build this line. The Treeton 
to Sheffield Railway is to join the Midland line in Bright- 
side. It will notrun into the Attercliffe new station, but 
the latter will be connected with the Midland line nearer 
Sheffield than this point. 


Vickers, Sons, and Maxim, Limited.—The issue is an- 
nounced of 1,250,000/. 4 per cent. first mortgage deben- 
ture stock at 104/. per cent., repayable at par on Novem- 
ber 30, 1937, or redeemable at the option of the company 
at 1041. per cent. on or after November 30, 1912, on six 
calender months’ notice. The issue is made to provide 
capital for the payment of temporary loans obtained for 
the payment of the purchase monies paid to the Naval 
Construction and Armaments Company, Limited, and 
the Barrow Shipbuilding Company, Limited, to provide 
the funds required to pay off the debenture stock of the 
Maxim Company, for the extension of the plant and ma- 
chinery, and for the general purposes of the company. 


Iron and Steel, d&:c.—The principals of some of the 
large works are of opinion that as soon as the engineers 
get back to work there will be a large influx of orders, 
and that there will be plenty for all to do. At present 
the most that can be said is that things are kept moving 
without any pressure in any department. Although 
there has been for some time a slackening in the demand 
for steel for home consumption, the foreign trade con- 
tinues to improve, and some firms just now are excep- 
tionally well off for orders. A good business is also being 
done in files and heavy tools with foreign markets. In the 
lighter industries, the firms doing with both home and 
foreign markets are very busy, but there are complaints 
amongst those who confine their attention to home sales. 
Some time ago it was stated that there was a big run on 
plated forks and spoons. It has not only continued, but 
seems now greater than ever, and some firms are refusing 
orders that have to be executed this year. The difficulty 
is to get the buffing done, and if machinery could be 
invented which would dispense with some of the hand 





labour, manufacturers would greatly appreciate it. 


The South Yorkshire Coal Trade.—The coal trade con- 
tinues fairly brisk, and a more hopeful feeling seems to 
prevail. Manufacturers are pets beginning to place 
contracts for next year, and during the past week several 
have been booked at prices slightly in advance of the 
present year’s. The steam coal season, which is just 
drawing to a close, has been an exceptionally good one, 
notwithstanding the disorganisation of trade caused by 
the engineering war. Some pits are still working six 
days—a somewhat unusual state of affairs at this time of 
the year. The improvement has been chiefly in the home 
demand, the shipping sorts have also gone well. The 
mild weather continues to affect house coal ; but a spell 
= cold would set up a brisk demand, and prices continue 
irm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the market was 
pretty cheerful in tone, but the amount of business trans- 
acted was not very large, buyers being rather backward, 
Producers of pig iron, however, adhered firmly to their 
quotations ; and this is not at all surprising, seeing that 
most of them are well sold not only for this year, but for 
spring delivery also. Sellers of pig iron reminded buyers 
that a very large volume of trade was still going on, and 
pointed to the exceptionally heavy shipments for this 
season of the year. The general price named for prompt 
f.0.b. delivery of No. 3 g.m.b. Cleveland pig iron was 
41s. 9d., and that price was also named for delivery to 
the end of the year. Makers would not listen to any- 
thing below the foregoing quotation, but merchants 
were said to have accepted 41s. 74d, for small lots, 
For No. 3 delivered over the first quarter of next year, 
42s, was the general quotation. The other qualities were 
steady, No. 1 Cleveland pig being 43s., No. 4 foundry 
41s., grey forge 39s. 9d., and mottled and white 39d. 3d. 
to 39s. 6d.—all for early delivery. East coast hematite 
pig iron was steady, and under the circumstances was in 
fairly good demand. About 49s. 6d. was generally named 
for early delivery of Nos. 1, 2, and 3. Spanish ore was 
put at 14s. 6d., and — Bilbao - Middlesbrough 
were from 6s. 3d. to 6s. 6d. Middlesbrough warrants 
closed 41s. 5d. cash buyers, and Middlesbrough hematite 
warrants 49s. 1d. cash buyers. To-day the only change 
in the market was in the Middlesbrough warrants, which 
eased to 41s. 35d. cash buyers. 


_ Manufactured Iron and Steel.—A pretty good demand 
is reported for most kinds of manufactured iron and steel, 
and quotations are well maintained. Were it not for the 
influence of the disastrous stoppage in the engineering 
trade, the finished iron and steel industries would 
undoubtedly be very brisk. Common iron bars are 
quoted 5/. 5s.; iron ship-plates, 5/. 2s. 6d.; iron ship- 
angles, 5/. to 5. 2s. 6d. ; steel ship-plates, 5/. 7s. 6d. ; 
and steel ship-angles, 5/. 5s.—all less the customary 2} 
per cent. discount for cash. Heavy sections of steel rails 
are 4/. 10s. net at works, and some fairly good orders are 
looked for owing to an important English railway com- 
pany having decided to make extensions. 


Coal and Coke.—The coal trade on the whole is steady. 
Gas coal is in very full demand and prices are firm. In 
manufacturing coal the demand is very limited, so many 
works and shipyards being idle. Bunker coal is in good 
request and quotations are stiff. The colder weather has 
increased the demand for household coal for land sale 
purposes. Coke continues firm, though exports, as was 
to be expected, are much reduced. J.ocal requirements 
are still considerable, and average blast-furnace qualities 
are 13s. 3d. to 13s. 6d. for delivery at works here over the 
early part of next year. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been somewhat 
easier ; the best descriptions have made 10s. 6d. to 10s. $d. 
per ton, while secondary qualities have brought 9s. 3d. 
to 9s. 9d. per ton. There has been more doing in house 
coal, especially for inland delivery; No. 3 Rhondda 
large has made 10s. 9d. to 11s. per ton. Coke has con- 
tinued in good demand ; foundry qualities made 17s. 3d. 
to 17s. 6d. per ton, while furnace ditto have brought 
15s. 3d. to 16s. 6d. per ton. Iron ore has shown little 
change. Rubio has made 14s. 3d. to 14s 6d. per ton. The 
manufactured iron and steel trades have exhibited more 
activity, and prices have been well maintained. 


The New Royal Yacht.—The new royal yacht, which is 
to be built at Pembroke, will be sheathed with wood, and 
will have double bottoms for a considerable portion of her 
length. The vessel will have two platforms, and orlop, 
lower, main, upper, and forecastle decks. Her name has 
not yet been decided upon. The order for her engines 
has been placed with Messrs. Humphreys, Tennant, 
and Co., London. The engines will comprise two sets, 
each capable of developing 5500 horse-power, and having 
four cylinders of 264 in., 444 in., and two of 53 in, in 
diameter respectively, with a stroke of 39 in. They are 
designed to run at 140 revolutions per minute, at which 
the speed of the yacht will be 20 knots. The boilers 
will be of the Belleville type, 18 in number, with a total 
heating surface of 26,000 square feet, and a grate sur- 
face of 840 square feet. 


Lundy Island.—New lights were shown for the first 
time on Thursday. When the new lights are used, the 
resent lighthouse in the centre of the island will cease to 
“ of service except that the cap, some 7 ft. below the 
beacon, will, as at present, act as a day mark on the 





western side when easterly gales prevail. One of the 
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two new lights will beseen from whatever point the island 
is approached, while both lights will be visible from 
certain positions. On the north-west, inside the Hen 
and Chickens, a dangerous line of rocks running out for 
14 miles, is the first light, which will show two short 
white flashes, with an interval of 10 seconds between each 
two flashes. There are two sirens at this north-west 
light, with a high and low note alternately—two seconds 
low blast, two seconds silent, two seconds ~— blast, 
two seconds silent, two low blast, two silent, two high, and 
14 seconds silent. The lenses in this light are of French 
manufacture. Lametory perinsula, on the south - east, is 
the position of the second lighthouse. This will be 
fitted with the white revolving light of the present light- 
house. A temporary lighthouse has been erected until 
the transfer is completed, and a similar light will be 
shown from this until this is effected, which will be in 
about six months. The white light revolves in 60 seconds. 
Near the Lametory Light will be a fog detonator, fired by 
electricity every 10 minutes, whenever necessary. The 
present light is over 500 ft. above the sea-level, while the 
north-west one will only be about 150 ft. and the south- 
east one 180 ft. above the sea. This will do away with 
the risk of the light being so often envelo in mist. 
The new lights will cost nearly 50,000/.; the work has 
been carried out by the Trinity Brethren. 


Carmarthen.—The directors of the Great Western Rail- 
way Company have approved plans for the erection of a 
new station at Carmarthen, and also for carrying out 
other works in the neighbourhood. These works com- 
prise the doubling of the section of the single line between 
Carmarthen junction and a point immediately south of 
the river, and near the old oil works, which has been 
selected for the site for the new town station ; the adap- 
tation as a double line for passenger trains of a loop con- 
necting the branch and the main lines at a point to the 
west of the existing junction, hitherto used for goods 
trains only; and the re-modelling of the existing goods 
yards and the provision of additional siding accommo- 
dation. 


Ludbrook.—The Lydbrook tinplate works, which have 
been idle for six months, will be shortly re-opened, the 
millmen having accepted a reduction of 15 per cent. 


Railways in the West.—The Great Western Railway 
Company has agreed to purchase the Helston branch line 
at 35 per cent. of the value of the original shares. The 
Great Western Railway Company will also probably 
render substantial financial aid to a proposed light railway 
from Helston to the Lizard. 


The Rhymney Valley.—Steam coal has been moderately 
active, but business has been checked by a continued 
scarcity of tonnage. The outlook in the manufactured 
eS iron trades is considered favourable. Coke has 
ruled firm. 








Tue Exvecrric Licht In YORKSHIRE.—Parliamentary 
notices have been published with respect to Bills to be 
— next session for electric lighting schemes at 
Rotherham, Doncaster, and Rawmarsh. 





Raitway AccIDENTS—ERRATUM.—In our issue of last 
week (page 586) we dealt with five railway accidents. By 
a typographical error, the locality of the first (‘‘A Butt 
—” ” was given as Renais; it should have been 

nas, 


PrersONAL.—The General Electric Company, of London 
and Manchester, have opened a branch at 9, William- 
street, Dublin, which is under the management of Mr. 
Fletcher, who has had some years’ experience with the 
company in London. 





Exports OF AGRICULTURAL ENGINES. —The value of 
the agricultural engines exported from the United King- 
dom in October was 28,725/., as compared with 27,0510. in 
October, 1896, and 47,9407. in October, 1895. In the 10 
months ending October 31 this year the corresponding ex- 
ports were valued at 467,901/., as compared with 499,317/. 
in the corresponding period of 1896, and 599,904/. in the 
corresponding period of 1895. In these totals the ex- 
ports to European countries figured for 365,249/., 354, 733/., 
and 381,450/. respectively. The exports of agricultural 
steam engines to South America have fallen off consider- 
ably of late, being only on by a value of 26,4401. 
in the first 10 months of this year, 1s compared with 
64,280/. in the corresponding period of 1896, and 126,843. 
in the corresponding period of 1895. 





Ovr Locomotive Exports.—Our locomotive exports 
showed in October a rather marked contraction. The 
value of the engines exported in October was 51,033/., as 
compared with 94,1957. in October, 1896, and 105,389/. in 
October, 1895. The value of the engines exported in the 
first 10 months of this year was 906,993/., as compared 
With 865,1397. in the corresponding period of 1896, and 
= 620, 4020. in the corresponding period of 1895. The 
= deliveries in any one direction were made to 
British India, which took engines to the value of 207,0917., 
saapmpared with 150,921/, in the corresponding period of 
pate and 238,658/. in the corresponding period of 1895. 
a netralasia imported locomotives to the value of 177,361/. in 
the first 10 months of this year, as compared with 111,028/. 
in the corresponding period of 1896, and 26,6171 in the 
Serpe eponding period of 1895, while British South Africa 
0k engines to the value of 77,938l., 111,0417., and 3356/. 
ey. South American countries imported loco- 
yer in the first 10 months of this year to the value of 
41, as compared with 224,821/., and 135,298/. 


Tespectively. It will be observed that although the ex- 
aoe heperienced a check in October, a satisfactory busi- 
ess has been done this year, upon the whole. 





MISCELLANEA. 


THE artesian well borings in New South Wales appear 
to be a distinct success, the area over which deep-level 
water is found, being no less than 62,000 square miles. 


A new channel has been constructed at Teddington 
Weir by the Conservators of the River Thames. This 
work will in wet seasons have a very beneficial effect, by 
providing a greatly increased outlet for flood water. 


At a meeting of the Sheffield Society of Engineers and 
Metallurgists, held at the University College on Novem- 
ber 8, a lecture describing his microscopic observations on 
the deterioration by fatigue of steel rails was delivered 
by Mr. Thomas Andrews, F.R.S., M. Inst. C.E. 


A modified freezing process for use in sinking shafts 
through water-bearing strata has been devised by Mr. 
Louis Koch, who discords the brine used in the Pietsch 
process, and circulates through the pipes instead the 
=" refrigerating agent, such as ammonia, carbonic 
acid. 


Professor Oliver Lodge, F.R.S., will deliver the first of 
a course of six Christmas lectures (specially adapted to 
young people) on ‘‘The Principles of the Electric Tele- 
graph,” at the Royal Institution on December 28. The 
remaining lectures will be given on December 30, 1897, 
and January 1, 4, 6, 8, 1898. 


The traffic receipts for the week ending September 7 on 
33 of the principal lines of the United Kingdom amounted 
to 1,607,220.7, which was earned on 19,0344 miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,556,875/., with 18,8794 miles open. 
There was thus an increase of 50,345/. in the receipts, and 
an increase af 154 in the mileage. 


Mr. L. Rotch, who is chief of the Blue Hill Observatory 
in America, has done a good deal of work in investigatin 
the upper regions of the atmosphere by instruments carri 
on kites. In some of these experiments extraordinary 
heights have been reached, the greatest yet observed being 
9370 ft. This altitude was ascertained trigmometrically, 
and can accordingly be relied on as substantially correct. 
To reach the height named, fully 20,000 ft. of line had to 
be paid out. 


Owing to the interference of the Masons’ Union, Sir 
John Jackson has found it necessary to obtain a large 
proportion of the granite needed for the Keyham exten- 
sion works, amounting in all to nearly 3,000,000 cubic 
feet, from Norway, in place of from the neighbouring 
quarries in Cornwall, as he had originally intended. The 
men, or rather their leaders, have now given way, but the 
contracts for a very large supply from Norway had 
already been signed. 


In order that the construction, at Chatham, of the first- 
class battleship Goliath may not be delayed by waiting for 
material from the contractors, the Admiralty have ap- 
proved of the proposal to remove the back of the shed 
under which the vessel is being built. This will enable 
the officials to proceed with the upper works of the ship. 
The Goliath will be in a much more advanced state when 
launched than were the Magnificent, Victorious, and 
Illustrious, her immediate predecessors in building at 
Chatham. 


Mr. Sinclair Fairfax delivered his presidential address 
before the Society of Patent Agents last Wednesday. In 
the course of it he pointed out the difficulty there is in any 
patent office making a thorough search as to the novelty 
of an invention before granting a patent. In the Patent 
Office at Washington } were 1,544,419 specifications 
at the date of the last report, and a complete re-classifica- 
tion is now completed. Every year new classes are de- 
manded, and it looks as if examination would become 
annually more difficult and less reliable. 


The opening meeting of the new session of the Hull 
and District Institution of Engineers and Naval Archi- 
tects was held on Monday, November 15; Mr. . 
Pawley, M.I.C.E. (President), in the chair. After the 
usual formal business had been transacted, a paper was 
read by Mr. Thomas Wright, Assoc. M. Inst. C.E., on 
“The Gravét Slide Rule,” giving notes on the principle 
of the rule and on the various operations which can be 
performed by its aid, and also giving exact rules for find- 
ing the value of the answer in all cases. The reading of 
the paper was followed by a discussion. 


The report of Sir William Crookes, F.R.S., and Pro- 
fessor Dewar, F.R.S., on the —— and quality of 
daily samples of the water supplied to London for the 
month ending October 31 states that of the 182 samples 
examined during the month, all were found to be clear, 
bright, and well filtered. The rainfall at Oxford during 
the month showed a great deficiency, only 1.22 in. of 
rain having fallen, while the average for the last 30 years 
is 2.75in., making a deficit of 1.53in. The total rainfall 
for the year now showsa deficit of 0.41in. The filtration 
and settling appliances of all the companies were in a high 
state of efficiency during the month. The water of every 
company had been specially tested for pathogenic orga- 
nisms, but with negative results. 


At Ostend the accumulator system has been adopted 
for tramway traction, each car being fitted with 12 cases 
of nine Laurent-Cély cells each, which have a capacity of 
140 ampere-hours, and can give a discharge of 50 amperes. 
Charging takes from three-quarters to two hours. The 
cars weigh 7} tons each, batteries excluded, and can 
accommodate 50 passengers. The motors, of which there 
are two to each car, are of 18-kilowatt capacity, and were 
— by the Westinghouse Company. They drive the 
axles through ring which reduces the axle speed to 
one-fifth that of the motor spindle. One charge of the 





battery is sufficient for a run of 44 miles. The tractive 
force is found to be 17.6 lb. per ton at starting, and 8.8 lb. 
per ton when running on the level at a speed of 11 miles 
per hour. 


A deputation from the Manchester Chamber of Com- 
merce waited upon Mr. Ritchie, President of the Board 
of Trade, on Wednesday afternoon to urge the importance 
in the interests of British industry and commerce of sup- 

rting an amendment in the rules of the International 

ndustrial Property Convention. It will be proposed 
that the British representative shall endeavour to secure 
an agreement to the effect that in all the constituent 
countries no patent shall be granted to a foreigner in re- 
spect of an invention for which patent rights are not ob- 
tainablein his own country. It is understood that the 
United States representative has already been instructed 
to advocate this amendment at the forthcoming meeting 
of the Convention, which is to take place at Brussels in 
December. 


Within the last few days notice has been given of 
the intention on the part of seven local authorities to 
make application to the Board of .Trade, under the 
Electric Lighting Acts of 1882 and 1888, for provisional 
orders to supply electricity for public and private pur- 

ses. These authorities are the urban district council 
of Barnes, the vestry of the ish of Bermondsey, the 
corporation of Maidenhead, the urban district council 
of Willesden, the urban district council of Kast Ham, 
the urban district council of Aldershot, and the corpora- 
tion of St. Albans. In addition to these intimations, 
Mr. James de Lara Cohen, of Acton, has given notice 
that he intends to apply to the Board of Trade for a 

rovisional order to empower him to supply electricity 
or = and private purposes within the area known 
as the Friars-place Estate, Acton, 


The Raad of the South African Republic has just 
passed an amendment to their patent law, the effect of 
which is to considerably increase the fees payable to the 
Government. The Government fees for patents in the 
Transvaal for the full terms of 14 years have hitherto 
amounted to about 15/. or 187. The new law provides for 
the following payments: On application for the patent, 
4l. 13s. ; on receiving the grant, 5/.; fee for extendin 
the patent from three to five years, 20/.; fee for extend- 
ing the patent from five to eight, 100/. ; fee for extending 
the patent from eight years to 11 years, 150/. ; fee for 
extending the patent from 11 to 14 years, 200/. ; total, 
4791. 13s. In addition to the above fees, it is also pro- 
vided that every applicant for a patent shall lodge at the 
time of application a sum of 100/. by way of security to 
pay the charges of any successful opponent to the grant 
of the patent. 


There seems some apg, of worm gearing coming 
into favour again where a large reduction ratio is needed. 
Such gears have the advantage of being comparatively 
noiseless ; but have, in the past, had an evil reputation 
for excessive frictional loss. More recent work with accu- 
rately-made wheels has shown that this loss need not 
necessarily be very large. Professor Stodola, of Zurich, 
has obtained an efficiency of 87 per cent. when using 
worm gearing to transmit 21 horse-power, the worm run- 
ning at 1500 revolutions per minute. This worm was 
3.15 in. in diameter, the pitch ber | 3.2 in., and the 
wheel, which was of gun-metal, had 28 teeth. Similarly, 
Mr. E. Kolben has also obtained excellent results with 
worm gearing, whilst in America the Sprague Company 
using the Hindley form of worm have, it is stated, got 
remarkably high efficiencies with this class of gearing, 
which they use for electric lifts. . 


Mr. J. J. Holtzapffel, in a paper recently read before 
the Society of Arts on the uses of the sand-blast, alluded 
especially to the value of the process in sharpening files, 
the sand-blasted file doing twice the work of the ordinary 
file in the same time, this superiority being now so fully 
recognised that 240,000 dozen files are so prepared in 
Sheffield yearly. They can also when worn be re- 
sharpened over and over again, without grinding out the 
old marks, for about 24 per cent. of their value. He also 
spoke of the efficacy of the blast in removing every trace 
of scale from iron castings, so that the finest tools may be 
applied at once to the metal, and of its usefulness in re- 
facing grindstones and emery wheels, cleansing bicycle 
tube surface before brazing, granulating or frosting 
electric plate, gilding metals, gold and silversmith’s work, 
and jewellery, and many other purposes suggestive of a 
widely-extended field for the sand-blast in metallurgy. 


Sir David Tennant, Agent-General for Cape Colony, 
writes to the Zimes saying that his Government is de- 
sirous of giving publicity to the correction of an erroneous 
statement said to have been made by Mr. George Albu, 
president of the Association of Mines, South African Re- 

ublic, with reference to the Cape transit rates to the 

ransvaal. The Agent-General quotes from a speech 
made on the subject by the chairman of the Chamber of 
Commerce at Johannesburg, who said: ‘*Mr. Albu had 
stated that for machinery imported through the Cape 
Colony, the Cape Government had exacted a transit duty 
of 5 per cent., while the Transvaal Government only taxed 
machinery to the extent of 14 per cent. This was in- 
correct. The Cape Colony charged nothing. With re- 
gard to the railway rates Mr. Albu was also wrong. In 
the question of pig iron the railway carriage at the Cape 
rate, for 662 miles, was 2007. 13s. 4d.; and that of 
the Netherlands Railway Company for 52 miles was 
931. 6s. 8d.” ‘‘The chairman,” Sir D. Tennant adds, 
“considered it necessary to make this contradiction 
publicly in the Chamber of Commerce; and the Cape 
Government considers it advisable that every publicity 





should be given to such contradiction.” 
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THE APPROACHING CONFERENCE. 

THE time has at last arrived when the crucial 
struggle in the great labour war is to be brought to 
an issue, and the generalship of the leaders is to 
be tested, as well as the metal of the rank-and- 
file. Hitherto the operations of the contending 
forces have been of the nature of hostile armies 
approaching each other over difficult country. 
There has been an enormous destruction of pro- 
perty—or its equivalent in non-production—much 
suffering and patient endurance, but little in the 
way of actual engagement; excepting when an 
unfortunate non-combatant, in the shape of a 
would-be free labourer, has had his head broken for 
attempting to earn his living. 

An important incident during the present week 
has been the return of the London boilermakers and 
iron shipbuilders to work. This matter is a de- 
tached part of the engineering struggle, and the 
men are to be congratulated upon having at last 
taken a reasonable view of the position. The in- 
cident illustrates the power the union leaders have 
if they choose to exercise it. If all labour leaders 
were as far-sighted as Mr. Knight, there would be 
less friction in composing the inevitable occasional 
differences that must arise between the two parties 
to such a tacit bargain as that made between an em- 
ployer and a workman when the latter is engaged. 
No one aspires to curtail the right of a workman, or 
any number of workmen, to sell their labour to the 
best advantage ; what is, however, objected to, 
and that most emphatically, is a combination of 
workmen to prevent employers and other workmen 
from exercising the same right that the unionists 
insist upon for themselves. However, there is 
going to be an improvement in this respect in the 
future, if the employers are only true to them- 
selves, and to their duty to the country. 

The great feature of the week, the discussion at 
the Westminster Palace Hotel of last Wednesday 
between Colonel Dyer, Mr. Andrew Henderson, 
and Mr. Biggart, representing the employers, and 
Mr. Barnes and Mr. Sellicks representing the 
workmen, has resulted in some advance towards 
the end. The important question of an independent 
chairman has been settled, the Union representa- 
tives wisely abandoning their unreasonable demand. 
The following is the text of the agreement : 

““T. The Conference shall be held at Westminster 
Palace Hotel at eleven o’clock on Wednesday next. 

‘* TI. Each side shall have fourteen representatives. 

“TIT. Each party shall appoint their own chairman. 

“‘TV. The following are the terms of the truce to be 
observed, namely: It is agreed that from this date until 
the termination of the Conference — firstly, the em- 
ployers will suspend any notices not already carried into 
effect, and will not post further notices; and, secondly, 
the affiliated societies will not interfere in any way with 
men who may be in employment at any time during the 
Conference.” 

So far it will be seen the employers have carried 
their point, and we are told by trade union sup- 
porters that the Federation should be profoundly 
grateful for the consideration shown by the 











unionists. It may be noted, however, that the 
Labour party are the true gainers by the Conference. 
It is true they have not all they ask, but it is a shrewd 
principle of bargaining to ask for double that which 
you expect to get, and then if you “‘split the dif- 
ference” you get your desire. So far the em- 
ployers have suspended the pending lock - out 
notices. That is a distinct gain for the strike 
party ; on the other hand, the unions agree not to 
interfere with the men who may be in employment. 
Now, the lock-out notices are a legitimate weapon 
of offence, and in suspending them the masters make 
a real concession; but what are we to say about 
‘interference’ ? The trades unionists are called 
out or locked out, and the only ‘‘ interference ” of 
avail would, therefore, be exercised upon free 
labourers. What the nature of that is we learn to 
some small extent from the police-court reports; and 
if any non-unionists want further information on 
the matter, we would refer them to the ovation 
given on Tuesday last tothe men who were released 
from Wormwood Scrubbs Prison. 

On the other hand, because the labour leaders 
have failed to get all they asked for, it is assumed 
in some quarters that freedom for employers and 
non-union workmen is easily within sight, and 
thus over-confidence may lead to disaster. In 
this connection it would be well to read Mr. Barnes’ 
speech at Stratford on Wednesday night. He 
said he had just received a communication from 
the Central Lock-Out Committee of London 
(written after hearing the result of the preliminary 
meeting of the representatives of the employers 
and the men), in which it was stated that no settle- 
ment would be satisfactory that did not embody 
the principle of the 48 hours’ week. We fear 
under these circumstances that the settlement 
will not be satisfactory, for if the employers are 
foolish enough to concede the ‘‘ eight-hours’ day 
with nine hours’ pay” they will only have the 
whole fight to go through again on some other 
question. There is no limit to the demands 
Socialistic Labour leaders will make on Capital. 
Nothing will satisfy them, of that employers may 
rest perfectly assured; and if the leaders are 
able to further blind their followers with the 
dazzle of victory in this great battle, the task 
of the Federation in bringing order into the 
management of engineering factories will be in- 
creased a hundred-fold. In fact, the employers 
have in times past allowed trades unionism so to 
encroach upon their proper domain, that unless 
they make a successful stand now they may as 
well disband their forces. It may be that a con- 
cession could be possible in the number of hours 
worked, or, what would be better, wages might 
be increased if engineering shops were worked on 
such orderly principles as alone can conduce to 
efficiency ; but whatever concessions might even- 
tually be made in this respect, the present is not 
the time for making them. When the engineering 
industry of the country is in its normal state will 
be the proper time to consider these matters. 
What the employers have to do now is to get their 
shops into work again under their own proper guid- 
ance on the old hours and rates of pay. 

To the notice of any jubilant employer who is 
inclined to think that the matter is ‘‘as good as 
settled,” because there is to be a Conference with- 
out a paramount chairman, we commend Mr. 
Barnes’s forecast, given in the Stratford speech of 
Wednesday last. Whatever may be the issue of 
this struggle, he means fighting in the future. As 
he hopes that the Conference will have brought the 
dispute to an end within a fortnight, we suppose it 
is intended not to make too stubborn a fight just 
now, but to pick up such advantages as may be 
easily gained. For the future, however, there is 
promise of stronger organisation, and of battle as 
has never been waged before. The workers through- 
out the country, Mr. Barnes states, must recognise, 
as the result of the struggle, that sectional trade 
union fights must be done away with. The Employers’ 
Federation, he said, stretches from Aberdeen to 
Plymouth. That is true enough, but the Federa- 
tion has only done in a partial and incomplete 
manner what the Amalgamated Society. has been 
doing most effectively for years past. We do 
not see what Mr. Barnes can effect more in the 
way of organising engineers’ employés unless 
he can fuse with the boilermakers and ship- 
builders, and this is not very likely to take place, 
What he probably means is that all workers are to 
combine to support any one trade. That shadows 
forth a very big undertaking, but if it comes to pass 
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employers will have to take a further leaf out of the 
labour leaders’ book and combine also for the pro- 
tection of their legitimate interest. 

The whole programme suggests changes so vast 
that it is far more than doubtful whether Mr. 
Barnes, skilful as he is, has the genius for recon- 
ciling the vast and diffuse interests of so many 
classes. At any rate, we may be content to wait 
until he brings even a majority of engineering 
working-men under his jurisdiction. 

The hitches that have occurred in arranging the 
preliminaries for a conference have been taken ad- 
vantage of by some trade-unionist organs to do alittle 
preliminary mud-throwing ; it isaspecies of skirmish- 
ing with which these contests are usually opened. 
It is more than insinuated that the employers have 
been guilty of double dealing in trying to delay the 
conference. One paper heads its account of the pro- 
gress of events ‘‘ A Question of Good Faith,” the good 
faith questioned naturally not being that of the im- 
maculate labour leaders, but of the black-hearted 
employers. Now, if the Employers’ Federation had 
taken up the attitude of the labour leaders, when 
the latter have found they had power in their hands, 
and had refused to agree to any arbitration or discus- 
sion, but insisted on the full letter of their demands 
being subscribed to, nothing of this sort could have 
arisen ; but as the Federation will not upset all its 
proper procedure, and the executive will not rush 
into a conference without the sanction which due 
formality, and, indeed legality, requires, there has 
been nothing bad enough to say about its duplicity 
and tyranny. 

The question of an independent chairman has 
also been used as a weapon to influence public 
opinion against the masters. ‘‘ What stronger 
proof of the absence of justice on their side can 
be produced,” it is said, ‘‘than the fact that they 
will not consent to an independent chairman?” 
Now, it should be remembered that what is pro- 
posed is a conference, not an arbitration. Em- 
ployers of labour wisely do not propose to put their 
elementary rights as citizens into the crucible of 
arbitration, and trust to luck what comes out. They 
are, however, willing to confer—to be enlightened if 
enlightenment be possible—and to have the other 
side of the question put before them in its strongest 
guise. That entails discussion, the stating of pro- 
blems, and, tosome extent, the answering of them. 
Now, if there were a chairman agreed to by both 
parties, nothing could prevent his dictum from 
being accepted as authoritative, and in this way 
the employers, who are responsible persons, might 
find that they had parted with something they now 
possess. The Daily News, in a leading article protest- 
ing against the action of the employers, really puts 
the case very neatly: ‘‘ A chairman not connected 
with the engineering trade might be very useful in 
suggesting points which, in his opinion, might be 
conceded without material disadvantage by the 
Federation or by the Society.” This is exactly the 
point. The employers have everything to lose, and 
the men have everything to gain, but in any case 
either side may be excused for risking the substi- 
tution of the ‘* opinion” of any one person for its 
own corporate decision. 

We are further told, by the same authority, 
that the independent chairman’s ‘‘ views might 
become known and might exert an influence on 
public opinion.” That is just the danger that is 
to be feared. The conference can be quite well 
carried on with two chairmen, each avowedly 
partisan. Practically their duties would be re- 
spectively to put the views of their own side within 
the proper bounds of debate. If they were respon- 
sible men, and acting in the public eye, this they 
might be depended upon to do. 

Colonel Dyer has probably been the best-abused 
man in the country during the last two months or 
so, but this week he has had to share honours with 
the Chancellor of the “ixchequer. Sir Michael 
Hicks Beach, during a speech at Bristol last Satur- 
day, in the course of his remarks made reference 
to ‘*the growing demand for the interference of 
Government in every phase of our social life,” a 
policy which he considered not conducive to national 
advantage. He went on to point out the absurdity 
of a policy which would seek to regulate wages by 
Act of Parliament. He made reference to the pre- 
sent dispute for the sake of disclaiming any connec- 
tion of his remarks with that incident, because, as he 
said both sides had agreed tocertain conditions under 
the initiative of the Board of Trade. This speech 


was a very good one for the occasion, but it con- 
tained no opinions that are not the commonplaces 





of all politicians who are not declared new Socialists 
or Anarchists. The Daily News, however, takes 
the Chancellor of the Exchequer very severely to 
task for his speech, and in the course of its re- 
marks takes occasion to misquote him to a serious 
extent. We are not concerned to defend Sir 
Michael Hicks Beach, but the incident is worthy of 
attention as showing how evil a thing it is to mix 
up party politics with these industrial questions. 
The Daily Chronicle is even more vituperative than 
its rival for the suffrages of aclass. It describes 
the speech as ‘‘ highly discreditable,” ‘‘ particularly 
ignorant and untrue,” and the author of it as a 
‘¢ shrewish leader.” It also misquotes the speech, 
and, in fact, we can only, in charity, conclude that 
the writers in the two papers did not hear or did 
not carefully read the speech which they criticise, 
as otherwise we must hold the opinion that they 
were actuated by unworthy motives. 

In our last issue we gave instances of difficulties 
in the path of manufacturing engineers owing to 
the action of trade unionism, as drawn from the 
official journal of the Amalgamated Society of Engi- 
neers. Since then the Executive Committee of the 
Federated Engineering and Shipbuilding Employers 
have issued a ‘‘second series of examples of restric- 
tion and interference” which contains a few more 
typical cases. One would think that so far as in- 
terference with work is concerned the case against 
the Amalgamated Society had been proved up to 
the hilt. To manufacturing engineers, as we have 
before stated, these instances are only too familiar, 
but it is important that the public should have a 
fair knowledge of the subject also, and, therefore, 
the Federation is doubtless wise in repeating the 
lesson to what will appear to engineers almost a 
needless extent. That in establishments in which 
non-society men could work — or rather shops 
where the unionists had not the upper hand—a 
machine job could often be turned out more 
expeditiously than in works where the stewards 
of the Union held undisputed sway has long 
been known to employers in the trade, but the 
matter has never been made public in so definite 
a manner as by the sheets now before us. The 
first instance quoted is perhaps a fair example. A 
London firm since the strike had had a man working 
a lathe who machines a compressor in 14 hours, 
whilst the Society man took 27 hours at the same 
work. Another London employer writes :—‘‘ For 
many years it has been the custom of our A.S.E. 
men to limit their output to an amount agreed 
upon among them. Repetition jobs, occupying as 
long as 200 to 300 hours, had invariably been done 
in the same time as the first lot, almost to an hour, 
even though put into other lathes, and done by 
other men. Some of these jobs have been done in 
another department, by men not in the A.S.E., 
and had been done in 20 per cent. to 30 per cent. 
less time.” The third case is that of a Manchester 
firm, who are now ‘‘ turning plain cylindrical forg- 
ings by boys for 15s. that were formerly done by men 
at 44s. each, in nearly the same time.” This in- 
stance, if quoted at a meeting of working men, 
would raise a howl of indignation, not at the 
additional cost of the work, but because boys 
should be put on to ‘‘men’s work.” It is a fact 
perhaps hardly grasped by the public that the 
unions look on certain descriptions of work as their 
absolute property, and regard any attempt to sub- 
stitute a workman not a member of their Society as 
nothing less than robbery of their vested interests ; 
as they say, they ‘‘claim the work.” 

How detrimental this is to the engineering inte- 
rest of the country the instances given in the 
circular now before us bear ample testimony. An 
example is given of work that cost 571. Upon 
being given out to be done by the piece, on 
another occasion, this piece of work cost 48I., 
but when the time was taken out it cost only 321. 
on a time basis, thus showing that the work 
was done at not so very far from double the speed 
when working on the piece. Yet in spite of this an 
Amalgamated Society man would have probably 
been liable to a fine at first and ultimately dis- 
missal from the Society, and practically loss of the 
savings of a lifetime, if he had attempted to do the 
job on piecework. Perhaps we had better quote 
the rule of the Society under which this penalty 
might be enforced. 


** Any member asking for or taking work by contract 
or piecework in any firm or factory where piecework or 
contract-work does not at present exist, the same being 
proved to the satisfaction of the District Committee, 
shall for the first offence be fined 20s. for the second, 40s. ; 





and for the third be expelled from the Society ; and in no 
case shall piecework be engaged in any firm or factory 
where it does not at present exist.” P 

We quote from the most recent issue of the 
‘* Rules,” a copy of which has been courteously fur- 
nished us by the Executive. 

It is evident that profitable business cannot be 
carried on, in face of the strenuous competition of 
the present day, on such a basis as this. The report 
of the Federated Employers gives, however, a more 
general and more striking lesson in regard to the 
working of machines. The following is quoted as 
being contributed to the stock of knowledge by a 
Salford firm. Articles of four sizes are taken, and 
the respective costs in 1891 and 1896 are given : 


s. d. £s. d. 
No. 1 size cost each in 1891 213 0; in 1896 215 4 
” 2 ” ay 215 4 > 4 ” 3.5 4 
2 - . ol OF x - =< So 8 
” 4 * ” 4 0 6 ; ” ” 5 5 0 


‘* Six machines of each size,” we are told, “were 
made at one time in both years, and the result 
stated was shown, notwithstanding the fact that 
all old machinery and tools had been replaced with 
the very best. By the use of the new tools the 
time ought to have been reduced 75 per cent. 
‘ which saving we have more than effected since the 
lock-out by unskilled labour.’” After this we can 
hardly be surprised to hear that the firm in ques- 
tion writes: ‘‘ Just as the strike commenced we 
had almost decided to give up business in this de- 
partment and purchase the work in Germany and 
America, as we found we could not make any 


profit. Some of the goods we make are made 
on similar tools, and from identically the 


same patterns and drawings in America, which 
goods we have, since the strike, purchased at less 
money than they cost us to make.” It could be 
wished that the wording were a little more definite, 
for it might be argued from the last sentence that 
it was the strike that had made the work dearer, 
This, however, would be in direct contradiction to 
the previous statement, and is in opposition to the 
general tenour of the communication. 

Many persons engaged in the commercial branch 
of engineering industry must of late have had ex- 
amples come before them similar to that just quoted. 
An instance came under our notice recently, which, 
like some others, we should have published at the 
time, were we not pledged to secrecy. Even now 
we can only give a partial account of the matter. 
It was in connection with the production of an 
article of domestic use involving repetition work 
with special machine tools. The factory was a large 
one, employing a great number of men. The 
manager informed us that the company had another 
establishment on the Continent of equal size to 
that in this country. It had been started only a 
short time previously, and it had been found that 
with the comparatively untrained foreigner the 
saving was at least 25 per cent. on the 
labour bill. The advisability of closing the 
English works altogether, and transferring the 
plant to the Continent bodily, had been more 
than once discussed, and it was only the 
fact that the public mistrusted foreign goods that 
prevented this step being taken. As it was, how- 
ever, more and more work was being done at the 
Continental factory, so that the English establish- 
ment bid fair to become little more than an as- 
sembling and erecting works. This firm advertised 
their large annual output, but of this since the 
Continental works had been started, about half the 
work of production had been carried on abroad. 

It is a favourite method of argument—and_ we 
regret to see it is followed by so well-informed an 
authority as Sir Charles Dilke—that because we 
still lead in the volume of trade of the world that 
the foreign competition isa bogey. The conditions 
we have to face now are different to those which 
have confronted us at any time during our indus- 
trial history. The Hamburg shipyard of Messrs. 
Blohm and Voss, to take one industry alone, had 
not its counterpart in all the world, outside Great 
Britain, a few years ago, whilst five years back we did 
not find certain machines made in Salford costing 
five guineas, but 41. 0s. 6d. only. It takes time 
for trade to shift its channels. That is a safeguard 
for the prudent, but it is a danger to the foolish 
people who have once held an industry, and have let 
it pass into other hands. 

There are other instances of the evil influence 
of the new unionism as practised by the Executive 
of the Amalgamated Society of Engineers, in the 





report already quoted from, but on these we need 
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not dwell, as the examples we have quoted are 
sufficient for our purpose. It is devoutly to be 
hoped that the plain putting forward of these 
facts will open the eyes of the leaders of the 
societies to the mischief they are doing; for we 
trust that these gentlemen work rather in ignor- 
ance of economic laws—the result of foolish teach- 
ing—than with motives of self-seeking. The 
present strike and lock-out has been a neces- 
sary corollary to the trades union practice that has 
erown up during the last few years, and viewed 
from that point of view it is a good thing, but if the 
conference to which it is to give rise enlightens 
working-men and their leaders to the dangers 
they incur by their recent procedure, it will have 
done more good than even the most sanguine could 
have hoped. 








ELECTRIC TRACTION BY 
ACCUMULATORS. 

Exectric traction by accumulators is a subject 
which is occupying a great deal of attention. We 
have in London a large number of electric cabs 
plying in the streets, and we are promised a line of 
omnibuses in the near future. Almost every week 
sees the advent of a new electric motor car, and 
on the Continent there are several tram _ lines 
worked by accumulators. In spite of all this, we have 
very little definite information about the life of the 
batteries. During the last dozen years a large number 
of secondary cells have been produced, each of which 
was guaranteed by the inventor to be superior to all 
that preceded it, and quite capable of withstanding 
the trying conditions of propelling a vehicle. Each 
entered the stage with a profusion of promises, 
and each departed into obscurity. How do we 
stand now? Have we any battery that will com- 
pete commercially with the horse as a tractive 
agent? As to competition with the trolley line, it 
is quite certain that the accumulator has no chance. 
In crowded streets, where the speed is necessarily 
limited by the traffic, the battery car may be satis- 
factory, but when it comes to mounting a hill at a 
good speed its deficiencies are revealed. Anyone 
who has seen the trams run up the steep hills of 
Bristol will know that they have at command an 
amount of power which it is quite impossible 
to provide by batteries. The trolley wire repre- 
sents a reserve fund which can be drawn upon 
most lavishly, while the battery provides but a 
hand-to-mouth subsistence. Still, if it can be relied 
upon for a certain and sure output, there is no 
reason why it should not give satisfaction to those 
who employ it with discretion. 

In the hope of learning something definite as to 
the capabilities of the modern secondary battery, 
we listened to the paper Mr. Epstein read on Thurs- 
day evening, the 11th inst., before the Institution 
of Electrical Engineers. This paper was entitled 
“Accumulation Traction on Rails and Ordinary 
Roads;” and if it represents all that can be 
advanced in favour of this method of traction, 
it would seem that recent advances have not been 
very great. Mr. Epstein commenced by pointing 
out the losses which have occurred, not by defects 
in the accumulators, but by improper methods of 
handling them. The getting them in and out of 
the cars, for the purpose of charging, damaged both 
them and the vehicles, and necessitated great 
expense for repairs, while the sliding con- 
tacts did not always answer to their name. In 
Hanover the tramway authorities now avoid this 
source of loss by keeping the cells always in the 
cars. The battery drives the vehicle in the town, but 
when the outskirts are reached, current is obtained 
from a trolley wire. From the same wire energy 
is obtained to re-charge the batteries, and a further 
charge is given them on their return to the car- 
Shed. From the official report of 1896 we learn 
that the cost of maintenance has been accurately 
ascertained. It is found to average 40s. per car 
per month, which, at an average mileage of 90 
miles per car-day, corresponds with .177d. per car- 
mile. The directors are confident, the report says, 
that the cost will not in the future ever exceed .26d. 
per car-mile. The cost of maintenance includes 
renewal of plates. Against this is to be put the 
Saving effected in capital cost, and in depreciation 
in that part of the line which has no trolley wire. 

In Paris the Société des Moteurs have installed 
and are working a line about 12 miles long at the 
Same cost, Mr. Epstein tells us, including deprecia- 
tion, as horse traction. Here the plan has been 
adopted of charging the batteries at the stopping- 





places, the time of charging varying ordinarily 
between 8 and 10 minutes, and the charging is 
effected not, as is usual, at constant current, but at 
constant potential; consequently very high current 
densities are applied at the beginning of the charge. 
This seems to need further explanation as to the 
length of the runs. Evidently they cannot be very 
long, as the batteries do not bear heavy charging 
much better than heavy discharging. 

Mr. Epstein seems to prefer the use of indepen- 
dent accumulator cars equipped with motors. This, 
of course, is not new, as such cars were used at 
Shoreham about 1885. He calculates that a dummy 
with a battery sufficient to propel a 52-passenger 
car for about eight hours will weigh, complete, 
about 3 tons, the dummy itself weighing ? ton. 
As to the kind of plates, he prefers those of the 
Planté type, having a large area by means of ribs 
or protrusions for the positives. For the negatives 
he chooses either positives of the above description, 
after having been reduced, or pasted plates. He 
suggests that the negative sections should have a 
higher capacity than the corresponding positive 
sections. Mr. Epstein closes his paper with some 
calculations as to the cost of propelling cabs by 
accumulators. But there we do not care to follow 
him, for we do not think hypothetical calculations 
of any value. We should much prefer to learn the 
results of the experiences with the electrical cabs, 
which, we fear, would differ from his figures. 

The discussion was opened by Mr. Manby, who 
told the meeting of a new accumulator which was 
being used in Dresden, and which was to be imme- 
diately tried in Ostend ; from this it would seem 
that the old accumulator was not perfectly satis- 
factory. The new plates are pasted with oxide 
mixed with 3 to 5 per cent. of ground amber. They 
measure 11 centimetres by 27 centimetres (4.4 in. 
by 10.8 in.), and 13 plates weigh 134 kilogrammes 
(30 lb.). They can be discharged at rates varying 
from 65 to 120 amperes with safety, and will drive 
the cars 130 miles with one charge. The maximum 
discharge is 9 amperes per kilogramme of plates, and 
the normal discharge 1 ampere per 7 square inches 
of positive plate. The plates are not grids, but 
frames enclosing one area of paste. The cell is 
known as the Marschner. 

Mr. R. E. B. Crompton said that he had recently 
been shown an American accumulator plate in- 
closed in an elastic envelope which prevented 
crumbling of the active material, and at the 
same time allowed of circulatiion of the electrolyte. 
He thought that in taking 60 lb. per ton as the 
traction on common roads, Mr. Epstein had placed 
the figures too high: he thought 28 lb. should be 
enough with rubber tyres on London streets. An 
energy of 1400 watts should drive cabs at 10 miles 
an hour speed, when carrying 6 cwt. of accumu- 
lators. 

Major-General Webber said that he had examined 
the Birmingham accumulator cars five or six years 
ago, and had found that they suffered more from 
mechanical defects than from faults of the accumu- 
lators. Sixty per cent. of the energy was lost on 
its way to the cells. He then sketched a form 
of rubber tyre for omnibuses, which he recom- 
mended. It comprises a steel tyre of channel 
section containing an inflated tube. Outside this 
is a solid rubber tyre. 

Mr. E. Manville stated that he agreed entirely 
with the author. He found from his experience 
at Birmingham that the real source of loss was the 
expense caused by the accumulator, and not by the 
deterioration of the cells. The cost of handling 
was very great, and the constant removal damaged 
the car bodies greatly; further, it damaged the 
plates. The cells should be carried independently 
of the car in such a way that the acid cannot 
damage anything. He used to think that the de- 
terioration of accumulators were due to vibra- 
tion, but lately he had made tests extending 
over months of several varieties of cells. He 
employed two methods—one cell was stationary, 
and another of the same kind was vibrated all the 
time. One fact was apparent all through the trials 
—that the vibration has no bad effect on the life of 
the cell. The chief reason of the failure of batteries 
in traction was the stringent electric conditions, 
but in motor cars these were nearly 50 per cent. 
better than on tramways. 

When Mr. Manville sat down, Professor Ayrton 
rose and asked him to continue his remarks, by 
giving the meeting some information regarding the 
electric cabs. Did they take 1 horse-power, or 5? 
What was the average output for the cells, and 





what the maximum? What kind of cells were 
used? Were any pasted cells vibrated in the tests, 
and how ? 

Mr. Manville replied that the cabs carried 40 
cells, and the current on level wood pavement was 
30 amperes with 80 volts pressure, and this in- 
creased up to 40 or 45 amperes on rough roads. 
He had seen the ammeter point to 120 on the 
Savoy Hill. This method of vibrating a cell was to 
place it on a shelf hung from two eccentrics on two 
shafts which ran at different and varying speeds, 
and he had tried all kinds of cells in this way. A 
member here remarked that such vibration was not 
in any way like that of a vehicle on a road. 

Mr. Tremlett Carter asked if it was prejudicial 
to a battery to group the various sections of it in 
parallel, series, and series-parallel by means of a 
controller, in order to regulate the speed of the 
motor. 

At this stage the discussion was adjourned till 
next Thursday evening. It cannot be said that any 
very exact evidence had been laid before the meet- 
ing as to the capability of modern accumulators to 
withstand the heavy wear and tear of traction work. 
Possibly at the next sitting some one will be able to 
say if the batteries in the electric cabs have yet 
begun to show signs of deterioration, and what are 
the — of them giving satisfactory commercial 
results. 








CHINA AND BRITISH TRADE. 

Tue address delivered last week before the 
London Chamber of Commerce by Mr. George 
Jamieson, Consul at Shanghai, on ‘‘China, the 
Effects of the Japanese War and Prospects of 
British Trade,” should be the means of directing 
attention to some of the problems which are being 
raised in the Far East through the changes of 
political and industrial conditions. For some time 
past, so far as our space will allow, we have been 
placing before our readers information regarding 
the most important of these changes, as we agree 
with Mr. Jamieson, who said that there was, per- 
haps, no country in the world which presented such 
interesting subjects of study at the present moment 
as China ; for, whether from the point of view of 
the politician, the merchant, the manufacturer, or 
the missionary, the situation was one deserving 
the greatest attention. When one considered how 
much energy was displayed in mapping out and 
apportioning the waste places of the earth, and 
how much heat was occasionally evolved over some 
trifling piece of Hinterland of no great value to 
any one, one wondered that the Far Kast claimed 
so little attention in this country. For there we 
had not only enormous tracts of territory as yet un- 
developed, .as, for instance, great parts of Man- 
churia, Mongolia, and Northern Korea, all white 
men’s land and all capable of bearing rich harvests, 
but the wholeof China proper was as yet unexploited 
by the engineer and the railway contractor. Mr, 
Jamieson thought that these things were more 
clearly perceived on the Continent of Europe than 
in Great Britain, but so far as things had gone he 
did not know that there was any reason for regret. 

We do not require to follow Mr. Jamieson in the 
details of our trade with the Chinese Empire, as 
our readers have been kept informed with regard 
to these. He compared the growth of trade in 
British India and in China, and showed that while 
the exports from China had only just sufficed, on 
the whole, to pay for the commodities imported, 
leaving only a trifling balance to be taken in silver, 
the exports from India had been enough to pay, 
not merely for the imports, but also for India’s in- 
debtedness in sterling, and left a large balance over 
to be settled by an import of silver of seven or 
eight million sterling per annum, Mr. Jamieson 
believed that the slow growth of trade in China 
might be unquestionably set down to the apathy 
and indifference, and in certain cases, active opposi- 
tion of the Government. By the treaty of 1858, 
which was still our working charter, we acquired 
the right to reside in and trade at a number of 
places on the sea coast or large rivers of China. A 
moderate tariff duty was fixed on a basis of 5 per 
cent., and it was also stipulated that in order to 
get rid of the petty exactions and arbitrary imposts 
to which our goods had hitherto been subjected 
when conveyed inland—exactions which had formed 
the burden of complaint on the part of the mer- 
chants—it should be at the optionof the owner of the 
goods to pay a single commutation fee in discharge 
of all inland or transit dues, Although the language 
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employed was simple, and the arrangement seemed 
satisfactory, yet, strange to say, almost all our 
difficulties with the Chinese Government have 
arisen from this agreement. There could be no 
doubt that the original intention in the minds of 
both contracting parties in fixing transit duty was 
to clear our goods of all inland taxation from the 
port till they reached the consumer; but unfortu- 
nately our Government had not always been con- 
sistent on this point. Notwithstanding all ob- 
stacles, our wares did manage to penetrate through 
the whole of China; but in existing circumstances 
our trade had probably reached its normal deve- 
lopment, and could henceforth increase only with 
the general progress and prosperity of the nation 
through the development of its natural resources. 
Whatever benefits railways, freedom of inland 
traftic, the working of mines, and so forth, had 
conferred on India, for example, the same benefits, 
it might be assumed, would accrue to China when- 
ever her Government became enlightened enough 
to encourage and tolerate such innovations. Our 
principal hope for the development of trade lay in 
what the Chinese Government would do, or would 
be compelled to do, in the direction of reform. 
Merchants could do something for themselves, but 
for the most part we must wait for a further oppor- 
tunity to force open the door, Having regard to the 
state of their revenue, and the means they had of 
augmenting it, it seemed certain that sooner or later 
the Chinese would be forced to apply to us for the 
increase in the customs tariff. It was then that we 
might fitly press reforms upon them. For the first 
time in history they were now the suitors, and it 
was now our turn to say, What will you give in 
exchange ? And when one remembered that every 
so-called concession or privilege that we had wrung 
from China, by force of arms mostly, had turned 
out very much more to her benefit than to our own, 
we need not be in any way chary of asking, and 
we should insist on freedom of internal trade from 
the vexatious exactions which at present prevent 
its development. 

Referring to the recent treaties and conventions 
which China had entered into with Foreign Powers, 
and the bearing they are likely to have on British 
trade, Mr. Jamieson remarked that the compact 
which had created the greatest amount of interest 
in this country, and one might say jealousy, was 
that with Russia, by which she acquired the right 
to run her Siberian railway across a section of 
Chinese territory to Vladivostock. He thought 
much unnecessary apprehension had been expressed 
over that matter. Probably the right to construct 
the railway would in time carry with it some sort 
of territorial protectorate or domination ; but even 
so, it was sufliciently removed from our sphere of 
interest to be no great concern of ours. Then it 
was said that she would next proceed to carry this 
railway down through Manchuria to some port on 
the sea. When she came tothe sea she was on our 
ground. We could make the port she selected an 
open port, and the railway would be of as much 
use to us as to her, and, perhaps, more, provided 
we took care—and we ought to have no difficulty 
about that—that British goods were carried on the 
same terms as Russian or Chinese. 

As regarded the south of China the situation was 
equally, if not more, promising. The concessions 
which France succeeded in obtaining from the 
Chinese Government in respect to her Tongking 
and Mekong possessions had eventuated in opening 
up the West River to our commerce, and in giving 
us aright to have through railway communication 
from Burma into the south-western provinces of 
China, besides giving us a considerable ratification 
of frontier in that quarter. The west route he re- 
garded as one of the most valuable concessions we 
had got for along time. 

Mr. Jamieson dwelt at considerable length on 
the effects of the war with .‘apan on the commerce 
and industry of China ; but as we have on more 
than one occasion dealt with that subject, we need 
not now take up much space with it. He pointed 
out that Shanghai was becoming a manufacturing 
city of no smallimportance. New mills were being 
erected there and in Hong-Kong by foreign capi- 
talists, as well as in the interior of the country by 
Chinese capitalists. All this could not but have a 
great bearing on British trade. He said, however, 
that the most formidable competition which we 
had in China was that of the United States in the 
trade in cotton-piece goods. The competition from 
the Continent ran mainly in the. multiplicity of 
small articles. Such addresses as those of Mr. 


Jamieson show the necessity for the attention of 
our manufacturers and merchants being directed to 
those great inovements which are profoundly affect- 
ing industrial and commercial conditions, so that 
they may be enabled to recognise the lines of pro- 
gress which follow from the constant changes which 
are going on. 








THE WEATHER OF OCTOBER, 1897. 

OcrToseER is a transition month ; the sun is hasten- 
ing on apace from summer to winter ; the land is 
getting colder than the sea; the air over the 
northern continents is becoming colder, and giving 
rise to the distribution of atmospheric pressure 
peculiar to winter : 

The beauty of decay 
Charms the slow-fading year ; 
And sweetly fall awa, 
The flowers and foliage sere. 
And lingering summer still we see 
In every half-dismantled tree. 

Unusually brilliant and dry weather prevailed in 
October, 1897. It admirably suited farmers for 
work upon the land. Even at the end of the 
month the country was wonderfully bright and 
green. With ample sunshine, little rain, genial 
winds, outdoor life was pleasant. Far from main- 
taining the character of wettest month, a bright 
and prolonged St. Luke’s Summer marked it as a 
month of unprecedented beauty, South Ireland 
had 64 per cent. of sunshine during the week end- 
ing the 23rd, while for the whole of the United 
Kingdom sunshine scored 44 per cent., an amount 
above or about the highest for a week in any 
October yet recorded. The closing days had a wide 
distribution of mist or fog, which, however, gene- 
rally gave way to several hours of brilliant sunshine 
through fine blue skies with light fleecy clouds, 
attended by mild and gentle south-easterly winds ; 
especially beautiful weather on the 29th and 30th. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British Islands, 
to which the Isle of Man is central, were as follow : 





Mean 














rr | Mean Difference Difference 
Positions. Pressure. from Normal. Tempe- \from Normal. 
rature. 
in. in. deg. deg. 
North 29.99 above 0.29 49 above 2 
South! 30.14 » Oe 55 » & 
West 30.02 os ee 53 oe 
East 30.17 » 0.33 51 
Central 30.11 » 0.29 52 « 3 


The distribution of rainfall in frequency and quan- 
tity may be inferred from the following results : 


Difference 


| 
Places. Rainy Days. Amount. | ican Nowe. 
| in. | in. 
Sumburgh | 20 3.20 less 1.11 
Scilly .. 16 76-C~SS:C‘CSCO*«‘ 
Valentia 21 5.60 more 0 03 
Yarmouth 10 0.92 less 2.19 





The daily general directions of the winds over 
these islands give a resultant from S., or from S. 
by W. taking the estimated forces into the com- 
putation, and the mean distribution of atmospheric 
pressure indicates S.W. The winds were south- 
easterly from the 22nd to the end of the month. 
These southerly winds from the Continent explain 
the small rainfall in all parts except the west of 
Ireland, where they had to traverse a great extent 
of sea. They also explain the greater warmth and 
higher pressure than are due to the month. The 
winds must be placed to the south-west quarter of 
an anticyclone, but there is no accounting for 
that wind system. The highest temperature, 
72 deg., was reported at Lairg on the 17th; the 
lowest, 23 deg., at Glenlee on the 13th. Snow 
fell over north Scotland on the 12th. At 8 a.m. 
Greenwich time, on the 14th, while the tem- 
perature at Hurstcastle was 58 deg., at Aber- 
deen it was only 35 deg.; 15th Hurstcastle, 
60 deg.; Sumburgh Head, 35 deg. ; 25th and 
26th, Valentia, 53 deg., 58 deg.; Nairn, 31 
deg., 32 deg.; 27th, Jersey, 58 deg. ; Leith, 
38 deg. ; 28th and 29th, Valentia, 56 deg., 61 deg. ; 
Loughborough, 37 deg., 35 deg.; 31st, Scilly, 
57 deg. ; Cambridge, 37 deg. The mean tempe- 
rature at 8 a.m. for the entire area of the British 
Islands at sea level was, on the 2nd, 53 deg.; 6th, 
49 deg.; 10th, 53 deg.; 13th, 43.5 deg.; 17th, 
56 deg.; 23rd, 48.5 deg.; 29th, 53.5 deg.; 31st, 





51 deg., which figures mark the highest and lowest 


points of the thermal fluctuations, and show that 
the month ended as warm as it began: an unusual 
occurrence in the normally rapidly descending 
branch of the annual temperature curve. The 
coldest day was the 13th, when the pressure of the 
atmosphere was uniform, the air calm and cloudy. 
At Greenwich the minimum temperature was 
33 deg. on the 7th, the mean for the day was 
9 deg. colder than the normal, and fog prevailed ; 
the maximum was 67 deg., in sunshine 113 deg., 
on the 11th; and the four days—15th to 18th— 
were 10 deg. warmer than the normal. On the 
19th a spell of anticyclonic weather commenced, 
with a barometric reading of 30.2 in. in the 
Channel. The centre of the high-pressure wind 
system advanced northward, then north-eastward 
to Norway by the 22nd, drifted southward to Ger- 
many, and lingered in central Europe for the rest 
of the month. The least atmospherical pressure— 
29 in.—occurred on the 15th ; the greatest —30.6— 
on the 21st. Onthe morning of the 14th, 1.19 in. 
of rain was measured at Valentia; 16th, 1.10 
at Aberdeen; 17th, 1.48 at Valentia; 1.40 at 
Roche’s Point. Aurora was seen in north Scot- 
land on the Ist and 27th. Reckoning by the 
weather notations, clear days ranged between 
seven in the central and three in the east ; over- 
cast between 21 in the west and nine in the central 
district ; mist was reported on five days in the 
east and 2 in the west, fog on 7 in the east and 2 
in the other districts. Aberdeen had 101 hours of 
sunshine, Parsonstown 99, London 67, normal 
durations. As regards the public health, diarrhoea 
decreased, diphtheria increased, diseases of the re- 
spiratory system largely increased. The death rate 
in the Metropolitan district was 16, and that for 
the 33 large towns of England and Wales about 17. 

During the four weeks ending the 30th, the per- 
centage of the possible amount of bright sunshine 
was for the United Kingdom 36, south England 
45, east England 41, Channel Isles 39, south Ire- 
land 38, north-east England 36, east, west, and 
north Scotland, central and north-west England 
35, south-west England 33, north Ireland 27. 








STAYING OF LOCOMOTIVE 
FIREBOXES. 

THE growing trouble experienced by the failure 
of firebox stays in locomotive engines, as a conse- 
quence of the greater fatigue to which they are now 
subjected as compared with former years when 
steam pressures were generally lower, gives the 
subject more than ordinary interest, and it is one, 
therefore, which may, we think, be profitably dis- 
cussed at the present time. 

We refer more immediately to the stays between 
the inner box and the outer shell, and especially to 
those in the side plates of the firebox, although the 
stays in other parts of the box will be touched 
upon in due course. We may add, further, that in 
no case do we purpose dealing with the failure of 
stays by the wasting of the heads inside the firebox 
either by oxidation or attrition, as these are 
sources of trouble easily detected and the remedy 
plain. Our remarks will be confined to failures 
that arise from those destructive forces which pro- 
duce damage at points occupying internal positions 
which are invisible, and therefore insidious, and 
which are thus consequently liable to result, when 
least suspected, in serious if not fatal conse- 
quences. 

The main causes of the increasing trouble we 
refer to are twofold; the one, as we need hardly 
say, being the high steam pressures at which loco- 
motives are now worked—in simple as well as com- 
pound engines—and the other, and the more serious 
one, being the ever-increasing dimensions of the 
boilers themselves, more especially as regards 
length of firebox, whereby the inequalities of plate 
expansions are rendered much greater in degree 
than formerly. These inequalities in the expan- 
sions of the plates throw more or less severe bend- 
ing strains on the stays in addition to the direct 
tensile strain due to the steam pressure, these 
bending strains constituting the main factor in the 
trouble we are considering. Without this element 
the staying of locomotive fireboxes would be a very 
simple problem, all that would be necessary in that 
case being to proportion the diameter and pitch of 
the stays suitably for the thickness of the plates 
used and the steam pressure employed, and to 
place the extreme rows where desired without 
regard to the capabilities of the stays to withstand 





bending as well as tensile strains. But under the 
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actual circumstances of the case, involving flexure 
as well as tension, the problem is much more diffi- 
cult of solution. 

There is one other element besides flexure which 
must not be overlooked, and that is the effect of 
heat on the tensile strength of the stays, but, as 
is obvious, this element is of practical importance 
only when the material employed for the stays is, 
as in the case of copper, for example, sensibly re- 
duced in strength at comparatively moderate tem- 
peratures. The temperature of the Stays, as may 
be noted in passing, is due to two distinct causes ; 
the one inseparable from the primary circumstances 
of the case, namely, the temperature of the water 
consequent on the high steam pressure nowadays em- 
ployed ; the other resulting from the conduction of 
heat along the stays themselves direct from the fire. 
As regards the latter cause the resultant heat in the 
individual stays is liable to more or less extreme 
variations, being dependent on three main factors, 
namely, the intensity of the combustion in the fire- 
box, the rate of evaporation of the water, and, 
lastly, the freedom for its circulation at the various 
parts of the firebox. But, besides these, the quality 
of the water itself has an important bearing on the 
matter, both directly, in causing or avoiding froth- 
ing, and indirectly in respect of the nature and 
amount of the deposit it gives rise to round the 
necks of the stays. We leave out of consideration 
for the present one other not unimportant point 
in this connection, and that is the thickness of the 
plates used in the construction of the inner firebox. 
A consideration of this point will follow more suit- 
ably at a later stage. 

We purpose dealing, for the present, with the 
question as it effects fireboxes made, in accordance 
with the established practice of this country, 
with internal plates of copper and exterior shell 
plates of iron or steel, the material used for the 
stays being copper, as is the usual practice when 
copper fireboxes are used. 

Those who have paid sufticiently close attention 
to the matter are aware that although stays rup- 
ture sometimes at their copper-plate ends and some- 
times at their shell-plate ends, ruptures of the 
former class, as a rule, are less frequently met with. 
Moreover, their position in the box seems to be less 
determined by any apparent rule than in the case of 
ruptures at the shell-plate ends of the stays. The 
latter are met with mainly in the top horizontal 
rows and amongst the upper stays of the extreme 
vertical rows, those at the corners giving way earlier 
than the rest, and those at the front corners being, 
asarule, the first of all to fail. Isolated cases of 
fracture at the shell plate are nevertheless fre- 
quently met with in other parts of the box. 

The time required for complete rupture depends 
largely on circumstances, but is mainly dependent 
on the height and length of the firebox, because— 
other things being equal—the greater these are the 
greater is the difference between the expansion of 
the inner box and the outer shell; but, of course, 
the frequency or otherwise with which the steam 
pressure varies in working, or the fire is withdrawn 
and rekindled, has a material influence in deter- 
mining the time required to produce rupture by 
flexure. 

_ The line of fracture of these stays is also interest- 
ing, and is found, on close examination, to be at an 
angle of about 45 deg. from the horizontal in the 
case of the extreme or corner stays, and to become 
gradually more and more horizontal as the stays 
approach the centre line of the box. This is only 
in accordance with what might reasonably be ex- 
pected, seeing that the combination of the vertical 
and longitudinal expansions gives a resultant force 
tending to bend the corner stays at an angle of 
45 deg., more or less ; being dependent, of course, 
on the actual proportions of the firebox as regards 
length and height, while the stays near the centre 
line of the box are subjected only to vertical bend- 
ing strains. The point at which the cracks begin, i.e., 
whether at the upper or the lower sides of the stays, 
1s a further feature of interest, and on this point we 
believe we are correct in saying that fractures at the 
shell-plate end usually begin at, or towards the upper 
ee = a not the underside, as might not 
th = ly have been expected, seeing that it is 
ne lower fibres of the ends next the casing plates 
Which are subjected to tension on the rising of the 
Thee portion of the copper box when the fire is lit. 
pager »” be drawn from the circumstance 
al cracking of the stays taking place at 
r sides is that it is the downward pull of 


their uppe 


| 


in excess of their elastic limit on the external 
fibres of the stays, their elasticity having been 
unfavourably affected, it may be presumed, 
by the compression to which the material is sub- 
jected by the prior upward expansion of the copper 
box. Be that as it may, there is a character in 
the appearance of the fracture of a stay re- 


sulting from repeated flexures which cannot 
be mistaken—namely, that the fractured sur- 





faces are practically plane and almost smooth to 
the touch, owing to the fibres, as they successively 
give way, being crushed down by the abrasion re- 
sulting from the repeated opening and closing of 
the crack during the period between the incipient 
flaw and final rupture of the stay. But when ex- 
amined with a magnifying glass, distinct wave-like 
undulations are to be seen, revealing the varying 
breadths of the progressive zones of fracture as 
well as their precise angle relatively to the vertical 
or horizontal, as the case may be. These fractures 
start, as might be expected, at the bottom of the 
thread nearest the plate. 

The generally-accepted explanation of the more 
prevalent breakage of stays at the shell-plate than 
at the copper-plate end is that the harder ma- 
terial of the shell plate holds the stays so much 
more rigidly than the copper plate as to cause the 
hending action to concentrate more intensely, and 
therefore more destructively, at the shell-plate end 
of the stays. But at whichever end the fractures 
take place, as the result of flexure, their appearance 
is the same, and they begin, similarly, at the bottom 
of the thread next the plate. Their locality in the 
firebox is, however, far more variable in the case of 
stays broken at the copper-plate than in the case of 
fractures at the shell-plate end. 

In the case of fractures at the copper-plate ends, 
the point in the circumference of the stays at 
which rupture begins, appears, too, to be more 
variable, and to pursue a less regular course than is 
the case with fractures at the shell-plate end. In 
addition to the ordinary class of fractures, beginning, 
for example, at one side or the other of the stay, and 
going gradually right through, we have met with 
instances in which rupture has begun at opposite 
sides, either simultaneously or at different periods, 
and gone on until a narrow central portion only 
remained unbroken, as shown by the sectioned 
lines in Fig. 1. We have also met with cases in 





which cracks have evidently begun at four different 
points, and, no doubt, at entirely different periods, 
and have gone on extending until merely a core, 
almost rectangular in form, remained unbroken, as 
indicated by the sketch, Fig. 2. Other instances, 
showing smaller and more irregularly shaped 
central cores, are also met with. What has led to 
these remarkable effects it is difficult to say, 
but they are presumably the result of more or less 
gradual changes in the incidence of the bending 
strains to which the individual stays have been sub- 
jected in the course of their lifetime, extending, as 
in the particular instances we have above alluded 
to, over periods measured by 15 years or upwards. 
But, in addition to ruptures at the firebox ends of 
the stays caused by flexure, instances more or less 
frequent are to be found, of failure of stays in con- 
sequence of their having been subjected, from some 
cause or other, to excessive heat. What has caused 
this excessive heating is not always obvious, al- 
though the appearance of the fractures, even to the 
naked eye, and more especially when examined 
through a magnifying glass, reveals a very charac- 
teristic appearance ; giving evidence of the mole- 
cules in the plane of fracture, which is usually very 
irregular, having been at, or near, the point of 
fusion when rupture took place. The position, too, 
of the fracture, which is usually more or less within 
the copper plate, and generally cupped in form, is 
characteristic of this kind of rupture. There is 
no possibility of doubt that these failures are the 
result of excessive heat penetrating by conduction 
from the fire at a time when there has been a sus- 
pension from some cause of the cooling action of 


| 


material round the stays at their junction with the 
inner surface of the firebox plates, and in other 
and less frequent cases is the result of an excessive 
fall in the level of the water in the box while the 
engine was in use. Or it may arise, as sometimes 
happens in the best regulated establishments, from 
the lighting of a fire in the box when there is little 
or no water round it. 

The fractures take place under any of the fore- 
going circumstances at that precise point in the 
stays where the tensile strain on the head and 
shank is in excess of the tenacity of the copper as 
reduced by the heat. The tensile strain may arise, 
according to circumstances, either from some initial 
tension on the individual stays—as they cannot 
reasonably be supposed to be all wholly free of 
initial tension, others being doubtless more or less 
in compression ; or it may be the result of some 
warping of the firebox plates, as a consequence of 
unequal heating ; or, lastly, it may be due to ten- 
sion on the stays, resulting from the presence of 
steam under more or less pressure within the boiler 
under circumstances not difticult to imagine. These 
heat fractures, we may so term them for brevity, 
may be entire, or they may extend, as often 
happens, only partially across the affected stays in 
consequence of the heat which does the mischief 
not penetrating uniformly into the metal. Their 
position in the box, too, varies considerably, de- 
pending, of course, on the precise circumstances 
which produced them ; but, excluding the more ex- 
ceptional cases resulting from what is known in 
railway parlance as ‘‘ burning the box ” by lighting 
a fire in a dry boiler, they are usually met with 
where the deposits from the water most readily 
accumulate. 

Having premised this much, the question natur- 
| ally arises, What is the practical lesson to be drawn 
|from these facts? First, from a structural point 
| of view, as regards the disposition, diameter, and 
| shape of the stays, to minimise, if not wholly eli- 
minate, their destruction by flexure ; and, secondly, 
as regards the means to be adopted to secure 
timely intimation of their rupture—and what is 
perhaps even worse, their partial rupture—either 
from flexure or other causes, to the avoidance of 
untoward consequences. 

(To be continued.) 





NOTES. 
Warer-Tuse Borer ror CLYDE Passencer 
STEAMER. 

THE well-known Clyde passenger steamer Meg 
Merrilees, belonging to the Caledonian Steam 
Packet Company, is to have her engines com- 
|pounded by Messrs. A. and J. Inglis, Glasgow, 
jand at the same time water-tube boilers, of the 
| Haythorn type, illustrated in ENGINEERING, vol. lx., 
| page 680, are to be fitted in lieu of the haystack 
boiler, which is still so popular on the Clyde 
steamers. Opportunity will thus be afforded for 
testing the new type against one which has given 
| most satisfactory results, especially in some of the 
later Clyde steamers, as, for instance, the North 
British boat Talisman. The new boiler, to be sup- 
plied by the Haythorn Tubulous Boiler Syndicate, 
Limited, will be very much lighter than the original 
boilers of the vessel, as the following details show : 








Haystack a 
a ie 30iler 
— (Estimated). 
— Tons. 
Weight of boiler 31.5 17 
= water 18.5 5 
Total 50 22 





The horse-power indicated on trial with the old 
| boiler was 1200. With the new boilers and engines, 
as with the original set, the guarantee is 1000, so 
‘that conditions are alike. The new boilers will 
| work under forced draught, with a closed stoke- 
hold. There will be two boilers, each having 1700 
square feet of heating surface, and the steam pres- 
sure will be 200 lb. per square inch, reduced to 
140 lb. at the engine, which will be of the com- 
pound type. This is the first of the Clyde steamers 
to be fitted with water-tube boilers, and the Cale- 


|donian Company are to be congratulated on the 


progressive spirit displayed in this matter. 
FrvuorineE at Low TEMPERATURES. 
The researches of the ancient alchemists were 
directed to the discovery of the elixir of life, of 
the Philosopher’s stone, and of a universal solvent. 





the water. This suspension of cooling action is the 
result, no doubt, in the majority of cases, of con-| 





the coppe 


r box when cooling, which throws a strain 


siderable deposits of more or less badly-conducting 





The first two of the above trinity have long been 
recognised as chimeras, but in the element fluorine 
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chemists have come extremely near realising the 
third. At ordinary temperatures this element will 
act on nearly all substances; and as the recent 
researches of Professor Dewar and M. Moissan 
have shown, it retains much of this extraordinary 
chemical activity even at the temperature of 
liquid oxygen. The gas itself is very difficult 
to liquefy, its critical point being below that of 
oxygen and its boiling point at atmospheric pressure 
is — 187 deg. Cent. or some degrees below that of 
oxygen. It does not solidify at — 210 deg. Cent. 
The liquefied gas proved to be somewhat lighter 
than liquid air, and further showed that at its 
boiling point its specific gravity was about that of 
amber, or 1.14. This was determined by noticing 
what materials would sink and what would float in 
the liquid. Care had to be taken to cool down 
these substances to — 200 deg. Cent. or so before 
immersing them in the liquid, otherwise many of 
them would take fire on coming into contact with 
the gas above the liquid. Between — 240 deg. Cent. 
and — 187 deg. Cent. liquid fluorine expands one- 
seventh of its volume. Even at — 210 deg. Cent. 
fluorine will spontaneously combine with hydrogen 
and with several hydrocarbons. Dropped on the floor 
of the laboratory, the liquid set the wood on fire. The 
liquid dissolves in liquefied oxygen in all propor- 
tions, and if the latter is not pure and dry a detonat- 
ing body is produced. At — 210 deg. Cent. liquid 
fluorine will not attack ice, but will do so with 
evolution of ozone at a somewhat higher tempera- 
ture. Mercury is only acted on by the element as 
the temperature approaches that of the laboratory. 
THe Great Russian Canat. 

Surveys are being made for the great Trans- 
Continental canal, which is to put the Baltic into 
communication with the Black Sea. The surveys 
are now well advanced, and the spring will witness 
a commencement of the great—not to say, colossal 
—enterprise. The canal is to be 216 ft. 8 in. wide 
at the ordinary water-level, and 116 ft. 8 in. at the 
bottom. Its depth will be 28 ft.4in. It will com- 
mence at Riga, and will follow the course of the 
Duna as far as Dunaburg. From that point it will 
be carried by a costly piece of excavation to Lepel, 
onthe Beresina. From the Lepel the course of the 
Beresina will be utilised until its junction with the 
Dneiper ; and finally borrowing this latter stream, 
the canal will fall into the Black Sea at Cherson. 
But of its whole length of 1000 miles the Baltic and 
Black Sea Canal will have, accordingly, only about 
125 miles of artificial excavation ; for the remaining 
875 miles it will utilise the natural bed of one river, 
and two other rivers which will be canalised. Fifteen 
ports will be developed upon the route of the 
canal, besides two great terminal ports at Riga 
and Cherson ; the enlargement of these two latter 
ports is being already actively proceeded with. 
Annexed is a list of the whole 17 ports: Riga, 
Jakobstadt, Dunaburg, Lepel, Borissow, Robruisk, 
Kijew, Pergaslaw, Kunew, Cherkassy, Krement- 
schug, Werchnedieprowsk, Jekaternoslaw, Alex- 
androwsk, Nikopol, Berislawi, Aleschki, and 
Cherson. Each of these towns will become a sea- 
port, and will be enabled to receive the largest 
ships along its quays, as the canal will have 
throughout a depth of 28 ft. 4 in., which will 
admit of the passage of large sea-going steamers and 
ironclads. The canal is intended, indeed, to secure 
the passage of ironclads, as it has a double object 

first, commercial, and, secondly, strategic. The 
commercial importance of the canal will be con- 
siderably increased by branches which will be de- 
veloped by deepening several rivers flowing into 
it; by this means such towns as Disma, Mozyr, 
Cernigow, Aster, Zitomir, and Poltawa, which are 
all situated upon railway lines, will be attached to 
the new waterway. The Baltic and Black Sea 
Canal will be so substantially constructed that the 
largest steamers will be able to pass through it at a 
speed of 6 knots. At this rate, the whole trajet will 
be made in 144 hours, as it is proposed that vessels 
shall be kept moving by night as well as by day 
by the aid of electric lighting. The total expendi- 
ture which will be involved by the construction 
of the canal, together with its equipment and 
branches, is not likely to be so large as might at 
first sight be supposed. The estimates foot up— 
at present—to 20,000,000/. The works will extend 
over five years, but the canal is expected to 
be brought into operation towards the close of 
1902. The spring of that year will witness the 


completion of the Trans-Siberian Railway, which is 


far as Kansk beyond Krasnoiarsk, while at its 
eastern end it is in operation from Vladivostock as 
far as the Amoor. Great works which are now in 
hand for the transformation of the port of Windau, 
securing its junction with the Niemen, will be com- 
pleted about the same time. 


TrraL oF Moror Vans. 

The competition for motor vans, to be held in 
May next, promises to be of some utility, for there 
can be no doubt that since the Act permitting the 
use of mechanical traction on common roads was 
passed, progress has been made in evolving de- 
signs of practical value, and the May trials will 
tend to show the present state of the industry, if 
the competition is carried through on careful lines. 
Only heavy motor vans for the delivery of goods 
are to be entered ; the run is to be for 30 or 40 
miles on each of four successive days, commencing 
on May 24, 1898, and the motor vans will have 
to do everything in respect of manoeuvring back- 
wards and forwards which may be accomplished 
with a horse-drawn vehicle. There are two 
classes. In the first the vehicles are to have a 
level platform area of 60 square feet, to carry 
a load of 2 tons of goods, the average speed, 
including stoppages, being 6 miles per hour. In 
the second class the area will be 110 square 
feet, the load 5 tons, and speed 4 miles per 
hour, while the height of floor line from ground 
level in this latter class must be between 
3 ft. 9in. and 4 ft. 3in. The points to be taken 
into consideration in awarding the prizes—100/., 
7dl., and 50l.—are the cost and the economy, 
working construction, &c., facility of control, 
i.c., stopping, starting, steering, reversing, vary- 
ing speed, &c. No limit is put on the means 
of propulsion ; it must be mechanical and conform 
to the Acts of Parliament, and any element of 
danger will disqualify ; all working parts must be 
encased. In making awards, however, note will be 
taken as to the noise, smell, visible vapour, the 
number of mechanical operations requiring atten- 
tion, efficiency of brake, ability to start on a gra- 
dient of 1 in 16, speed, capacity of prime mover, 
and freedom from breakdown of any nature. The 
construction of the motor van will be considered, 
and its strength, the efticiency of springs, freedom 
fromcomplicated or refined parts, ratioof available to 
total platform area, ratio of tare to power of motor, 
and ratio of tare to weight of freight carried. In 
respect of steam-propelled vehicles, the consump- 
tion of fuel and water per mile, leakage, stoking 
arrangements, action of feed pumps or injector, 
and steam supply will be considered ; while in the 
case of oil motor vans the points of special note are 
the efficiency of ignition, regularity of carburation 
and explosions, range and graduation of the speed 
of the vehicle, and the smoothness with which 
changes of gear are effected, consumption of oil 
per mile, leakage, and cooling arrangement. The 
enumeration of these points indicate that the pur- 
pose is less to excite public interest than to care- 
fully test the practical results, and here also it may 
be said that the motor vans will be started on their 
40 miles’ run each day at 10 minutes intervals. 
Particulars may be had from the secretaries of the 
Self-Propelled Traffic Association, Royal Institution, 
Liverpool, whence the competition will start. 








THE ENGINEERING DISPUTE. 
To THE Eprror or ENGINEERING. 

Sir,—I have read your leaders on the ‘“ Engineering 
Dispute” with very great interest, as I have also some 
of your correspondents’ letters. I would like to say a few 
words, with your permission. 

Many people out here are following the course of 
events with great interest. I have had many opportuni- 
ties of hearing the unbiassed opinion of engineers and 
others, they, on many occasions, not knowing that I was 
English. I can simply tell you this: that, although the 
working men out here would very gladly see the strike 
continue, and when it did end, result in favour of the men 
(so that England may be still further harassed and handi- 
capped in her struggle for foreign markets, and the 
United States thus be benefitted), still, at the same time, 
they express amongst themselves the profoundest wonder 
at the strikers being such ‘“‘ blithering idiots” in persist- 
ing in their present course. I myself can think of no 
better parallel to their action than that of the man who 
killed a goose that laid the golden eggs. 

I am not going to indulge in many arguments. Your 
readers will not thank me for trying to prove to them 
that twice two are four ; for it seems to me that the crass 
folly of the men’s action is as apparent as the mathe. 
matical proposition just laid down. You will conclude 
from this remark that I regard your readers as being 
chiefly drawn from the other side. I do wholly soduring 
normal times. The B.W. (British workman) does not 


are his food. He’s in a lower plane, educationally and 
intellectually, than his brother, the A.W. (American 
workman). The B.W. knows his trade, I am proud 
to think (I still have an abiding faith in him as a 
tradesman or craftsman), but the A.W. has got common 
horse sense. The latter works under conditions of 
comfort, which the B.W. has no conception of. A good 
man makes a good master. The B.W.’s safety is studied 
more ; the Government sees to that. But under existing 
conditions, and in view of the fact that the B.W. studies 
anybody but his employer, the latter would be a still 
bigger ass than the man is showing himself to be, if he 
went out of his way to give the latter any luxuries. 

Of course, there are occasional strikes out here, but 
thank goodness! they are not so common as in England; 
they have not got the business down to the scientific fine 
point that they have over your side. Also over here 
there are one or two darned tough masters (one has just 
died), and things occasionally occur that would make an 
angel strike. Any way, there are no strikes for the sake 
of enforcing such absurd demands as the Amalgamated 
Society of Engineers is now making. The fates forbid! 
The A.W. has not fallen so low, intellectually, yet. It’s 
the old tale, I suppose—Burns and Co. handling them like 
‘* dumb-driven cattle ;” the men being for the most part 
uneducated and untrained in elementary reasoning out- 
side of their trade, can’t see beyond their noses. It is 
really ridiculous how some of your correspondents write 
about the employers’ hours, pursuits, luncheons, &c. Do 
they think that the labour of a man who has the execu- 
tive skill and brains to run and finance now-a-days a firm 
of 3000 hands, say, is to be gauged and timed and put in 
any way on the same plane as theirs? This remark ap. 
plies also to their strictures on Professor Lupton. Yes, 
the Amalgamated Society of Engineers have a pretty 
conceit of their own ; they think no non-member is worth 
his salt, and that no one who wears a black coat knows 
anything of the merits of the case. Well, I wear a black 
coat now, but I don’t think I’m more ignorant than when 
I wore overalls. As tothe Amalgamated Society of Engi- 
neers, I am not altogether ignorant of its inner workings, 
having been a member of it for many years. However, 
this does not affect the argument. 

Now, Sir, many reasons have been given as to why the 
men stay out doggedly, but none have yet suggested 
that it is because a good many would rather loaf on 17s. 
a week than work for 32s. How about their families, 
you say? Well, that might trouble some of them, and 
others it would not. Some men (many, alas !) are so con- 
stituted that, so long as they can rub along all right and 
get plenty of ‘‘fourpenny,” their families can scratch 
for themselves. Is not it plausible that many a man 
who would not, dare not, stay out of work voluntarily, 
would be only too glad to seize this opportunity and pose 
as a victim of the ‘‘ bloated capitalist” at the same time? 
Besides, a lot of the strikers are doubtless single men 
(more likely than not, where it’s not acase of lock-out), 
and they would be in clover on 17s. a week. I fancy, 
though, they do not get as much as the family men. 
However, I will come now to their demands. 

The Machine Question.—This is almost too absurd to 
discuss. Over here a man, on occasion, will look after as 
many as four machines on some kinds of work. Fancy 
a man at home boring out axle-boxes, cylinders, turning 
up piston-rods, planing valves, &c., and only running the 
one machine! He starts a cut and then sits down on the 
lathe bed or what not, or else goes round to the back of 
the machine and reads a paper, or goes to sleep, or else 
converses with a mate who is similarly busily engaged 
doing nothing. Ifa turner, he will perhaps say his lathe 
would not turn-true, and he has to stand with calipers 
in the one hand, and the feed in the other ; that is often 
a fact ; but he did not have to do it on roughing cuts. 
He could work at least one more machine. 

Choosing their own Foremen.—This is altogether too 
absurd to call for comment. Would they ever choose a 
non-society man? Well, hardly ever! And why not, 
pray? The members of the Amalgamated Nociety of En- 
gineers are not the only pebbles on the beach. 

48 Hours.—They want the earth, as they say out here. 
We work 10 hours here ; draughtsmen work 10 in many 

laces. I’ve put in close on 20 years at bench and 
board, and know which J think the most wearing of the 
two. If the shops strike for eight hours, the drawing 
office ought to kick for five. ' 

Now I am coming to a demand of the men in which I 
am with them most heartily ; I allude to the six o'clock 
business. The masters ought to be ashamed of them- 
selves for not having abolished this brutal, barbarous, 
cruel custom, especially in England, where the shops are 
not warmed. Exhaust steam? Pooh! That didn’t get 
in its work till about breakfast time, and they can do 
without it then. 

f you say anything about trade being driven abroad, 
they, in the plenitude of their wisdom, laugh at you. 
Great Scott! What do they know about it, I’d like to 
know? Matters like that are not settled in the —— 
It’s amusing the calm, guileless way in which they go 
about matters, insisting on this, that, and the other, with- 
out any regard pvc em the employers can stand the 
racket or not. Haven’t they the sense to see that what- 
ever injures the masters will injure themselves? In fact, 
they insist on getting the eggs out of the goose somehow, 
regardless of how they injure the hapless bird in so doing. 
In short, I regard the whole affair as an absurd attempt 
of the tail to wag the dog. 

Yours faithfully, 
ONLOOKER. 
Pennsylvania, U.S.A., November 2, 1897. 





To THE Eprror OF ENGINEERING. _— 
Sir,—Having always regarded your leading articles 4S 
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have viewed with some concern a se yey Bo a partial 
and incomplete style of treatment, and to bias, in your 
recent series on the above conflict. This is quite apart 
from the question of the soundness of your conclusions, 
which is another matter, though, of course, the two things 
are related. In the first place, regarding the partial 
nature of your treatment. Any single article dealing 
with a large subject must of necessity be partial, but in a 
series of articles we have a right to expect that every 
important aspect of the case will be brought into promi- 
nence. I should explain that my criticism is directed 
towards the general spirit and impression conveyed by 
the articles rather than to particular parts ; so that very 
possibly isolated quotations might be made which appear 
to refute my contentions, but without meeting them at all 
in reality. You have hitherto practically neglected what 
may be called the humanity side of the case—the view 
that probably we should consider the production of men 
as well as machines, and that industrial supremacy may 
be too dearly bought if conditions which render decently 
human lives impracticable for a large section of the nation 
is part of the price. This set of considerations includes 
such matters as good housing, some leisure, **and thin 
of that description,” which will be found more fully 
treated in the election addresses and speeches of those 
employers who are anxious to get into Parliament 
or to remain there. It may be urged that such matters 
are outside the scope of a technical journal, but if 
they may have an important bearing on the problem 
you attempt to solve, how can they be logically ignored ? 

his is the pity of it, that it does not seem to be the 
business of any one of our public guides to take a com- 
plete view of gua | i 

Next, asto bias. This is usually so subtle and intan- 
gible that it becomes difficult to show that it exists, espe- 
cially in the work of an experienced and capable writer. 
Yet I think some instances of its influence can be cited 
from your articles. For example, when you refer to the 
fact that two millions (I was under the impression it was 
three millions) had been paid in wages by one firm since 
the shareholders got ongllitie, ou do not mention that 
this refers to the ordinary shareholders only, so that the 
statement is misleading as to fact. Although this instance 
is brought up in quite anether connection, one cannot 
help feeling that the influence of it is a little unfair; 
pretty much as a reference to another firm on the same 
river (and to it only), whose shares stand at three times 
premium, would be unfair on the opposite side. You 
may think this is rather exacting, but you have given us 
the right to be so. 

It must not be supposed that I am at all blind to the 

errors of trade unions or to the faults of workmen, but I 
like to see a game played fairly, as far as practicable, at 
any rate. Perhaps one of the biggest mistakes a union 
ever made was the action of the Amalgamated Society of 
Engineers in this case, as the wise policy from the men’s 
point of view would have been to squeeze the masters 
ust as far as they would stand without amalgamating, 
but no further. By going beyond this point they have 
reatly strengthened their opponents, and by doing so 
1ave not only maimed themselves, but wounded the 
kindred unions. It might have been expected that men 
who had learnt from experience that ‘‘ union is strength” 
would not have underrated the possibility of a federation 
of employers ; but this, again, was largely the effect of 
bias and prejudice. This check to the unions should have 
a salutary influence, as the weakness of the employers’ 
state hitherto had undoubtedly resulted in a great abuse 
of power on the part of the men. To avoid tyranny a 
better balance of forces was necessary. 

It was my intention to touch on some other points, such 
as the policy of the employers now, the probable future 
developments, the amount of cant that gets mixed up 
with these controversies (which gives them an almost 
religious character), and last, but not least, the position 
of draughtsmen. However, this letter is already long 
enough ; and, by the way, if anything wise should happen 
to appear on the last of the above subjects, it ct de- 
serve to = for, and that highly. It would bea rarity. 

. Should anyone do me the honour to deal with anything 
in this letter, I trust he will excuse the manner, which is 
confessedly faulty, and ‘‘ go” for the matter. 

Yours, 


November 16, 1897. OMEGA, 





: To THE Eprror or ENGINEERING. 

Sir,—I should like to correct a printer’s error which 
— in my letter to you on the above subject last 
reek, 

The third paragraph should have read : 

, Secondly. I did not say that the rank-and-file of a 
drawing-office were quite incompetent. I said that the 
were quite incompetent to do original work, a very dif- 
ferent thing.” 

In the fifth | aragraph ‘‘ forced illness” should have 
been “ feigned illness,” 
. Yours faithfully, 
November 16, 1897. 








TRADE-UNIONIST PRINCIPLES. 

g To THe Eprror or ENGINEERING. 

S1R,-~As there appears to be a deficiency of information 
amongst trades-union engineers respecting the leadin 
principles which should guide them in their disputes wit 
: elr employers, a few remarks on the subject may, per- 
laps, be useful. 
wa he fundamental principle which ought to guide all 
+ ea their occupations, whether of work or pleasure, is 

© duty of each man to do all the good he can in his own 
gam sphere, and not merely to try to benefit him- 
<a respective of the rights of others. Trade unionists 

nd their leaders however, in common with many other 





persons who have not properly studied the subject of 
social duty, seem to be unaware of this great principle, 
and appear to act upon the narrow rule of securing the 
greatest immediate advantage of self, without paying 
sufficient regard to the claims of others, to national wel- 
fare, or even to their own success in the future. 

In accordance with the above principle, and in obedience 
to the rule, that we should do unto others as we would 
have them do unto us, it is the manifest duty of each 
workman to employ all his skill, and to do the maximum 
amount of work in the minimum amount of time consis- 
tent with health; and it is the duty of his employer to 
pay him commensurate wages. Instead, however, of 
obeying these simple rules, the trade-unionist engineer is 
trying to do the minimum of labour in the maximum of 
time by working ‘‘the trades-union stroke ;” he is also 
endeavouring to reduce the number of his hours of work 
to less than is reasonable, and is compelling other work- 
men to do the same; in this way the trades unions are 
decreasing the honesty, industry, and ability of the best 
workmen to that of the inferior ones. 

The origin of this narrow - minded conduct is irra - 
tional selfish desire, ungoverned by suitable know- 
ledge of moral duty on the part of trade- union 
leaders and those who elect them. History, has 
fully proved that there is no tyranny equal to that of 
ignorance of moral duties; it has been the curse of many 
nations, the Spanish, Portuguese, Mexicans, Irish, for 
example, and it may cause the decline of this one. 
Through the medium of strikes in this country, it has 
occasioned an incredible amount of suffering to the wives 
and families of working men ; immense sums of money 
have been wasted; endless inconvenience, annoyance, 
and loss have been inflicted upon the public ; and the 
English national character has been lowered, simply 
because trade unionists, socialists, and their leaders, are 
deficient in knowledge of a few fundamental truths, and 
allow unscientific ideas to overpower their reason. 
Energetic ignorant men are always strong for evil; in 
all ages, ill-trained persons have been guilty of the 
greatest cruelties, especially when encouraged by numerous 
abettors, and this has been repeatedly verified recently by 
the necessity of protecting non-unionist workmen by 
means of police, from intimidation and personal injury, 
falsely called ‘‘ persuasion” by trade-unionist workmen 1n 
London, Southampton, and other places. 

It is certain that no man is fit to be a leader of work- 
men who does not understand the scientific basis of social 
duty. Neither trade unionists nor their leaders, how- 
ever, appear even to suspect that there are natural 

wers behind them which influence all their actions, 
disturb all their schemes, and which will ultimately punish 
them severely ; but go blindly on, as if they could by mere 
audacity overcome everything. The universe and man- 
kind, however, are not essentially governed either by 
employers, workmen, or their leaders, but by unseen 
omnipotent energy, acting in accordance with immutable 
laws, and not only trade union societies, but even nations 
are mere puppets moved by its influence. It is an 
entirely unscientific idea to suppose that conferences of 
men and their masters can conciliate omnipotent powers 
or successfully arbitrate in opposition to unchangeable 
laws ; the only course open to all men is to yield to and 
obey them. To expect those powers to submit to men, 
except by men first a them, is quite as irrational 
as it would be to expect the sun to stand still in the 
heavens, or the earth to leap out of its orbit; and 
those who hold such a belief, must have very large 
opinions of their own power and cleverness. It is 
useless to attempt to arbitrate as to whether the 

reat energies of Nature shall operate through the 
nodies of workmen and make a 10 hours’ work- 
ing day less suitable than an eight hours’ one; but 
accept whichever is the fact, such an arbitration would 
be quite as useless as one to decide whether or not the 
sun shall shine longer in winter and shorter in summer 
in order to make the day equally long and the earth 
equally warm for the workmen all the year round; the 
trades-union plan of reducing all workmen to the same 
level of ability and industry is of a similar impossible 
character. As the Be egg of a fair day’s work affects 
the price of commodities, the public have rights in the 
matter; and it would be an act of conspiracy against 
public welfare for masters and men to agree to indirectly 
raise the price of articles in common demand by unduly 
shortening the hours or diminishing the rate of labour. 

The trades-union practice of trying to compel all men 
in a given occupation to perform the same quality and 
quantity of work per day is most irrational ; because no 
two men are alike, and no compulsion can make them so. 
It is manifest that the quality of the work must vary 
with the skill, and the quantity of it with the industry, 
strength, and hours of labour of the workmen ; that the 
better the quality, and the larger the quantity of work, 
done in the easiest manner consistent with health, and at 
the least cost in the minimum of time, is the best for the 
workman, his employer, the credit of the shop, and the 
benefit of the customers, 7.¢., of all men; and that the 
trades-union requirement that the idle and incompetent 
man shall be paid at the same rate as the industrious 
and able one, and that the latter must work at the same 
slow rate as the formcr, are each distinct violations of the 
first principles of human government and morality ; or, 
briefly stated, they are acts of tyranny over the workmen, 
the employers, and the public. 

It is clear that the hours of employment should be those 
in which an average workman is best able to perform the 
maximum amount of work consistent with maintenance of 
health ; and that the rate of wages should be directly pro- 
portionate: 1. To the quality of the labour. 2. To the 
quantity performed in a given period of time. 3. To the 
amounts of demand and supply ; and that the better the 
quality and greater the quantity of work performed per 








day, and the larger the demand for such labour, and the 
smaller the supply of it, the higher should be the rate of 
payment. ok fair day’s work” is that which a healthy 
man can perform without personal injury, and ‘‘a fair 
day’s wage ” is that which is determined by all the above 
circumstances. A workman should keep both himself 
and his tools in fit condition for work ; it 1s manifest also 
that if he is deficient in skill, industry, or strength, or 
does not work the full measure of time, he does not de- 
serve full payment, and must bear the chief consequences 
of his own ——- ; and similarly with an employer, if he 
mismanages his business, or yields to the advice or threats 
of incompetent persons in managing it, he must sooner or 
later fail in his occupation. 

In all ages, the most worthy men have not been those 
who iene the least work, but usually those who have 
done the most; not those who have worked the shortest 
days, but the longest ; not those who have selfishly and 
ignorantly thought too much about immediate advantage 
to themselves, but those who have done the greatest 
good to all men, themselves included ; not those who are 
always complaining of the unavoidable pains and evils of 
life, but those who manfully bear them, and those who 
have sufficient intelligence to perceive, that pleasure and 
life could not exist without pain and death. As matters 
now stand in the present dispute, the power of trade unions 
over its members has passed all ym r bounds, and the 
trades unionist is fast becoming ridiculous by his repeated 
demands for fewer hours of labour, a higher rate of wages 
with a slower rate of work. The complaint of being over- 
worked by only 54 hours of labour each week will not bear 
close examination; an engineer is not like a common 
labourer or excavator, who has to do nearly all his work 
by sheer bodily strength ; he has in many cases only to 
direct a machine which does the hard labour for him. 
Further, there are multitudes of persons who work quite 
as hard, and during a greater number of hours, than he 
does, without injuring their health; and his policy of 
per a increasing the cost of articles to the consumer 

reducing the quantity of the product, is a certain way 
0 yes sooner or later, at the point of having no wor 
to do. 

He is not a specialist expert who has devoted his entire 
life to some particular and limited subject, but only one 
amongst thousands of others who are able to do the same 
kind of work ; ordinary engineers, therefore, cannot dic- 
tate their own terms like extraordinary experts, and if 
one engineer cannot, or will not, do the work, another one 
will. As no trades union can compel customers to pur- 
chase articles or labour if they can buy them cheaper or 
better elsewhere, nor to prefer trades-union made articles 
to those made by non-unionists, nor compel manufacturers 
to work at a loss without becoming bankrupt and dismiss- 
ing their workmen, it is evident that there must be a limit 
to the demand for trades-union labour. Further, a great 
number of the articles which trade unionists produce, or 
indirectly help by the construction of machines to pro- 
duce, for instance, machine-made boots, clothing, furni- 
ture, &c., are what they themselves and their families 
want or consume, and when such workmen cause the 
articles to become dearer to the public, they also make 
them more expensive to themselves. 

It is evident that trades union societies, by dictating to 
employers whom they shall employ, viz., society or non- 
society men, idle or industrious ones, what hours shall be 
worked, what wages shall be paid, what materials, &c., 
shall be used, are attempting to usurp the functions of 
the employers, and to take the management of manufac- 
tories out of their hands ; and some trade unionists have 
even gone so far as to openly avow that this is their object. 
In pursuing this line of conduct they ignore the funda- 
mental fact that it is those who pay the entire cost 
and bear all the responsibilities of carrying on large 
undertakings, and not the societies, who are alone entitled 
to the management and control ; that ‘‘he who pays the 
piper may order the tune.” 

t requires very little sense of justice, or knowledge of 
the essential rules of morality, to perceive that itis highly 
unfair to insist that all workmen shall labour only eight 
hours a day when they are fully capable of working more 
without os to health ; to compel a manufacturer to 
employ any idle, incompetent, or dishonest men whom a 
trades-union secretary chooses to allot to him ; to force 
him to pay a high rate of wages to inferior workmen 
when he can obtain better ones at the same rate of pay- 
ment ; to require him to employ superior ones at a high 
wages to do ordinary work, such as the mere tending of 
machines, which require but little ability, when ordinary 
labourers would suffice ; to insist that one man shall tend 
only one machine when he is fully able to tend several ; 
to employ a particular manager, foremen, or workman, 
whom he considers unsuitable, and so on. As it is the 
employer and not the trade union society, who pays the 
manager, foreman, and workmen, and who bears the re- 
sponsibility of their conduct, itis he alone who has the 
right of choosing them. It is not a sufficient reason that 
because a man has learned how to do a particular kind 
of work, and a machine is subsequently invented to.do it 
with the aid of a less skilled attendant at lower wages, 
that he alone is entitled to tend the machine at a higher 
rate of payment. In such a case both master and man 
must yield to the irresistible power of progress and suffer 
temporarily by the invention ; the master by having to 
pay all expenses of the new machine which may have 
rendered a previous one obsolete, and the man by having 
to adapt himself to the change, or find some other employ- 
ment. 

The advance of civilisation is frequently accompanied 
by great changes and trials, and all men home to submit 
to them whether they like them or not ; they often entail 
great hardships upon masters and upon workmen, and in 
some cases the introduction of machines has been fol- 
lowed by rioting and breaking of the machines by the work- 
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people. Such changes, however, have in the long run, been 
of great advantage, especially to working men ; and engi- 
neers have probably, more than any other class, received the 
most direct benefit from machinery, because it does nearly 
all the heavy bodily labour for them whilst they stand by. 
Discoveries in sciences, and inventions in the arts, have 
probably benefitted the labouring classes much more than 
any others; the operative now works less hard, and a 
fewer number of hours than he formerly did ; his wages 
are higher and purchase more than ever ; the chief neces- 
saries of life, viz., food, clothing, and firing, are relatively 
cheap ; famines are prevented by means of the telegraph 
and steam locomotion; and, considering the improved 
sanitary condition of dwellings, house-rent is moderate. 
About 500 years ago the British workman had neither tea, 
coffee, potatoes, nor tobacco; he had no theatres, music- 
halls, savings banks, post offices, tramways, railway trips 
to the country, the seaside, or the Continent, nor a multi- 
tnde of other benefits which he now enjoys ; he was, as 
Pope said, ‘fixed like a plant to his peculiar spot, to 
draw nutrition, propagate, and rot.” He has greater 
advantages now than even an emperor had in the olden 
times. All these facts, and many more, constitute a suf- 
ficient reason why he, like all well-trained persons, should 
be willing to bear his proper share of the changes and 
trials which are necessary to progress. The poorest work- 
men in this country, and those who usually make the 
most complaint, are not the able and industrious, but 
often the idle and incompetent; those who have been im- 
provident, and have neglected the duty of self-training in 
early life. 

The degree of success which has hitherto attended trade 
unionism has not only been due to the proper objects of 
the unions, such as provision against old age, but also to 
improper ones, viz., to the appeals made by trades union 
leaders to the selfishness and vanity of the least intelli- 
rent of the members, 7.c., the leaders flatter the workman 
- telling him that his relative merit and claims are 
greater than they really are, and they promise him more 
than he will ever receive, and these are attractions which 
few men can resist. Some trade unionists say that 
“labour is the sole source of wealth,” that the great 
employers of labour are “robber barons of industry,” 
** parasitic excrescences,” ** parasites on the national life,” 
and some of their leaders assert that all the wealth and 
property of the country really belong to the labouring 
classes ; and a very large number of workmen are so little 
acquainted with the great powers and laws which really 
govern mankind, that they believe these erroneous and 
flattering statements. It is an example of the old saying, 
“*the blind lead the blind until they both fall into the 
ditch.” 

A very large number of working-men envy those who 
possess large amounts of money, land, social influence, 
&c., apparently not knowing the great truth that it is 
quite a secondary matter how much money, or land, a 
man possesses provided he uses it well and does the 
greatest good with it. They ought rather to be thankful 
that they themselves have not the cares and responsi- 
bilities of having to properly manage and use large pos- 
sessions. It is manifest that the larger the possessions a 
man has, the greater is the amount of intellect, thought, 
and responsibility required to properly use them. 
Nearly all great employers of labour and owners of large 
property, really, though not apparently, expend much 
more than eight hours a day in thought and management 
of their possessions; and many a large manufacturer 
literally receives several hundreds of letters each day 
which require to be considered, attended to, or answered. 
Labour of the brain is as real as that of the hands, 
though it is much less visible ; and mental ability usually 
requires a far more costly education and training to de- 
velop it than handicraft skill. It has been said that the 
co-operation of Capital and Labour in a manufactory is a 
partnership, but there can be no real partnership where 
Capital has to bear all the cost and risk of loss, whilst 
Labour forcibly takes a part of the direction out of its 
hands without bearing any of the expense or responsi- 
bility, and obstructs the management by unwise inter- 
ference. 

It is a necessary circumstance attending the process of 
national evolution that all men should feel some dissatis- 
faction with their condition in life; because if they did 
not, they would not wish to improve, and progress in 
civilisation would cease. Dissatisfaction, however, should 
have a rational basis; é.¢., it should be consistent with all 
the great scientific energies and laws which govern human 
life and advance ; all men should be willing to perform 
the amount of labour and suffer the pain and discomfort 
necessary to the preservation of life, the maintenance of 
health, and the changes incidental to progress. ‘It is 
useless to kick against the pricks,” no man can have all 
that he wants; the fundamental facts and principles of 
Nature must be accepted by all men whether they are 
pleasant or not; men must not expect the great powers 
of the universe to be set «side in order that they may 
have fewer hours of labour chan are best for themselves 
and their fellow men. Those powers are omnipotent and 
insist upon man’s perfect obedience to them, and any 
policy either of employers or employed which is not 
essentially consistent with their action, must sooner or 
later be followed by retribution; men might as well 
attempt to stop the flight of the earth in its orbit as to 
avoid the punishment due to their opposition to progress, 
or to their ignorance of the chief rules of social duty. 

Substantially, the present movement of the trade- 
unionist engineers is a conspiracy of them and their 
leaders against public welfare ; but as all human actions 
are governed by omnipotent powers in accordance with 
universal laws, and as the energies of Nature neither 





of trying to secure as much personal advantage as possible 
without sufficient regard for the rights of others, will 
sooner or later fail, and greatly injure trade unionists 
themselves by wasting all their superannuation funds and 
diminishing the demand for trade-unionist labour ; because 
no man nor body of men can with impunity neglect the 
primary duty of trying t» dothe greatest good. A nation 
which neglects the first rules of morality will certainly be 


punished. 
G. G., F.R.S. 


ECONOMY IN ‘‘ WILSON” GAS 
PRODUCERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—The above subject is one that has occupied a very 
yrominent part in the economical production of steel. 

he devices that have been tried have been many and 
varied ; new furnaces have been designed ; water-sealed 
gas valves have been introduced ; in fact, every device 
that could emanate from the mind of crank or genius has 
been brought to bear on this all-important subject. And 
yet while many of these devices have certainly lessened 
the consumption of coal, the saving can scarcely be said 
to be more than microscopical. Seeing then that the 
mechanical construction of producers and furnaces has 
given but poor results, we must turn in some other direc- 
tion in order to effect an appreciable saving. At some 
steel works it is considered economy to buy the very 
cheapest class of coal for gas-producing purposes ; and is 
it not in this fact that the secret of failures lies ? At one of 
the largest steel works in Scotland I have seen coal used 
that contained quite 30 per cent. of dirt, and the heat 
absorbed in burning this dirt must have been very con- 
siderable indeed. And this is not by any means the most 
serious drawback to using coal that is not thoroughly 
washed. That bogey of all steel works managers, 
‘* clinker,” is the direct result of dirty coal, and the cost 
of removing this, and the corresponding destruction of the 
producer, must add considerably to the cost of production. 
The loss of gas too, owing to the necessity of cleaning 
every 24 hours, is a loss which must not be overlooked, 
where with properly washed coal a producer might fairly 
be expected to run a week without cleaning. 

Perhaps some of your many readers will favour us with 
their experiences in this particular matter, as I feel sure 
the matter is one that deserves careful consideration. 

Yours faithfully, 


November 12, 1897. PRODUCER. 


THE PAST SUMMER TRAIN SERVICES. 
To THE EprTor OF ENGINEERING. 

Sir,—Your correspondent, Mr. Norman D. Macdonald, 
page 599, should, I think, be aware that there is only one 
‘**Clement E. Stretton” living, and that I do not write 
under various names. 

Mr. Macdonald charges me with having ‘‘demanded in 
the Press why we cannot go from London to Brighton in 
50 minutes.” Writers should be careful to quote correctly. 

What I wrote in my ‘‘ Locomotive Book” was that the 
journey should be performed in one hour; that is, 60 
minutes, not 50. 

I have pointed out that the run could be made in 50 
minutes, But that it would not pay to do it. 

Mr. Macdonald says the Midland Railway has aban- 
doned passenger traftic, accelerated its trains, and ‘‘un- 
punctuality reigns supreme.” 

These statements are not founded on fact ; as a Mid- 
land shareholder I can tell Mr. Macdonald that the com- 
pany never had more passengers than this year, nor has 
the speed decreased, ai to a vast extent “ unpunctuality” 
has been caused by the late arrivals of other companies’ 
trains ; especially has this has been the case, waiting at 
Carlisle for the North British trains. 

In reply to ‘‘G. J. W.,” page 599, I did not say more 
time was wanted in running. What I do say is that double 
the present time is required at the stations during the 
summer traffic. 





Yours truly, f 
CLEMENT E, Srretron. 
Leicester, November 16, 1897. 


EXPRESS ENGINE, TYPE 12; 
STATE RAILWAYS. 
To THE Eprror OF ENGINEERING. 

S1r,—The favourable results obtained on the Belgian 
State Railways with Lencauchez’s valve gear confirm the 
excellency of its principle. Your readers are no doubt 
aware that this valve gear was applied to 24 engines of 
the Paris Orleans Railway by M. Ernest Polonceau, and 
that these showed a decided economy over those fitted 
with Gooch’s stationary link gear. 

The value of the figures given on page 588 of your issue 
for November 12 would have been greatly enhanced if 
the quantity of water evaporated per indicated _horse- 
power per hour had also been given. This is the true 
criterion of the performance of any kind of steam engine. 

However ingenious and well designed a valve gear may 
be, we cannot hope to increase the efficiency of the loco- 
motive engine wnless we use separate passages for admis- 
ston and exhaust. This is true of all steam engines. No 
doubt such a valve gear is more complicated than the 
ordinary link gears, but the result aimed at cannot be 
obtained in a simpler manner, but as in Lencauchez’s 
gear there are but reciprocating motions and no tripping 
arrangement liable to get out of order, its cost of main- 
tenance cannot be much greater than that of the ordinary 





BELGIAN 


forget, forgive, nor allow any discount, but sooner or later | gear. 


invariably punish those who oppose or ignore them, we | 


may confidently expect that the trade unionists’ practice | to which No. 2159 belongs, I may say that the latest 


With regard to the appearance of the class of engines 


examples of this type have been built with a round 
chimney tapering towards the top, as in the case of 
No. 2159. he dome has been shifted further back and 
the sandbox is now in front of it. In consequence of this, 
the appearance of the more recent engines of type 12 
shows a decided improvement on those of earlier con- 
struction. 
Yours faithfully, 
Westminster, November 16, 1897. MERNOK, 


TECHNICAL EDUCATION. 
To THE Eprror OF ENGINEERING. 

Srr,—If you have not already noted the inclosed para- 
graph from Lord Roberts’ ‘‘ Forty-One Years in India,” 
you may, perhaps, think it worth insertion as pointing 
a moral for those who are more or less at a loss to know 
‘‘how, when, and where” technical knowledge may be 
best acquired. 





Yours truly, 
| ie ae 


Lord Roberts, ‘‘ Forty-One Years in India,” vol. ii., pages 
and 59, 

“A trestle bridge was thrown across the Tipai in a few hours, 
and about that bridge I have rather an amusing story to relate, 
On my telling the young Engineer officer in charge of the Sapper 
company that a bridge was required to be constructed with the 
least possible delay, he replied that it should be done, but that 
it was necessary to calculate the force of the current, the weight 
to be borne, and the consequent strength of the timber required. 
Off he went, urged by me to be as quick as he could. Scme 
hours elapsed, and nothing was seen of the Engineer ; so I sent 
for him, and asked him when the bridge was to be begun. He 
answered that his plans were nearly completed, and that he 
would soon be able to commence work. 

**In the meantime, however, and while these scientific calcula- 
tions were being made, the head man of the local coolies had 
come to me and said, if the order were given, he would throw a 
good bridge over the river in no time. I agreed, knowing how 
clever natives often are at this kind of work, and thinking I might 
just_as well have two strings to this particular bow. 

‘‘Immediately numbers of men were to be seen felling the 
bamboos on the hillside, a short distance above the stream; 
these were thrown into the river, and as they came floating down, 
they were caught by men standing up to their necks in water, 
who cut them to the required length, stuck the uprights into the 
river bed, and attached them to each other by pieces laid later- 
ally and longitudinally. The apo J was then formed also of 
bamboo, the whole structure was firmly bound together by strips 
of cane, and the bridge was pronounced ready. 

“Having tested its strength by marching a large number of 
men across it, I sent for my Engineer friend. His astonishment 
on seeing a bridge finished, ready for use, was great, and became 
still greater when he found how admirably the practical woodmen 
had done their work; and from that time, being assured of their 
ability to assist him, he wisely availed himself, when difficulties 
arose, of their useful, if unscientific, method of engineering.” 








“THE ASSTHETIC SIDE OF ENGI- 
NEERING.” 
To THE Eprror oF ENGINEERING. 

Str,—Mr. De Michele is mistaken both in his facts and 
in thinking that I do not know what I am writing about. 

The ee design for the towers of the Tower Bridge 

yas made by the late Sir Horace Jones, then City Archi- 
tect, whose towers were intended as solid masonry towers, 
and were far superior in architectural treatment—from 
their solidity and simplicity of character—to those now 
carried out. After Sir Horace Jones died, the office of City 
Architect was abolished, the Corporation determining that 
it was not necessary to keep up the permanent appoint- 
ment of an eminent architect as an official, and the office 
of ‘City Architect” was changed to that of ‘City Sur- 
veyor,” and is filled by a gentleman of excellent ability in 
that capacity, but who is not—and I am pretty sure would 
not call himself—an eminent architect in the usual sense of 
the word. In his office, I presume, the drawings for the 
tower masonry were produced, and probably extra assist- 
ance in the way of ‘‘draughtsmen accustomed to Gothic 
work” was procured to draw them ; but they are not the 
work of any eminent architect, and no eminent architect 
would consent to work anonymously in that way under 
an engineer. Had it been in Paris, as I before said, one 
of the first architects of the day would have been com- 
missioned to design the architectural portions, and to 
work ex wquo with the engineer. Nothing of the sort was 
done in the case of the Tower Bridge. ‘ 

I remember, ina paper I read on London bridges at 
the Architectural Association, specially calling attention 
to a drawing of Sir Horace Jones’s design, and showing 
how superior it was to the existing towers. 

IT am inclined to think the present towers might have 
been still worse if they had n left to the engineer; 
but, even if not, Mr. De Michele’s argument falls to the 
ground, as the present ones are not designed by an 
eminent architect, and if they had been they would have 
been very different things, though the objection of having 
sham masonry towers, which are only skins, would still 
have remained. 

Yours faithfully, ; 
H. HeaTHcoTe STATHAM. 








CATALOGUES.—Messrs, Elliott Brothers, of 101 and 
102, St. Martin’s-lane, W.C., have sent us a copy of their 
new catalogue of mathematical instruments, theodolites, 
planimeters, indicators, and the like. The catalogue 1s 
excellently printed and is well illustrated.—We have re- 
ceived from Pease’s Tubular Construction Syndicate, 
Limited, Stockton-on-Tees, a pamphlet showing many 
adaptations of their ingenious system of forming columns, 
floors, and roofs.—Messrs. 0. Berend and Co., Limited, of 
Dunedin House, Basinghall-avenue, London, E.C., have 
issued a new trade catalogue of electric switches, cut-outs, 








resistances, switch-boards, and other electrical appliances. 
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WATER-SOFTENING, HEATING, AND FILTERING PLANT. 
CONSTRUCTED BY WRIGHT’S PATENT HEATER CONDENSER CO., WESTMINSTER. 














THE question of the purification and heating of | 


boiler-feed water is of importance to all steam users, | 
more or less, according to the character of the water | 
obtainable for this purpose. In most cases the chief | 
consideration is the value of the coal consumed at the 
boilers, but even when coal is of little value the wear 
and tear of the boilers is of almost equal importance. | 
We illustrate above a plant recently erected at | 
Messrs. Palmer’s Shipbuilding and Iron Company’s 
Works, Jarrow-on-Tyne, by the Wright’s Patent 
Heater Condenser Company, of 16, Great George- | 
street, Westminster, for the purpose of both heating | 
and softening feed water before it enters the boilers, | 
the quantity in this instance being 10,000 gallons per | 
hour, The plant also has the advantage of recovering | 
a considerable percentage of the exhaust steam as pure 
distilled water. The usefulness of this will, of course, 
be more appreciable when water is scarce, but in all 
cases it is advantageous to the life of the boilers. 
_ The common plan of dealing with hard or bad water 
1s to periodically insert some form of composition into 
the boilers for the purpose of softening the scale. By 
the method now Scotties the chemical action and 
precipitation takes place in a separate vessel, and 
eing assisted by heat this action can be accomplished 
With great completeness. All the heavier portions of 
the precipitate are left in the heater while all the 
lighter particles are arrested in the filter, the water 
passing to the boilers quite clean, bright and soft, at 
a temperature of 205 deg. Fahr. 
he manner of working the above plant is as 
follows : The grease-separating tank stands at the 
nght-hand side of the heaters, and into this is led the 
distilled water from the heaters and the cool make-up 
feed water. The feed pump, which, by the way, is 
quadruple-acting, and consequently sends a steady | 
ow from its delivery so as not to disturb the settling 
Process in the heaters, draws its water from the grease ' 











| which is pure distilled water. 





separator and delivers same into the heaters. A small 
reagent pump, driven from the crosshead of the feed 
pump, is employed to pump the reagent into the feed 
pipe, and then with the feed water into the heaters, 
which are of such capacity that the water occupies 
about an hourand a half in its passage through them. 
The water which has now been heated up to 205 deg., 
in addition to being softened, passes from the filters 
direct to the boilers. Naturally, the reagent varies 
according to the quality of the water, but broadly, it 
may be said that lime water is used to reduce tem- 
porary hardness, and soda to reduce permanent 
hardness. 

By the employment of the above plant the boilers 
are fed with hot soft feed water, about 30 per cent. of 
We understand the 
company have erected their different plants at a large 
number of iron works throughout the country, as well 
as to some of the largest steam users in other branches 
of industry. 








THE CARRON COMPANY’S T.-S.S. ‘* AVON.” 

Wes illustrate on our two-page plate this week the 
twin-screw steamer Avon, built and engined by Messrs. 
Wigham Richardson and Co., Neweastle-on-Tyne, for 
the Carron Company’s line of passenger steamers be- 
tween London and the Firth of Forth. The Carron Line 
is one of the oldest in the coasting service—there are 
records dating back more than 120 years, to a time 
when the vessel had to carry guns—about a dozen 
12-pounders—for use against privateers, and when 
passengers capable of working these were carried free. 
The service is largely due to the iron business of the 
company—they have long been famous for castings, &c. 
—but within the past 10 years they have entered more 
into the passenger trade, with a success due, in large 
measure, to the personnel of the management, Mr. W. 





Jardine and Mr. F. Spiers, and to the fact that the 
voyage can be made in about 25 hours. This is the 
second steamer built by Messrs. Wigham Richardson 
and Co. ; the first, the Grange, was constructed four 
years ago, but the new steamer is not only larger but 
is of the twin-screw type and has a greater speed. 
The Avon is of 1722 tons gross, and 471 tons net, 
register, being 290 ft. long between perpendiculars, 
374 ft. beam, and 18 ft. 8 in. depth moulded to main 
deck. She is classed 100 Al at Lloyds’, The new 
steamer is an improvement on the Grange also in that 
her accommodation is much superior, and at the same 
time is so placed as to leave greater space for cargo, 
while the twin screws make her safer in the event of a 
breakdown, and at the same time enable her to be 
manceuvred with greater ease. 

Amongst the requirements for the Carron Company’s 
service, which are of a very exacting nature, are ¢ 
high rate of speed, to enable the vessels to keep time, 
which must be arranged to suit the tides, and a large 
cargo measurement on a limited draft of water. The 
Avon’s deadweight capacity is about 1150 tons on 
17 ft. 9in. draught. She has large cargo ports and gang- 
way doors for loading and coaling, and her three cargo 
hatchways are served by four of Brown’s steam and 
hydraulic cranes, as shown in the profile (Fig. 1). 
The steering gear is also by Messrs. Brown Brothers, 
fitted on the rudder-head and controlled from the 
captain’s bridge by their well-known telemotor gear. 
The deck machinery includes Napier’s steam windlass, 
and two special warping winches by Messrs. Clarke, 
Chapman, and Co. 

Owing to the large amount of space occupied by the 
machinery, and the position between the main and 
after hatchways, and cranes being fixed to suit the 
company’s wharves, it required a considerable amount of 
ingenuity to arrange all the first-class cabins amidships. 
On the top of the poop deck amidships, as shown in 
Fig. 2, are the entrance, lobby, pantry and bar, dining- 
saloon, music-room, and principal state-rooms, while the 
ladies’ cabin and lavatory, also large gentleman’s state- 
room, lavatory, and baths, are on the main deck below. 
The dining-saloon, occupying the full width of the ship, 
is a handsome apartment, splendidly lighted and venti- 
lated by a large raised skylight. The glass is em- 
bossed with the Carron Company’s arms, and the 
sides of the skylight space are decorated with Tyne- 
castle tapestry. The walls of the saloon are of dark 
mahogany decorated with marquetry panels, and on 
the centre panel above the fireplace is carved the 
arms of the company. In the entrance to the saloon 
there is a large pantry and bar. The entrance cor- 
ridors, which are very roomy, are in light maho- 
gany, with mosaic floor. The music-saloon for- 
ward is fitted up in satinwood, the piano being of 


the same wood, and the upholstery in suitable 
shades, |The smoking-room is in a deck-house at the 


after end of the first-class promenade deck. It is of 
light oak with carved panels, and the floor is of néatly 
decorated mosaic work. The total number of first- 
class passengers in berths and sofa berths is 92, several 
of the cabins being for one and two passengers. There 
is also very comfortable accommodation aft for second- 
class berths, and sofa berths are provided for 50. 
The dining-saloon, in imitation oak, and the pantry, 
bar, and lavatories, are all fitted in first-class style. 
The ship throughout is lighted with electric light, 
the passenger accommodation being heated with steam 
or otherwise. 

As will be seen from Figs. 2 and 3, the propelling 
machinery consists of two sets of independent engines 
with twin screws. Steam is supplied by five boilers, 
two, as shown on the sections, being placed forward, and 
two aft of a common cross-bunker, while the fifth, or 
auxiliary, boiler is placed in a recess in the cross- 
bunker. The four large boilers are each 15 ft. 3 in. in 
diameter by 11 ft. 6 in. long, and are fitted with 
Fox’s patent furnaces and Howden’s forced draught, 
the air being supplied by two large fans placed in a 
continuation of the bunker-recess referred to above 
(Fig. 4). A See’s ash ejector is fitted in each of the 
two stokeholds, by which the ashes are discharged 
from the stokehold in a stream of water through pipes 
leading directly overboard, and for which a special 
powerful duplex donkey is provided. The noise and 
discomfort usually accompanying the discharging of 
ashes are thus entirely avoided. 

The main engines are of the four-crank triple-ex- 
pansion type, balanced on the Yarrow, Schlick, and 
Tweedy system. The high and intermediate-pressure 
cylinders are 234 in. and 38 in. in diameter respec- 
tively, and the two low-pressure each 43 in. in dia- 
meter, the stroke being 36 in. The cylinders are sup- 
ported at the front by four cast-iron columns to which 
the piston-rod guides are attached, and at the back by 
six vertical wrought-iron pillars so disposed as to give 
free access to the crank-pins, bearings, &c. The 
crankshafts are of Siemens-Martin ingot steel, made in 
two interchangeable parts by Messrs Beardmore and 
Co. Each shaft is supported by six bearings of large 
surface, and lined with white brass. 

Steam is supplied to the high-pressure cylinder past 
the inner edges of a piston-valve, while the exhaust 
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passes over the ends of the same valve into the outer 
space of the piston-valve of the intermediate-pressure 
cylinder. This valve is of the Trick type, having its 
exhaust in the inside, from which the steam is led to 
the slide-valves of the low-pressure cylinders by copper 
pipes. The valves are worked by double eccentrics 
and link motion in the usual way, and the reversing 
gear is of Brown’s patent steam and hydraulic type. 
The hand gear for reversing, as well as for the stopping 
and starting valves, drain cocks, &c., for both engines, 
is conveniently grouped at the after end of the engine- 
room. A Brown’s emergency governor is fitted to 
each reversing engine. Each engine is provided with a 
separate steam turning gear, the main wheel of which 
is keyed to the couplings joining the two parts of the 
crankshaft, while the worm shaft is carried up to the 
second motion shaft, and the steam engine placed above 
the middle platform, thus leaving the lower platform 
quite free, and the bearings, eccentrics, &c., accessible 
for overhauling. 

Kach engine has a separate surface condenser of 
cylindrical form placed at the side of the ship close 
under the deck, and connected at each end by short 
copper pipes to the low-pressure cylinders. A_sepa- 
rate centrifugal pump by Messrs. Drysdale and Co., 
of Glasgow, is placed below each condenser. The air 
pumps are of the usual type, and are worked by 
levers and links from the crosshead of the after low- 
pressure engines, the levers being supported on bear- 
ings bolted to the top of the cast-iron air vessels, 
which, in turn, are firmly fixed to the bed-plates at 
their lower ends, and steadied at their wpper ends by 
brackets screwed to the adjacent columns. 

At the after end of the engine-room a pair of Weir’s 
automatic feed pumps are placed. The details of these 
pumps are so familiar to our readers that we do not 
propose to describe them further than to say that all 
Messrs. Weir’s latest improvements have been em- 
bodied in them. The feed water may be passed 
directly into the boilers from the pumps, or diverted 
into a feed heater placed on the deck at the forward 
end of the engine-room., In addition to the Weir’s 
feed pumps, there is a large duplex pump by Messrs. 
Carruthers and Co, for feeding and general purposes, 
and also two pumps by the same makers for fresh 
water and sanitary purposes. The ballast donkey 
pump is by Messrs. Watson and Sons, and is of the 
Patterson type, the special feature being the valve 
motion, which is designed to secure a steady and, if 
necessary, a quick movement of the plungers withou 
risk of knocking at the end of the stroke. For pumps 
of this class, and, indeed, in all pumps, it is most im- 
portant that the pump should travel the full length 
of the designed stroke, and in order to give the pump 
valves time to seat themselves, a slight pause should 
take place before the return stroke commences, and 
with the Patterson valve gear these requirements have 
been successfully realised. » All the auxiliary ma- 
chinery is arranged to exhaust into a special surface 
condenser placed on the port side of the forward stoke- 
hold. 

To return again to the main engines. Hitherto, the 
cylinders of four-crank triple-expansion engines have 
almost invariably been arranged in the sequence—high- 
pressure, intermediate-pressure, low-pressure, low- 
pressure ; whereas in the Avon, and also in the Innis- 
fallen, designed by Mr. Tweeby in 1895, and completed 
last year, by Messrs. Wigham Richardson and Co., the 
low-pressure cylinders are paced outside of the high- 
pressure and intermediate-pressure, é.e., in the following 
order: Low-pressure, high-pressure, intermediate-pres- 
sure, and low-pressure. Dr. Kirk, in his three-crank 
compound engines, placed the high-pressure between 
the two low-pressure cylinders, and in large triple- 
expansion engines, a common arrangement is to 
place tandem cylinders over the two outer low- 
pressure cylinders; but the object aimed at in the 
present case is quite different from that which previous 
designers had in view, and, as far as we are aware, is 
quite new. The Innisfallen referred to above is 
probably the first four-crank triple-expansion engine 
built in this way. It is to be noted that it is not 
in itself sufficient to place the low-pressure cylin- 
ders outside in order to obtain a satisfactory result, 
for, although the turning moments might be about 
the same as in the best ordinary engines, the tendency 
to vibrate the ship, and rack the engines themselves, 
might even be greater. 

We hope to publish in another issue further draw- 
ings of the Avon’s engines, also of the latest form of 
quadruple-expansion engines built on the same system, 
together with curves of both turning and vibrating 
forces. In the meantime we may state that in a 
lengthened trial trip the speed of the Avon was ascer- 
tained to be 17.38 knots in unfavourable weather, 
there being 4 ft. of sea running at the time. At the 
highest number of revolutions—over 130 per minute — 
the vessel was found to be perfectly free from vibra- 
tions, and there was none of that straining and racking 
of the engines so common in high-speed machinery. It 
is probably due, also, to the remarkable smoothness of 
their working on the occasion of a trial run made in 
the presence of Sir W. H. White and Sir John A. 





Durston, that engines of the same design will be fitted 
in the royal yacht which, as our readers are aware, is 
to be built at the Pembroke Dockyard. 





INDUSTRIAL NOTES. 

Ir would, perhaps, be premature to say that the 
great engineers’ strike is at an end, for the dis- 
pute is entering upon a new phase, but it looks as 
though defeat is accepted on the part of the men. 
The leaders have capitulated almost ‘‘at discretion.” 
The lock-out notices are still in full force ; some fresh 
ones have, indeed, been issued within the past fort- 
night; but the strike notices have been virtually 
withdrawn, as that was the fine to be paid for the 
Conference. The President of the Board of Trade was 
indefatigable in his endeavours to secure a conference, 
but the amended terms at length accepted were only 
such as the Employers’ Federation assented to as a 
condition precedent. The terms agreed upon included 
the withdrawal of the strike notices, but not the lock- 
out notices, and in consideration thereof the employers 
consented to enlarge the basis of discussion. But they 
objected to a “neutral chairman,” so that, at first, at 
least, the negotiations will be carried on between the 
principals by their own accredited representatives. It 
is still considered as doubtful whether terms of peace 
will be mutually agreed upon, but the chances are that 
they will be, as a continuance of the struggle will 
only entail more losses and more misery, without in the 
least changing the position of affairs. When the dis- 
pute was entered upon nearly four months ago, the 
men’s leaders predicted that it would be over in 
about a fortnight, and that they would win all along 
the line. All suggestions for a compromise were set 
aside. The victory was so sure that regret was ex- 
pressed that the struggle was to be such an easy one. 
The only question which caused them any concern was 
whether, after the lock-out notices, the men in the 
provinces should return to work unless the eight 
hours were conceded generally in the country as well 
as in London. But the men reckoned without their 
host. They could not believe that the greatest union 
in the world, numerically and financially, could be 
beaten when once they had put their hands to the 
plough. The result has utterly disconcerted the 
leaders. They have reason to know that strength 
without prudence may be wasted and diminished, 
until it becomes weakness. The lesson has been 
severe and costly, but perhaps it will not have been 
in vain. We learn through tribulation. It is the lot 
of humanity, and will be until men can profit by the 
experience of the past, and learn not to depend wholly 
upon their own short experience. 

The difficulties of the situation are not altogether 
overcome. The trial of the leaders is at hand, and 
they will have to undergo a rather severe handling, in 
consequence of their failure to effect all that they had 
sromised. The situation is somewhat complicated 

y the action of the London boilermakers. The 
Employers’ Federation and the Boilermakers’ execu- 
tive have agreed to a Conference, and a hopeful feeling 
existed that the dispute would end. But at a con- 
ference between the representatives of the London 
Boilermakers and of the Ship Repairers’ Association, 
held last week, the men repudiated the action of their 
executive, and stood out for the eight hours. The 
meeting ended by the decision that no further discus- 
sion could take place until the men returned to work 
on the terms agreed upon by the two executives. In 
entering, therefore, upon the Conference as arranged 
by the Board of Trade, there were complications, and 
it can only be by mutual reticence and good feeling 
that any good can result therefrom. 








The distribution of strike pay for the nineteenth 
week, which took place on Saturday last, affected 
about 85,000 men, the sum distributed being about 
41,0007. Of that number 32,000 were engineers, allied 
workers 18,000, labourers 29,000, and non-unionists 
6000. But these numbers do not include those who 
are indirectly affected in various other trades. The 
strike pay was not reduced ; 15s. each was given to 
the engineers, with 6d. per child; the allied workers 
had from 12s, to 15s. per man ; the non-union men 8s. ; 
and the labourers 5s. per man. The distress amongst 
the workers of various sections has become so acute 
that appeals are being made for help; the response, 
however, has not been very great. As regards the 
men actually involved, the response is increasing, for 
a number of unions have levied themselves on their 
behalf. The men are seldom backward in this respect. 
Whatever the chances of the struggle, they are not 
sparing as regards assistance, according to their 
means. Nevertheless, their enthusiasm may be mea- 
sured by the fact that if the whole of the unionists 
only contributed ld. per week each, the result would 
be a much larger sum than is now obtained, for there 
are at least two millions of persons in the unions of the 
United Kingdom. 

The November report of the lronfounders’ Society 
[states that the cash balance has decreased by 








3602/. 15s. 6d. in the course of the month; though 
as a society, it has only 21 members on dispute pay, 
Of course, the decline was due to the large demands 
in connection with the engineers’ dispute. The 
Society has contributed 750/. for the past five weeks 
and 295 more members were on donation benefit. ad 
addition 1461 had been receiving the extra allowance 
of 6s. per week. The effect of the dispute in the engi- 
neering trades is shown by a Table giving the number 
of men on donation during the last four months, the 
result being as follows : 


Month. Total. Per Cent, 
July 1020 6.1 
August .. 1787 10.7 
September 2133 12.6 
October 2357 13.9 


These figures show how the allied trades are affected, 
and the report adds that if the dispute is prolonged 
there will be a further increase of unemployed as 
indicated above. Four firms which had given the 
eight hours having reverted to the nine hours, the 
members withdrew, but most of them found work 
elsewhere. The total number on the funds at the 
close of the month was 3517; last month, 3307; in- 
crease, 210. Of that total, 2143 were on donation, in- 
crease 295; on sick benefit 367, decrease 17 ; on super- 
annuation, 793; on the trade funds otherwise, 193; 
and in dispute, 21 ; decrease, 22, The weekly cost of 
donation benefit was 1308/. 16s. 4d.; of sick benefit, 
124/. 9s.; of superannuation, 240/. ls. 6d.; total, 
1673/. 9s. 10d. The total cash in hand was 
52,046/. 14s. The state of trade returns is very 
encouraging, apart from the dispute. In 98 returns 
trade was reported to be from ‘‘ very good ” to “ dis- 
charging” (only one) in 98 places, employing 11,506 
members ; last month it was similar in 107 places, em- 
ploying 12,902 members. In 27 places, employing 5373 
members, trade was from ‘‘ short time ” to ‘‘very bad ;” 
last month it was similar in 18 places, employing 3997 
members. But the disastrous effects of the engineer- 
ing dispute was sure to be felt more and more as time 
went on. It may be safely said that if the dispute 
was at an end there would be ample work for all the 
men. Some of the members are madly advocating a 
federation of the whole trades of the country, which 
they say would be invincible. They think that a great 
Labour war would settle the matter for all time. The 
struggle of the engineers ought to teach more prudence. 





It is announced that the Amalgamated Engineers have 
determined to join the Federation of the Engineering 
and Shipbuilding Trades. When they determined to 
withdraw from that Federation, after being parties to 
calling it into existence, they did so on the ground that 
the rules did not provide for such a scheme of federa- 
tion. Do they now provide for it? It is doubtful. Ifso, 
when were the rules so altered? It is very important 
that the unions should be more careful than ever as 
to their rules. The fact that in Scotland there was a 
prohibition of payment to the engineers, as not being 
provided for in the rules, ought to make the members 
cautious, for the same action might be taken in Eng- 
land. As many of these unions have great provi- 
dent benefits, it will be wise to provide that the 
sick, the aged, and the infirm shall not suffer. 
But the Federation of the Engineering, Shipbuild- 
ing, and Allied Trades is a very ditferent — 
from the Federation projected by the Socialists an 
the Independent Labour Party. The latter want to 
pool all the funds for fighting purposes. The former 
would only act together in case of need, each union 
having full control over all the finances of the Society. 
No great danger need be apprehended from it. In- 
deed, had the engineers been in federation, it is more 
than probable that the London strike would not have 
taken place, for all the other trades were averse to it. 
The men in the provinces would have had a voice before 
the London men could plunge the whole country into a 
state of confusion, in which the unions of the kingdom 
have had to pay a large part of the expenses. The mere 
fact that the engineers have now consented to join the 
Federation is proof positive of weakness and of defeat. 
The fact is patent, and there is no use peyote? to 
ignore it. The injury is done, but it is not irrepara le. 
A more prudent policy will soon restore the finances 
should trade be prosperous ; but if trade should turn 
to the bad there will be a further extension of sufler- 
ing, for the resources of the unions will be tried. | If, 
however, a fighting federation should be determined 
upon, and the temper of the men seems to be in that 
direction, then there will be a bad time for the best 
organised unions, while the weaker ones will go to 
the wall. Only a policy of prudence, of conciliation, 
and good temper can enable the unions to maintain 
their existence. 





The condition of affairs in the cotton industry 18 4p- 
proaching a crisis. The representatives of the — 
ployers recommended arbitration, and to this app 
rently the representatives of the operatives agree, 
subject to the approval of the workers, and to some 
limitation of terms. The matter was, therefore, rele 
gated to the lodges, and it appears that there 18 4 
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great diversity of opinion, but those in many of the 
chief centres have voted against arbitration by a large 
majority ; in others the members were pretty evenly 
divided, while in others again the voting was in 
favour of arbitration. These divergencies of view 
arise probably from the differences in the conditions 
in the several districts, no two hardly being alike in 
all respects. The results of the voting seem to have 
occasioned some surprise, but the final issue cannot 
as yet be determined. There are, however, some days 
to elapse before the notices finally expire. The men 
think that the employers will give way. But the 
public view of the situation rather is that they will 
Be firm, and that a struggle will take place if the 
operatives refuse arbitration, and do not consent to the 
reduction. It would appear that the operatives are 
rather in antagonism with their leaders on the ques- 
tions at issue. But the tug of war has not yet come, 
and it is, therefore, possible that wiser counsels will 
prevail before the close of the present month. If not, 
there may be a severe labour contest. 

A rather singular strike is reported at Darwen, Lan- 
cashire, in connection with the cotton trade. It is 
the custom for the operative cotton spinners to pay 
the piecers working under them, and on the change of 
proprietorship of the Atlas Mills the new proprietor 
found that the piecers had been underpaid. He, 
therefore, determined to apportion the wages, where- 
upon the spinners left work. The strange thing is 
that the piecers took sides with their sweaters. But 
the employer is engaging workers from other centres, 
being resolved, as he says, to fight the matter out. 
What says the Union to this ? 





The voting with respect to the employment of 
children under 15 years of age is tolerably unanimous 
against the abolition of child labour under that age ; 
very few, in fact, voting for abolition. It was a foolish 
issue to try, but the officers were goaded into it by the 
taunts of the labour leaders in other trades. It was a 
long time before the age of 13 could be reached, but 
from 13 to 15 isa big jump. There is no sense in such 
absurd tactics; they only end in making enemies, and 
in postponing useful and quiet reforms. 





The replies of the several railway companies to the 
new programme of the Amalgamated Society of Rail- 
way Servants come in slowly, but about 20 have re- 
plied. There is very little in the replies, except that 
the matters shall be inquired into. The answer of the 
London and North-Western Railway Company is 
fuller than most of the others, but it gives no en- 
couragement to the demands set forth in the pro- 
gramme. The directors state that they are giving 
the fullest consideration to all claims, but that they 
see no reason to depart from the usual practice of 
dealing directly with their own servants. As 
the time approaches for the Conference the men are 
anxious for some definite answers, but they have 
none. The officials of the Union say that they are 
irritated at the delay, and that they intend adhering to 
the national programme, and to press it forward until 
it is acceded to. In the meantime, the London and 
North-Western Railway Company have advanced the 
rates of a number of signalmen voluntarily to the ex- 
tent of 2s. per week. It is stated that this action has 
nothing to do with the programme, and that the men 
have not even deomapiel aa advance. But the officials 
of the men regard it as an attempt to disarm the Union 
demands. The station inspectors have been laying 
their grievances before the directors of the Great 
Western Railway Company, in support of a memorial 
from about 400 men of that class, and the chairman 
seems to have given the deputation some hopes of a 
redress of grievances, as he will bring the matter before 
the Board. The outlook, however, is not at all 
favourable to the national programme at present. 





There appears to be another step by the men of the 
forward movement against the old leaders, this time 
by some of the members of the Northumberland 
Miners’ Association for the discontinuance of the 
salary accorded to Mr. Thomas Burt and Mr. Charles 
Fenwick as members of Parliament. It is not the 
first time that they have been threatened. Mr. Burt 
and Mr. Fenwick are notable as members of the House 
of Commons, Mr. Burt being first elected in 1874, and 
ever since he has represented Morpeth in the House 
of Commons, The movement to withdraw their 
salaries is undignified, and worse. They have done 
good service to the cause of Labour; they are respected 
by the coalowners, for they are reasonable and mode- 
rate men. To be respected by an employer seems to 
be next door to a crime in the eyes of some. Buta 
Nemesis will arise one of these days to punish such 
attempts to decry honest men. 





There is very little change in the condition of the 
engineering trades throughout Lancashire. The ap- 
proaching Conference at the end of last week did 
not seem to engage very much attention. As re- 
gards some of the employers, this doubtless arose 
from the fact that men are being gradually obtained 


by some of the firms, and as regards the men, the un- 
concern arose because they go back on the old terms ; 
but, perhaps, with slight chance in some cases of re- 
employment at an early date. Still, there is a large 
weight of work in abeyance, awaiting the resumption 
of business. It is thought by many that a double shift 
will be resorted to pull up arrears, so that some of the 
losses will be recouped by double time. The firms not 
involved continue to be busy, and some others have 
secured many non-union men ; but the establishments 
are sadly behind the full complement in most cases. 
It is curious to observe how little the effect is upon 
the iron market. There is no great weight of work 
coming forward, but quotations are slightly hardening 
in some cases. In the finished iron branches there 
has been more inquiry, and prices are not cut quite so 
low. The steel trade is steadily improving, both in 
the raw and manufactured material. The outlook, 
therefore, appears to be good, if only the engineering 
dispute can be effectually settled. 





Trade in the Wolverhampton district has at last begun 
to feel the effects of the engineering dispute. The higher 
qualities of finished iron, best bars, and plates have been 
only in limited demand, makers being chiefly occupied 
in working off orders secured some time ago. A fair 
amount of business has been doing, however, in com- 
mon marked bars, and common unmarked qualities, 
and some heavy lots of merchant iron have changed 
hands. More business has also been doing in thin 
strip, galvanised sheets, hoops, best rods, and angle 
iron, both on home account and for export. Best thin 
sheets command the full price, but common sheets are 
in languid request and prices are low. Tank plates 
also are only in moderate demand. Steelmakers are 
busy, being well booked forward, and urgent orders are 
only accepted for early delivery at advanced rates. 
Pig iron is in demand, the production not being equal 
to requirements, with the result that foundry qualities 
have gone up in price. 





In the Birmingham district there is a steady volume 
of production, and the orders in hand represent a 
large aggregate, covering requirements in many cases 
until the spring of next year. The prices of finished 
iron are represented as weak, but the mininum rates of 
unmarked bars have advanced. Marked bars are 
firm in price, and there is a gradual recovery in the 
sheet trade. The pig-iron trade is brisk, for the supply 
is limited, and there are no stocks. The engineering 
and cognate branches are fairly busy, and so are most 
of the more or less local and special industries. The 
city and district are not involved in the engineering 
dispute, and there is an absence of Labour disputes 
generally throughout the district. The lighter trades 
are busy on seasonal work, generally speaking, but 
not quite so active as they were at this time last year. 
Still, there is little to complain of in the iron, steel, 
and metal trades at the present time. 





The Board of Trade has taken the initiative by in- 
tervening in the dispute at the New Milns Lace Mills, 
which has lasted over two months. Intimation was 
received on Friday last that an official from the Labour 
Department will visit the mills, with the view of 
taking such steps as may be found desirable under the 
Conciliation Act. 





The Glasgow joiners have posted notices in all shops 
intimating that no man is henceforth to hang doors or 
fix manufactured joinery imported from the United 
States. It appears that the Glasgow builders have 
been largely importing all classes of joinery from 
America, and the men have now declared against 
fixing it. The wisdom of such a step is more than 
questionable. ‘The policy is quite opposed to the 
solidarity of labour, which the Socialistic workmen 
preach. It is a narrow policy, which some day may be 
turned against British workmen all the world over. 





The Parliamentary Committee of the Trades Union 
Congress have been arranging for deputations to 
wait upon Ministers with respect to the resolu- 
tions passed at the Birmingham Congress in Sep- 
tember last. It appears that the Home Secretary 
and the President of the Board of Trade will receive 
the deputation on the same day, at the Board of Trade 
at 1 o’clock, and at the Foreign Office at 3.30. A pre- 
liminary Conference will take place in the morning at 
the Westminster Palace Hotel to arrange the pro- 
gramme, select the speakers, and other business. 





The London Trades Council have passed a resolution 
urging the Parliamentary Committee to call a national 
Conference of all labour organisations in view of the 
organised effort of Capital against trade unions. But is 
this so? Would not such a Conference try to capture 
the Parliamentary Committee, and bring about still 
more confusion? The attacks upon trade unionism have 
been mainly the result of imprudent action caused by 





the attempt to go too far and too fast. There is no 
danger to trade unions as such, but there is a possi- 
i bility of danger if the leaders provoke labour struggles 





unnecessarily, This is the real danger, and the Lon- 
don Trades Council ought to recognise it. If they do 
not the fault will lie at their door, and they will have 
to bear the blame of it if injury arise. 





A case arising out of the long cab dispute came 
before the Court of Queen’s Bench last week, when 
one of the defendants was found guilty of conspiring 
to induce a cab proprietor not to engage the plaintiff. 
The Judge thought that the case was on the lines of 
the case now before the House of Lords, and therefore 
he postponed judgment until after the case of Allen z. 
Flood has been disposed of by that court of appeal. 


Matters are still very undetermined as regards the 
operation of the sliding scale in South Wales. Whether 
the men will absolutely throw over the scale, or be 
content with the protest made, remains to be seen. 
In the Federation districts things are fairly quiet, 
except where small local disputes arise, mostly as 
regards methods of working, mainly technical in 
character. In the Scottish districts also things are 
quiet, but organisation is said to be going on, with a 
view to action eventually. 





Some re-arrangements have been, or are being, 
made in connection with the Labour Department of 
the Board of Trade, in consequence of Sir Robert 
Giffin’s retirement from office, and the new appoint- 
ments in connection therewith. Mr. John Burnett 
has not been promoted, but quite a new man has been 
appointed over his head. It is thought by some that 
the chances of further recruits from the ranks of 
labour are very remote, and that the Department will 
mostly fall into line with other Departments and 
select men quite outside the ranks of labour. This is 
another result of that capturing policy of the last 
few years. There is a reaction adverse to labour. 
It is seen and felt all along the line. The captured 
posts will presently be empty, and the gain absolutely 
nil. After a while reflection will come, and then 
there will be a reversal of policy. 








THE JOHN COCKERILL COMPANY. 

THIS — company has once more reported 
progress. The past financial year was a prosperous 
period in the history of the undertaking, although the 
council of administration wrote off 80,000/. for depre- 
ciation, viz., 7 per cent. on premises, and 14 per cent. 
upon tools. The balance at the credit of profit and 
loss for the year ending June 30, 1897, was 191,1487/. ; 
but from this sum was deducted 80,000/. for deprecia- 
tion, as already indicated, and 47,547/. for interest and 
commission, general expenses, exploratory operations, 
bad and doubtful debts, &c., leaving a final balance of 
63,600/., admitting of a dividend of 4/. per share, or 
at the rate of 20 per cent. per annum. ‘This dividend 
absorbed 60,000/., leaving a réliquat of 3600/1. to be 
carried to the credit of 1897-8. The progress made in 
connection with the company’s collitaten last year 
was tolerably satisfactory. The council of adminis- 
tration had not to deal with any strikes; but, on 
the other hand, Monday idleness has become more 
decided, Belgian law imposing only insignificant 
penalties upon workpeople absent from their employ- 
ment without leave. In the west of the company’s 
Marie colliery two beds of coal have been struck, 
which promise good results. The Grand Joly Chéne 
bed has also been struck at the company’s Colard 
working. The coal was met with at a depth of 
1528 ft., and it is expected to be used with advantage 
in the company’s coke furnaces. The company’s 
mineral bearings in the Luxembourg were worked 
profitably in 1896-7. The company has acquired some 
new concessions, extending over 208 acres, in the 
Grand Duchy of Luxembourg, and Alsace and Lorraine. 
One of these concessions has been brought into work- 
ing, and is turning out 200 tons of minerals per day ; 
it is hoped that the output will be carried to 600 tons 
or 700 tons per day; the minerals raised are of good 
quality. The company owns six blast-furnaces, and 
five of these were in regular working all through 
1896-7 ; the sixth furnace was blown out for repairs in 
December. The company’s blast-furnaces last year pro- 
duced 215,000 tons, or 45,000 tons more than in 1895-6; 
the profit realised increased in a still greater ratio. 
The production of iron effected by the company last 
year was nearly 8000 tons in excess of that of 1895-6, 
and the profit was also sensibly superior. The out- 
look in this department is, however, less satisfactory, 
as not only have the prices of manufactured iron 
declined during the last few months, but orders have 
also become scarcer, especially for plates. The com- 
pany’s steel works had a good time during 1896-7, and 
the profit realised was important. The production of 
‘aie ingots increased in 1896-7 to 133,600 tons, as 
compared with 124,600 tons in 1895-6; the quantity 
of pig used to effect last year’s production was 
136,000 tons, of which 126,000 tons were furnished 
by the company’s own blast-furnaces. The prices 
obtained for the rails made for exportation (58,000 tons 
in 1896-7 out of a total production of 76,000 tons) being 
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unsatisfactory, without any prospect of immediate im- 
provement, the council of administration deemed it 
advisable to secure a better utilisation of the resources 
of the steel works. With this object the administration 
decided upon the installation of a foundry for Thomas 
steel, and the works of the new establishment are in 
course of development. The concessions which have 
been recently acquired in the Luxembourg, and Alsace 
and Lorraine assure supplies of the necessary minerals 
for a long time to come. The company’s foundries 
were active last year, and turned out 9083 tons of 
castings, or about 30 per cent. in excess of the average 
of previous years. The profit realised experienced a 
corresponding increase, and the orders now in hand 
insure a well-sustained activity for the next six 
months, The company’s wheel works were in regular 
operation all through 1896-7, and the profit obtained 
was rather better than that acquired in 1895-6 ; some 
satisfactory orders are also in course of execution. In 
securing orders for the company’s mechanical con- 
struction establishments, the council of administra- 
tion had to contend against considerable compe- 
tition ; the activity reported in this department 
was, nevertheless, maintained, and there are also 
plenty of orders in hand. The profit realised ex- 
ceeded by nearly 50 per cent. that obtained in 
1895-6. The company is reaping the fruit of im- 
provements introduced in the tools used in this de- 
partment. The company’s boiler works realised an 
appreciably larger profit in 1896-7 than in 1895-6; this 
was partly due to economies realised in the pr 
expenses. Work is assured in this department unti 
the spring. The company’s bridge works have been 
less well off for orders, but fresh business is anticipated 
as the result of negotiations now in progress. In the 
course of last year the company completed in its ship- 
building yard a mail steamer for the Belgian Govern- 
ment, as well as eight other boats of various kinds ; 22 
vessels, of an aggregate burden of 30,200 tons, were 
also repaired in the company’s dry dock. These opera- 
tions were attended with a good profit, which was in- 
creased by the payment of part of the speed pre- 
mium, nearly 4000/., secured in connection with 
the building of the mail steamer Princess Clemen- 
tine ; the remainder of this speed premium was 
secured by the company’s mechanical construction 
establishments. The company’s steamers used for the 
conveyance of minerals, &c., were worked with good 
results in 1896-7. One of these steamers, the Concha, 
was, however, sunk during a thick fog off the Isle of 
Wight in July, 1896, having been run into by an 
English steamer; legal proceedings have been com- 
menced against the owners of the English vessel. The 
value of the orders in hand in all departments in 
October this year was 464,000/., as compared with 
528,000/. in October, 1896. The number of work- 
people employed by the company at the close of June, 
1897, was 9467, as compared with 9092 at the close of 
June, 1896. The wages paid in 1896-7 amounted to 
435,036/., as compared with 380,232/. in 1895-6. The 
company expended 7218/. in 1896-7 in assisting sick, 
injured, and necessitous workmen ; the correspond- 
ing outlay in 1895-6 was 5867/. The company further 
expended 5096/. in other charitable and educational 
works last year. A savings bank has been formed for 
the benefit of the company’s employés and work- 
people. 
THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on the 
12th inst., Mr. G. Johnstone Stoney, Vice-President, in 
the chair, Mr. J. Rose-Innes read a paper on “‘ The Iso- 
thermals of Ether.” The well-known generalisations of 
Boyle and Gay-Lussac with regard to the pressure, 
volume, and temperature relations of gases, were examined 
by Ramsay and  preeny who deduced the law p = bt —a, 
t.¢., that pressure is a linear function of temperature at 
constant volume, where | and a are functions of volume 
only. It yet remains to Giscover the form of these two 
functions 4 and a. The author finds } and a fora large 
number of volumes, and from them devises an empirical 
formula, As a preliminary step he examines whether 
any single algebraical expression can represent the case, 
so as to determine the probability of discontinuity. For 
this purpose a graphic method is applied. By plotting 
(a v%)~", against » 4, a curve is obtained of “cusp” 
shape. The point of the cusp occurs very near critical 


volume ; it suggests discontinuity in the slope of (a v*) 
The author concludes that tuere is extremely rapid 
change of behaviour of the gas at this point. Again, it is 
known that the temperature at which pressure is accu- 
rately given by the laws of a perfect gas at a particular 
volume, is constant for large volumes until critical volume 
is approached. The author observes that at the critical 
volume this temperature diminishes somewhat from its 
value for large volumes. These conclusions were em- 
bodied in a previous paper, and an algebraical expression 
for pressure in terms of temperature and volume were 
then given for Isopentane. In the present paper the 
author investigates a similar formula for ether. 

Professor Ramsay said that experimental errors might 
account for some of the lack of agreement between pro- 
posed formule and direct observation of the behaviour of 
yases. Isopentane was probably a better-investigated 
Ether tended to 


ody than ether, for it was simpler. 





form complex molecular groupings, but Isopentane was 
probably a mono-molecular liquid. 

Professor Perry did not quite agree with the author’s 
conclusions. It was necessary to distinguish between a 
formula founded on a physical _— and a mere 
empirical formula. The author had assumed that the 
Ramsay and Young formula was very exact ; its originators 
did not put it forward as being infinitely exact. Probably 
the best test for such a formula as that under discussion 
would be derived from some thermo-dynamical conclusion 
deduced from it. The Rose-Innes formula, with five con- 
stants and implying discontinuity, was to be distrusted, for 
there was no such thing as discontinuity in the problem. 
In any case, an empirical formula should have a very 
simple form. 

r. Rose-Innes admitted that a formula founded on 
sound hypothesis was to be preferred to empirical expres- 
sions. But mathematicians had not yet provided a hypo- 
thesis applicable to a substance whose molecular arrange- 
ment was so complicated as that of ether. Mathematicians 
must, therefore, improve their methods before working 
formule could be deduced from their hypotheses. Te 
use of an empirical formula with five constants was justi- 
fied by Kepler for the planetary orbits. Kepler used that 
formula with no other justification than his experience 
that an ellipse fitted his observations better than a circle. 
Similar instances might be cited from recent work on the 
theory of solution, and osmotics. 

Mr. Johnstone Stoney was disposed to look for a mathe- 
matical cause for the cusp; it was improbable that the 
physical change was so abrupt as that represented graphic- 
ally by the author. The question might be tested by 


plotting the two curves y = v and y = av, and by 
observing whether these also suggested discontinuity. 

Mr. W. L. Waters then read a paper on the ‘ Varia- 
tions in the Electromotive Force of the H-Form of Clark 
Cells with Temperature.” The authors, Messrs. F. 8. 
Spiers, F. Twyman,‘and W. L. Waters, have investigated 
how nearly the true electromotive force of Clark cells can 
be computed at different temperatures by applying the 
ordinary temperature correction. As a standard, two 
cells of the Muirhead type are employed. The four cells 
under test could be put through cycles of temperature in 
a special heating bath, containing oil circulated by a 
centrifugal pumping vane. LElectromotive forces were 
determined by a potentiometer method, and a careful 
study was made of the “lag” of electromotive force 
behind temperature. The results are given in the form 
of curves. It is shown that “lag,” in the H-form of cell, 
is less than in the ‘‘ Board of Trade” form. Under ordi- 
nary conditions, when the rate of variation of tempera- 
ture is less than 2 deg. Cent. per hour, by applying tem- 
xerature-connections, the true electromotive force of the 

-form can be found to within 10,000th of a volt. In this 
respect there is little to choose between the H-form aiid the 
‘*Muirhead ” cell. 

Mr. W. R. Cooper thought the authors did not express 
the case clearly. The electromotive force of the ‘‘ Board 
of Trade” cell could not, with reason, be itself stated 
within 1 per cent. But in some cases, when, for instance, 
cells were used differentially, greater accuracy might be 
required ; as, for instance, when a constant source of 
electromotive force was being compared with the varia- 
tions of another source. Here it might be necessary to 
know the ‘‘lag.” He would like to know with what 
degree of accuracy the electromotive force of the standard 
cell was determined by the authors. The lag that occurred 
in the ‘‘ Board of Trade” cell was probably due to dif- 
fusion, crystallisation, and solution. 

Mr. Waters said the electromotive force of the standard 
was measured by a Kelvin balance to 1 in 10,000. 

The Vice-President proposed votes of thanks to the 
authors, and the meeting adjourned until November 26. 





LrEeps CorPoration WATER Wokks.—It was announced 
at a meeting of the water works committee of the Leeds 
City Counil on Friday that the Eccup reservoir is rapidly 
approaching completion. Practically all that is now 
needed is the execution of the principal surface works 
and general reparations. It is expected that in about a 
month everything will be ready for closing the valves and 
re-filling the reservoir, after it has been empty for many 
years. Work in connection with the Harehills reservoir 
Is proceeding satisfactorily ; a 32-in. main from Mean- 
wood-road to the new reservoir will probably be completed 
within the next few weeks. The residents in the neigh- 
bourhood of Roundhay-road, Beckett-street, and York- 
road will then be in possession of an improved water 
supply, although it will be about 18 months before the 
reservoir is completed. 





HULL AND THE Nortu-Eastern Raitway.—Mr. Gibb, 
oe manager of the North-Kastern Railway, and Sir 
J. Wolfe Barry, C.E., visited Hull on Saturday for the 
purpose of ascertaining from representative traders and 
others the local feeling with respect to the company’s 
proposals for dock extension. The Hull Trinity locos 
adopted on Saturday the following resolution: ‘* That 
the members of the Trinity House wish to express their 
strong opinion that further dock accommodation is a 
necessity for the future prosperity of the city of Hull, and 
they urge the directors of the North-Eastern Railway 
Company to bring forward proposals in Parliament for 
increasing and improving the dock accommodation in the 
city of Hull; and that the members of this Board being 
nautical men, with a perfect knowledge of the Humber, 
are quite confident that a scheme similar to that of last 
session, which embraces the improvement of the channel | 
of the Humber with deep-water docks and an additional 
10-acre dock, would be of the — sible benefit to 

1 





CURRENT PRACTICE IN ENGINE 


PROPORTIONS*. 
By Joun H. Barr, Ithaca, N.Y. 


In conjunction with Messrs. F. F. Gaines and H. F, 
Williams, the writer presented a paper at a former 
meeting of the Society (December, 1895), entitled ‘‘ The 
Proportions of High-S Enginest.” The earlier 
paper explained our method of comparing practice and 
deriving general coefficients for use in formulas, but it 
gave only a few of these constants by way of illustra- 
tion. 

Since the presentation of the former paper, a similar 
investigation has been made upon ‘‘low-speed” engine 
proportions, mainly of the Corliss type; and the 
original data, with some additions, have recently been 
revised. 

The principal results are now presented, with several 
of the diagrams which it was thought might be of the 
most interest. 

No elaborate argument in justification of the use of 
formulas for the purpose of designing will be offered in 
connection with this paper. The writer is well aware of 
the prejudice against such instruments in certain quarters, 
and he has himself the most profound respect for that 
sound engineering oo which often properly out- 
weighs computations. In explanation of the predominat- 
ing idea cm a this work, a quotation is made from the 
introduction of the paper referred to above : 

“* Tt occur to the writer, some two or three years 
ago, that it might be possible to derive formulas which 
would express, more or less closely, the general conclu- 
sions arrived at as the result of experience in engine con- 
struction. These formulas are necessarily empirical in 
the sense that they are adjusted to agree with observa- 
tions; but they should be, whenever possible, rational in 
form. That is, the variables should enter the formulas 
as they would enter purely analytical formulas; while 
the constants would be derived from practice, and not 
from assumed working strength, bearing pressures, &c. 
In other words, the engine in actual operation takes the 
egy of the laboratory testing machine in supplying data 
or design. 

“The advantages of using expressions of the rational 
form, rather than purely empirical formulas, are : first, 
that working stresses, factors of safety, &c., can be 
deduced from their constants, and that these constants 
can be intelligently modified to meet new conditions; 
second, that they can be applied with greater safety 
somewhat beyond the range of data from which they are 
obtained.” 

The original computations on high-speed engines were 
made by Messrs. Gaines and Williams in the preparation 
of their graduating thesis in 1895. The work on low- 
speed engines was done by Messrs. L. J. Gray and W. 5. 
Goll, and was presented by them as a thesis upon gradua- 
tion from Sibley College, Cornell University, in 1896. 
Mr. T. A. Bennett, of the present senior class, in the 
same institution, has assisted in putting the data into the 
shape which they now assume. The writer desires to 
acknowledge his obligations to these gentlemen for their 
painstaking efforts, and to especially express his great 
appreciation of the liberality with which many prominent 
engine-builders responded to the request for data. 

Method of Procedwre.—A printed form with spaces for 
insertion of over fifty items relating to the proportions of 
yarts of engines was prepared and sent.to various engine- 

uilders, many of whom filled in the required data relat- 
ing from three to sixteen different sizes of engines. The 
entire collection of material covers, more or less com- 
pletely, nearly 200 engines, ranging from 20 to 725 horse- 
power. The information thus obtained was classified for 
comparison. Thus, for example, in dealing with crank- 
pin and main journal dimensions, the centre-crank engines 
cannot be properly compared with the side-crank engines, 
while the piston-rods of such engines may be classed 
together, at least if the rotative speeds are not too widely 
divergent. 

The following notation is used throughout the paper : 

D = diameter of piston; A = area of piston; L = 
length of stroke; S = steam pressure, taken at 100 lb. 

sr square inch above exhaust, as a standard pressure ; 
{.-P. = rated horse-power ; N = revolutions per minute; 
C =aconstant. All dimensions in inches unless stated 
to the contrary. Other notation is explained as used. 

The general method employed in deriving the various 
expressions may be illustrated by reference to that used 
for the diameter of the crankshaft at the main bearings. 
(See Fig. 1.) 

Crankshaft.—d = diameter of shaft. The formula for 
the diameter of a shaft which is subjected to torsion 1s 


d= C WH.-P. +N, if the moment of torsion is constant. 

Crankshafts are subject to variable combined bending 
and twisting moments; but these moments, when their 
magnitude and variation are known, can be reduced to an 
equivalent twisting moment ; hence an expression of the 
above form applies to the case in hand, if the ratios be- 
tween bending to twisting moments and between max!- 
mum and mean moments are constant. These ratios 
should not affect the form of the above expression, but 
only the value of the numerical coefficient. In the en- 
gines examined there is a general agreement as to the 
above ratio of moments among the engines of the same 
class. Of course, this agreement is by no means mathe- 
matically exact; but the constants given in this paper 
are only intended to show the general trend of prac- 
tice, and the diagrams exhibit the uniformity, or lack 
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of uniformity, among the various builders as to certain 
proportions. ’ 

From the data at hand, points were plotted on cross- 
section paper with given values of d as ordinates, and the 
. . a oe = wt . 
corresponding values of V H.-P. + N as abscissas. 
Points located in this way are indicated by small circlet 
in Fig. 1, and if two points, derived from different 


engines, coincide, a double circle is used. All points} All of the engines from which these coefficients are | the work here described, it has seemed well to adopt such 
obtained from the engines of one maker are connected by | derived are commercial forms whic 
i The broken appearance of some of | to years of service: therefore it is probable that dimen- 
he lines representing the dimensions of a single builder | sions somewhat smaller than those corresponding to the! employed : 


a conventional line. 
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class range from 45 to 740 horse-power, and they repre-| even after the cylinder has been re-bored one or more 
;sent 12 different builders. Some of the data received | times; and in small cylinders, for moderate pressures, 
‘could not, for various reasons, be used to advantage in| the thickness necessary to insure good castings may be 
'our work. In some instances the number of engines con- | the prime requirement. Such considerations have led to 
| sidered was necessarily less than the above, but very few | the proposal of empirical formulas in which the steam 
| of the following coefficients are derived from less than 50! pressure does not appear. While the use of this class 
separate engines. | of formulas is not in strict accord with a leading idea of 


' an expression in this instance. 


ave been subjected : 
The general form of the expression that is very often 
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may be accounted for in part by the use of common frac- | 
Hons of an inch, and by the frequent practice of using 
t . same frame, crankshaft, &c., with different cylinders. 
' he heavy full line is drawn to represent the average 
: the observations, and lines are also drawn to embrace 
ee oints. From the equations of these lines 
was are derived which represent the average and ex- 
_—. practice, as shown by the engines examined. 
ie three formulas thus obtained differ only in the values 
of the constants, 
e... fe Whey results are derived from about 80 separate 
ai ose eee yo as high-speed engines, and about 85 en- | 
pe rama as low-s engines. Those in the former | 
. ‘ge trom 20 to 240 horse-power, and they represent 
Practice of 13 different builders, Those in the second- 


mean values of the various constants would secure reason- t=CD+B, 

able safety under ordinary conditions. Commercial or | in which ¢ = the thickness of the shell in inches, D = the 

engineering advantages may warrant the use of larger’ qiameter of the piston in inches, and C and _B are the 

members in pone 4 CABS. ; ‘ ., .. constants. From the engines specified above (See Fig. 2) 
The data used are all from simple engines, but it is  j¢ js found that C varies from .04 to .06, and that B = .3 in. 

believed that many of the results may be applied tocom-| The general practice is expressed approximately by 
und engines by modifying them to comply with well- ‘i ee + Se 


JceseEINES THE CYLINDER. | It seems not unreasonable to look upon the added con- 
Data on thickness of cylinder walls (shell), flanges, | stant of 0.3 in., found above, as an allowance for re-boring, 
cylinder heads, and cylinder head bolts were obtained | &c., and the coefficient C as one which should vary wit 
only for the engines classed as low-speed. | the steam pressure. The engines considered in deriving 
Thickness of Walls (Fig. 2).—The shell of the cylinder | the values given are all rated on from 80 Ib. to 100 lb. 
must have sufficient thickness to resist the maximum | pressure ; hence, in using this formula for higher pres- 


bursting action and to avoid objectionable deformation, | sures it would seem advisable to increase the value of C 
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proportionally. Looked at from this standpoint, the 
above formula becomes a rational one. 

Flanyes and Cylinder Heads.—The flanges and the 
cylinder heads usually have the same general thickness. 
This is found to vary from 1.0 to 1.5 times the thickness 
of the shell, the mean value being about 1.2 times the 
thickness of the cylinder wall. 

Cylinder Head Stwds.—There is no general agreement 
as to the number of studs nor their diameters. In the 
above-specified — engines none have studs less 
than # in. or more than 13 in. in diameter. The least 
number of bolts is eight for a cylinder 10 in. in diameter, 
and the greatest number is 32 for a cylinder 32 in. in 
diameter. 

A large number of small bolts, as against a small 





number of large bolts, tends to secure tightness of the 
joint; but the smaller bolts are subjected to greater stress 
in screwing up. It may be mentioned in this connection 
that experiments, made under the direction of the writer, | 
show that the stress at the bottom of the thread, due to | 
30,000 

Ib. 

L 


screwing up a bolt, may equal or exceed per | 
F 

square inch, in which d = the nominal diameter of the 
bolt. 

The average number of bolts used in each head of the 
above engines is given approximately by 

"n = 7D, 

in which n = number of bolts, and D diameter of 
piston in inches. Of course, the number given by this 
rule would usually be modified to secure an even number. 
The general practice as to diameter of studs is repre- 
sented nearly by 


= D + 1 in. 
40 2 


d being the nominal diameter of the studs. 
Ports AND PIPEs. 
Areas of Ports and Pipes: | 
Area of port (or pipe) = a, in square inches. 
Area of piston = ‘A, in square inches. 
Mean piston speed = V, in feet per minute. 
The relation of port area (or pipe area) to area of piston 
and mean piston velocity is expressed by 
AV 
, 
C 
in which is the mean velocity of steam through the 
port, or pipe, in feet per minute. 
Ports—High-Speed Engines.—(The same ports used for 


steam and exhaust.) 
For the general practice it is found that 


a 


on 
: © 





Mean value of C = 5500. 
Maximum value of C = 6500. 
Minimum value of C = 4500. 

As the piston speed is quite constant for a large number 
of these engines (about 600 ft. per minute), the area of 
port may be conveniently expressed by 

a= KA, 
in which K is as follows for the general practice : 
Mean value of K = .10. 
Maximum value of K = .13. 
Minimum value of K = .07. 

Area of Steam Ports—Low-Speed Engines.—(Separate 
ports for exhaust.) 

For these engines it is found that the general practice 
is represented by 

Mean value of C = 6800. 
Maximum value of C = 9000. 
Minimum value of C = 5000. 

In the relation a = K A, K varies for the general prac- 

tice with these engines as follows : 
Mean value of K = .09, 
Maximum value of K = .10. 
Minimum value of K = .08. 

Exhaust Ports — Low-Speed Engines.—With the same 
forms of expressions as above, designating area of the ex- 
haust port by a, it is found that 

Mean value of C = 5500. 

Maximum value ot C = 7000. 

Minimum value of C = 4000. 

Mean value of K =.11 = }. 

Maximum value of K = .125 = } 

Minimum value of K = .10 = ,4 
Steam Pipes—High-Speecd Engines.—In the expressions 

v 


1 
4 
a. 


a ’ 


Cc 
Mean value of C = 6590. 
Maximum value of C = 7000. 
Minimum value of C = 5800. 
As the piston speed is approximately the same in many 
of the cases, it is convenient to use the relation 
d=KD. 
It is found that 
Mean value of K = .35, 
Maximum value of K = .40. 
Minimum value of K = .30. 
Steam Pipes—Low-Speed Engines. —With these engines 
it is found that 


Mean value of C = 6000, 
Maximum value of C = 8000. 
Minimum value of C = 5000, 
Mean value of K = .32. 
Maximum value of K = .38. 
Minimum value of K = .26. 


| the guides. In this case 
e— 1 
4 , 
or 
p=** EI 
a oR, 
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Exhaust Pipes—High-Speed Engines : 


Mean value of C = 4400. 
Maximum value of C= 5500. | 
Minimum value of C = 2500. 
Mean value of K = .40. 

Maximum value of K = .50. 
Minimum value of K = .35. 


Exhaust Pipes—Low-Speed Engines : 
Mean value of C = 3800. 
Maximum value of C = 4700. 
Minimum value of C = 2800. 

Mean value of K = .4, 
Maximum value of K = .45. 
Minimum value of K = .35. 

‘ace of Pistons.—It is not to be expected that any very 
general agreement will be found in the practice of various 
builders as to the face, or width, of pistons. 

The following expression, in which F = face of piston, 
was employed to express the relation of face of piston to 
diameter of piston :* 

r=CD: 


High-Speed Engines : 
Mean value of C = .46. 
Maximum value of C = .60. 


Minimum value of C = .30. 
Low-Speed Engines : 

Mean value of C = .32. 

Maximum value of C = .45. 

Minimum value of C = .25. 


No data were obtained on the thickness of piston walls. 
Piston-Rops. 

There are several methods of treating this member 
analytically, any of which might be taken as the basis of 
a formula in deriving constants by the general method 
used in this investigation. 

It has seemed best to treat it as a long strut, to be 
designed for rigidity, inasmuch as any considerable 
buckling or flexure of the rod would induce objectionable 
friction and wear at the stuffing-box, or possibly cramping 
of the piston. The Euler formula has been followed. It 
has the form 

p=KE!I, pix tl 


2 LT, 


L*, 
in which E = the modulus of elasticity ; I = moment of 
inertia for the section ; L, = the length of the strut ; and 
P = the greatest load consistent with stability. The 
value of the constant K depends upon the end condi- 
tions; that is, upon whether the ends of the strut are 
“fixed” or pivoted, free or guided. The piston-rod is 
considered as coming under the case in which the strut is 
fixed at one end and free at the other. It may be urged 
that the guides constrain the outer end ; but many forms 
of guides are poorly adapted to exert constraint against 
lateral flexure, and it is better to provide the slight in- 
crease of diameter required to avoid such side pressure on 


J 





P=8 : D?*: i= a md+; IL, (in plotting) is taken 


equal to length of stroke L. Of course the free length of 
a piston-rod is always somewhat greater than the length 
of stroke; but their ratio is not very different in most 
engines of a similar class; hence we may use L for Ly, 
with proper modification of the constant involved in the 
formula. 

General practice will be assumed to show that the free 
length of piston-rod L, = 1.2 L for high-speed engines, or 
that L?, = 1.4 L?; and that L, = 1.1 L for low-speed 
engines, or L)? = 1.2 L?. 

Assuming S as a standard steam pressure of 100 Ib. per 
square inch, and that E = 30,000,000, the Euler expres- 
- takes the form for high-speed engines (with L,? 
1.4 L?); 


4 


109 7 D? _ #? x 30,000,000 mds 
4 4x 14L? x 64’ 
or 
qs = 64 x 100 x 14 (pez), 


therefore d = .074 VDL. é 
In a similar way for the low-speed engines : 


d=.07 / DL (taking L,? = 1.2 L?2). 
Both of these expressions are for a factor of safety 


unity. 
The general form for each of these expressions is 
= C Vv D L. 

The actual data for the two classes of engines are 
treated as follows : 

The diameter of rod for a given engine is plotted as an 
ordinate, and the value of J D L, for the same engine, 
is plotted as an abscissa ; and so on for each engine of 
which the data are available. <A curve (straight line in 
this and many other cases) is drawn to represent the mean 
of all such points; also lines to include the extreme 
points, unless a few of these are found to be much out of 
the general range. (See Fig. 2.) The equations of these 
three lines give the mean, maximum, and minimum values 
of the coefficient C for the practice represented by the 
engines examined. 


* Only horizontal engines are included in deriving the 
following coefficients. 








Piston-Rods of High-Speed Engines (Fig. 3): 
Mean value of C = .145. 
Maximum value of C = .175. 
Minimum value of C = .12. 


It will be seen that this mean value of C will give a 


| diameter of rod greater than that required with a factor of 
| safety of unity in the ratio of .145 to .074, or of 2 tol 
| (nearly). 


As the strength of the long strut varies as the 
fourth power of the diameter, the factor of safety is 


(in) = 15. 

047 

Piston-Rods of Low-Speed Engines (Fig. 4): 
Mean values of C = .11. 
Maximum value of C = .13. 
Minimum value of C = .10. 

_The diameter given by this mean value of C is to the 
diameter with factor of safety of unity as .11 to .07, or 
as 1.57 to 1. This corresponds to a factor of safety of 

.11\4 : 


07 

While the conditions under which a high-speed engine 
operates may make a higher factor of safety proper with 
this type, it may be questioned whether so great a differ- 
ence is really necessary. Two elements, not yet men- 
tioned, should be considered in this connection, however, 
The body of the rod should be not only stiff enough as a 
long strut, but the ends, where they are reduced by screw 
threads or key-ways, must have a section sufficient for the 
direct stress (tension and compression). The area of these 
reduced sections should be about the same, for engines of 
the same diameter (with similar materials and steam pres- 
sure), regardless of the length of stroke; hence the dia- 
meter of body of the rod which provides the required re- 
duced area will give a greater margin with the shorter 
strokes. Furthermore : 

Since the strength of the long strut increases as the 
fourth power of the diameter, it requires an increase of 
diameter of less than 20 per cent. to double the factor of 
safety; therefore the tendency to provide somewhat 
greater dimensions with high-speed engines than are 
common in low-speed engines of similar diameter of 
piston may easily lead to an excessive increase in the 
factor of safety in such a member as the piston-rod, 


(Zo be continued.) 








RvsstAN PeTROLEUM.—The quantity of petroleum ex- 
ported from Baku in the first four months of this year 
was 4,600,000 barrels. The corresponding exports in 
the corresponding period of 1896 were 2,900,000 barrels. 





HEADLAND’S ELEctric CARRIAGE.-—At the recent Lord 
Mayor’s show an electric motor carriage, constructed by 
Headland’s Patent Electric Storage Company, Limited, 
of 12, Pall Mall, London, took part in the procession. 
This carriage is of very simple and efficient construction. 
The armature spindle stands at right-angles to the driving 
axle, the motor being carried on a frame pivotted at one 
end to the axle, so that the motion of the springs does 
not affect the gearing. On the motor spindle is a steel 
bevel pinion, and on the axle a bronze bevel wheel, the 
ratio being one to nine. The wheel, of course, drives 
through a differential gear. The speed regulation is 
effected by grouping the 40 cells of the battery in various 
ways. To this end it is made in four sections of 10 cells 
each, and these four can be arranged in parallel, or in 
series, or in two parallel groups, each having two sections 
in series. The battery is rated at 150 ampere-hours ; 
it has not yet been determined how far it will drive the 
car at one charge, but the distance is believed to exceed 
40 miles. The battery is of the pasted type, its special 
feature being that each plate is formed of a series of 
vertical bars, the space between adjacent pairs of bars 
being filled with paste. Between each pasted pair and 
the next an aperture is left for the circulation of electro- 
lyte ; corrugated celluloid films are interposed between the 
plates. Experience shows that this cell bears vibration 
on the road very well. The design of the carriage, con- 
sidered as a vehicle, is smart and pleasing, and its mani- 
pulation leaves nothing to be desired. 





Ovur Gop Imports.—The value of the gold imported 
into the United Kingdom in October was 1,777,634/., as 
compared with 1,539, 0552. in October, 1896, and 2,248, 068/. 
in October, 1895. In these totals South Africa figured for 
1,001,318/., 661,5687., and 658,802/. respectively ; and Aus- 
tralasia for 353,633/., 292,554/., and 383,021/. respectively. 
The aggregate imports in the first 10 months of this year 
were valued at 26,072,565/., as compared with 21,486,010/. 
in the corresponding period of 1896, and 29,286,810/. in 
the corresponding period of 1895. _In these totals South 
African gold figured for 10,859,774/., 6,664,147/., and 
6,843,4387. respectively ; and Australasian gold for 
9,641,729/., 4,199,175/., and 5,650,254/. respectively. It 
will be seen that the deliveries of African and Austra- 
lasian gold have very considerably increased this year. It 
may be a matter of surprise that the imports from all 
quarters show a falling off this year as compared with 
1895. An explanation is found in the fact that we —_ 
received gold from the United States to the extent 0 
62,2302. in the first 10 months of this year, while “ 
corresponding receipts in the corresponding riod 0 
1895 were 7,780,367/. British India forward gold to 
the United Kingdom in the first 10 months of this ) “| 
to the value of 1,224,3287., as compared with 1,011.48. 
in the corresponding period of 1896, and 1,772,339/. z 
the corresponding period of 1895; Central and — 
America and the West Indies, 1,682,135/., as compare 
with 2,217,955. and 1,328,118/. respectively ; Pgypt 
250,000/:, as compared with 138,450. and 1,299,244. ‘th 
spectively ; and France, 562,006/., as compared wit 
645,440/. and 1,223,088/. respectively. 
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AGRICULTURAL APPLIANCES. 


19,339. F. Schwenke and T. Eichhorn, Meiningen, 
Germany. Mowing Machines. [10 Figs.] September 1, 
1396.—This invention relates to a mowing machine in which the 
reciprocating motion of the knife or cutter is effected by a cam 
wheel. The two running wheels @ are keyed on an axle 
which carries a toothed wheel d riding loose upon it. The 
toothed wheel d gears with the toothed wheel e, and is enabled 
by means of aclutch to take part in the revolution of the axle 
b. This motion is then transmitted to the axle f on which is 
keyed the toothed wheel e and cam wheel g. The periphery of 
the cam wheel g has out-and-in-bends. The bent periphery of the 
cam wheel is grasped between the fingers or jaws /1 and A? of the 
lever. One jaw hl is a continuation of the shank of the lever h 
while the second or movable jaw hk? is pivoted at h4. Through 
the jaws h] and /? is passed the bolt A3, This bolt passes loosely 
through orifices in the two jaws, which are kept pressed tightly 
against the cam wheel by means of a spiral spring encircling 
the upwardly-projecting end of the bolt, The pressure of the 








































spring can be regulated by a nut above it, The lever h is 
pivoted at 2 to the frame bar y of the machine. Through the 
rotation of the cam wheel a reciprocating motion of the lever is 
effected, which, by means of the connecting link ¢ articulated to 
the extremity of the lever h at z, causes a reciprocating motion 
of the cutter k to which the connecting link 7 is attached, The 
cutter kin its back and forward motion along the guiding rail m, 
to which it is secured by tappets /, is grasped within the arched 
pieces 2 in such a manner that the actual cutting operation 
occurs between the arched pieces n and the cutter, At the end 
of the rail m is the divider 0 from which an arm p extends back- 
wards ; this arm during the working of the machine trails upon 
the ground, The operation of the apparatus is as follows: When 
the machine is drawn forwards and the clutch operated by. means 
of the handle so as to cause the toothed wheel d to revolve with 
the axle b the cutting of the crop, which is mowed sideways to 
the actual direction of travel of the machine, is effected by means 
of the reciprocating motion of the cutter between the arched 
pieces n, (Accepted October 6, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15.261. F. Altmann, Berlin. Apparatus for Gene- 
rating Gaseous Mixture from Hydrocarbon Liquid 
and Water for the Production of a Blue Flame. 
[4 Five.) June 25, 1897.—In apparatus which for the purpose of 
generating a blue flame, produces a vaporous or gaseous mixture 
from hydrocarbon-containing liquids and water, the construction 
of the vaporising retorts, that is to say, those chambers in which 
the vaporisation or the gasification of the two subjects to be 
mixed takes place, is of special importance ; because, as has been 
experienced with the constructions heretofore known, for instance, 
in consequence of the use of piping or the like of a too great 
ength to convey the vaporous mixture, the vapours readily 
Pecome condensed, with the result that the flame, when produced, 
is of little or no practical use. This invention relates to improve- 
ments in the construction of the above-mentioned retorts. Refer- 
ring to the figures, a is the receptacle for the hydrocarbon-contain- 
ing liquid ; b is the receptacle for the water. The liquids pass, 
. the arrangement shown in Figs. 1 and 2, through wicks into 
h € retorts ¢ and d, which are connected to the chamber ¢. The 
—e up is effected by means of a flame froma burner f. The 

Spours thus produced are then mixed together in the mixing 


chamber e, whenc 4 
tent ehos ence they pass to the burner g. In the arrange 


oe wn in Figs. 3 and 4 the liquids pass from the vessels a and 
’ by hydrostatic pressure into the retorts ¢ and d, in which the 
mention takes 

ixing 


place, and which are also connected to a 
chamber e in which the vapours are mixed together 








before passing to the burner g. In this arrangement the retorts 
are composed of two independent receptacles; but if desired 
they may be replaced by a vessel provided with a rtition 
wall. In this arrangement, where the passage of the liquids to 
the retorts is effected by hydrostatic pressure, it is advisable 
to place intermediate vessels between the vessels a and b and 
the retorts c and d, for the purpose of preventing conduc- 
tion of heat back to the vessels a and b, and of rendering 
the inflow of the liquids more regular In the two arrange- 
ments described, and in any construction designed in accord- 





ance with the present invention, the essential feature con- 
sists in making the retorts of tubes or like vessels arranged ver- 
tically side by side, and open at the top or provided with suitable 
outlet holes, one of the retorts containing the hydrocarbon-con- 
taining liquid, the other containing water, and the liquids — 
introduced into the retorts for the purpose of becoming vaporise 

therein, and then being led into a mixing chamber, which connects 
the two retorts together, and from which the vaporous or gaseous 
mixture thus formed passes to the burner. (Accepted October 6, 


GUNS AND EXPLOSIVES. 


21,969. E.C.Abella, London. Facilitating Correct 
Firing of Small Arms. [4 Figs.j] October 3, 1896.—This in- 
vention has for its object to enable firearms to be used with 
greater certainty than is the case when they are held to the 
shoulder and supported by the hand with the arm outstretched 
in the ordinary manner. For this purpose the gun is provided 
with means whereby it is supported both at the shoulder and 
also at a point between the shoulder and the muzzle of the gun, 
these two points of support being both obtained quite indepen- 
dently of the user’s hands, both of which remain at liberty. At 
the butt end A of the gun is a curved arm B, so arranged that 
when the butt end of the gun is in proper position against the 
shoulder, the said arm can be closed over the back of the upper 
part of the arm and shoulder of the user, and so will hold the gun 
at that end. In Fig. 1 the arm B is shown so closed, and the 
user’s shouldey is supposed to be at C. To retain the butt end of 
the gun in position, and prevent it slipping off the user’s shoulder, 
it and the curved arm are caused to enter a correspondingly- 
shaped groove or channel formed in a shoulder strap worn by the 
user. The arm B when not in use can be turned on its hinge and 


pivot into and be secured in a reversed position, as is shown in 
Fig. 2. To enable the arm B to assume, as required, either the 
position represented in Fig. 1 or that represented in Fig. 2, the 
said arm is, in the example, hinged by a pin D to a bifurcated 
pivot E, which is itself able to be rotated within a socket or eye 
fastened to the butt end or stock A of the gun. At G there is a 
spring catch, of any suitable description, to hold the arm B in its 
respective positions. Between the butt end A and the muzzle 
the gun is supported upon an adjustable rest. One form of such 
a rest is shown in Fig. 3 applied to support a gun. It comprises 
a fork-like spring clip or rest H able to swivel about a vertical 
axis, and whose stem is formed with a screw H! that passes 
through a nut K supported by a telescopic stand L! in suchwise 
that by turning the nut K one way or the other, the fork-like 
rest H can be raised or lowered to suit the range. Then the 
adjustment for a given range having been effected, the gun can 
be rapidly loaded and discharged with good effect. The screw H! 
and nut K provide for a finer and more accurate adjustment than 
can be readily obtained by the telescopic stand, the sliding por- 
tion L of which can be fixed in the lower portion L! by a clamp. 
(Accepted October 6, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


26,161. A. Ransome, London. Saw Benches, 
{3 Figs.] November 19, 1896.—At the present time two sorts of 
automatic-feed saw benches are made, namely, drag-feed benches 
and roller-feed benches, the former being most suitable for large 
timber and the latter for boards. According to this invention the 
bench is provided with both feeds so that it may be employed for 
all sorts of work, and this is done in such manner that the one 
feed can be readily thrown out of gear and the other putin. ais 
the bench and a! the ordinary fence or guide for the wood. bis 
the saw, b! its shaft, b2 the belt pulley driving it, and b? pulleys 
on the shaft b! driving by means of belt pulleys ¢2 on the 
shaft of the worm ¢. d is a wormwheel gearing with the worm 
¢. The wormwheel d is prevented from moving with the shaft e 
by brackets d! fixed to the frame. The shaft e is supported in 
hollow shafts g and j, in which it is free to be moved longitudinally 
by the clutch lever f actuated by the push-and-pull-handle f! and 
engaging with a groove in the block e? fixed to the shaft. Fixed 
to the shaft ¢ are a pair of clutches e* and e+. When the shaft e is 
moved to the left the clutch e3 engages with the clutch g! at one 
end of the shaft g, at whose other end is a pin g? gearing with a 
ring of internal teeth in the drum h. hl isa rope wound on the 
drum h passing around pulleys 2, and having at its end the hook 


h3 of the drag feed. When the shaft e is moved to the right the 
clutch e4 engages with the clutch j! at the end of the shaft 7 whose 
other end carries the bevel pinion gearing with the bevel pinion 
k1 on the vertical shaft k, which also carries the bevel pinion 
gearing with the bevel pinion 21 on the horizontal shaftl. The 












































61.8. T a 


shaft 2 works in bearings in the arm m and carries a bevel pinion 
gearing with the bevel pinion n! on the vertical shaft n to which 
are fixed the feed rolls n2. The arm m is pivoted on the standard 
m! on the bench a and the rolls n2 are pressed against the wood 
by the cord 0. (Accepted September 29, 1897.) 


14,070._J. Wotherspoon, Bothwell, Lanark. Turn- 
ing and Fee Mec: m in the Step-by-Step Pro- 
cess of Ro! bular Blanks. [2 Figs.) June 9, 1897.— 
This invention has reference to improvements in and relating to 
automatic mechanism or appliances for giving the tubular blank 
the requisite amount of forward feed and a quarter or like turn- 
ing movement at each revolution of the gap rolls in the step-by- 
step process of rolling. The tubular blank @ with a mandrel 
inside is fed between a pair of the well-known gapped rolls A, Al. 
The step-by step forward feed is given by a chain or rope h pass- 
ing round a pulley h! and attached to a cylinder B and actuated 
by a wormwheel /3 and worm /4 or other gearing. The cylinder 
Bis carried on a slide and has a piston-rod B! to which the 
mandrel is attached so as to give the necessary reciprocating 
motion to the tube blank @ in unison with each revolution of the 
gapped rolls A, Al. The wormwheel /3 and drum h2, over which 
the feeding rope h is passed, is operated to give either an inter- 
mittent or a continuous feed. The blank a is given a quarter- 









































turn round at each forward feed by mounting by a feather and 
groove i and a ratchet wheel i! on the rear end of the piston-rod 
BI, and this wheel i! is actuated by a pawl 72 mounted on a lever 
3 which receives motion from acrank 74, This crank 74 is mounted 
on a spurwheel spindle, the wheel 76 of which is in turn actuated 
by a wheel j mounted on the shaft j!1, from which motion is 
communicated through the eccentric k and connecting-rod to 
actuate the valve of the cylinder B which gives the forward motion 
of the blank a. By this means the forward and turning movements 
of blank @ are performed automatically and in time unison. In- 
stead of wheel gearing, an ordinary fluid-pressure cylinder may be 
substituted, mounted at right angles to the cylinder B which gives 
the forward motion to the blank, and have the pawl lever i 
mounted on the end of the piston-rod to give the turning move- 
ment to the ratchet wheel i! and blank; the valves of both of 
these cylinders would be operated —— cranks and connect- 
ing-rods or other gearing from the same shaft so as to give the 
forward and turnivg movements to blank in time unision, (Ac- 
cepted September 29, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


28,004. G. V. Piper, Fowey, Cornwall. Boat- 
Lowering Tackle. (4 Figs.) December 8, 1896.—This in- 
vention has for its object to provide a simple means by which 
the tackle can be released automatically from the boats when the 
latter touch the water. In carrying out this invention a link or 
ring is provided passing through the thwart of the boat and ex- 
tending vertically, the lowering tackle being connected to this 
ring orlink. This link is attached to the pulley-block or tackle 
and engages with a hook under the thwart, and must be entirel 








withdrawn to disengage the boat. To connect the boat to this 
link a strong pivoted hook is employed, the end of which passes 
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through the link engaging with it and fixing it to the hoat. This 
hook is arranged so that when released it will fall by its own 
weight, but the weight of the boat will keep it engaged with the 
link. When the boat reaches the water, and is supported by it, 
the link or ring is loosened, and the hook consequently drops, dis- 
connecting the boat from the tackle. To prevent the hook acci- 
dentally dropping while the boat is in the davits, owing to any 
sudden blow, a pin or stop is preferably provided so as to prevent 
the hook falling, this pin or stop being withdrawn on lowering the 
boat. A is the pulley-block over which the suspending ropes pass 
in the ordinary manner, to the lower end of which a bar or link 
is fitted formed with the hole a'. This bar passes through the 
thwart B and into the case C bolted or screwed to the underside 
of the thwart. Within this case is fitted the weighted hook D, 
one side of which is formed of considerable size so as to drop 
down when released into the position shown in dotted lines. The 


Fig.1. 














link engages with the upper portion of this hook as shown in 
Fig. 2, and when engaged prevents it dropping down. The hook 
is pivoted at d immediately below the bar when the latter is in 
locking position. The case C is provided with the slot through 
which a pin on the hook passes. This slot and pin limit the 
motion of the hook and also allow it to be raised to engage with 
the link or bar. The case is also provided with a small hole 
and the hook is furnished with a corresponding hole, allowing 
a pin to be passed through and to secure the hook in locking 
position in order to prevent any danger of the boat becoming de- 
tached when in the davits. The case is provided with the fixed 
arm or bar F, which is forked so as to pass on each side of the case, 
and is provided with an eye f at its lower end which is attached 
to the keel, so that the latter may assist in carrying the weight of 
the boat when suspended in the davits. (Accepted October 6, 


1897.) 
1052. W. W. MacGwire, Dungarvan, Waterford, 
Ireland. Life Boats and other Vessels. (2 Figs.) 


January 14, 1897.—a@ is the hull of the boat which, amidships, 
cr thereabouts, ‘s preferably built in the shape of an equilateral 
triangle, the keel a! being placed in the centre of the base, 
and the said hull enclosed or surrounded by an open metal 
cage or frame b, covered wholly or in parts by wire netting c. 
This protecting cage or frame and network covering rise consider- 
ably above the water-line, and the cage is attached to the hulla 
by strong metal arms. Screens e, e of wire netting are also 
preferably secured to the upper portions of the cage to break 
the force of the waves. To the outer edge of the floor of 
this cage and along a part of its extent are secured weights f to 
act as ballast, thereby rendering it necessary to carry little, if 
any, ballast within the interior of the boat. This ballast, carried 
cuts'de the hull, serves not only as steadying weights but also 
as levers acting on the centre of gravity asa fulcrum. The arms 
of the floor represent a series of double levers having for fulcrum 
the centre of gravity immediately above the keel of the boat, and 
to this keel the said arms are securely attached above and 
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below. g,g are collapsible floats or air bags resting upon 
an open netting g!, which is secured at or near the water- 
line in the space left between the cage b and the hull a of 
the boat. A is loose netting upon which any person may 
jump from a vessel or other height. The deck is arched. The 
improved lifeboat may be driven by means of a compressed air or 
other engine ¢ connected through a crank to a shaft j running 
from end to end of the boat and having a screw propeller k at 
each end thereof, that is to say, one situated at the bow and the 
other at the stern of the boa, m,m are water-tight compart- 
ments situated fore and aft, and which may be used as cabins, 
and receive the necessary sory of air through windsails n pass- 
ing up through the maia deck 0, arched deck o!, and the spar 
deck p, and terminating in cowls, which are fitted with valves 
to prevent the passage of any water therethrough in the case of 
the boat being aon into the sea from a ship’s deck or other 
place. 7! is a similar windsail fitted with a cowl /? for admitting 
air to the engine-room J. q is acabin fitted with an air-tight door 
q' and located above the forward water-tight compartment. 
(Accepted October 6, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,610, . Wilkinson. and S. Taylor, Wigan, 
Lancs. Steam Boilers for Motor Cars, &c. [1 “ig.] 
December $, 1896.-—This invention relates to improvements in steam 
boilers for motor cars, tramway locomotives, steam launches, 
tugs, and the like, and its chief object is to prevent the emission 
of visible steam from the chimney or funnel. In applying this 


invention to a vertical boiler, such as a Field tubular boiler, the 





steam exhaust pipe from the engine is connected to a coil of pipes 
placed near the top of the jfirebox, preferably immediately below 
the chimney. The figure illustrates a Field tubular boiler in which 
a designates the outer casing, b the inner casing or firebox, c the 
firebars, d the ashpan, e the chimney or funnel, f the water tubes, 
g the steam exhaust pipe from the engine, and h the coil of 
pipes placed near the top of the firebox 6, immediately below 
the chimney e. The coil of pipes h may terminate in a nozzle 
hl, as shown, at the bottom of the chimney; or in place of 























the nozzle h! a number of holes may be made in the upper coil of 
the pipes h. By means of the exhaust steam escaping either 
through the nozzle h! or the perforations, the exhaust steam will 
be superheated and enter the chimney e in a highly vapourised 
state and escape in an invisible condition. The coil / also serves 
as a baffle to prevent the flame and hot gases from the furnace 
passing directly into the chimney e, and causes them to act more 
efficiently upon the water tubes f and other portions of the boiler. 
(Accepted October 6, 1897.) 


VEHICLES. 


21,772. F.W. Lanchester, Alvechurch, Worcester. 
Power-Propelled Road Vehicles. [3 Figs.) October 1, 
1896.—A framework A is preferably constructed of steel tubes 
securely brazed into connecting lugs in the customary manner 
with suitably placed facings to which the motor B is attached. 
Bearings C, C carry a balance gear-box D with right and left-hand 
axles E and F and driving wheels. A worm G driven directly 
by the motor B gears with suitable wormwheel teeth cut on the 
outside of the box D. Any other suitable gear connecting the 
motor shaft and gear-box axle, such as chain or toothed gearing, 
or belt gearing may be employed, and if the gearing down is 
effected in two stages a countershaft is arranged to run in bear- 
ings provided in a convenient position on the framework A, the 
whole of the gearing and moving parts being thus carried by a 
single rigid structure referred to as the frame A of the vehicle. 




















| A carriage body H is mounted on the frame A by means of 
| Springs, and any suitable underframe may carry the steering 
| wheels. This frame may either be rigidly attached to the car- 
| riage body H or connected thereto by a suitable spring ; in the 
latter case an extension is arranged on the frame A to which 
the front frame is attached by means of a horizontal or slightly 
inclined joint-pin, so that the vehicle shall pass easily over in- 
equalities in the roadway. The carriage body H is constructed in 
accordance with the present invention with side plates K, K and 
cross tubes L, L connected by lugs M. M preferably brazed to the 
cross tubes L, Land riveted to the side plates K, K, the whole 
being trussed with steel wires N, N arranged diagonally between 
each pair of tubes. A light woodwork false frame is arranged, 
bolted and screwed to the above-described metal framework, and 
the body is then finished with panelling, &c., in the customary 
manner. (Accepted September 29, 1897.) 


223,922. W. T. Burbey and H. A. Hutton, London. 
Motor Cars. (2 Figs.) October 15, 1896.—According to this 
invention, the motor A is mounted on a frame B which is sus- 
pended by springs from the axle D of the hind wheel and from 
the perch-pin or pivot E on the axle of the fore-carriage. In 
order to prevent vibration, and to absorb as much of the shock as 
possible, the motor frame B is also provided with another set of 
springs F which act as a cushion to prevent the too-rapid return 
of the motor frame B to its original position with regard to the 
road wheels’ axle D after displacement. The axle D of the road 
wheels is provided with a sprocket wheel H. In order to per- 
mit of the road wheels revolving at different speeds when the 
carriage goes round curves, there may be differential gearing on 
the axle D or on the countershaft I of the driving sprocket wheel 
K or pinion, as the case may be, if both road wheels be driven 
from the said countershaft. Motion is communicated to the 
sprocket wheel H by means of a chain. The countershaft I is 
provided with two discs M and N mounted on a sleeve which 
revolves therewith, but is capable of being displaced longitudi- 
nally. Between these two discs M and N, and at right angles to 
their axis isa friction wheel O covered with leather, and mounted 
on the shaft Al ofthe motor A. If it be desired to go forward, 
the friction discs M and N are slid on their shaft I until the disc 
M, for instance, is in contact with the friction wheel by means of 
a lever N2 which is connected to a bellcrank lever. This bell- 





the body of the carriage, is operated from a hand-lever by a con. 
necting-rod N4. If the other friction disc N is caused to engage 
with the other side of the friction wheel O, the motor wil] cause 
the vehicle to go backwards. If the friction discs M and N are 
both held away from the friction wheel O there will be conse. 
quently no transmission of motion. In order to permit the car. 
riage to run at different speeds, the friction wheel O is so mounted 
on the motor shaft A}, say on a sleeve, with feather and feather 
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way (not shown), that it may be moved further away from or 
nearer to the countershaft. There is a forked lever O! which 
embraces the sleeve A2, and pivoted toa bracket on the frame 
B, and a connecting-rod O08 connects the forked lever 0! to 
a double-armed lever O4, This double-arm<d lever 04 is connected 
toa hand-lever 05 by connecting-rod O8, The steering is effected 
by hand-wheel P mounted on a shaft, to which is keyed a pinion 
P2 gearing with a spurwheel P3 forming part of the fore-carriage. 
(Accepted October 6, 1897.) 


MISCELLANEOUS. 


13,678. T. H. Brig 8, Bradford, Yorks. Means of 
Connecting Draught Animals to Vehicles and the 

ike. [2 Figs.] June 20, 1896.—The ordinary parts of the vehicle 
are shown in plain dotted lines. @ represents shaft-lifting springs, 
each of which is supported by a bracket b, depending from and 
bolted, or otherwise conveniently secured, to the underside or 
fore-part of the fore-carriage ¢, and is adjustably applied thereto 
by means of opposite clutch-plates a1, b1, and a connecting bolt 
and nuts 62, or otherwise in any suitable manner which will per- 


| mit of its lifting force being conveniently adjusted as circum- 


stances may require. The forwardly projecting free end of the 
spring is arranged to engage with and to apply its lifting thrust 
to the underside of a grooved roller d2 mounted in a bearing d!, 
bolted to the underside of a forward part of the shaft d, in sucha 
manner as to permit, when the animal is disconnected from the 
vehicle, of the shaft being turned up about its pivotal connection 
at e, to the fore-carriage, without interference by the spring. The 
bracket b may, if required, be further stayed back to the connection 
of the fore-carriage to its supporting spring or to any convenient 





part of the fore-carriage. The rear end of each respective trace 
J (through which the counteracting force is applied to the relative 
shaft d) is connected to the vehicle by being hooked, as at /1, to 
the forwardly-extending arm of a lever g, which is supported by 
the same bracket 6 as supports its respective shaft-lifting spring 
a. A rearwardly-extending arm of the lever is adapted to engage 
in an adjustable manner by means of an adjusting screw gy, or 
otherwise, with the bracket, so as to obtain a bearing there-against 
when its forward arm is connected to the trace-end and the 
animal is in draught, and is also adapted, as at g?, to engage with 
the bracket, so as to prevent the lever from falling when the 
animal is ata standstill. The trace extends from its connection to 
the lever over a deflecting pulley h, supported below or at the 
side of the shaft by a bearing h! bolted thereto, and is connec’ 

at its forward end to the animal at the collar in the usual 
manner. When the device is arranged so as to be operative 
in throwing part of the load on to the animal when the ep 
backing, a connection i from the breeching to the trace J 1s de- 
flected forwardly by a roller k supported in a bearing k! bolted to 
the upper prt of a forward part of the shaft. (Accepted Se,- 
tember 29, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in ™ 
United States of America from 1847 to the present time, ~o 
reports of trials of patent law cases in the United States, mat, = 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedfo 








crank lever, which is mounted in a bearing on the frame B and in 
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VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 608.) 
ENGINE AND OTHER SHAFTING. 
ALTHOUGH from some points of view the making 


of guns should follow our article on the construc- | 


tion of armour-plates, it will be recognised that in 
the natural order of the building of a battleship the 


ships, including such magnificent types as the Nile, 


Kuropa, Ramilies, Jupiter, Orlando, Pelorus, 
|'Terrible, Ariadne, Amphitrite, Highflyer, and 
Vengeance, and many others, much work has been 
done in this department for merchantmen. In these | 
cases, too, severe tests have been applied, for while 
| weight is not perhaps so minimised in the mer- 
chant liner as in the modern warship, the constant 
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forgings and castings necessary for the ship and her 
machinery call for notice before the munitions of 
war. The interposition here of a description of 
this important department at Vickers’ affords also a 
suight breathing space before turning again to war- 
ike instruments ; for while the Sheftield works 
ve turned out all the shafting for many war- 
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wear at high speeds on long runs affords the 
best opportunity for determining reliability. It | 
would be easy to place on record many instances | 
of shafting having been used for runs equal in| 
| the aggregate to hundreds of thousands of miles, 
but it is sufficient to name some of the famous, 
almost world-renowned, vessels to suggest this 


reliability. For the Atlantic service there are, 
amongst others, the Alaska, Germanic and Buii- 
tannic, Umbria and Etruria, New York and Paris, 


| Campania and Lucania, all record-breakers in their 


time, and the new, as well as many German and 
French liners. On the Pacific, the three Empresses, 
the Oroza and Orizaba, and several others ; 
while on the Eastern run are many P. and O. and 
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Orient ships; on the African service nearly all 
Castle and Union liners, and in the Channel such 
well-known boats as the South-Western Railway 
twin-screw fliers, and the Calais and Dover paddle- 
boats Victoria and Empress, Isle of Man _ boats, 
Empress Queen, and some of the Belgian Govern- 
ment’s phenomenally successful steamers. But the 
method and care of construction described in this 
article show how this success in so many fast 
steamers is insured, so far as engine forgings, &c., 
are concerned. At every stage test-pieces are 
taken to insure a proper ultimate tensile strength 
and elongation. Shafts are made of steel to pass 
the most stringent requirements of the Admiralty, 
Board of Trade, Lloyds’, Bureau Veritas, &c. 

It has already been explained that the ingot for 
shafting is cast as an octagon, and here, again, 
fully half of the metal in the original casting is 
either runner or scrap. Thus the nickel-steel 
tunnel shaft for Messrs. E. Schichau’s new 22-knot 
North German Lloyd Atlantic liner was originally 
50 tons, and when finished 21 tons, and so also with 
the nickel-steel shafts for the New York and Paris, 
which, when finished, were 23 tons. A _ corres- 
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ponding case is that of the built-up crank for, say, 
the new P. and O. ships Egypt and Arabia, where 
the ingots were 43 tons, and the finished weight 
16 tons. This liberality in casting, it is not neces- 
sary to enforce again, more fully insures reliability. 
With this aim also nearly all shafts are annealed ; 
some of them are also immersed for some time in 
whale oil. The annealing furnaces in which the 
shaft, at some stage of its construction, is left for a 
week or 10 days, are coal-fired, and are of various 
lengths up to 50 ft. long by 11 ft. wide inside. After 
annealing, test-pieces are taken, and only if the 
results as to bending, tension, and the like are 
fully satisfactory is machining continued. 

The ingot heads or runners are cut off in a special 
machine, which is illustrated on page 654 (Fig. 101). 
It consists of a face-plate with a hole through it to 
take in a job 50 in, in diameter, driven by worm 
gear on the outer periphery. The cutting tools 
are mounted on two thin bars, each of which is 
attached to two slides. These slides are fed up to 
the work by two screws actuated by star-wheel feed 
motion. The worm gear is driven by a belt from 
the line shaft in the shop. The ingot remains 
stationary, and is laid on the bed of the machine. 

When forming the solid flanges at the ends of the 
shafts, which is done at the forging press, the die 
used is in halves hinged together. The flanges on 
the ends of crankshafts are forged by an hydraulic 
press. The tool for thisisa cast-iron stand or ‘ pul- 
pit,” shown in Fig. 102, page 654, having a horse- 
shoe-shaped section in plan, for supporting the shaft 
vertically, with a collar of steel in halves and hinged 
together, forming a circular and flat table on which to 
press the flange. The collar is hinged to facilitate its 
removal from the shaft. The top tool of the press 
is made narrow, and of a length to extend across 
the flange. This tool is centred in the press cross- 
head by a pin, and is capable of rotation around it. 
After each stroke of the tool, it is rotated by hand 
to a new position for another stroke. The outside 
of the shaft is next rough-turned, and if the shaft 
is to be hollow, the hole through it is then bored. 
This operation is done either in a lathe or in a 
boring machine, as may be most expedient. In 
either case a D-bit is used ; the shaft is secured 
to the face-plate of the lathe and revolves, while 
the boring bar is secured to the saddle and does 
not revolve. The saddle traverse gives the feed 
motion to the boring bar. 

The outside turning to finished dimensions is 
ext undertaken, and there is a splendid series of 
lathes for this purpose —about 30 of them altogether 

varying in length of bed from 30 ft. to 66 ft. Two 
are of 60-in. and one of 69-in. centre, and one of 
these we illustrate on page 654 (Fig. 103), with a 
four-throw crankshaft for one of the later P. and O. 
boats. This shaft is 46 ft. 6 in. in length, 21 in. in 
diameter, and adapted for a stroke of 6 ft. The 
weight of shaft when finished was 66 tons 15 ewt. 
One of the large lathes is also shown by Fig. 104. 
This is a 69-in. centre tool, the length of bed being 
66 ft. But it would occupy too much space to 
enter into a detailed description of all these tools. 
Some suggestion of the work which may be under- 
taken is afforded by the engraving of the crank- 
finishing shop on page 639 (Fig. 105). This shop is 
560 ft. long, with two rows of immense tools, driven 
by a powerful two-cylinder engine, and served by 
three overhead cranes, so that weights of 60 tons 
can be dealt with. It is heated by steam pipes 
and coils to insure an equable temperature. Some 
of the gun-work is also done in this shop, the lathes 
being utilisable for many purposes; but there are 
two other shops of similar area devoted to gun as 
well as crankshaft work. Thus, in the shop now 
illustrated, there are not only large lathes and special 
tools for turning crankpins, but also slotting, 
planing, drilling, gun boring, and rifling machines, 
and others for wire-winding the guns. 

Much that we have written about line shafting 
applies to crank and thrust shafts ; the latter only 
differ in the turning of the grooves for the rings. 
Some of the crankshafts are forged solid; but 
most of the large ones are now built up. For the 
former a special press has been laid down at 
the works. It has a cylinder 27 in. in diameter, the 
water pressure being 24 tons to the square inch. 
This press is distinct from others already described. 
There are the 8000-ton armour-plate slabbing-press, 
the 2500-ton bending-press, a 2500-ton gun-press, 
and a 2000-ton tyre-press, the twolatter yet to be de- 
scribed. This 27-in. press is given over to shafts and 
the like, and is placed in the same building as the 
gun-press, although independent in its equipment. 





After being forged, the crankshafts are passed to 
a vertical slotting machine, to have the webs 
machined. This is sometimes, although not often, 
accomplished ina lathe. The slotting machines are 
very powerful tools, some of them having rams 
whose stroke is 4 ft. In the larger machines a 
special feed motion has been introduced, as shown 
diagrammatically by Fig. 107 on page 639. On the 
main driving shaft there is fixed a spurwheel A, 
which actuates a hollow shaft or sleeve B, having on 
one end a spurwheel and on the other a friction 
wheel C. Around the latter is a differential friction 
brake strap having a projection which butts on the 
locking bolt D, preventing the strap from revolving 
until the bolt is withdrawn. This bolt is with- 
drawn automatically by the belt shifting gear when 
the ram of the machine is making the last few 
inches of its travel. The withdrawing of the bolt B 
permits the brake strap to grip the friction wheel ; 
the strap is then carried round for one complete 
revolution; and with it a lever E keyed on to the 
shaft passing through the hollow sleeve, carrying 
a brake wheel F, in which is a crankpin connected 
by rods to the usual feed gear on the table below. 
The arrangement works admirably. 

There is a crankpin machine capable of turning 
shafts, with a diameter of 24 in., and having cranks 
of 3 ft. 6 in. throw, the other machines, lathes, 
and planers being similar to those for line shafts. 
A special machine is used for turning the pins of 
the solid-forged shafts. The cutters in this case are 
carried on the inside of the dise driven by worm 
gear on the outer periphery, and traverse across the 
crankpin by means of leading screws, the crank 
itself being held down in Y supports. There is a 
loose segment in the disc, which can be removed 
to unship the crank. This machine can take ina 
pin 24 in. in diameter, and there are usually two 
tools, one in advance for roughing. The disc can 
be traversed through a length of 6 ft., which is 
adequate for the longest cranks. 

As we have said, however, many of the crank- 
shafts are built up, and in this case the webs are 
forged separately in rectangular slabs; the disc 
ends and guns are forged out of octagonal ingots. 
Thus, when the latter leaves the press or forge, 
thereis first two disc ends, flange to flange, then a pin, 
and next again other two disc ends, flange to flange, 
and lastly a pin—suflicient with the addition of 
four webs to form two cranks. They are rough 
turned before being separated, and also dipped in 
oil and annealed, a procedure which gives very 
tough metal. After this pins, discs, and webs are 
turned true and bored, and finally built up by 
shrinking on. For this purpose there is a large 
pit with cast-iron foundation and commanded by ¢ 
jib crane. The first disc end is placed flange down- 
wards on the bed, and the hot crank arm slipped 
over it, a temporary support being placed under 
the end to insure the dise remaining truly hori- 
zontal. Before it has time to cool, the crankpin, 
which is cold, is fitted. After the lapse of some 
time the second web is heated, placed over the pin 
with a temporary prop as in the case of its parallel 
member, and in the same heat, the disc end to com- 
plete the crank is put in position. The operation 
of building up occupies, as a rule, 24 hours from 
beginning to end. While the pin is in a finished 
state, there is usually still a little cut to take off 
the disc ends in the lathe. 

We have already referred to the extensive adop- 
tion of electricity for driving tools, particularly in 
the shaft and gun-machine shops, and while de- 
ferring reference to the application of the motion 
to the tools, we give on page 639 an engraving of 
one of several sets of electric generating engines 
at the Power Station. The dynamos are shunt- 
wound, coupled direct to compound engines having 
cylinders 12 in. and 20 in. in diameter by 10 in. 
stroke. Running at 380 revolutions per minute, 
the engines develop 250 indicated horse-power, 
the output of each dynamo being 735 amperes at 
215 volts. We hope in our next article to repro- 
duce drawings to illustrate the application in the 
cases of 40-in. and 36 in. lathes. 


(To be continued.) 


SwepisH Exuipirion, 1901.—A plan has been brought 
forward for the holding of an Bard err for the north of 
Sweden in Gefle, in the year 1901. The immense natural 
wealth of northern Sweden is attracting more and more 
attention, and the scheme is likely to meet with much 
support. A committee has been formed for the advance- 
ment of the plan, 
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The British Mercantile Marine; a Short Historical 
Review, including the Rise and Progress of British 
Shipping and Commerce, the Education of the Merchant 
Officer, and the Duty and Discipline in the Merchant 
Service. By Epwarp BiLackMorRE, Master Mariner 
A.I.N.A. London: Charles Griffin and Co. ? 

Tue title of this book is, perhaps, a trifle preten- 
tious, even when qualified by the adjective ‘ short,” 
for a small octavo volume of less than 250 pages. 
But that the space is too small for the subject—or, 
rather, the subject is too big for the space—is the 
worst accusation we bring against the book, for it 
is well written, and the author deals with matter to 
which he has given much study, whilst his former 
position afloat and his experience ashore, since he 
retired from the sea, enable him to speak with 
authority. The book is divided into four parts : 
firstly, ‘‘ Historical ;” secondly, ‘‘Personnel of the 
Mercantile Marine ;” thirdly, ‘‘ Education of the 
Mercantile Marine ;” and, fourthly, ‘ Discipline 
and Duty in the British Mercantile Marine.” The 
first part starts right back with the coracles of the 
ancient Britons, and rattles through the subject at a 
space that might be envied by the most accomplished 
record breaker among cyclists with a locomotive as 
a pacemaker. Thus on a dozen pages we cover 
eras during which Romans, Saxon-Angles, and 
‘¢ Norseman sea dogs” held sway. We pass to the 
reigns of Alfred the Great, Athelstan, Edward the 
Confessor, and Richard the First. The Hanseatic 
Laws, the people of Rhodes, ‘‘ mentioned by 
Homer,” the Cinque ports, Wat Tyler’s Rebellion, 
Richard the Second’s Act of Protection, Henry the 
Fifth’s Navy, and the King of Sweden’s large ship 
lead up to the road of India, and the Portuguese 
doubling the Cape, when we stop to take breath at 
the end of the first chapter. The next gives ‘‘ Pro- 
gress under Henry the Kighth,” Chapter III. 
sees the death of Mary, Elizabeth is awarded 
Chapter IV., Chapter V. carries us to the reign of 
William III., and Chapter VI. ‘‘ Progress to end 
of the Highteenth Century.” Hight chapters are 
given to the present century ; but they are short, 
for the whole review, from first to last, only 
occupies 140 pages, including statistics, shipping 
legislation, wreck reports, free trade, steam pro- 
pulsion, and other naturally expansive subjects. 
We are a little bewildered after this rapid ex- 
cursion through the corridors of time, and 
the mental activity required in skipping from 
subject to subject; but there is so much that 
is instructive, and so much that might have been 
more interesting had greater space been given, that 
we are inclined to wish the ‘‘ historical” part of 
the book had been expanded into a separate 
work ; thus meriting the dignity of a separate re- 
view. 

The author’s remarks on foreign competition will 
be read with interest at the present time. In men- 
tioning the two big North German liners, he says 
that he does so ‘‘to show the gradually increasing 
competition of foreigners in the building of large 
steamers, for which they have hitherto been depen- 
dent mainly on British skhipbuilders. It does not 
require much argument to show that as more and 
more capital is invested in tools and plant in 
foreign countries, and the cost of production more 
equalised, the greater will that competition become, 
and the less able shall we, as a country, be to 
maintain our present superiority in tonnage and 
our position as carriers of the world.” It is worthy 
of notice that the first place in foreign competition 
is assigned to capital invested in tools and plant. 
Great Britain certainly has the capital, but whether 
it will be invested in shipbuilding enterprise in 4 
country where the company monger and trades 
union socialist (the most practically efticient socialist 
in the world—perhaps the only efficient socialist) 
play so prominent a part is a question that remains 
to be decided by time. 

Part IL of the book teaches all hands their duty, 
from captain to cook, with an excursus into the 
liabilities of owners and their agents, either as 
joint-stock owners or as ‘‘sixty-fourthers.” The 
author is of opinion that ‘‘ probably in a few years 
the private shipowner will be a thing of the past 
the company system will have obliterated him.” In 
the chapter dealing with ‘The Mariners, or the 
Employed,” we have first a definition of terms 
which is useful. ‘Mariners make up the navi- 
gating crew;” a ‘‘seaman” means more than 
“mariner” or “sailor,” signifying ‘‘a skilful or ex- 
perienced mariner.” The head or chief marmer 
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‘‘is termed the master mariner, and in law 
he holds a special place as distinguished from all 
others. By courtesy, when addressed he is styled 
‘captain,’ but, legally, the ‘master.’’’ Masters 
of mercantile vessels are now-a-days great 
sticklers for this ‘‘ courtesy title.” We have 
known some who refuse to answer when addressed 
with a civilian prefix. The absurdity is shown to 
its full extent by the masters of Thames barges, 
with a crew of one boy under them, and half a 
pair of braces to keep their breeches up, annexing 
the military title; for it should be remembered 
that captains proper are so called in virtue of their 
fighting qualifications, and not on account of their 
seamanship. Possibly before long we shall hear of 
the first mate requiring ‘‘ civilians ” to address him 
as ‘‘lieutenant,” or even, more appropriately, 
‘‘commander,” for this is an age of cheap titles 
and borrowed plumes. However, the ‘‘ courtesy ” 
title has gained far too firm a footing to be ignored 
without offence, and we bow to custom ourselves ; 
though, strictly speaking, a master mariner has no 
more right to ask the courtesy of another’s title 
than an American attorney has to be called 
“judge,” or the Salvation Army leader to be 
styled ‘‘ General” Booth. We are glad to see the 
author is above this kind of thing, speaking of the 
master as ‘‘ master,” and on the title-page attaches 
to his name the time-honoured designation of the 
noble profession he has so ably represented through 
a long career, both afloat and ashore. 

This second part of the work deals with the 
abandonment of apprenticeship, which the author 
considers as the commencement of the decadence of 
the qualities formerly characterising the British 
sailor. Prior to 1854 almost every seaman had 
served five, some even seven years’ apprenticeship, 
and then had to pass some time as ordinary seamen 
before being rated as A.B. In 1844 an ‘‘ attempt 
to enforce compulsory apprenticeship eventuated in 
the ruin of the system,” and after this the mariner 
had to pick up his knowledge as best he could. The 
consequence was that ‘‘soon all distinction was lost, 
the slightest amount of service enabling him to 
obtain equal rating with the best men in the ship.” 
The result was the breaking down of everything 
like technical pride in the calling of the seaman. 
In 1876 an effort was made to restore compulsory 
apprenticeship, but the shipowners opposed the 
measure, and it fell through. In 1880 the Govern- 
ment of the day tried a practical remedy, passing 
Act 43 and 44 Vict. In cap. 16, sec. 17, which 
refers to the qualification of an A.B., an attempt is 
made to solve the difficulty, it being supposed that a 
servitude of some sort for four years is long enough 
to teach a seaman his duties. The result has been, 
in the words of theauthor, ‘‘Simplynil.” That, how- 
ever, is not the fault of the spirit of the Act, but the 
way in which provision was made for enforcing it ; 
but on this part of the subject we must refer our 
readers to the book itself. It is well to remember, 
however, that shipowners have a stiff battle before 
them in their fight with foreign competition, a fight 
that will become immeasurably hotter in the future 
compared to anything experienced in the recent 
past. Increased burdens placed upon shipowning, 
however desirable on general principles, may so 
hamper the industry that we may find ourselves 
not only without British sailors, but also without 
British ships. That would mean an empire—if we 
remained an empire—quite different to the England 
we know now, of which we read in history. 

When the author comes to deal with ‘‘ Engineers 
and Engine-room Crews,” another light is thrown 
on the subject of manning. The decadence of the 
‘true British sailor” in the old days of masts and 
sails would have been a national calamity of the 
first Importance; but in these modern times of 
engines and boilers we may make shift well enough 
with Germans, Danes, and Swedes, as deck-hands, 
so long as the officers and engine-room staff are 
British. In this respect, however, the author has 
some disquieting sentences. After referring, natu- 
rally in sympathetic terms, to the fact that ‘‘ the 
position and independence of the ordinary steam 
shipmaster has been gradually but surely decay- 
ing,” chiefly owing to the supply exceeding the de- 
mand, ‘he goes on to discuss the ‘‘ competition of 
aliens,’ By the admission of aliens—of whom 
there is a growing number amongst masters—to 
tne same privileges as British subjects ‘‘ the interest 
q ie British mariner is wholly lost sight of in 
tg ay os age to the great loss of the 
ieee a whole.” If the latter part of the 

can be made good it should be suffi- 








cient argument against the alien skipper; but 
we are by no means sure Captain Blackmore makes 
out hiscase. He says there can only be two reasons 
which would lead a British shipowner to employ a 
foreign master : ‘‘ either the foreigner is better or he 
is cheaper—it may be he is both.” Now cheapness— 
real cheapness, not merely lowness of price which 
may mean dearness—is a function of excellence in 
commercial transactions ; and in the opinion of 
some of our shipowners the foreign ship’s master is 
certainly not inferior to the native. This is what 
the book says: ‘‘ Ask the shipowner for his reason 
(as to his preference for the alien skipper), and the 
reply is that he (the foreigner) is a better ship- 
master and understands his business; is more 
attentive, more docile, and altogether better edu- 
cated and better mannered!” This, the author 
says, is not universally true, and it is greatly to 
be regretted that a natural champion of the ship- 
master is able to meet the charge with only a half 
denial ; and that candour compels him to acquiesce 
in the statement in regard ‘‘ principally to the 
lower classes of tramp steamers and sailing ships, 
in which many of our own shipmasters cannot 
be called educated men, and this mainly be- 
cause the nation has taken no care of his edu- 
cation.” We need not enter into the cause of 
the British shipmasters’ want of education ; to 
do so would be to open up quite a new con- 
troversy in regard to State education ; we must 
accept it as stated. If it be a fact, as we believe, it 
fully justifies the alien skipper, not only from the 
point of view of his employer, the shipowner, but 
also for the benefit of the nation at large. It does 
a country no good to bolster up a class of incom- 
petents ; and, indeed, the strength of the British 
nation has largely rested on the invigorating effect 
of new blood which has come to us from abroad 
in consequence of our free constitution and liberty 
of competition to all comers. Exclusiveness and 
in-breeding are the sure precursors to degeneracy, 
and if the foreign master is better than the native, 
we had better have him as an example, and if we 
can assimilate him so much the better. 

A great deal that bears on this aspect of the sub- 
ject is contained in the following part, Part III., of 
the work, which deals with ‘‘The Education of the 
Mercantile Marine.” It is a thoughtful and well- 
written ending of the subject, which we would 
gladly notice at some length, but our space-limit 
compels us simply to refer our readers to the ori- 
ginal, which they will do to their advantage. The 
fourth part of the work, on ‘‘ Discipline and Duty 
in the British Mercantile Marine,” consists of a re- 
print of a paper read by the author before the 
Shipmasters’ Society in 1894. 
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FIRE PROTECTION IN EUROPE. 


No. VII. 
By Epwin O. Sacus, Architect. 
FirE PReEVENTION.-——LEGISLATION (BERLIN). 

T concLUDED my previous article on page 554 by 
calling attention to the effect of fire on unprotected 
iron construction, giving an example from Ham- 
burg. It would only be fair to those responsible 
for the design of the warehouse illustrated to say 
that this form of construction, which so lamentably 
failed, was adopted with full purpose, and not, 
say, owing to mere inattention to the question of 
fire-resisting construction. No doubt the design 
has been proved to be exceedingly faulty from the 
fire expert’s point of view, and it is true that many 
think that the adoption of unprotected iron was due 
to negligence. This is, however, by no means 
the case, for the gutting at the fire was due 
simply to the adoption of a wrong principle from 
the fireman’s point of view, in order to safeguard 
from collapse—-as it was thought at the time—the 
lives of those employed in warehouses of this de- 
scription whilst performing their ordinary duties. 
The authorities at Hamburg were fearing the pos- 
sible collapse of these skeleton buildings if the 
ironwork was, if I may say so, not always kept 
open for inspection, for regular painting and 
the like. As the lower floor of the Hamburg 
warehouses is so frequently used for oftice purposes, 
every care was taken that a sudden collapse of the 
construction should be obviated, and with this pur- 
pose in view the covering up of ironwork was care- 
fully avoided. I believe cases in point were quoted 
at the time, showing how accidents had been caused, 
owing to some small part in the construction having 
had an excessive strain and broken away without 
having been noticed. There was also, at the time, 
the question of the effect of rust. It is not my 
purpose here to discuss questions of construction 
from the engineer’s point of view, but it would 
have been wrong to perhaps let the impression gain 
ground that the iron had been left open without 
reason. Personally, I hold that iron should be 
protected, and that we can risk its being covered 
up if suitably designed ; but there are certainly 
several German authorities who do not think that 
this is the case, and would prefer giving precedence 
to the general safety of their structures on the 
lines indicated, to the protection from a fireman’s 
point of view. 

As to the value of timber in fire, I think it would 
be well to again emphasise by illustration, even at 
the risk of further transgressing upon my remarks 
upon the Berlin Building Act ; but, as a matter of 
fact, the Berlin officials seem to have taken the 
lessons of Hamburg to heart, for we find that timber 
joists with pugging strongly advocated in those 
clauses which deal with the construction of the 
flooring. ; 

In Fig. 38, page 642, Ishow what I would term an 
old-fashioned warehouse, and Fig. 37 explains the 
position of this building in relation to the thorough- 
fare &nd in relation to the canal on which it abuts. 
We here have to deal with a structure used for 
storing cotton and oil on the ground floor, wine on 
the first floor, chemicals on the second floor, furs 
on the third floor, and feathers in the loft. A 
more unpleasant combination of goods from a fire- 
man’s point of view could hardly be imagined. The 
position of the building, as has been shown, abuts 
on a canal; it is built in, and has its approach 
through another block and over a courtyard. This 
is one of the instances where it is legitimate for a 
Building Act, as in the case of Berlin, to require 
the front building to have a passage by which the 





warehouse at the back can be approached. Such a 
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passage, it will be seen, existed. The locality is, 
however, again Hamburg, and not Berlin. The 
date of the fire is August, 1894, and the address is 
Grosse Reichenstrasse, Nos. 65 to 67. The cause 
of the fire was an explosion, which has not yet 
been explained, and the spread of the flames was 
very rapid. The position of the block naturally 
made it difficult for the fire brigade to make much 
headway, more especially as the yard was filled 
with dense smoke. As a matter of fact, the fire 
made headway after the arrival of the fire brigade, 
which directed its attention mainly to the adjoining 
property. Fortunately the fire occurred in the 
afternoon. 

Now in spite of the rapidity and intensity of the 
fire, which could not be checked for some consider- 
able time, and also in spite of the particularly in- 
flammable nature of the stores, there was nowhere 
a collapse of the constructional parts of the timber- 
work, and the excellent state of the building after 
the conflagration will clearly be seen from the 
views, Figs. 39 and 40, prepared from photo- 
graphs, A careful examination was made of all 
the woodwork, and after allowing for the reduc- 
tion of scantling, owing to charring, it was yet found 
that the whole of the floors were able to carry their 
usual loads after the fire, if required. The photo- 
graphs of this building should be an object-lesson 
to those who indiscrimately wish to condemn timber- 
work and pugging in our buildings of to-day. 

Referring now again to the clauses of construc- 
tion in the Berlin Building Act, we find that light 
partitions which do not support floors are allowed 
if some consideration is taken of their qualities of 
fire resistance. Thus, for instance, ordinary wood 
partitions are allowed, but they have to be filled 
up with pugging or otherwise in such a manner 
that there is no hollow space whatever in the par- 
tition wall itself. Considering the very great 
extent to which timber partitions are used in the 
Metropolis, this clause of filling up all open spaces 
is of considerable interest. 

The same principle which refers to the upright 
partition has also been adopted throughout for 
flooring, and henceforward all flooring whatsoever, 
if not of a fire-resisting material, must be of timber 
and have pugging at least to the depth of 13 centi- 
metres. With a few exceptions for special kinds 
of storage, all timber-pugged floors must have 
plaster ceilings. Match-lining is only allowed in 
temporary buildings, in buildings which have no 
fireplaces, in forage and similar stores ; but here 
again the special point is the requirement that all 
inatch-lining must be well planed. It should 
be always remembered that well-planed woodwork 
does not catch fire so readily as scantlings with a 
rougher surface. 

As to the roof coverings and as regards the roofs 
altogether, I consider that Berlin has been leniently 
treated ; for I should certainly have thought where 
so much attention is given to fire protection, that 
more substantial forms of roofing would have been 
ordered than are used at present in the German 
capital. As a matter of fact, however, it should 
be remembered that it used to be the policy of the 
former fire chief of Berlin to always try and break 
through his roof to clear burning premises of 
smoke ; and this official also considered it to be 
very unimportant if the roof were entirely de- 
stroyed or not after it had once been damaged to 
any extent. I myself hold this policy to be the 
right one, as the great difficulty to contend with 
in fires is generally smoke, but there are certainly 
a great many authorities who think otherwise, and 
Vienna and many other cities are by no means in 
favour of light roof construction. The Berlin 
Building Act bearing such a recent date as August 
last, will, however, no doubt, influence future 
legislation in other countries on a matter like the 
regulation of roofs. 

But there is one cuvious anomaly throughout 
this Berlin Building Act, and which will particu- 
larly strike those where acquainted with the phy- 
siognomy of the German Capital, and that is, that 
to a great extent those who have framed the code 
seem to have solely had an eye to the large tene- 
ment-house as distinct from the really more impor- 
tant fire ‘risk ’ of business premises, of warehouse 
and factory property. Practically, the requirements 
for these classes of structure are left entirely to the 
discretion of the officials responsible for the ad- 
ministration of the Act. This, to a great extent, 


accounts for the shortness of the Berlin code as 
compared with those of other capital cities, and 
though given a thoroughly efficient staff of officials, 
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considerate, well-versed with their subject, and 
not prone to faddism, the idea of judging each in- 
| dividual case on its own merits is quite ideal, I am 
| afraid that the Berlin authorities have gone rather 
|too far if we consider that the personnel of the 
| police executive tends to treat matters on the lines 
| already indicated. 

There is a separate heading in the Act known as 
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“Special Regulations for the Use of Building,” 
and under this title clause 38 describes the powers 
of the executive as to factories, workshops, ware- 
houses, stores, and ‘buildings which are used by 
a considerable number of people.” It will depend 
entirely on the executive to what extent this clause 
is used, and the special requirements are simply 
defined as ‘‘relating to the strength and qualities 
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of fire-resistance in walls, floors, ceilings, roofs, 
stairs, ventilation and heating appliances, water 
supply, &c.” There seems scarcely to be any limit 
whatever to the discretion of the authorities, nor 
are any principles laid down in the Act as to the 
lines on which the requirements are to be formu- 
lated. On referring to some comments in a private 
yublication of Herr Baltz on the new Building Act, 
find that he states that he does not consider that 
there is any possibility of the police officials making 
requisitions that are not based on the principles or 
»yrecedents of the executive ; nor, on the other hand, 
is there any scope for faddism on their part. 

No doubt so long as Herr Baltz holds the post 
he fills so ably at the head of his department, requi- 
sitions will be served with the best of intentions, 
and show a continuous policy ; but knowing well 
the customs of the police administration at Berlin, 
its methods, its officers, and, above all, the lines 
on which new ofticers are recruited, I must repeat 
that I consider it injudicious to vest so much power 
in individuals, and that it would have been far 
better, as far as Berlin is concerned, if the prin- 
ciples on which requisitions are to be made, had 
been laid down. Iam sure Herr Baltz will excuse 
my mentioning—from an English point of view-- 
that, according to the Staats Handbuch of 1897, he 
only draws a salary of 5200 marks, or, say, 270l., 
as head of the Building Act Department, and that 
his officials are yet worse paid. Surely, even in 
Germany, such salaries but seldom command the 
entire services of men of such considerable ability 
and broad views, for which he stands among the ex- 
ceptions of police officialdom. Surely the leading 
professional man, or any beginner who has ambi- 
tions, but wishes to commence in the junior posi- 
tions of a public department, will seek other offices. 
The principle is wrong to place so much power in 
the hands of the men who are unlikely, as a rule, to 
stand head and shoulders above their confréres. 
As a matter of fact, there is unfortunately already 
always a tendency to disparage the official, more 
especially those occupying the minor posts. Unless 
their duties are hence of an almost automatic cha- 
racter, it is essential for the practical administra- 
tion of fire preventive matters that the discretionary 
yowers Should be in the hands of very able men. 
Vhere an official of high standing is not available, 
the discretionary powers should be minimised. 

But to here again refer to the actual ‘‘ risks” in 
factory and warehouse property, more particularly 
as regards Berlin, I cannot but express my surprise 
that no codification has been attempted for what I 
would term the warehouse and factory class of 
building. The ‘‘risks”’ at Berlin in this class of 
property are very considerable, for though the 
capital may to the casual visitor always give the im- 
pression of a residential town, the number of fac- 
tories, both in the heart of the city and in the 
suburbs, is very large, whilst the number of small 
workshops is, I believe, quite out of proportion to 
what we find in other large towns. ‘To my regret, 
I cannot at this stage show examples of factories or 
warehouses before and after conflagrations—these 
will have to appear at a later stage in this series— 
but, nevertheless, I think I should at once say 
that the fires in warehouse property and in fac- 
tories, both in the large and the small ones, are 
unusually rapid at Berlin ; and were it not for the 
generally very substantial construction of German 
construction, as far as the principal walls are con- 
cerned, the results would be far more disastrous 
than they are at present. The reason for this is, 
perhaps, to be accounted for by the classes of work 
which almost hold the monopoly at Berlin, 7.e., the 
cabinet-making trade, the mantle trade, and the 
chemical trade. 

To give an example of a tire in a mill, IT have 
again had to draw from my collection of Hamburg 
examples, which, however, affords an instance 
showing the very great havoc wrought in a building 
by highly inflammable materials. I again take an 
instance from 1894, an oil mill which was destroyed 
on February 27, near the Elbdeich. The position 
of the block is shown in a site plan, Fig. 41, page 
643, whilst the principal plan of the building is given 
to a larger scale in Fig. 42. With the exception of 
the particular facilities as regards water supply, 
both from the river and the canal, the block might 
be deemed to show a very typical arrangement for 
premises of its kind, and its construction with cast- 
iron uprights, girder joists, and timber flooring is 
particularly common in structures of this class, 
which were built before there was any question of 
protecting ironwork on the lines already indicated. 





The plan is by no means so unsuitable from the 
fireman’s point of view as is generally the case in 
mills, the staircases having been built in and a 
main division being taken right through the block, 
as well as a light partition running parallel to it in 
section A A. The actual cause of the outbreak 
is of little interest to this instance, and I would 
only say that the fire made rapid headway, and 
owing to a dearth of suitable doors in the main 
divisional walls, could not be kept to any one 
section of the block. The manner in which the 
building was gutted was characteristic, and in 
going over the ruins I was much struck by the 
object-lessons so clearly given in the very different 
powers of resistance in cast-iron uprights, in 
girder-work, and timber respectively. Whilst 
Figs. 43 and 44 show the extent of the destruc- 
tion, Fig. 45 gives an excellent instance of the 
respective resistance or lack of resistance of the 
various materials named. Fig. 46 is a general 
view of the building after the fire. During the 
fire the danger of having long lengths of girders 
running from wall to wall was particularly obvious. 
First, some of the girders when heated sagged, 
pulling the walls slightly inwards, then rapidly 
expanding threw them outwards. All wood-work, 
whilst in position, always held a considerable 
time, and really did not commence to burn up 
until the girders had given way, and the scant- 
lings fell into the holocaust below. It was also 
curious to observe that where girders had become 
red hot, timbers resting on them, though with- 
standing the fire, commenced to burn away at the 
points at which they rested on the girders. 








THE STOCKHOLM EXHIBITION. 
No ITI. 
Tue Dr Lavar Steam Tursine. 

WE have in a previous article on the Stockholm 
Exhibition referred to the De Laval steam turbine, 
and we now purpose giving a more complete and 
detailed account of this novel and comprehensive 
installation. 

The principal feature of the De Laval steam tur- 
bine lies in the fact that the steam is blown into 
the buckets through a number of jet nozzles. 
These nozzles widen towards their outer end, 
thereby allowing the steam to expand down 
to the pressure in the exhaust chamber, whilst 
passing through the nozzles. By this arrangement 
the jet acquires a maximum of speed, the full 
available amount of statical energy being con- 
verted into dynamical. The steam passes through 
the buckets as a free jet, and has no tendency to 
leak out at the sides. The turbine wheel, in con- 
sequence, is able to run quite freely in its casing, 
the play allowed being, in fact, several millimetres. 

The fact that the discharge of steam was with 
high pressures enormously increased when the 
orifice through which it flowed was divergent has, 
of course, long been known, having been discovered 
by experiment and accounted for by theory, so that 
the adoption of such a form by De Laval can 
hardly be considered a novelty. Further, it was 
also well known that could the purely mechanical 
difficulties of construction be overcome, a steam 
turbine should be extremely efficient. Thus, in 
1885, Professor Unwin publicly stated that so soon 
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The extensive experiments of Professor _Zeuner 
prove that the steam thereby converts into 
kinetic energy identically the same amount of work 
as would be indicated in a cylinder, if the expan- 
sion were driven far enough to let the indicator 
diagram end in a point. In addition to this, the 
expansion is continuous, inasmuch as the steam 
at any one point of the nozzle is kept constant, so 
it will be easily understood, that any loss of steam 
through condensation in the turbine has been re- 
duced to a minimum. ‘The only surface where 
such condensation can arise is in the barrel of the 
nozzle, the one end being in contact with the cool, 
expanded steam. The total area of this surface in 
a turbine of 100 effective horse-power, however, 
only amounts to some 90 square inches. All the 
parts of the turbine, in contact with live steam, 
are well isolated. 

Theoretically, the speed of the buckets should be 
nearly 50 per cent. of the speed of the steam at the 
mouth of the nozzle in order to attain the maximum 
efficiency. But for mechanical reasons a somewhat 
lower figure is adopted, although the speed of the 
De Laval turbine far surpasses that of earlier con- 
structions. A 5 horse-power turbine, for instance, 
with a diameter of 4 in., runs at the speed of 30,000 
revolutions per minute ; a 50 horse-power turbine, 
12 in. diameter, revolves at the rate of 16,000 revo- 
lutions per minute; whilst a 100 horse-power turbine, 
of 20 in. diameter, only revolves at the rate of 13,000 
revolutions per minute. These high speeds are 
obtained without being accompanied by vibration, 
owing to the ingenious adoption of a flexible 
spindle, to which the turbine is attached. The 
speed is reduced by gearing down to a suitable 
degree for direct driving of dynamos, pumps, and 
fans. By means of a counter-shaft the turbine 
will also do service as an ordinary motor for driy- 
ing shafting, &e. The wheels of the gearing are 
cut with spiral teeth, so as to combine the greatest 
possible strength with smooth running. 

The speed is regulated by means of throttling, 
the steady, even revolution of the turbine, and the 
momentum of the running parts, making it an 
easy matter. The varying of the speed can be 
kept within 2 per cent., even if the full load is 
thrown off suddenly. It is, therefore, evident 
that the turbine is well adapted for the running of 
dynamos. Besides the turbo-generator, another 
practical application of the De Laval steam turbine 
is as a self-contained turbo-pump. These pumps 
are built as single or double, coupled in parallel or 
series, the latter giving very high pressure and efti- 
ciency. The speed of these pumps is somewhat higher 
than isthe case with centrifugal pumps as generally 
offered, so that it has been possible to reduce the 
diameter of the pump wheel. This circumstance, 
coupled with the fact that belt-driving has been done 
away with, renders the efficiency of the pump itself 
very high. An efficiency of more than 70 per cent. 
has been obtained with a pump of 5 horse-power, 
running at the rate of 3000 revolutions per minute. 
Another adaptation of the De Laval turbine is for 
fan-driving, where equally satisfactory results have 
been obtained. 

In the following Table we give the consumption 
of steam per effective (brake) horse-power for dif- 
ferent sizes and different pressures of steam, con- 
densing and non-condensing. 





INITIAL STEAM PRESSURE, 











Turbine. 
Horse- 85.3 Lb. per Square Inch. 113.8 Lb. per Square Inch. 142.2 Lb. per Square Inch.|170.7 Lb. per Square Inch. 
Power. | Non- a —$—$— |_§ $$ ____—____—_}- 
Con- d — Non- Vacuum. Non Vacuum, Non- Vacuum. Non- Vacuum. 
densing. °&"8!"8-| _ Con- ——____—| Oon- |— ones fe areas Con- 
densing. 95.2 In, 27.6 In. using. 95.9 In. | 27.6 In. |densing. 95.9 In, | 27.6 In, |Aensing. 95.2 In. 27.6 In. 
ere, (So a (eee Cee Lead bane ae wnetioad Pine pos rena. ————|_ _—__— 
in. in. Ib. Ib. b. Ib. Ib. Ib, Ib. Ib | Ib. | Tb Ib. Ib, 
5 4 4 50.0 35.9 32.2 46.3 34.8 | 31.7 43.7 $3.7 | 31.3 | 4L7 33.1 30.9 
20 8 9 461 25.6 22.5 42.3 24.5 | 218 39.9 23.8 21.2 38.4 23.1 20.7 
50 12 12 40.8 22.7 20.1 375 21.6 19.2 35.3 20.9 18.5 33,5 20.3 18.3 
100 16 20 28.4 20.9 19.4 35.3 20.1 | 18.3 33.1 | 21.6 17.4 31.5 18.7 17.2 


as the difficultes arising from the excessive limit of 
speed required were surmounted, we should have 
‘*steam turbines smaller, cheaper, and not less 
efficient than ordinary steam engines.” Whilst 
others have made extremely efficient steam turbines 
by adopting means for reducing these tremendous 
speeds to a more reasonable figure, De Laval has 
boldly accepted them, and is worthy of the greatest 
credit for the skill with which he has succeeded in 
justifying his audacity. 

The expansion effected in the nozzle is perfect. 





Table gives steam consumption in pounds per brake horse-power hour. 


The lowest consumption obtained so far was that 
at a test with a 300 horse-power turbo-generator, 
working at the Edison Electric Mluminating Com- 
pany, New York. The steam pressure was 100) Ib. 
per square inch, and there was no superheating ; 
vacuum at outlet of turbine, 25.6 in.; steam con- 
sumption, 25.84 lb. per kilowatt-hour at full load. 

It will appear from the above Table that the dif- 
ference in steam consumption when working con- 
densing or non-condensing is unusually high. This 
is owing to the greater friction against the turbine 
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wheel, when running in a medium of greater 
density. The increase of passive resistance, when 
working at high-pressure, thus fixes the practical 
speed still lower than would be determined by 
the centrifugal force. In some cases a smaller 
wheel is used for high-pressure work, and a larger 
one for condensing. From this it will be under- 
stood that a turbine arranged to work either with 
or without condensing cannot attain to the greatest 
economy as regards consumption of steam in both 
cases, the turbine in this respect being in the same 
position as our ordinary steam engine. Running 
condensing the passive resistance of the turbine is 
only small—the actual friction in the bearings being 
all that need practically be taken into considera- 
tion—there being no stuffing-boxes, and the turbine 
wheel running without touching the casing. It is, 
therefore, claimed for the De Laval steam turbine, 
worked with a condenser, that it is an exceedingly 
economical engine at variable or reduced loads. 

A test with a condensing turbo-generator of 
33 units running under a steam pressure of 120 Ib. 
showed a consumption of 33 lb. of steam per unit 
at full load; 33.2 lb. of steam per unit at four- 
fifth load; 37.3 1b. of steam per unit at half load; 
43.51b. of steam per unit at quarter load. 

The condenser work was included in these figures, 
the turbine itself driving its own air pump. The 
turbine was regulated by a centrifugal governor 
and the throttle valve acting on the inlet steam. 
The throttling was partly reduced by the shutting 
off by hand of a certain number of the jet nozzles, 
the initial steam pressure before the nozzles being : 


120 Ib. at full load. 


120 ,, four-fifths load (one nozzle shut off). 
95 ,, half load (two nozzles shut off). 
75> ,, one-fourth load (three nozzles shut off). 


The simplicity of the construction of the De Laval 
turbine makes it not only cheap to manufacture, 
but also reduces the attention required to a mini- 
mum. These good qualities have brought about a 
considerable sale, over 1100 steam turbines having 
from the end of 1892 to May, 1897, been sold from 
the Swedish Company and the ‘‘ Société de Laval” 
in Paris. The aggregate power of these turbines 
amounted to some 32,000 brake horse-power. 

The exhibits at the Stockholm Exhibition were 
shown in different sections. In the Machinery 
Hall was exhibited a 100 horse-power turbine 
coupled to a continuous current dynamo of 66 units, 
two 100 horse-power turbines, coupled to alter- 
nators of 66 units capacity each, and one 50 horse- 
power turbine with a 33-unit alternator ; one 10 
horse-power turbo-generator acting as excitor to the 
above-inentioned alternators, while two turbo-pumps 
of 10 horse-power were shown in the same section. 
The pumps supplied the water to the jet condensers 
used at the large turbines. 

In the brewery department, which was also 
located in the Machinery Hall, there was shown a 
15 horse-power electromotor pump, and at the 
pumping station of the Exhibition a 50 horse- 
power turbo-pump was at work, raising the neces- 
sary supply of water for various purposes in the 
Kxhibition. This pump could also, in case of 
emergency, be used as a stationary fire engine, and 
steam was kept up continuously, night and day. 

The separate pavilion of ‘‘ Aktiebolaget de Lavals 
Augturbin” contained a very comprehensive and 
interesting exhibit of four turbo-generators of 
66 units each, and two of 33 units each, connected 
with a high-pressure boiler. This plant was run 
during the greater portion of the day, yielding 
light and power to the whole of the Exhibition. 
The steam pressure was kept at 1700 Ib. per 
square inch. 

The general arrangement of the boilers is quite 
novel, as they are worked automatically. The 
coals are stoked continuously from a box above 
the boiler; this box is filled once every two or 
three hours, according to the load of the tur- 
bine. The stoking boxes in the pavilion in the 
Exhibition were placed in the gallery. The grate 
is shaped like a ring, and has a_ revolving 
motion. The air necessary for the combustion is 
forced into the boiler by means of a fan coupled 
direct to the gearing shaft of the turbine. The 
Steam pressure acts on the valves of the blast 
regulating the combustion, according to the quantity 
of steam consumed. The steam generator con- 
sists of several concentric spirals formed of solid- 
drawn tube, tested under hydraulic pressure of 
more than double that of the working steam pres- 
Sure. The feed water is forced continuously into 
one end of the boiler, and passes through the 


| the high pressure. 





spirals one after the other with considerable velocity. 
The steam generated is submitted to superheating | 
before passing to the turbine. There is no steam 
chamber or large recipient whatever in connection | 
with the boiler ; this would be impossible owing to | 
The higher the steam pressure | 
the smaller is the specific volume of the steam, and, 
consequently, the diameter of the tube can be kept 
small without involving any great loss in pressure | 
from the velocity of the steam in the tubes. It is 
claimed that the danger of explosion is practically 
done away with in this system of boiler. In case a 
tube should actually burst, the steam in the broken 
part would immediately rush out, and as much steam 
would continue to do so, as could pass through an 
opening equal to two sections of the tube—-one at 
each end of the fracture—until the boiler had emptied 
itself of its contents. This quantity of steam is 
not greater than what can pass through the flues 
of the boiler into the smoke-stack, without causing 
any damage whatever. 

The exceedingly powerful circulation of the water 
in the boiler naturally makes the heating surface 
very effective; this circumstance, coupled with | 
the fact that the spaces for steam and water 
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been in successful operation for more than a year 
in the environs of Paris (between Courbevoie and 
Colombes), there being a daily service of 28 depar- 
tures and arrivals. There is no need for us to de- 
scribe the development of the Scotte system ; it is 
sufficient to say that machines by this maker 
were entered for competition at the earlier road 
motor races instituted in France, and that they 
made very good records on those occasions. Since 
that time the system has been steadily improved 
with a view to its practical application for com- 
mercial transport in outlying districts. The trains 
now in use consist for the most part of a steam 
omnibus and a trailing car, both adapted for pas- 
senger traffle; the carrying capacity of these is 
equivalent to 40 persons. There are also freight 
trains made up of an engine and a trailing car 
which can carry from five to eight tons. In addi- 
tion to the two classes there are mixed trains for 
passengers and goods. 

The most interesting portion of the system is the 
steam omnibus, which has been developed into what 
may now be regarded as a standard type. Such a 
motor has recently been made the subject of some 
interesting experiments in the Department of the 


é . 


Sa : 


+) 


x PA Pecu 








Fic. 


are very small, has made it possible to bring the 
dimensions of this new boiler within a small com- 
pass. A combination, for instance, of a 100 horse- 
power turbo-generator, with boiler and condenser, 
occupies only a floor space of 18.9 ft. by 11 ft. 

The exhaust steam from the turbine is condensed 
in a surface condenser; from this it is pumped 
into the hot-water receiver and then again fed into 
the boiler by the feed pump as in marine engines. 
By means of a special regulating apparatus the 
feed pump always feeds into the boiler as much 
water as the turbine consumes steam; by this 
arrangement the quantity of water and steam 
in the boiler, and at the same time the degree 
of superheat, are kept constant. At variable loads 
the fire and pressure of steam are regulated by the 
blast already referred to. The stoking is regulated 
automatically according to the rapidity of the com- 
bustion through the special construction of the re- 
volving grate. The use of air blast has tended to 
considerably reduce the dimensions of the smoke- 
stack. 

The De Laval boiler is self-contained, requiring 
no brickwork except the foundation. The air 
supply passes through an outer shell, whereby it 
absorbs the radiant heat. 

At the Stockholm Exhibition, the boilers, as 
already mentioned, worked at a pressure of 1700 Ib., 
the temperature of the steam being about 600 deg. 
Fahr. The working parts of the De Laval turbine, 
it should be remembered, only come. into contact 
with cool, expanded steam, by which arrangement 
very high degrees of superheat have been made 
practicable, which is synonymous with great eco- 
nomy of steam. After an extended practical expe- 
rience as to the working of the boiler, we shall 
publish a complete report of the results as to con- 
sumption of steam and coal. 








ROAD MOTORS IN FRANCE. 
WE said in a recent article upon this subject (see 
ENGINEERING, page 551 ante) that the Scotte system 
of road traction is in effect a tramway without rails, 





and we referred to the fact that the system has 


Meuse, of which we shall speak again presently. The 
motor car weighs empty 9200 lb., a weight which will 
probably be reduced in the future. It measures 
5.2 metres (17 ft.) in length, and is 1.80 metres 
(71 in.) wide. On the forward part of the plat- 
form carried on the frames is the motor, while the 
rear is occupied by a coach body comfortably fitted 
and holding eight persons ; at the extreme end is a 
standing space, giving accommodation for six more. 
The diagrams that we publish (Figs. 1 to 5) indicate 
the arrangement. At B is the Scotte vertical 
tubular boiler, a variation of the old Field boiler ; 
itis registered to work at a pressure of 12 kilo- 
grammes (170 1b. per square inch). The engine 
is shown at A; it is vertical, with two cylinders, 
and is furnished with variable expansion gear, 
as well as with reversing and _ speed - changing 
gear. The cylinders are 115 millimetres (4.52 in.) 
in diameter, and have a stroke of 120 millimetres 
(4.72 in.); the normal speed is 400 strokes a 
minute. At this speed, and with a steam ad- 
mission of 75 per cent., 25 horse-power are de- 
veloped ; in practice the engine is worked at a 
higher rate of expansion, and 16 horse-power, which 
is usually sufficient, is easily maintained. The fore- 
carriage is arranged as shown ; the wheel axles are 
mounted on the vertical pins fixed at the end of 
the transverse bearer attached to the main frame ; 
the movement of the wheels around the pins is re- 
gulated by the coupling-rods, so that both wheels 
always take the same angle with reference to the 
axis of the boiler. The reversing wheel T is placed 
close to the hand of the driver, who has also con- 
venient access to a foot brake; a supplementary 
screw brake is operated by the fireman. 

The power of the motor is transmitted to the 
rear wheels through their axle E, by the toothed 
gearing of the speed-changing device ; by a steel 
chain h driving a differential shaft D, fixed in the 
frame of carriage below the driver’s seat ; and by 
two steel chains i, 7, the links of which gear with 
the pinions mounted on this shaft and with other 
pinions keyed upon the rear axle. In the speed- 
changing device there are for the high speeds two 
wheels with 37 teeth, for the lower speeds one with 
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25, and a second with 50 teeth. To insure trans- 
mission between this and the differential shaft there 
is one pinion with 9, and a second with 21 teeth; 
for the slower transmission there is a pinion with 
10 and another with 23 teeth. 

The water supply is contained in the tanks 1 
placed under the seats and the floor ; they have a 
capacity of about 150 gallons. Fuel is stored in 
the box j at the forward part of the engine. It is 
fed to the fireman through a slide made in the front 


Fig.J. = 
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being 15 kilometres. The time to be occupied by 
that journey was fixed at 1 hour 35 minutes, in- 
cluding sixteen intermediate stops; to keep this 
time the running speed had to be maintained at 
15 kilometres per hour. This service has given 
excellent results, in spite of bad roads, and 
an excess of traftic. Numerous trials have also 


been made in some of the mountainous districts 
of France, notably in the Ardéche, by the ser- 
et Chaussées, on 


vice of the Ponts roads of 














rate of 18 kilometres on a level gradient. During 
the trials the speeds varied as follows: 14, 11, 10, 
9, 8, and 7 kilometres per hour on gradients of 1, 
2, 3, 4, 5, and 6 per cent. These are not speeds 
that would be obtained in daily service, as it is 
necessary to stop at intervals, not exceeding three- 
quarters of an hour, tore-fill the water tanks. M, 
Gros states in his official report that the working 
, pressure can be steadily maintained in the boiler, 
and that the speeds of the train are very uniform. 


Fig. 2. 





































































































































































of the box. About 14 cubic feet of fuel can be 
carried, At the front end of the engine is a tool 
chest. In running at night four lamps are carried, 
two head lights, and two inside the coach. The 
total cost of the vehicle was 8801. The trailing car is 
attached to the motor car by the screw coupling F and 
by safety chains ; the car is 4.50 metres (14 ft. 9 in.) 
long and 1.80 metres wide; it weighs 33,000 Ib., 
and the coach body is divided into three compart- 
ments. The central one of these has seating space 
for 12 passengers, and the two others are platforms, 
each for six persons standing. The foregoing 
general description may be taken to apply to a 
standard Scotte passenger train ; the mixed and 
freight trains are very similar, except as regards 
the arrangements for carrying goods instead of 
passengers. We may now go on to consider the 
practical results that have been obtained with the 
system. 

As we stated at the commencement of the article, 
there has been a regular service established, for a 
year past, between Courbevoie and Colombes, in 
the vicinity of Paris. During the two first months 
of working, the trains ran for 7680 kilometres 
(4760 miles) and carried 32,715 passengers, without 
any accident. As there were then only two trains 
in actual service, the average daily distance run by 
them was 126 kilometres (78 miles). The example 
thus set by the Scotte Company is about to be fol- 
lowed at several other points around Paris, where 
villages of considerable importance are without any 
satisfactcry means of communication with each 
other. Thus, quite recently a Scotte train has been 
put on the road between the town of St. Germain- 
en-Laye and the little centre of Ecquevilly ; this 
train makes two round trips per day, the distance 
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exceptionally severe gradients. We are informed 
by M. Gros, Ingénieur-en-Chef, that he was able to 
climb up 6 per cent. grades at a low rate of speed ; 
in these trials the road surface was made of newly- 
laid broken stone, lying loose on the surface ; he 
was also able to mount 9 per cent. grades, on better 
roads, at a speed of 6 or 7 kilometres. According 
to the same authority, the train could maintain a 


Fic. 6. 


He also states that the vibration in the motor cir 
is very slight, and in the trailing car it is quite 
unnoticeable ; the engine ran without smoke, as 
coke was the fuel employed, and the noise of tle 
motor and gearing caused no inconvenience to the 
passengers in the front car. The train could Le 
| brought to rest from its maximum speed in a dis- 
tance of 10 ft., and it could be turned around 4 
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FLOATING BRIDGE FOR 


THE 


RIVER ITCHEN. 


CONSTRUCTED FROM THE DESIGNS OF MR. CHARLES W. MURRAY, M.I.N.A., BY MESSRS. DAY, SUMMERS, AND CO., SOUTHAMPTON. 


(For Description, see Page 648.) 
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circle of about 12 ft. radius, when just moving, and 
round one of 50 ft. when running at full speed. 
Some little inconvenience was experienced from 
dust by the passengers in the rear car, but this is 
evidently a trouble that has to be accepted during 
dry weather. The wear on the roads is stated 
to be insignificant even at the higher speeds. 
In conclusion, M. Gros reports that if the trains 
on the Scotte system do not take the place 
of tramways in all respects, they can claim very 
great economy, and offer far superior advantages 
over the existing public vehicles and means of 
transit. They are able to carry more traftic at a 
higher speed and at a cheaper rate, while providing 
better for the comfort of passengers ; moreover, 


= cy per passenger and per kilometre is re- 
uced to .05 franc per kilometre, or about ?d. a 
« rate with which horsed carriages cannot 
We place M. Gros’ conclusions on record 


mile, 
compete. 








without endorsing them, but in the main he is sup- 
ported by the results of trials in other districts. 
3esides the important experience already referred 
to in the neighbourhood of Paris, other lines have 
been started in adjacent Departments ; the trials 
made in the Department of the Vosges are of 
special interest. This Department is mountainous, 
and the working of the important traffic over its 
roads is attended with more than usual difficulties. 
Here the train, consisting of a motor and two 
wagons loaded with 20 tons of pig iron, climbed up 
gradients of 16 per cent. and passed over the 
summit of the Schlucht, which is 1300 metres high. 
In the Haute-Sadne also the roads traversed by 
the train is full of steep gradients, which were tra- 
versed very successfully by a train made up with 
iron-loaded wagons and crowded with standing pas- 
sengers. Perhaps of more interest than the fore- 
going, are the experiences obtained in the Depart- 





ment of the Meuse, also a hilly district, though not 
so formidable as that of the Vosges. Here, asin the 
Ardéche, put ona more complete scale, the trials 
were made under the supervision of an officer of 
the Ponts et Chausseés, M. Kuss. The Depart- 
ment, to the great inconvenience of the inhabitants, 
is to a large extent deprived of any but the most 
primitive means of intereommunication. It has 
not been possible to construct cheap, light railroads, 
not only on account of the cost, but also because of 
a refusal on the part of the military authorities to 
sanction the making of such lines, which might con- 
ceivably prove a future source of danger to the 
frontier. In such a district the use of a road- 
motor system possesses a special importance. The 
Scotte Company was accordingly invited to submit 
for trial one or more complete trains ; these were 
placed in the hands of M. Kuss, with the object of 
subjecting them to exhaustive tests. The passenger 
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train furnished was made up in the same way as 
those already described, and during the 20 days 
that the experiments lasted, it was run exactly as 
if it was at work in regular public service, making 
stated stops, and taking on water and coke under 
ordinary conditions. We may briefly indicate some 
of the principal incidents of this protracted test. 
On one occasion, when climbing a gradient of 14 per 
cent. and 100 yards long, it became necessary to 
stop and add extra weight on the motor car to 
obtain sufficient adhesion ; in descending the same 
gradient, it was found possible to stop in a distance 
of 10 ft. Sometimes, m passing over very difficult 
ground, it was necessary to stop for several minutes 
to recover a suflicient pressure of steam. These 
delays did not prevent a speed of 12.8 kilometres 
from being recorded when the roads were in good 
condition. Newly-made roads covered with broken 
stone, and not levelled with the steam roller, gave 
considerable trouble, as they would do to any 
wheeled vehicles, and even more difficulty was 
experienced with ill-kept and dusty roads ; on these 
it was frequently necessary to stop for cleaning, 
and also to get up pressure ; but even under these 
unfavourable conditions a mean speed of 11.4 kilo- 
metres was obtained. 

These results were obtained in the tests on pas- 
senger trains ; a second series referred to goods 
trains. Behind the motor car there were coupled 
two wagons, one weighing 5150 lb. and loaded with 
1470 lb. of pig iron ; the second weighing 2150 lb., 
and loaded with 11,800 lb. The motor weighed 
9174 lb. ; it carried 286 lb. of coke and 1100 lb. of 
pig iron ; in addition to this the motor car carried 
10 passengers, weighing 1650 1b. The vehicles were 
coupled with screw couplings and safety chains. 
The train, weighing in all about 21 tons, ran suc- 
cessfully up and down gradients of 3 per cent. No 
difficulty was experienced in stopping and starting ; 
but as a precaution the second wagon was fitted 
with a special brake. From these various trials 
M. Kuss deduced very favourable conclusions. He 
reports that after a few preliminaries the train 
worked with great regularity ; that neither smoke 
nor steam escaped in considerable quantities ; that 
it very rarely alarmed horses ; and that it could be 
kept entirely under control ; and that starting and 
stopping were easy. The average speeds made were, 
on a level, 15 or 16 kilometres per hour ; from 5 to 6 
on steep rising gradients ; and from 18 to 20 in 
going down similar grades. Comparatively frequent 
stops were necessary, for the most part to recover 
steam pressure, which often ran down in ascending 
hills. The consumption of fuel and water were as 
follows: Coke, 4.9 kilos. per kilometre (17 Ib. 
per mile); this is very high, but is partly to be 
accounted for by the inferior quality obtainable. 
The consumption of water was 25 kilos. per kilo- 
metre (about 88 Ib. per mile). 

Still more complete experiments were carried out 
in the same Department of the Meuse during last 
winter, and at a time when the ground was covered 
deeply with snow, which greatly increased the difti- 
culty of the service. The trials consisted in running 
a daily service of trains from January 9 to Feb- 
ruary 13. The route chosen lay over the main 
roads, some of the smaller roads that had been 
selected having been found impassible for wheeled 
traffic. In order to prevent the wheels of the train 
from sinking too deeply into the snow, the tyres 
were armed with spikes, and afterwards with trans- 
verse projecting ribs. Over roads with 5 and 6 per 
cent. gradients, and covered with snow that had 
been hardened by previous traftic, the train passed 
easily at a speed of 7.4 kilometres per hour and for 
a distance of 26 kilometres. The temperature in 
the passenger compartments was well maintained, 
steam being turned on to the water in the tanks 
beneath the seats at every stop. During ten days 
of regular public service, the trains ran a distance 
of 468 kilometres, and coisumed 6000 lb. of coke. 
The following is a summary of the conclusions 
arrived at by the engineers in charge of this in- 
teresting series of experiments. Snow and frost 
do not interfere with the regular working of the 
Scotte trains, although, at the same time, they 
reduce the speed to 7.5 kilometres per hour ; 
during rain or thaw the mean speed has been 8 
kilometres, except when on nearly impassible roads 
only 4 kilometres could be attained. Under the 


most severe conditions the amount of fuel con- 
sumed was 5.8 kilos. of coke per kilometre, or 
about 20 Ib. per mile. 

It would seem from the foregoing experiments, 
as well as from the experience of a year’s working, 





that the Scotte system of railless tramway, has 
proved its suitability for the cheap and relatively 
expeditious transport of passengers and goods, in 
districts where the amount of traffic is too small 
to justify the construction of the cheapest form of 
fixed railway. It is under such conditions as these, 
where power transport on common roads finds its 
most useful application, and the practice which 
France has thus established, will doubtless be 
copied in other parts of the world. 





RAILWAY EXHIBITS AT THE 
BRUSSELS EXHIBITION. 
(Continued from page 617.) 

Tue 1897 locomotive, exhibited by the State 
Railways, is probably the heaviest tank locomotive 
that has yet been built (Figs. 21 to 23, pages 
650 and 651). It is a compound locomotive with 
two sets each of six wheels coupled and a hinged 
frame of the Mallet type, and can exercise a tan- 
gential effort of 13,500 kilogrammes (133 tons). 
It was built to haul on the inclines near Liége, 
which vary from 30 to 32 per millimetre (1 in 
33} to 1 in 31}), a load of 330 tons at 30 kilo- 
metres (18? miles) per hour. All the weight in 
this giant engine is useful adhesive weight, amount- 
ing in working order to 99 tons. In general the 
Belgian engines, and especially the latest types, 
have far more spacious foot-plates and cabs than 
engines of equivalent types on this side of the 
water. In point of construction they are as excel- 
lent in their way as the best manufactured by our 
great companies, and their records in active service 
are excellent—their outlines and general arrange- 
ments show clearly the effects of French treatment 
of original British types. 

The following figures show the dimensions : 

19.69 in. and 

31.89 in. 

25.59 in. 

6 ft. 9 in. 

9 ” 6 ” 





Diameter of cylinders 


Stroke ... ae ae ies 
Distance between centres ... 
Width over cranks, extreme 
», | between valve-rod centres Si Ga. 

Length of eccentric-rods 8 ft. 6 in. and 

8 ft. 7 in, 
Valve gear ... Fh a ... Walschaert’s 
Diameter of driving wheels we 4.16 ft. 


Wheel-base ae a ee 30.7 ft. 
Distance, centre to centre of axles 4.92 ,, 
ie tween leading and 
trailing sets of wheels ... 0% 11 ft. 
Length of grat iss ae ee 
Breadth ai a mA ae 8.73 ,, 
Area oie 84.6 sq. ft. 


Length of external firebox... - 10.42 ft. 


Breadth of external firebox a 


bottom a” ae ie ners 9.38 ,, 
Length of shell... LG 16.5. ,, 
Diameter _,, fe — 4,92 ,, 
Thickness of plate ... ne A 0.747 in 
Height of centre of boiler above 

rail See 8.2 ft 


Working pressure "., 220 Ib. per sq. in. 


Tubes (Serve) : 


Length ‘ as Sb ni 13.26 ft. 
Number ee ne <n 
Diameter (outside) ... ‘e Nee 2.75 in. 
Chimney diameter at bottom... 35.0 ,, 
ss * top — 25.6 ,, 

Height above rail... me Bs 14.4 ft. 
Springs st = (inside) 
Length of locomotive inside buffers 46.5 ,, 
Heating surface, firebox ... ... 161.46 sq. ft. 
Tubes, outside ss bas : 572 ys 
Total ... - 7 ee 1733.46 ,, 
Weight of engine, empty ... es 81 tons 
Weight loaded (equally distributed 

over axles) ... ee ee a 2 « 


Another six - wheeled coupled engine, built in 
1888, is shown in Figs. 24 and 28 (see page 
651). This is a tank engine for passenger service 
with light trains on heavy gradients, with 3 ft. 
11, in. diameter wheels. This is a favourite type 
(No. 11), and the engine exhibited was the 
fiftieth built. The dimensions in this case are as 
follows: 


Diameter of cylinders 1 ft. 1? in 
Stroke... me es Ate me A 5. es 
Diameter of boiler ... : ae 3, 65; 
Number of tubes... 147 
Length a ais 8,, 443, 
Diameter outside... , 133 in 
Heating surface, fireb ox ae 72.8 sq. ft. 

‘ “ tubes 497.0 

> total 569.8 


Capacity of boiler . - 95.55 cub. ft. 
Weight on wheels, leading 10.04 tons 
driving hs 10.53 ,, 

‘a + trailing a 9.64 ,, 
Total weight in working order 30.22 ,, 
Weight, empty ie 24.58 


” ” 


” 





Length of grate... a ve 6 ft. 
Breadth en .. 3 ft. 833 in. 
... 154 1b. per sq. in. 


Working pressure 
Walschaert’s 


System of valve gear 
(To be continued.) 








CARRIAGE AND PASSENGER FLOATING 
BRIDGE. 

WE illustrate on our two-page plate this week and 
also on page 647, a carriage and passenger floating 
bridge, built by Messrs. Day, Summers, and Co., to 
the design and specification, and under the superin- 
tendence of Mr. Charles W. Murray, M. I. Mar. E., 
M.I.N.A., of Oriental-place, Southampton, for the 
Southampton and Itchen Floating Bridge and Roads 
Company. The bridge is of interest, inasmuch as the 
experience of 12 months’ working has proved it a 
great advance on its predecessors in general efficiency, 
and especially in economical coal consumption. 

The hull proper (Figs. 1 to 3 on our two-page plate), 
which is built entirely of Siemens-Martin mild steel, 
is 92 ft. long, 38 ft. wide, and 4 ft. 10 in. deep at 
centre. On it are erected two deck-houses—one on 
either side—each 77 ft. long and 10 ft. 2 in. wide, the 
space between them forming a carriage way 17 ft. 8 in. 
clear in width. At the ends of the houses there are 
passages leading to side galleries which are 4 ft. 6 in. 
wide and extend from end to end of the hull. 

Under the deck-house roof, which is of galvanised 
corrugated iron—16 W.G.—are two large general 
cabins, one subscribers’ cabin, one ladies’ cabin, and 
necessary accommodation, watchman’s cabin, contain- 
ing bed berth, steam heating apparatus, and the usual 
fittings, lavatories, lamp-room, engine-room, and 
boiler-room (Fig. 2). The cabins are lined with match- 
boarding grained and varnished, but no provision has 
been made for upholstery, the time occupied in cross- 
ing the river being on an average about three minutes, 
and therefore not sufficiently long to enable passengers 
to appreciate the comfort to be obtained from cushioned 
seats and fittings. The total area of floor space in the 
public cabins is 764 square feet, and on deck outside 
the cabins (not including the carriage way or prows), 
1136 square feet. There is seating accommodation 
inside the public cabins for 119, and outside for 135 
passengers. The total area of deck space for vehicles or 
cattle is 1578 square feet. The hull is divided by trans- 


| verse bulkheads into five water-tight compartments 


—a very desirable precaution—as although the journey 
from bank to bank is short, the trattic up and down 
the river is at certain states of the tide very consider- 
able. 

The prows, built of steel framework and memel- 
pine planking, are 28 ft. 10 in. long and 17 ft. 6 in. 
wide (Figs. 1 and 2), and each contains a separate gang- 
way for foot-passengers. They are lifted and lowered 
by means of iron rods and steel ropes passing over 
pulleys on vertical standards, and connected to 
wrought-steel racks. Each rack is worked by a pinion 
keyed to a vertical shaft passing down through the 
roof; at the bottom of the vertical shaft there is a large 
bevel wheel, which is actuated by a bevel pinion 
carried on a short horizontal shaft, which passes 
through the side of the deck-house, and has keyed on 
to its outer end a large hand-wheel 6 ft. in diameter. 
As the prows practically balance each other, the only 
work to be done in raising and lowering them is that 
due to the friction of the gearing, an amount which 
is easily accomplished by one man. : 

The Leite is propelled by means of a steel-wire rope 
on one side only. Grooved pulleys, carried on bearing 
blocks secured to wrought-iron plate brackets, take 
the weight of the driving rope at each end of the 
bridge, the brackets extending beyond the ends of 
the hull, so as to allow the pulleys to grip as great a 
length of the rope as possible. Amidships the rope 
passes once round a cast-iron driving wheel (Fig. 5), 
8 ft. 9in. in diameter, which receives its motion by 
suitable cm from the engines. The bottom of the 
groove of the driving wheel is fitted with removable 
segments of soft cast: iron, the object being to minimise 
the wear of the steel-wire rope at the expense of the 
segments, which can be easily removed at small cost. 

On the opposite side of the bridge there are similar 
grooved pulleys and blocks, but the supporting brackets 
are attached directly to the hull. A steel-wire rope, 
parallel to the driving rope, passes over the pulleys, 
and so assists in keeping the bridge straight. The 
ends of both guiding and driving ropes are connected 
to heavy weights which hang in wells on the river 
banks some distance above high-water mark. The 
draught of water with steam up, 10 tons of water In 
tanks, and coal bunker full, is 2 ft. 1 in., and the free- 
board 2 ft. 64 in. 

The engines (Fig. 4) are of the overhead grasshopper 
type, compound, and jet condensing, having two — 
at an angle of 90 deg. The cylinders are 9} in. anc 
16} in. in diameter and 3 ft. 3in. stroke. The air pump 
is 11} in. in diameter and 11 in. stroke, and fitted with 
metallic valves. The injection water is drawn from . 
plate-iron pocket built on the inside of the shell plating 
in the engine-room, the top of the pocket being about 
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1 ft. above the normal water-line and closed by a cast- 
iron water-tight door. A hole in the shell plating, 
about 44 in. in diameter, allows the entry of water to 
the pocket ; any weeds which enter, and which, if 
allowed to remain, would choke the strainer on the 
end of the injection pipe, are within easy reach of the 
engine-driver. The sanitary am, suction pipe is also 
connected with the pocket. The feed pumps are two 
in number, each 2? in. in diameter and 6 in. stroke, 
and, with the sanitary pump, 3 in. in diameter and 
9 in. stroke, are worked by rods from the beams. 
The general arrangement of the engines and boiler is 
shown in Figs. 3, 4, and 5. 

The boiler is of the multitubular straight-through 
type. It has a diameter of 5 ft. 9 in. and a length 
of 10 ft. 1 in., and is constructed of Siemens-Martin 
mild steel for a working pressure of 75 lb. per square 
inch. Details are shown in Figs. 6 and 7. 

A Clarke-Chapman duplex donkey pump is fixed in 
the stokehold, with all the necessary connections to 
sea, fresh-water tanks, and the bilge of each compart- 
ment in the hull. It is also arranged to serve for 
washing decks and use in case of fire, a standard being 
fitted on deck with a long length of hose and nozzle. 
Sanitary tanks have been placed high up in the 
roof, and these are supplied by the engine pump when 
the bridge is on passage, and by the donkey pump 
at any time when necessary. Four fresh-water tanks, 
holding in the aggregate about 10 tons, rest on bearers 
underneath the cabin floors, and the position of these 
has been so determined that the trim of the bridge will 
be in no way affected, as the water is used for the 
boiler. A telegraph, by Hornsey of Southampton, 
had also been fitted to transmit orders from the deck 
man at either end of the bridge to the driver in the 
engine-room. ; 

As regards the economical performance of the bridge, 
the following figures prove an exceedingly satisfactory 
result. 

Breadth of river at high water 
Average number of double trips per 


376 yards 


GBY Sess, a0 eee nee. 55 
Approximate displacement of bridge 
on passage... Saeeies ss 
Average gross consumption of coal 
r week, including banked fires... 
Net saving of coal as compared with 
the previous bridges doing similar 
duty ... es ie oa ee 


THE ENGINEERING DISPUTE. 
To THE EprTor OF ENGINEERING. 

Sir,—Among all the expedients that have been pro- 
posed with a view to preventing future contests in the 
engineering world, I venture to say that the most potent 
has hardly been noticed, and this 1s, to abolish the pre- 
sent barbarous apprentice system. 

In former days, when to drill and tap on the square, 
and to chip and file flat, were the qualifications looked for 
in a fitter, the beginner certainly spoilt work and tools in 
his first year or two, and was reasonably expected to 
make up for this by working for less than he was worth 
during the remainder of his term. Nowadays, any young 
fellow with a mechanical turn learns to work a machine 
to profit in a month, and yet, in most cases, is kept on 
nominal wages for five years. He knowsall through that 
he is worth more than he gets; he sees himself looked 
upon simply as one of so many whostarted the same year, 
be they genuine mechanics or duffers ; what wonder that 
he get discontented? And what wonder that, his term 
over, he looks upon his employer as one who owes him 
arrears, and forthwith combines with others to enforce 
payment of such? ; 

This whole system is unsatisfactory, and has nothing 
that can be said for it, save that it is venerable, and does 
not cause much trouble; that it is protitable is an entire 
fallacy, and the sooner it is put an end to the sooner shall 
we see approximate contentment in the workshop and 
—— maximum output therefrom. _ 

t at least double the present proportion of boys be 
engaged on trial every year; put a leading hand of the 
right sort in charge of them ; at the end of the year send 
away all the second-rate fellows, keeping only those who 
really show mechanical capabilities; and pay the lads 
thenceforth what they are worth. Meg 

There is no lack of lads with the necessary capabilities, 
and there is no lack of jobs somewhere in the world for 
lads who have not such capabilities. A year’s probation- 
ship in an engine shop will not be lost time—at least dis- 
cipline will be learned. 

Were this system made general, it could only be a 
matter of years, and the present ‘‘ Come-night-come-nine- 
pence”-man, the mainstay of the Union, would dis- 
appear. 

Now is the time to make the change: a change that 
public opinion would support, and one that could not fail 
of working great improvement all round. 

I am, Sir, yours truly, 


Rosert T. NAPIER. 
Glasgow, November 23, 1897. 


202 tons 


1 ton 17 ewt. 


44 per cent. 








THE PAST SUMMER TRAIN SERVICES. 
To THE EpiTor OF ENGINEERING. , 
Sirn,—I find I am wrong as to Mr. Stretton having 
asked in the Press why we ‘‘cannot go from London to 
Brighton in 50 minutes.” I thought he had so finished a 
letter to one of your contemporaries on September 17, but 





I find, on looking it up, that it ends on the same lines, 


but makes no mention of 50 minutes. This quotation 
comes from letters to me. 

As to the Midland Railway, I see nothing in Mr. 
Stretton’s letter to make me change my views, which are 
founded on careful observations by myself and others 
whom I can trust, taken along with much study of 
authentic statistics, both extending over a g many 
years. The unpunctuality which i referred to was not 
caused by other companies’ trains, but is constant and 
great in the case of trains which are entirely under its 
own control, as far as Carlisle. 

Iam well up in the relative lateness of Midland and 
North British trains at Carlisle, and if the term ‘“‘sin” 
is suitable for the latter, then ‘‘ sinner” is correct for the 
former. If Mr. Stretton had carefully examined and 
analysed the daily arrivals of both, not only for last 
summer, but fora year or two, he would have found that 
I was not rashly rushing into print. 

I must mildly protest against Mr. Stretton putting 
sweeping statements into my mouth by saps: a few of 
my —— without the context. said nothing 
about last year, I plainly referred to its train speeds for 
years back ; I did not say that ‘‘unpunctuality reigned 
supreme,” I said it did on ‘‘its long-distance traffic ;” 
anyone could see I meant an abandonment of competi- 
tion for passenger traffic, and an increase in passengers 
carried all over the system is outside the question. If 
Mr. Stretton could see a comparative Table for all the 
years from 1888 to 1897, showing the increases of Scottish 
through passenger traffic of the Midland and its East and 
West Coast rivals, he would, as a shareholder, have his 
eyes opened, and his mouth also (at the next meeting) ; 
especially if he thought of the amount sunk by the 
Midland in the Forth Bridge. 

I remain, Sir, yours faithfully, 
Norman D. Macpona.p. 
Edinburgh, November 22, 1897. 








“THE ASSTHETIC SIDE OF ENGI- 
NEERING.” 
To THE EDITOR OF ENGINEERING. 
Srr,—You may not be disposed to continue the corre- 
spondence upon this subject, but perhaps you will allow 
me to say that the fact remains, whether the existing 
towers are according to Sir Horace Jones’ original, or a 
modified design. Sir John Wolfe Barry, at some time, 
had the advantage of his assistance, and the Tower 
Bridge exists, and is recognised by most people, as a mag- 
nificent monument of constructive skill. Of Mr. Stat- 
ham’s taste I have the highest opinion, but he will agree 
that if engineers have sometimes sinned in this respect, 


architects have also. 
Yours faithf — 
V. De MICHELE. 


Higham, Rochester, November 21, 1897. 








CHARGES FOR SPECIFICATIONS. 
To THE EDITOR OF ENGINEFRING. 

Str,—There seems to be a growing tendency on the 
part of those advertising for tenders, to stipulate that 
specifications, &c., can be obtained on payment of a 
certain sum, varying from 1/. 1s. to 10/. 10s., no part of 
which will be returned. 

This is paramount to asking contractors to pay the 
office expenses incurred in making out the necessary plans 
and specifications, 

It is well known that contractors cannot go thoroughly 
into matters and get out estimates without considerable 
expense, and unless they are successful in securing the 
contract, this expense is a dead loss. 

Surely this is all that should be required of them. 

No respectable firm objects to the payment of a deposit 
which is returnable on receipt of a bond fide tender. 

If contractors refused to tender under such conditions 
this clause would become a thing of the past. Unless 
such a stand is made contractors will soon have to include 
in their charges :—‘‘ expenses for the honour of being 
allowed to tender.” 

Yours truly, 
November 24, 1897. Farr Puay. 


ECONOMY IN ‘‘ WILSON ” GAS 
PRODUCERS. 
To THE EpitorR oF ENGINEERING. 

S1r,—Your correspondent, who signs himself ‘‘ Pro- 
ducer,” has called attention in your last issue to an im- 
portant point in connection with the cost in fuel per ton 
of ingots made by the open-hearth process. Considering 
that there are many works which are not close to the 
collieries from which the coal for the producers is drawn, 
it has always seemed to me that it was false economy to 
use a very small, dirty fuel, on account of the expen- 
diture in carriage on a large percentage of useless ash. 
And, besides the item of carriage, the labour incidental 
to the production of 1000 cubic feet of producer gas from 
a dirty coal with a large percentage of ash is more than it 
would be from a purer fuel ; there is also a greater quan- 
tity of clinker or cinders to be removed ; and a larger 
capital output upon producer power is required to work, 
say, a 20-ton furnace, than would the case with 
fewer producers using a cleaner fuel. Whether it would 
pay, commercially speaking, to wash a dirty coal before 
using it in producers, as your correspondent suggests, 
rather than pay an increased price per ton for a cleaner 
fuel with a less percentage of dirt, depends very much 
upon the nature as well as the percentage of the im- 
purities in the dirty coal itself. There are now, at many 
works in this country, producers which are running a 
week without any cleaning out, other than what is done 








from time to time while they are oy continuously at 
their full speed in the gasification of fuel; that is to say, 
they are running with only a weekly or fortnightly stop- 
page for thorough cleaning out or clinkering purposes, 


Yours — 
November 23, 1897. Oren HEARTH. 


THE BRITISH FIRE PREVENTION 
COMMITTEE. 
To THE Eprror or ENGINEERING. 

Str,—I have the pleasure of handing you some parti- 
culars of this Committee, the idea for which originated in 
connection with the Paris Charity Bazaar Fire, and the 
arrangement of a British representation at the impendin 
International Fire Congress to be held in connection wit 
the French capital. The encouragement the pro Is of 
the executive received led to an extension of the Com- 
mittee’s programme when the general question of fire 
prevention in this country was given precedence to any 
special question of safety at public entertainments or the 
representation at Paris. hanks to the assistance of 
the original members, the work could be quietly but 
surely map out, but had it not been for Friday’s 
serious conflagration in the City, some weeks would yet 
have elapsed before venturing to call your attention 
to the Committee’s purposes. 

As it is, however, I consider Friday’s fire a sufficient 
reason to inform you that active steps are being taken to 
deal with the question of fire protection from a more serious 
view than has hitherto been the case, and primarily from 
the aspect of fire prevention. There is no doubt that the 
majority of our fires could be prevented, and their extent 
could nearly always be limited with the aid of better 
planning and construction, no matter how excellent and 
efficient fire service is. It is quite unnecessary that we 
should have so many outbreaks occurring, and when they 
occur that we should handicap our‘gallant firemen in extin- 
guishing them as we do at present. The question of fire 
prevention has, so far, been much neglected. 

The objects of the Committee are defined on the en- 
closed; but I should perhaps add that one of the principal 
ideas in forming the Committee was to avoid any one of 
the conflicting interests being treated in a one-sided 
manner. This is the reason why the various vested, 
commercial as well as the professional and official, 
interests, will be represented on the Committee. The 
difficulty of obtaining independent opinions regarding 
measures, methods, or appliances for minimising fire 
risks is also one of the reasons for the formation on its 
present lines. 

Perhaps I should add that the original members 
already number nearly 200, that the publications of the 
Committee have commenced, among those in preparation 
being by the architect to the London County Council 
Blashill), Mr. Darbyshire, F.S8.A., Mr. Farrow, 
B.A., and Mr. Max Clarke, as well as several 
summaries of foreign legislation and parliamentary pro- 
ceedings and extracts from the English, Continental, and 
American literature on the subject. 

Again emphasising the fact that this body is primarily 
intended for taking up the question of fire prevention as 
distinct from its extinction, and thinking that the work 
may perhaps call for comment on your part. 

I am, dear Sir, yours very truly, 
Epwin O. Sacus. 
The following is the circular referred to above. 
Tue British Fire PREVENTION COMMITTEE. 

The first step towards forming the British Fire Prevention Com- 
mittee were taken some months back in connection with the Paris 
Charity Bazaar Fire, when the safety of places of public entertain- 
ment was under consideration. 

Owing to the encouragement received, the scope of the Com- 
mittee’s work was gradually extended, and now embraces all 
matters relating to Urban Fire Protection, having, however, 
primary regard to the prevention of fires as distinct from extin- 
guishing them. 

The objects of this body will be to direct attention to the pro- 
tection of life and property from fire by the adoption of preventive 
measures, &c., to use its influence in every direction towards mini- 
mising the possibilities and dangers of fire, to bring together 
those scientifically interested in the subject, and to arrange 
periodical meetings for the purpose of discussing practical ques- 
tions bearing on the same, 

Arrangements have been made for a reading-room in connec- 
tion with the offices, and a library is being formed there. Papers 
dealing with the subject, as well as extracts from technical 
literature concerning it, will be published by the Committee. 

The British Fire Prevention Committee will comprise a General 
Ce ittee of Members, a Council, with a President and Vice-Pre- 
sidents, and an Executive. 

The General Committee will be principally formed of members 
of the technical professions, and will include architects and sur- 
veyors, civil, mechanical, and electrical engineers, and other 
scientific men. Acting officers of the leading fire brigades, Go- 
vernment, county, and municipal officials, and the managers, 
secretaries, and actuaries of insurance offices are also eligible for 
membership. Members of Parliament, and of county councils 
interested in the subject, will be invited to join the Committee, 
as well as several manufacturers, large employers of labour, 
warehousemen, owners of commercial property, and some of the 
leading theatre managers and others prominently connected with 
our public entertainments. 

The Council will be drawn from the General Committee, and in 
its hands all decisions as to the extent and character of the pro- 
ceedings will rest. 

Arrangements for meetings, the selection of papers, and other 
matters of detail, &., will be in the hands of the Executive. 

Epwin O. Saciis, 
Chairman of the Executive. 

The Offices of the Committee, 1, Waterloo-Place, Pall Mall, 

London, 8.W., November 20, 1897. 








(Mr. 
F.R.I 








BorprEAvx.—It appears that in the first nine months of 
this year 1749 steamers and railway vessels, of an aggre- 
ate burden of 1,143,770 tons, entered the port of Bor- 
eaux. The corresponding entries in the corresponding 
period of 1896 were 1794 vessels, of an aggregate burden 
of 1,155,572 tons. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 17, 1897. 

Wirurn the past six months pig-iron production has 
been increased at the rate of 2,000,000 tons a year, 
and stocks have been decreased at the rate of 600,000 
tons a year; that is to say, within six months up- 
wards of 1,000,000 tons more iron have been made, 
and stocks have been drawn upon to the extent of 
300,000 tons. Despite that wonderful record, there 
is a noticeable sagging of prices within less than a 
month of the time, when ordinarily heavy buying is 
done. There is at present an enormous consumption, 
but large and small buyers betray no anxiety to make 
provision to any great extent for 1898. All believe 
that we are on the eve of a still larger production, 
and that 1898 will be a phenomenal year in iron and 
steel. Productive capacity of furnace and mill and 
shop has been considerably enlarged. A broadening 
out of trade foundations has been quietly going on, 
and still is. In coke new and extensive vlants are 
being put down. New ore combinations have been 
effected, looking to important economies and greater 
production. Docks, conveying apparatus, lake-boats 
of enormous power and capacity, have been added, 
and Carnegie’s ore road is having 1000 steel cars built, 
to be drawn by 100-ton locomotives, to supply his 600- 
ton-per-day furnaces at Pittsburgh with the cheapest 
and richest ore in the world. Alabama blast-furnaces 
and blast-furnaces elsewhere have been put in first- 
class condition. Rolling mills have been repaired. 
Economics of every sort have been adopted. Wages 
scales have been fixed. Wages have been, and will 
be, levelled up to put Labour in good humour. At 
this time vigorous and well-posted travellers are in 
the enemies’ country across the Atlantic with order- 
books in hand, and quotations for negra at a point 
that they figure out, will bring big business. Last 
week the Baldwins booked orders for 59 locomotives 
for export. Prices for iron and steel products have 
reached a low ebb. Numerous big enterprises are 
rojected, Even rail-road building is more promising. 
"he business in crude and finished iron for the week 
has been light, and there is no present prospect for 
immediate improvement. Predictions are quite fre- 
quent in trade journals of a general revival of demand. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A slightly better feeling 
ruled at the forenoon market last Thursday, but the deal- 
ing was indifferent. Only 12,000 tons were dealt in. In 
the afternoon other 15,000 tons changed hands, and the 
close was about steady. The settlement prices were as 
follow: Scotch iron, 45s. 6d. per ton ; Cleveland, 41s. 54d.; 
Cumberland and Middlesbrough hematite iron, 48s. 3d., 
and 4%s. 14d. per ton respectively. Dealing was very 
inactive on Friday forenoon, but prices were steady, 
and about 10,000 tons of iron were sold. Scotch rallied 
4d. per ton. Not much change took place in the afternoon, 
and the settlement prices were 45s. 6d., 41s. 3d., 48s. 44d., 
and 493. 14d. per ton. The market was flat on Monday 
forenoon, and about 15,000 tons were dealt in at about 2d. 
per ton decline. In the afternoon the market was again flat. 
Scotch warrants closed 3d. per ton down on the a, and 
the settlement prices were 45s. 3d., 41s. 14d., 48s. 14d., 
and 48s. 9d. per ton. Some 15,000 tons changed hands in 
the afternoon. Business was very quiet in the warrant 
market on Tuesday forenoon, but the tone was steady. 
About 10,000 tons were dealt in, and a similar quantity of 
iron changed hands in the afternoon, some 4000 tons of 
which were east coast hematite iron on month account. 
The close was flat at a decline of 4d. to 34d. per ton, and the 
settlement prices were 45s. 3d., 41s., 48s., and 48s. 9d. per ton. 
Some 15,000 tons were dealt in this forenoon, the commis- 
sion houses being the chief sellers. The tone was flat 
and 2d. to 3d. was lost by Scotch and Cumberland iron. 
In the afternoon the feature of the market was the selling 
of 10,000 tons of Cleveland iron. The day’s sales ex- 
tended to about 35,000 tons. The settlement prices were 
45s. l4d., 40s. 9d., 47s. 104d. and 48s. 104d. per ton. 
The quotations for No. 1 special brands of makers’ iron 
are as follow: Clyde, 50s. 6d. per ton; Gartsherrie, Sum- 
merlee, and Calder, 51s. ; Coltness, 52s. 3d.-—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ardros- 
san), 50s. ; Shotts (shipped at Leith), 52s. ; Carron (shipped 
at Grangemouth), 51s. 6d. per ton. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
5547 tons, against 3723 tons in the corresponding week 
of last year. They included 7“6 tons for Germany, 240 
tons to Holland, smaller quantities to other places, and 
4216 tons coastwise. There is now a reduction in ship- 
ments for the year amounting to fully 25,000 tons. There 
are now 75 furnaces in blast in Scotland, as compared 
with 77 blowing at this time last year, four having been 
blown out at Clyde Iron Works for repairs. There is still 
a heavy ccs see demand, although there is a hesi- 
tancy amongst buyers in placing new contracts. Still, 
there is comparatively little disposition either to buy or 
to sell until something is known of the negotiations for 
the settlement of the dispute in the engineering trade. 
All the same, a more cheerful tone has been apparent 
since the Engineering Conference was fixed, and it 
is to be hoped that before the close of the month 
masters and men will be able to bring to a close a state of 
affairs which has existed longer than either side antici- 
pated. The continued importations of iron and steel into 
this country from America show that there has not been 


any marked improvement in the home trade on the other 
side of the Atlantic, and competition from that quarter 
will doubtless continue for some time to come. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 342,019 tons yesterday afternoon, as 
against 342,393 tons yesterday week, thus showing a 
reduction amounting to 374 tons for the past week. 


Importation of American Pig Iron.—The steamer Indra- 
lema lately arrived in the Clyde with 1000 tons of 
American pig iron, which was shipped at Norfolk, Va. 
The iron subsequently found its way into the hands of 
Coatbridge founders. 

Finished Iron and Stecl.—Consumption of pig iron in 
the steel works shows a slacking off, but there is a quiet 
demand both for manufactured iron and steel, with prices 
nominally unchanged ; still some makers of steel plates 
are taking less than the list prices. 


Sulphate of Ammonia. — Sulphate of ammonia keeps 
firm at the last quoted price, which is 9/. per ton. It is 
also very steady for forward demands. 


Glasgow Copper Market.—One lot of copper was sold 
last Thursday forenoon at the previous day’s price, but 
nothing was done in the afternoon. At the forenoon 
market on Friday 25 tons of copper were bought, and 
the price advanced 2s. per ton. There was 
nothing done in the afternoon, and the closing cash 
quotation was 48/. 1s, 3d. per ton. No copper was dealt 
in on Monday forenoon, and the price fell 2s. 6d. per ton 
down to 47/. 18s. 9d. per ton, and to 48/. 5s. three months. 
The afternoon passed over without any business being 
transacted. Yesterday morning no business was done, 
but the price advanced 5s. per ton. The market was still 
idle in the afternoon, but the quotations rose other 2s. 6d. 
per ton. No business was reported in the copper market 
this forenoon, but the price rose 1s. 3d. per ton. In the 
afternoon the market was idle, and prices were unchanged, 
and the settlement quotation was 48/. 5s. per ton. 


Institution of Engineers and Shipbuilders in Scotland.— 
The second monthly meeting of the forty-first session of 
this institution was held last night, when a portion of the 
business was the discussion of Mr. F. J. Rowan’s paper 
on ‘Water-Tube Boilers.” The Secretary read short 
written statements, amongst others, from Admiral Selwyn 
and Mr. Thornycroft, both of whom were very severe on 
Mr. Rowan for some of the statements made in his paper, 
which they very decidedly challenged. Subsequently, 
Professor Watkinson urged some cy sey A arguments 
against some of the positions taken up by the author of 
the paper, and he had models of water-tube boilers ready 
to use in support of his arguments. But Mr. Robert 
Caird had a paper to read on ‘‘A Graphic Log,” and 
consequently the discussion was postponed till next 
meeting. 

West of Scotland Iron and Steel Institute.—A meeting 
of this body was held last Friday evening, when Mr. 
Galbraith, manager of the blast-furnaces of the Glasgow 
Iron and Steel Company, at Wishaw, read a paper on the 
‘* Use of Blast-Furnace Gases ina Gas Engine. It was 
supplemented by a report from Professor W. T. Rownden. 


Hlasgow and West of Scotland Technical College Scien- 
tifie Society.—An ordinary meeting of the above Society 
was held in the Technical College buildings on the even- 
ing of Saturday, 20th inst., when a most interesting paper 
was read by Mr. Wm. Borrowman, Wh., Sc., entitled: 
“Notes on the Training of a Young Engineer.” The 
paper was well discussed and the proposal of thanks by 
the President, Mr. Hall-Brown, met with a hearty re- 
sponse from all the members present. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dangerous Trades.—The Departmental Committee of 
the Home Office appointed to inquire into certain miscel- 
laneous dangerous trades, are spending the week in Shef- 
field in fulfilment of their commission. The special ques- 
tions they are considering hereare: 1. The desirability of 
having automatic locking arrangements for Bessemer steel 
converters, which would keep them in their place in the 
event of fracture or other defect in the hydraulic pressure 
pipes. 2. The manufacture and use of grindstones and 
whether anything can be done to lessen the number of 
fatal and serious accidents by their breakage. 3. Whether 
anything can be done to lessen the very large number of 
cases of lead poisoning amongst file-cutters. When 
being cut the file rests on a bed of lead from which fine 
particles are worn off and inhaled by the cutter as he 
works, The Committee are first visiting works and 
quarries, and on Friday they will hear formal evidence 
on the subjects mentioned. 


Railway Extension in Yorkshire.—Keen disappointment 
has been felt at Batley in consequence of a letter from the 
general manager of the Midland Railway Company to the 
effect that the directors had found it quite impossible to 
include a line to Batley in their Bill this year. An assur- 
ance, however, was given that at the proper time the 
wishes of the people there shall have full consideration. 
They regard the communication as most unsatisfactory, 
and a meeting will shortly be held to decide on a future 
course of action. The Barnsley Town Council have de- 
cided to renew their application to the Lancashire and 
Yorkshire Railway Company to make as early as possible 
the railway from Clayton West to Darton, for which it is 
ndanieed the necessary powers have been obtained. 


A Big Ingot Mould.—Messrs. Moorwood, Sons, and 
Co., of Sheffield, have just turned out what is believed to 
be the largest ingot mould ever made in Sheffield. It 
was cast from four furnaces, and weighs about 50 tons. 





The mould is for a neighbouring firm, and will be used in 





connection with the production of heavy ordnance, which 
forms an important part of their work. 


Iron and Steel Trades.—1t is still a matter for surprise 
amongst ironmakers and steel manufacturers that busi. 
ness continues as good as it is. The demand for iron for 
foundry and other purposes is fairly active, and prices 
remain very firm. The falling off in the crucible steel 
trade, noticed some weeks ago, has to a very large extent 

away, and most firms are now fully employed. A 
good deal of it is for a home market, but a larger propor- 
tion for abroad. It is expected that when the engineers 
resume work there will be a very heavy business in steel, 
and at least three of the chief firms in the city are en- 
gaged oe means of production with a view 
of meeting it. Most of the firms who produce files by 
machinery, are busy, chiefly on Continental account, but 
there is not so much doing in the more expensive hand- 
made files. At the present time there are complaints of 
slackness amongst the makers of spades, shovels, picks, 
and similar tools, both on home and foreign account, 
and shorter time is being worked than for some months. 


South Yorkshire Coal and Coke.—The coal trade has 
been very steady during the week. The demand for fuel 
for manufacturing purposes keeps up, and prices are 
firm. Large consumers are endeavouring to secure some 
concessions on next year’s contracts, but without success. 
There are some accumulations of slack, and the house 
coal trade is rather quiet. The prospect of increased 
work in the crucible-steel trade, and consequently a 
greater demand for coke, have induced makers to put 
up their prices 3s. to 4s, per ton on next year’s 
contracts. It is stated that for coke now selling at 17s. 
per ton they are asking from 20s. to 21s. per ton, and as 
the output is scarcely equal to the demand, and the coke 
makers are allied together, steel firms have no alternative 
but to pay. Seeing that it requires 3 tons of coke to melt 
a ton of steel this will mean a considerable increase in the 
cost of production, and will probably lead to advances in 
the oo of at least the commoner classes of crucible 
steel. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly good attendance on ’Change here, but the tone of 
the market was somewhat dull, and only a small amount 
of business was transacted. Buyers were backward, being 
unwilling to pay the prices asked ; whilst, on the other 
hand, sellers complained that market rates were below 
what they should Hematite producers declared that 
prices named were not remunerative, considering the 
quotations for ore and coke. No. 3 g.m.b. Cleveland 
pig iron was put at 41s. 3d. for early or forward delivery, 
and transactions were recorded at that price, though 
some of the makers held out for more. No. 1 Cleveland 
pig was 43s.; No. 4 foundry, 40s. 9d.; grey forge, 39s. 6d.; 
and mottled and white, 39s. 3d. Middlesbrough war- 
rants opened at 41s. 1d., and eased off to 40s. 114d., 
which was the closing cash price of buyers. Last 
coast hematite pig iron was put at 49s. 3d. for early 
delivery of Nos. 1, 2, and 3, and even less was said to have 
been accepted for small odd lots. Spanish ore was very 
stiff, some merchants asking as much as 15s. 3d. and 
15s. 6d. ex-ship Tees. For small lots 15s. was paid, but 
buyers were very backward, and would only purchase to 
supply known needs. Middlesbrough hematite warrants 
were 48s. 9d. cash buyers. To-day makers’ iron quota- 
tions were unaltered, but warrants moved about a little. 
Middlesbrough warrants closed flat at 40s. 84d. cash 
buyers. Middlesbrough hematite warrants were quiet at 
48s. 94d. cash buyers. 


Manufactured Tron and Steel.—These two important 
branches of the staple industry are in a very satisfactory 
condition. In most departments there is considerable 
activity, and it is very gratifying to learn that 
several firms have orders booked which will keep 
them going well into next year. Producers of ship- 
building material, particularly ship-plate makers, are 
understood to have recently secured some very good con- 
tracts for next year’s delivery. Bar and rail makers are 
also kept busy. Common iron bars are 5. 5s. ; iron ship- 

lates, 5/. 5s. to 51. 7s. 6d. ; steel ship-plates, 5/. 10s. ; 
iron ship-angles, 5/. 2s. 6d. ; and steel ship-angles, 5/. 5s. 
—all less the customary 24 per cent. discount for cash. 
ar sections of steel rails are firm at 4/, 10s. net at 
works. 


Messrs. Dorman, Long, and Co.—The annual report of 
Messrs, Dorman, Long, and Co., of the West Marsh, and 
Britannia Iron Works, just issued, shows the profits for 
the past year to have been 56,478/. 11s. 7d., including a 
balance brought forward of 3721/. 14s. 4d., and the direc- 
tors recommend a dividend of 6 per cent., carrying for- 
ward a sum of 15,478/. 11s. 7d., which, although larger 
than usual, is no more than sufficient to provide the addi- 
tional stocks of finished steel required to keep pace with 
the growth of the company’s business. The capital 
expenditure during the year includes the sum of 
10,854/., being the price paid for the freehold of one 
of the company’s girder yards in London held on 
lease with option of purchase. The directors were 
compelled in December last to lease another plot of 
ground on similar conditions, the option of purchase 
expiring in 1903. The rest of the expenditure on capital 
account has been mainly incurred in the further equip- 
ment of the London yards, and in the extension of the 
engineering department at the Middlesbrough works. 
Throughout the year all departments of the works have 
been fully employed, and are likely to remain so, as the 
demand for the company’s products continues to increase. 
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The retiring director is Mr. F. Walters Bond, who is 
eligible, and offers himself for re-election. 

Coal and Coke.—Coal keeps steady. Bunkers continue 
in very good demand, but quotations vary considerably 
with different firms. Coke has an upward tendency. 
Good blast-furnace qualities are fully 13s. 6d. delivered 


here. 








Tur CLYDEBANK ENGINEERING AND SHIPBUILDING Com- 
pany.—Mr. Archibald MeMillan, who is so well known 
in Clyde shipbuilding circles, has succeeded the late 
Mr, John Grant as secretary of the Clydebank Engineer- 
ing and Shipbuilding Company, Limited. Mr. McMillan, 
although still a young man, completed his twenty-fifth 
rears’ service in the establishment in August last, and 
his training and experience so admirably fit him for the 

st that his appointment in succession to his life-long 

riend was the most appropriate course for the directors 
to take. 





BraprorpD TRAMWAYS.—Tenders for new tramways 
from Bradford to Horton and Bolton have been before 
the Tramways Committee of the Bradford Town Council, 
which has decided to accept that of the Leeds Forge 
Company for rails. Of these about 15 miles will be re- 

uired. A deputation has been appointed to meet a 

eputation from the Leeds City Council to consider the 
best course to be adopted in respect to a proposed light 
railway from Bradford to Leeds. A deputation from the 
Clayton and Queensbury districts has also approached 
the Committee with reference to a proposed extension of 
the Horton Tramways to Clayton and Queensbury. 





Tur NortH GERMAN Lioyp STEAMER ‘‘KAISER WIL- 
HELM DER GRosSE.”—The North German Lloyd steamer 
Kaiser Wilhelm der Grosse has made another splendid 
day’s sailing, beating her own record for 24 hours. She 
left the Needles at 12.17 p.m. (New York time) on Nov- 
ember 10, and arrived at Sandy Hook at 1.20 p.m. on 
November 16, the total time being 145 hours 3 minutes, 
giving an average of 21.06 knots, as the distance was 3055 
miles. The daily runs were 436, 513, 434 (westerly gale), 
531, 549, 567, and 26 miles. Everything was found in 

ood condition. The average for the one day’s run of 567 
knots (say, 24 hours 50 minutes) equals 22.83 knots. 





BorLErs.—Messrs. Yates and Thom, Blackburn, have 
issued a new catalogue dealing solely with boilers and 
their accessories, and yet it extends to 170 pages; but it 
is more than a catalogue, since the author, Vie. W. H 
Fowler, sets himself the task of guiding the reader as to 
what is the best type of boiler to meet certain and various 
needs ; the information being drawn from reliable and 
independent resources, supplemented by the practical 
experience obtained by the firm in the construction and 
working of steam boilers during a period of seventy years. 
There is a wealth of detail regarding the methods of 
determining the efficiency of boilers and accessories ; 
while many interesting details, riveting, piping, flanges, 
valves and pumps, are illustrated, so that a careful perusal 
of the book is a liberal and a very useful education. 


LrepDs SEwAGE.—Experimental filtering operations are 
being carried on at the Knostrop Works under the super- 
vision of Mr. W. J. Dibdin. Mr. Dibdin has prepared a re- 
port to the effect that the effluent obtained is practically 
clear of suspended matter. The experiment which is 
being tried at Knostrop is similar to one which ‘Mr. 
Dibdin has for some time past been engaged in carrying 
out at the Northern Outfall Precipitation Works, under 
the direction of the Main Drainage Committee of the 
London County Council. A one-acre coke-breeze filter 
is used, and at the London outfall, between September, 
1893, and November, 1896, as much as 500 million gallons 
of effluent were filtered, 2232 tons of sludge being entirely 
removed. In experiments at Sutton, Surrey, Mr. Dibdin 
employed burnt clay, instead of using coke-breeze as in 
the Leeds case. A short time since Mr. Dibdin described 
the experiments which he has carried out at London and 
Sutton to a meeting of the Institution of Civil Engineers. 





Tue Institution OF JUNIOR ENGINEERS.-—-On Satur- 
day afternoon, November 20, a large number of the 
members availed themselves of the opportunity for visit- 
ing the electricity works of the Islington Vestry at Eden 
Grove, Holloway. They were shown over by Mi . Albert 
Gay and Mr. C. H. Yeaman. The station was opened in 
March of last year, and its design includes many novel 
features. Labour-saving devices have been introduced 
wherever practicable, a notable instance of which was 
observed in the coaling arrangements. The wagons are 
run from the collieries right into the boiler-house, and 
there emptied by means of special gear into the coal 
bunkers, The main boilers are of the Lancashire type, 
but there are two water-tube boilers to meet unexpected 
demands arising from fogs. Meldrum’s furnaces and 
forced-draught apparatus are fitted to all the boilers. The 
steam.- iping system also presents some unusual features, 
which have been adopted with the object of retaining the 
advantages of the “ring” method, whilst obviating many 
ry _ drawbacks, All the engines are of the horizontal 
foe i-pressure compound non-condensing type, the latest 
orm of Wheelock valve gear being a Fay There are 
rope-driven alternators of the Lawrie-Hall type, the field 
a forming the rotating part ; and also direct-driven 
alternators in which the magnets are mounted on the 
je a flywheel. Each of the reetifiers is capable of sup- 
a 30 12-ampere lamps. Since the station was 
+ agg » it has been necessary, to meet increasing demands 
current, to increase the plant by the addition of four 

= 50 fe ces, two slow-speed horizontal engines, eac 

‘ orse-power, di : 

each of 300 kilowneas power, direct coupled to alternators 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The business passing in steam coal has been 
somewhat restricted, in consequence of a scarcity of 
tonnage; the best descriptions have made 10s. 6d. to 
10s. 9d. perton. The house coal trade has been somewhat 
affected by a continuance of mild open weather; prices 
have, however, ruled firm; No. 3 Rhondda large has 
been quoted at 10s. 6d. to 10s. 9d. per ton. Patent fuel 
has been rather depressed; both foundry and furnace 
coke have continued active ; the former has made 17s. 3d. 
to 17s. 6d. per ton, and the latter 15s, 3d. to 16s, 6d. per 
ton. The imports of iron ore have been large; the de- 
mand has also continued active, and previous prices have 
been supported; the best rubio has made 14s. 3d. to 
14s 6d. per ton. The manufactured iron and steel trades 
have exhibited a healthy tone. 


Naval Shipwrights.—For three or four years the Lords 
of the Admiralty have experienced great difficulty in 
obtaining sufficient shipwrights to meet the requirements 
of the service, and the number now in the service is 150 
less than that provided for by the Navy Estimates. 
Taking advantage of their opportunity, the naval ship- 
wrights, of whom there are over 1600 in the service, have 
petitioned the Admiralty, through the Associated Ship- 
wrights’ Society, to improve their position. - They state 
that the scarcity of shipwrights is due to the low rates of 
pay. and inferior rating given to them on joining ; and, 
besides petitioning for increased pay and a better position 
in the service, they ask the Admiralty to give them the 
title of ‘‘shipwright artificers,” and a chief petty officer’s 
rank on their entering the Navy. They also ask for an 
‘alteration in the conditions of service for shipwrights in 
the coastguard, so that the men may wear a uniform dis- 
tinct from that of coastguard seamen. 


The Swansea Valley.—The output of some of the col- 
lieries has been increasing of late, and, with the exception 
of the old Birchgrove pit, all the collieries in the district 
are working regularly. The steel works of the valley are 
generally active. 

South Wales Institute of Engineers.—By an arrangement 
with the University College of South Wales and Mon- 
mouthshire, a course of lectures on mining will be deli- 
vered in the theatre of the South Wales Institute of Engi- 
neers during the winter months by Professor Galloway, a 
member of the Institute and —— of mining at the 
college. The first lecture was delivered on Saturday. 


Windsor Dock.—The new Windsor Dock at Penarth is 
again being promoted in Parliament. The ition of 
the dock, however, is proposed to be changed, so that it 
does not now become necessary to absorb so much of the 
Penarth flats; in consequence of the change, it is proposed 
to effect a diversion of the Ely. The dock will be about 
40 acres in extent, and the entrance lock will be 1000 ft. 
long by 100 ft. wide. In the scheme brought before Par- 
liament last year, the length of the lock was 800 ft. by 
80 ft. wide. The increased dimensions have been decided 
upon in order to meet the requirements of the largest 
shipping afloat. 

Removal of Railway Workshops.—The Rhymney Rail- 
way Company, having purchased 17 acres of land at 
Wenddu (between Caerphilly and the tunnel on the 
southern side of the town) for the purpose of erecting 
engineering and running sheds, has commenced levelling 
the ground and erecting boundary walls. The Rhymney 
Company intends to leave the erection of houses to private 
enterprise, and a number will be built by Lord Windsor, 
or, at any rate, upon his property. The Taff Vale Rail- 
way Company is also about to remove its works to Radyr. 








Exttanp Sewace Works.—On Saturday, the 13th 
inst., these works were publicly opened by the chair- 
man of the council, Mr. Mackrill, who gave a brief 
history and description of the scheme. The works 
consist of outfall and other sewers ; settling tanks hold- 
ing 600,000 gallons, with the buildings and the necessar 
machinery ; and 12 acres of gravelly land laid out for 
filtration. Many difficulties had to be overcome, includ- 
ing cast-iron pipe sewer across the canal and the River 
Calder, and also along the river bed. The scheme pro- 
vides for the treatment of a present flow of 400,000 gallons 
of sewage, and trade refuse from woollen mills and dye 
works, &c. The works were designed and carried out 
under Mr. Malcolm Paterson, M. Inst. C.E., at a cost 
of about 13,5007., exclusive of land. The contractors were 
Messrs. A. Graham and Sons, sewers and tanks ; William 
Foster, land filtration works; and John Wolstenholme, 
machinery. The council have decided to admit all trade 
liquid refuse to the sewers, and the chemical treatment 
before filtration will be by lime and alumino ferric. 





CUMBERLAND Raitways.—A provisional committee, 
which is promoting the Mid-Cumberland Light Railway, 
held a — Carlisle on Saturday under the presi- 
dency of Mr. Howard, of Greystoke. It was stated that 
none of the great railway companies would give the un- 
dertaking any support. The committee determined, 
however, to persevere, and decided to recommend a route 
from Wigton on the Maryport and Carlisle Railway 
through Caldbeck, and Hesket, Newmarket, to Trout- 
beck, on the Cockermouth, Keswick, and Penrith Rail- 
way. A circular will be issued to the members of district 
councils through whose districts it is proposed to take 
the line, and to the various other — bodies inte- 
rested, asking them to convene public meetings. If 
adequate support is forthcoming, the committee will be 
prepared to go further into the matter. In the event of 
the proposal for a branch railway definitely falling 


h| through, the committee will recommend a narrow-gauge 
railway over the route, using the highways as much as 


possible 


Y | Heath. 


MISCELLANEA. 

Two new sulphite factories are about to be erected in 
Sweden. One, at Slottsbron, is intended to manufacture 
some 8000 tons annually, but although the site has been 

rocured, the buildings have not yet been taken in hand. 

ore advanced is another sulphite factory at Lilla Edet, 
which is to be completed before the end of the year. The 
installation will comprise nine boilers. 


The annual dinner of the Institution of Electrical En- 
neers took place on Wednesday evening at the Hotel 
il, the President, Sir Henry Mance, being in the chair. 
On his right was the Marquis of Tweeddale, and on his 
left Lord Kelvin, G.C.V. Sir Courtenay Boyle and 
Dr. W. 8S. Collins, Chairman of the London Count 
Council, responded for the guests. The dinner passed o 
very successfully. . 


The small town of Totis, in Hungary, claims being the 
first town which has introduced municipal lighting by 
acetylene gas. Not om streets and squares are being 
lighted in this manner, but also several hou and, on 
the occasion of the recent visit of the German Emperor, 
the park of the royal shooting-box, the effect being ex- 
cellent. Among other places, Vienna is contemplating 
making experiments with acetylene gas lighting on one 
or two of the large squares. 


The North-Eastern Marine Engineering Company, 
Limited, Wallsend, have just concluded the trial trip 
of three large cargo vessels (one with engines of 4000 
horse-power) within the space of one week. Since the 
commencement of the strike this firm have shipped the 
engines and carried out.the trial trips of seven large 
steamers, and, in addition, have shipped the boilers in 
other three large steamers, amounting in the aggregate to 
15,150 indicated horse-power. 


Writing to the Times from Philadelphia, Mr. A. F, 
Yarrow gives the following particulars of the hours 
worked at the largest shipyard in America, that of 
Messrs. Cramp, oan in the largest locomotive factory in 
the world, that of the Tibteie Compass At the former 
yard, the hours are from 7 a.m. to 12 in the morning, 
and from 12.45 to 6 p.m. in the evening, whilst on Satur- 
days work is knocked off at 4.30 in the afternoon. At 
the Baldwin Works the hours are 7 a.m. to 12 in the 
morning, and 1 to 6 in the afternoon, 


The monthly approximate traffic return for October of 
the Manchester Ship Canal shows receipts amounting to 


16,613/., against 16,5207. . The interruption in the import 
of grain, rire Baggy td causes, continued during the 
month of October. Shipments of grain to Manchester 


are now, however, being resumed and_arranged for on a 
larger scale. The arrivals of American cotton were 
smaller than in October, 1896, owing to the yellow fever 
epidemic at New Orleans and Galveston having delayed 
shipments. The export of machinery has been curtailed 
by the industrial dispute. 


The scheme of creating a warrant rank in the engineer- 
ing branch of the Navy, which was foreshadowed in the 
House of Commons in the early part of the last Session, 
was promulgated yesterday. ‘The circular states that the 
fp of the Admiralty, in order to insure the promotion 
of deserving engine-room artificers of long and meritorious 
service, and to provide for the future requirements of the 
Fleet, have approved of the introduction of a new class of 
engineer warrant officer, to be known as an artificer engi- 
neer. Men to be promoted to this rank must be selected 
from the engine-room artificers, or the chiefs of that 
rating, who have had at least 10 years’ confirmed service, 
who are not less than 35 years of age, and who have 
passed the prescribed examination. 


A casting intended for use at the Old Level Iron Works, 
Brierley Hill, as a steam-hammer block, reached the 
vicinity of the works on Sunday last. It began its 
journey more than three months ago from the dismantled 
works of the New British Iron Company at Cradley 
It had only to go about two miles as the crow 
flies, but the adoption of a circuitous route became neces- 
sary. While it was v6 ary a bridge carrying the 
highway over the Great Western line at Round Oak, the 
company’s officer interposed and refused to allow it to 
traverse the bridge. Its great weight, nearly 50 tons, did 
not, they said, come under the classification of ordinary 
traffic of the district, and might lead to an accident. On 
the other hand, it was contended that, though of excep- 
tional weight, it was traffic which the company ought to 

rovide for in an iron-making district. The casting, after 
ous stranded for weeks on the road-side, was at last 
drawn alongside a private railway of Lord Dudley’s, and 
on Friday was loaded upon a special machine truck sent 
by the Great Western Company for the purpose. On 
Sunday it was taken by a triangular route to a point near 
its final resting place. As the truck and its load weighed 
70 tons, the utmost vigilance was exercised in passing over 
points and bridges, and an hour and three-quarters was 
occupied in the 74 miles of metals traversed. All went 
well till almost the last moment, when, as the bogie truck 
was slowly rounding @ sharp curve, a rail broke, and the 
front pair of wheels of the truck left the metals. This 
contingency had been provided for, and powerful ap- 
pliances were used to raise the truck and get the displaced 
wheels on the metals in. This was done, and it was 
decided to run the truck and its load into a siding, and 
there transfer it to a carriage on which it can be drawn 
by a pair of traction engines into the works where it is 
required. A great number of people watched the transit 
and arrival of the casting. 





RAILWAYS IN THE TRANSVAAL.—We learn from Pre- 
toria that the Executive has allocated 3000/. for a flying 





survey of what is known as the Rustenburg Railway, 
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“FAIR WAGES.” 

Wuar are fair wages? They are those which we 
all like (at least) to get, and which no one should 
object to pay ; a postulate easily laid down, and 
useless as it is easy ; for it is only when we try to 
transmute the principle into practice that difficulty 
arises. The House of Commons in its collective 
wisdom has resolved that fair wages must be paid for 
Government work, but it shirked the difficult part 
of the problem it pretended to solve by neglecting 
to say what are fair wages. It is evident that the 
question would be answered in different ways by dif- 
ferent persons. The ardent trade unionist’s de- 
finition of fair wages would be (in his heart) just 
what the union executive might ordain; whilst 
some employers (also in their hearts) would con- 
sider it just no more than they were obliged to 
give. What the aggregate view of the House of 
Commons may have been when it passed the famed 
resolution can now never be definitely known, but 
we may be pretty sure it reached neither of the two 
above extremes. 

It may be useful if we give here the exact word- 
ing of the resolution of February 13, 1891 : 











‘‘That, in the opinion of this House, it is the duty of 
the Government, in all Government contracts, to make 
rovision against the evils recently disclosed before the 
Sweating Committee, to insert such conditions as may 
prevent the abuse arising from sub-letting, and to make 
every effort to secure the payment of such wages as are 
generally accepted as current in each trade for competent 
workmen.” 
That is of the nature of a pious resolution, but it 
would have helped had the House said who was to 
decide what was generally accepted as current wages. 
Feeling that something of this sort was needed, 
just six years after the passing of the resolution 
the House ordered : ‘‘ That a Select Committee be 
appointed to consider the working of the Fair 
Wages Resolution, and its administration by the 
various Government Departments.” The Com- 
mittee consisted of Messrs. Aird, Austin, Banbury, 
Broadhurst, Buchanan, Sydney Buxton, Sir William 
Arrol, Sir Charles Dilke, Sir Arthur Forwood, 
Messrs. Maclean, Morrison, Powell Williams, Sir 


Matthew White Ridley and Sir Albert Rollit. Sir |S 


Matthew White Ridley was appointed chairman. 
The Committee thus appointed held 19 sittings 
and examined over 50 witnesses, all the Govern- 
ment departments concerned having been repre- 
sented, some by the trades unions and several con- 
tractors. The report has just been issued, and this 
we now propose to examine. It should be first 
stated, however, that there was a good deal of dis- 
cussion between the members of the Committee 
before the report was adopted. The chairman 
had prepared a draft, but this was not satisfactory 
to Mr. Sydney Buxton, who had also drafted a 
report, which he proposed should be adopted in 
place of that of Sir Matthew Ridley. He was sup- 


ported by Sir Charles Dilke and Messrs. Austin and 
Broadhurst, but failed to carry his point, being 





outvoted. After this, the same party supported a 
number of amendments which were not carried. 
The report commences by saying that it under- 
stands the Fair Wages Resolution not to propose that 
the State should, in any sense of the term, fix the 
rate of wages, but should recognise and uphold 
the minimum current rate of wages that might 
prevail in different trades or districts. This 
is hardly more than shifting the difficulty to which 
reference has already been made. What is a dis- 
trict ? and who is to decide minimum current rate ? 
These points are, however, dealt with later. So 
far as Government work is concerned, respectable 
contractors would not be very particular what the 
wages rate might be, so that it were definitely 
settled and not evaded, and so long as the Govern- 
ment confined itself to home produce. When, 
however, we find public bodies binding British 
manufacturers down to pay a certain wage—that is, 
certain only so far as it must be what the work- 
men’s societies decide—and then putting the home 
market in competition with foreign products coming 
from countries where there are no restrictions as to 
the payment of workmen—we can hardly be sur- 
prised that there is opposition and discontent. The 
fact illustrates how difficult it is to put beneficial 
restraints on the free course of trade, even with the 
best intentions. The House of Commons, horrified 
and justly indignant at the revelations of the Sweat- 
ing Committee, passes a resolution which is in- 
tended to prevent Government work being done at 
starvation wages, and advantage is taken of this 
to control the payment of wages to men receiving 
two pounds or more a week, which, though not 
affluence, is certainly not ‘‘ starvation wages.” 
There is, however, another aspect of the case 
which must not be lost to sight. For Government 
work, supposing there is no competition from 
abroad, the contractor can base his cost on his 
wages list, confident that all other manufacturers 
must do the same thing ; but in meeting outside 
competition for other than Government contracts, 
the employer will find that the rate he pays his 
hands employed on the Government jobs will 
inevitably become the standard of his works. Sup- 
posing, for instance, a pair of engines are being 
made for the Admiralty, and the wages for those 
employed on the job are forced up above the normal 
level, men doing the same class of work on a mer- 
cantile job will naturally grumble if they do not get 
the same money ; and certainly the mechanics who 
have been employed on a naval contract would 
make a good deal of difficulty upon being asked to 
take up non-Government work at reduced pay. Yet 
the latter work might have been secured in competi- 
tion with a firm not on the Admiralty list, perhaps 
even a German, Belgian, French, or Dutch firm 
having no labour restrictions of any kind. It will 
be obvious from these considerations that the ‘‘ fair 
wages ”’ resolution is a matter of vital importance 
to contractors, and it is needful for him to see that 
wages should be plain fair, and not that kind of 
‘‘ fair” which needs quotation marks to express it. 
The Committee refer to certain ‘‘ subsidiary 
matters” which have arisen in connection with the 


administration of the Resolution. They are as 
follows : 

‘* How is the current rate of the district to be ascer- 
tained ? 


‘* How is the area of the district to be defined ? 

‘‘ Under what circumstances is a contractor entitled to 
ignore the district rate ? 

“Should any action be taken in regard to an alleged 
undue employment of women, boys, apprentices, im- 
provers, &c. ? 

“The question of ‘ walking time,’ and other details of 


employment. : 
‘The question of whether stone should be dressed at 
the quarries or in the district in which the work is carried 


“The question of sub-contracting, &c.” 


We are by no means disposed to agree with the 
report in its estimate of the ‘‘ subsidiary” nature of 
these matters; in fact, they deal with questions 
which are absolutely vital to the success with which 
an employer can carry on his business, even if we 
leave out of account the many points that might be 
included under the wide-reaching category of 
‘*&c.” As the ‘‘Committee do not consider that 
it is possible to lay down any hard-and-fast rules,” 
but that ‘‘ each case must be decided on its merits 
by the exercise of common sense after careful in- 
quiry,” we can’ hardly conclude that the report 
carries us very much in advance of where we were. 
The seven matters above quoted involve a map of 
detail of very great complexity. We are left quite 
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in the dark who is to ‘‘ exercise common sense ” 
and make that ‘‘careful inquiry ” needed to decide 
each case ‘‘on its merits.” But as matters of 
equal if not greater importance than those in- 
volved in the average law-suit are at stake, we 
suppose an extra bench of judges would be re- 
quired, or perhaps the Government will establish 
an additional office equal in magnitude and im- 
portance to the Board of Trade. 

The report goes on to state that ‘‘it should be 
borne in mind that one of the chief objects which 
the House of Commons had in view in adopting 
the resolution was that the State, as such, should 
throw its weight rather on the side of better than 
worse conditions of employment.” That is rather 
a sweeping doctrine. We do not see, for our part, 
how handicraftsmen can avoid bearing their share 
of the burden of those industrial reactions from a 
high level of prosperity which experience too clearly 
shows are inevitable under any known economic 
conditions. By an artificial bolstering up of the 
wages rate the evil day may be postponed for some 
time, but as sure as demand for products slackens 
below the normal rate, so surely must wages fall or 
work become still more scarce. All that Parliaments, 
trade unions, and employers’ federations can do 
will not prevent that. Now hand labour very pro- 
perly seeks to share with head labour the augmenta- 
tion of profit that comes from what are called— 
often illusionary—‘‘ good times ;” but if wages 
once raised are never again to be reduced—and that 
is the way the above-quoted sentence from the re- 
port will be read—it is very certain that employers 
will resist to the last any demands in this direction 
that handicraftsmen and labourers may make. The 
sentence reads too much like a bit of hustings clap- 
trap to recommend itself to sober thinkers. If the 
principle had been observed during past years, we 
should have pitmen still living on boiled pine- 
apples and Strasbourg pie, which would be neither 
good for their digestions nor the price of coal. 

The other points before mentioned are again re- 
ferred to, but as we are merely told they are to 
be governed by the conditions recognised in the 
trade, and are to be regulated by whether the con- 
tractor has ‘‘departed from his usual conditions of 
employment in order to evade the spirit, if not the 
letter, of the Resolution,” we do not find much 
guidance towards a definite conclusion. For in- 
stance, we are told that sub-contracting may be (a) 
perfectly legitimate where customary, but (b) does 
not appear permissible where it is not customary. 
Now what guidance can a contractor who may be, 
say, making engines for the Admiralty, find in such 
expressions ? One firm on the Tyne used to boast 
that they did at their own establishments every bit 
of work on the ships they produced—both hull and 
engines, from the mining of iron ore to the finishing 
of the vessel ready for steam, excepting the grow- 
ing of timber, the making of brass or a few articles 
such as paint. There are other firms who purchase 
everything possible, and make their establishments 
little more than erecting shops. How is one to 
decide what is sub-contracting under conditions 
such as these ? 

It is often said there is no objection to sub-con- 
tracting if the sub-contractors submit to trade union 
rules. That seems a very logical conclusion, but 
where is it to stop? Steel foundries sometimes 
have heavy machine-tools in which they take the 
rough cuts off their customers’ castings. This is a 
very beneficial division of labour, as it enables 
these expensive machines to be kept pretty con- 
stantly at work, whereas the engineering contractor 
might have them standing idle the greater part of 
their time. It would be quite possible, and 
obviously within the Committee’s interpretation of 
‘the spirit of the Resolution,” if the turner work- 
ing at the steelfoundry lathe were paid union 
rates, as he probably wovld be. But if his wages 
are to be under Government control, so also must 
be those of foundrymen and steelmakers, and then 
back to miners of the ore, supposing Cumberland 
ore were used; but if it were from Bilbao that 
detail would be outside the control of even a House 
of Commons Resolution. 

Supposing, however, we carry our principle of 
‘fair wages ” never to be reduced no further back 
than the foundryman, how are the precedents set 
by this steel casting to be followed ? for it would be 
senseless to let mere bulk of objects rule in such 
matters. There are cocks and valves, for instance. 


These are often bought ready-made, smaller and 
special kinds more particularly, and the brass- 
finisher has as much right to ‘fair wages” as the 





turner. Some cocks are asbestos packed, and the 
asbestos maker has to be looked up; or if india- 
rubber rings are used for water gauges on boilers, 
there is another employer to be dealt with, and the 
glass producer must also receive attention, suppos- 
ing British tubes are fitted. There is no need to 
multiply instances, or we might go from the work- 
shop to the office—not, of course, to give ‘‘ fair 
wages” to the clerks, they are not ‘‘ working men” — 
but to see that the paper the specification is 
written upon, the pen with which it is written, the 
ink, the sealing-wax, gum bottle, wafers, pencils, 
blotting-paper, and everything else has been pro- 
duced by ‘‘fair wages” labour. In short, there is 
not probably an industrial establishment in the 
land, from a garret workshop to the factory em- 
ploying several thousand hands, which does not 
contribute more or less directly towards the ful- 
filment of some Government contract. However de- 
sirable the fair wages principle may be, we think it 
will be granted that it would be a very heavy con- 
tract to carry it out to its logical conclusion ; and 
probably the carrying of it out would lead to a 
great deal of material in a semi-finished condition 
being purchased abroad. 

There is one other point to which we may make 
reference before quitting the report. ‘‘There can 
be no doubt,” it is said, ‘‘ that the resolution of 
the House of Commons has had an unfortunate 
effect in diminishing the prospect of employ- 
ment for Army Reservists and old soldiers and 
Le ae The Fair Wages Resolution is 
held to mean that a contractor must give 
every man whom he employs the minimum cur- 
rent wages payable to a fully competent workman 
in each particular trade.” Many old soldiers and 


sailors, it is further said in the report, are not fully 


competent, ‘‘and though a contractor may be 
willing to pay them according to their capability he 
is not allowed to take them into employment.” 
The Committee asked a trade union representa- 
tive whether some understanding could not be 
come to for giving employment to these men, 
and the trade union representative very natu- 
rally gave no hope of an arrangement being 
arrived at. Notwithstanding this, the Committee 
‘‘considers that Government contractors should 
not be called upon to refuse to engage them at 
wages commensurate with their capability.” The 
trades unions will, of course, fight this recom- 
mendation to the last, if ever an attempt is made 
to give it practical effect; and they would be 
quite logical in doing so, for it strikes at the 
very roots of their general policy, and, in 
fact, at their existence other than as_ benefit 
societies. For our own part, we think this last 
recommendation upsets all the rest of the re- 
port. Why should old soldiers and sailors be a 
privileged class ? Why, indeed, should they 
‘* receive wages commensurate with their capa- 
bility” when men who have spent the prime of 
their life in a trade, and who are failing somewhat 
through age, are denied such a boon? Old soldiers 
and sailors are a picturesque and generally worthy 
class, and they have pensions. If these are in- 
adequate, the community at large should be more 
heavily taxed, and not a “‘fair wages” handi- 
craftsman be kept out of a job because the old 
soldier or sailor will take it on at a less price. 
That is the way in which the Fair Wages Resolu- 
tion should be interpreted if it is anything beyond 
a pious wish that Government work should not be 
done at sweating rates. And the true problem is 
whether the resolution can be made anything more. 
Can it be given the force of a legislative enact- 
ment? For reasons set forth we believe it cannot 
be carried out to its logical conclusion, and we 
further hold that it is the natural right of 
every British subject to sell his labour to the 
best advantage, and not be driven into the 
workhouse because a combination prevents him 
accepting something less than a better man is 
worth. The Fair Wages Committee report is per- 
fectly just to the old soldiers and sailors, but its 
recommendation in respect to them, as we have 
said, knocks the bottom out of the rest of its con- 
clusions. 








THE GREAT CITY FIRE. 

THE great fire at Cripplegate on the 19th inst., 
as was the case with the St. Mary Axe fire, and a 
few of our other more important conflagrations, 
has 2k OE awakened a passing interest in the 
general public, and it has certainly been given far 








more attention by the commercial, insurance, 
municipal, and technical circles than has been the 
case with any other catastrophe of this description. 
Perhaps the fact that there was another large fire 
at Melbourne almost at the same hour, has some- 
thing to do with this, though we should not forget 
that on the same day of the St. Mary Axe fire we had 
two other important conflagrations occurring in the 
Metropolis. 

As regards the general public and our daily 
contemporaries, there seems to be some outcry for 
improvements in our fire service, but there is appa- 
rently a division of opinion as to whether we re- 
quire more men or better appliances. As far as the 
technical circles are concerned, there, however, 
seems to be the chance that the fact will at last be 
appreciated, that however efficient our fire brigade 
may be, such catastrophes as that of Friday last 
can only be obviated by giving every attention to 
preventative measures, be it in the planning of our 
streets and buildings, the arrangement and con- 
struction of the latter, in the methods of artificial 
illumination, installing driving power, or in the 
various uses to which occupiers put their premises. 
In commercial circles there seems to be some waver- 
ing as regards the policy of paying for the better 
construction of buildings in a lump sum, or paying 
heavy premiums on very full insurances. In insur- 
ance circles, again, the more modern element seems 
inclined to support preventative measures by some 
uniform action, whilst those more old-fashioned 
appear to have already openly lauded the benefits 
of the advertisement derived from the fire of this 
description, and have even indicated that the better 
fire protection of the Metropolis might mean a 
diminution of the insurance business. Last, 
though of little importance, is the feeling of our 
fire brigade authorities ; who, judging from the 
official expressions at the County Council meeting 
on Tuesday, actually seem to believe that their 
organisation, &c., is in every way superior to all 
that exists elsewhere; and that, in fact, nothing 
more could be done in a case of an outbreak like 
that of Friday last, than was done with the appli- 
ances and men at their disposal. 

Our daily contemporaries have given sufticient 
particulars regarding the spectacular features of 
the outbreak, to prevent it here being necessary 
to recapitulate the story of the fire, except by the 
statement of a few facts. The outbreak commenced 
about 1 o’clock in a warehouse in Wells-street ; 
the usual calls reached the fire brigade, and were 
attended to in the ordinary way, but before any 
considerable number of firemen could attend, 
the fire had spread rapidly, and by the time about 
300 men of the Metropolitan Fire Brigade, with 
45 steam fire-engines, and the whole of the Salvage 
Corps had got to work, its extent had already in- 
volved several streets, the first workers to arrive 
having been beaten back by the flames. It was, 
in fact, not until the whole of the above force had 
been also driven back, and at last had the benefit 
of some strong party-walls, some open spaces, and 
the shifting of the slight breeze that was blowing, 
that the extent of the conflagration could be 
stopped. The extent of the damage is tersely de- 
scribed by Mr. Charles E. Goad, C.E., the in- 
surance surveyor, as ‘56 buildings absolutely gone, 
15 buildings burnt out, 20 buildings damaged, and 
four buildings scorched.” It is interesting to note 
that there was no high wind at the time of the 
fire, otherwise the loss would have been certainly 
a far greater one. Further, that the first call 
to the fire apparently came by ftlephone, that 
there are several fire stations in close proximity 
to the scene of the fire, but that the progress 
of the engines was much hampered by the 
congested state of the traffic. The roads through- 
out the scene of the conflagration were of the 
narrowest kind common to the City, a large num- 
ber of the buildings had common areas or courts, 
and though the structures were in many cases by no 
means old ones, little or nothing had been done in 
them to prevent the spread of fire. There have 
been the usual complaints as to the dearth of water 
at the early stages of the fire, a dearth of coals for 
the fire-engines, the difficulty in cutting off the gas ; 
but these complaints can now be taken as a matter 
of course at every large London fire. On the 
other hand, experts have accorded the Salvage 
Corps a considerable amount of praise for the 
business-like manner in which their work was done, 
whilst the same experts certainly did not apparently 
see anything like good tactics in the handling of 
the fire brigade, excepting, perhaps, as regards 4 
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party on the lee-side, which was certainly well 
managed. Of course it goes without saying that 
our firemen were as gallant as ever ; “‘ brilliant ” is 
scarcely the word strong enough for the behaviour 
of many of them, and we can always rest assured 
when we have our great fires that there will never 
be a lack of that hard work and bravery for which 
our firemen are so well known, no matter what 
difficulties may be thrown in their way by faulty 
planning and construction, the unsuitable orga- 
nisation of their departments, or obsolete appli- 
ances. 

But what are the lessons of this enormous confla- 
gration / Those who attended the fire, and have 
afterwards examined the ruins, can only tell the 
same tale. The lesson is, that we seem to know 
but very little about fire protection in London, and 
that the sooner we take up the matter, the better 
for all concerned, more particularly if we remember 
the rate at which the Metropolis is growing in extent, 
the greater costliness of our structures, and their 
contents. 

We are not only much too far behind other coun- 
tries in taking preventative measures, but we are 
certainly also not ahead of other modernly-equipped 
cities as regards fire extinguishing, excepting, 
perhaps, in the physique and activity of our 
firemen, our horseflesh and driving, our new 
fire stations, some of our engines, the cleanliness 
and brightness of our brasswork and red paint. 
Our fire brigade can also boast of being able to 
lay to the gallery better than many of their col- 
nomen elsewhere. As regards organisation, general 
management, and appliances, tactics, and, what is 
perhaps most serious, the principles on which our 
fire service is based, we are not only worse than 
many other cities, but actually the laughing-stock 
of the foreigner, who we are so apt to despise. 
There is not the least doubt that Sir Eyre Massey 
Shaw’s brilliant conceptions, when he took up the 
reins of our fire department after Mr. Braidwood’s 
death, could only be realised in part during the 
time he held office, and that what was, however, 
already the model brigade of the world in the 
seventies, certainly no longer holds that position 
Other nations learnt from us at that time and 
adapted our methods, improved and developed 
them, whilst we have practically stood still in 
everything, excepting numerical strength. And 
even in numerical strength it seems curious that 
to-day, in 1897, we only have about 1000 men, 
whilst Sir Eyre Massey Shaw, as far back as 1872,* 
officially recommended that 930 men were neces- 
sary at that time; and what has been the increase 
of area and value in 25 years? We are afraid, too, 
that as with the case of the Army, we dislike to 
hear plain truths about our fire department, and 
when we want a remedy we attempt to tinker, 
instead of introducing a thorough reform. We 
are even under the impression that it will be the 
policy of the Department not to ask for any addi- 
tion to its strength, because, of course, there are 
a great many interests, personal, political, and 
otherwise to consider from the Department’s point 
of view, quite apart from the question of providing 
London with a thoroughly. efficient fire service. 
We also have the misfortune to have a new fire 
chief, who can, of course, scarcely yet be able to 
appreciate what fire protection means for a city 
like London. It would be dangerous for him to 
attempt re-organisation at so early a stage of his 
new career. 

But, after all, no matter how strong the brigade, 
and how well-organised and handled, we shall con- 
tinue to have our large fires until fire prevention has 
been given the attention it demands. It would be 
absolutely impossible in twenty years’ time, as to- 
day, and with the best of aid from brigades skilfully 
handled, to prevent a fire spreading from one 
feather warehouse to another, if these two have a 
common area of only a few feet width, and under 
such circumstances have not even adopted the 
makeshifts of iron shutters to their windows. 
We shall even then not be able to prevent a fire 
which breaks out in the ground - floor from 
destroying the whole building if we simply have 
cast-iron columns, girder-work, or so-called ‘ fire- 
resisting” construction, which has that quality only 
mname. If we have party-walls for warehouse 
er why should these have to encounter 
: € strain of ironwork expanding and contracting 
tom the fire? Why should they not be taken up 


* See Sir Eyre M. Shaw’ ire Bri . 
mittee, Octobe. 16 1878 w’s letter to Fire Brigade Com 








higher than is requisite at present? In fact, there 
are a hundred questions which do not receive our 
serious attention, and to the neglect of which we 
must ascribe, in the first place, such conflagrations 
as the Cripplegate fire. 

Since some little time, it will have been noticed 
that questions of fire prevention have had the 
attention of ENGINEERING, and a series of articles, 
‘* Fire Protection in Europe,” are being contributed 
to these columns by Mr. Edwin O. Sachs. We 
have now received a communication from him that 
a committee has been formed in London, the object 
of which will be ‘‘to direct attention to the pro- 
tection of life and property from fire by the adop- 
tion of preventative measures, to use its influence in 
every direction towards minimising the possibilities 
and dangers of fire, to bring together those scientifi- 
cally interested in the subject, and to arrange 
periodical meetings for the purpose of discussing 
practical questions bearing on the same.” This is 
certainly a step in the right direction, and if in- 
fluence can be brought to bear not only on the 
authorities, architects and engineers professionally 
interested in fire prevention, but also upon the 
large employers of labour, manufacturers, ware- 
housemen, and last, but not least, upon the general 
public, some practical good ought to be derived 
from the Committee’s work. The great difficulty 
will no doubt be to see that every one of the dif- 
ferent interests is well represented, and that the 
pros and cons of preventative measures, as seen 
through different spectacles, are fully appreciated 
before public bodies are approached to take the 
necessary steps for limiting our risks, and before 
advice is given as to the best methods of insuring 
safety at a minimum cost. 

It appears that the idea for the British Fire 
Prevention Committee originated in connection with 
the recent Charity Bazaar Fire at Paris, and the 
proposed Fire Congress to be held in thatcity. The 
scope of the Committee’s work rapidly increased, 
and upon Mr. Sachs becoming chairman of the 
Executive, the question of fire prevention was 
taken up. The Committee has certainly started 
work under very favourable auspices in a year 
when loss of life at Paris, and the loss of property 
here, almost necessitates immediate attention. It 
appears that the Committee has not only found 
favour in technical circles, but is being encou- 
raged on every hand, and that among _ its 
members are already many of our engineers, and 
men of science. We notice the names of Sir Alex- 
ander Binnie, Sir Douglas Fox, Mr. Spencer Harty, 
Professor Barr, Professor Ewing, F.R.S., Mr. 
H. Preece, F.R.S., as well as quite a number of 
city surveyors and borough engineers. The Com- 
mittee certainly deserves support, not only from 
the engineers directly associated with building 
operations, but also from mechanical engineers, 
electrical engineers, and our naval architects. If fire 
prevention is to be taken upas a whole, we must not 
forget our ships, and not only our merchantmen, but 
our men-of-war. And if we think of our great 
workshops, and their enclosures, it seems almost 
incredible that Krupp’s fire loss averaged under 
301. for ten years, owing to preventitive measures. 
Our great companies should remember this. No 
doubt, the work of the Committee will be very 
uphill, considering the general apathy of the public 
as regards fire protection, but it should, in due 
course, have its reward by seeing less fires, and 
certainly no such conflagrations as the one at 
Cripplegate. As we have said above, this country 
has very much to learn regarding fire protection. 








THE LABOUR CONFERENCE. 

Tue Conference in the engineering trade held 
between the Federated Employers and the Alliance 
of Trade Unions, commenced on Wednesday last at 
the Westminster Palace Hotel. The proceedings 
were in camera, and, if there was not a pledge to 
secrecy, members of the conference were under- 
stood to consider the proceedings as confidential. 
The following communication was, however, made 
to members of the Press :— 


“The Conference of representatives of the federated 
engineering employers and representatives of the affiliated 
societies commenced its sittings in the Westminster Palace 
Hotel, London, at 11 o’clock. There were present : % 

‘*On behalf of the employers: Colonel Dyer, of Sir 
W. G. Armstrong, Whitworth, and Co., Limited, New- 
ye gyfer” e and Manchester ; Sir Benjamin C. Browne, 
of R. and W. Hawthorn, Leslie, and Co., Limited, New- 


castle-on-Tyne; Sir Benjamin Dobson, of Dobson and 
Barlow, Limited, Bolton ; Messrs. C. E. Allan, of Work- 





man, Clark, and Co., Belfast ; George Clark, of George 
Clark, Limited, Sunderland ; John Donaldson, of John I. 
Thornycroft and Co., Chiswick; W. H. Ellis, of John 
Brown and Co., Limited, Sheffield ; A. P. Henderson, of 
D. and W. Henderson and Co., Glasgow ; George Jessop, 
of Jessopand Appleby Brothers, Leicester; J. Hawthorn 
Kitson, of Kitson and Co., Leeds; John Laird, of Laird 
Brothers, Birkenhead; S. R. Platt, of Piatt Brothers 
and Co., Limited, Oldham; R. Sinclair Scott, of the 
Greenock Foundry Company, Greenock; Alexander 
Siemens, of Siemens Brothers and Co., Westminster ; 
Thomas Biggart and James Robinson, secretaries of the 
Federated Employers ; Major A. H. Hope, secretary of 
the Iron Trades Employers’ Association; and Leslie 
Field, secretary of the London Engineering Employers’ 
Association. 

**On behalf of the affiliated societies—Messrs. Alfred 
Sellicks, Alfred W. Golightly, Joseph Hooson, Albert 
Taylor, Frank H. Rose, James Ratcliffe, John Whit- 
taker, George Ferguson, George N. Barnes, general 
secretary, as representing the Amalgamated Society of 
Engineers ; Messrs. Craven, Shae, and Bigby, as repre- 
senting the joint committee; J. Swift, as representing 
the Steam Engine Makers’ Society ; and M. Arrandale, 
as representing the United Machineworkers’ Association. 

“*Colonel Dyer acted as chairman of the employers’ 
representatives, and Mr. Sellicks as chairman of the 
societies’ representatives. 

‘“The Conference, after the opening preliminaries, at 
once passed to the consideration of the agenda as set forth 
in the basis of conference mutually agreed upon. | The 
first subject which fell to be taken up was the freedom of 
employers’ management. The employers embodied their 
definition of this in a resolution which was handed to the 
other side for consideration. The affiliated societies’ 
representatives submitted an amended proposal. This 
was discussed, and a further = was made by the 
employers, which was under discussion when the confer- 
ence adjourned for the day. The terms of the respective 
proposals are not given, as the subject, as stated, is still 


under discussion.’ 


Although nothing is known outside the Confer- 
ence of the details of the proceedings, it is believed 
that the discussion was of a quite amicable nature. 
The resolution referred to in the ofticial report, 
which was handed in by the Employers’ Federation, 
is, of course, unknown, but we may be sure that 
it dealt chiefly with the questions of demarcation of 
work, piecework, and the restriction of labour 
in the number of machines any one man might 
be allowed to mind. These are the crucial 
points; hours and wages are but secondary 
matters to the masters, and, indeed, restrictions 
in these last two respects are likely to be far more 
hurtful to the great body of working men than to 
the employers. We have, however, discussed these 
and cognate matters so fully during the last few 
weeks, that now the Conference has commenced its 
sittings we may well leave the subject until there 


W. | are some definite fruits of its labour to comment 


upon. 
The following is the text of the first clause in the 
Board of Trade proposals for a reference : 


‘The Federated Employers, while disavowing any in- 
tention of interfering with the legitimate action of trades 
unions, will admit no interference with the management 
of their business. 

‘* The trade unions, on their part, while maintaining 
their right of combination, disavow any intention of inter- 
ane with the management of the business of the em- 

oyers. 

“The Conference shall discuss, first, the best means of 
giving practical effect to the declaration set out in this 
clause.’ 

We have ina previous issue commented on this 
clause, pointing out the difficulty in reconciling the 
respective claims of the two sides. It may be, 
however, that this is not altogether a bad feature, 
as it will undoubtedly lead to a complete thrashing 
out of every aspect of the question ; and now that 
the employers and workmen have come together, 
it is better they should understand each others’ 
views rather than that vital questions should be 
shelved, only to lead to an outbreak of hostilities 
at a future date. 

It has been held in some quarters that the 
composition of the trade union side at the Con- 
ference indicates that there has been a weakening 
of the policy that has of late years been in the 
ascendant at the Amalgamated Society of Engineers, 
and that the bringing up of the district Delegates 
from the provinces is an indication of this feeling. 
Anyone who is acquainted with the district monthly 
reports of the Amalgamated Society will hardly be 
likely to attach much importance to this view. At 
any rate, if the policy of the Society is more am- 
bitious than that expressed in the reports, the 
executive would certainly be wise to keep it in the 
background at the present juncture. 

It is to be hoped that the Conference will result 
in industrial peace for the engineering trade for 
many years to come, and that ‘‘ Right may prevail.” 
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THE STRANDING OF THE 
“ THRASHER.” 

In a former issue (see page 444 ante) we made 
reference to the stranding of the two torpedo-hoat 
destroyers Thrasher and Lynx, both which vessels 
ran ashore during a fog on the rocks of Dodman 
Point. We now publish on the present page some 
interesting illustrations of the Thrasher. These 
have been prepared from photographs taken from 
the vessel after she was docked at Devonport. 
Figs. 1 and 2 show the damage to the bow caused 
by the impact of the large boulder on to which the 
vessel ran, whilst Fig. 3 shows a remarkable and 
instructive deformation, or crumple, nearer amid- 
ships. The damage to the bow, though sufliciently 


remarkable, is of a nature that is not unprece- 
dented in former cases of collision or grounding. 


previous occasions, when dealing with accidents of a 
similar nature,* pointed out the remarkable tough- 
ness or ductility of vessels built of mild steel, and 
the manner which they undergo violent usage with 
comparatively small result. We need not here 
repeat what has formerly been said, and which has 
now become one of the commonplaces of naval con- 
struction. The present accident is, however, an 
extreme instance of its kind, not only from the 
fact that the Thrasher went aground on a shore of 
the most trying character, but also because of the 
very light structure of the vessel. 

This very lightness, which is often looked upon 
as a source of weakness, is, however, to some 
extent an element of safety. The Admiralty have 
introduced into the design of these vessels a water- 
tight flat forward, which is just above the water- 
line, and extends aft as far as the machinery space. 





| of safety equivalent to a double bottom through. 
|out the part over which it extends. In the case of 
| the Thrasher the wisdom of this provision was well 
| illustrated; for though the vessel was so completely 
crumpled up in her forward part, the water-tight 
| flat was not so seriously injured but that the water 
could be kept from passing it sufficiently to enable 
the vessel to be taken round to Devonport, after 
such provision had been made as was possible on 
the spot. Itis in this respect that the flexibility of 
the hull structure—a feature in vessels of Her 
| Majesty’s Navy which has on occasion been ad- 
| versely commented upon—is found to be of value, 
| If the whole forward structure had been of a stift 
|and solid nature, the vessel might not have gone so 
|far on the rocks, and the damage might have been 
more localised, although this is by no means cer- 
tain; but there is no doubt that such damage as 











The Thrasher, like the Lynx, was built at Birken- 
head by Messrs. Laird Brothers. She is one of the 
later and larger 30-knot destroyers, being 213 ft. 6 in. 
long and 21 ft. 7 in. wide. Her displacement is 
about 300 tons, and her indicated horse-power 
about 6000. Her complement is 58 men. She is, 
however, exceeded in size by vessels of the same 
class more lately put in hand. On September 29 
the two vessels, whilst cruising from St. Ives to 
Falmouth, the Thrasher leading, both ran on the 
rocks, as stated, there being a thick fog at the time. 
There is some doubt as to the speed at which the 
vessels were steaming before breakers were seen. 
Previously the speed had been 12 knots. The 
signal had been made to reduce this to 10 knots, 
but the vessel went ashore before it was hauled 
down. The officer of the watch on board the 
Thrasher estimated that the speed when the vessel 
actually struck was about 7 or 8 knots, and that the 
engines had then been going astern 10 seconds. 
On a previous occasion the vessel had been stopped 
in about two of her own lengths when going at 12 
knots. We are not now concerned as to the 
cause of the accident, but only with its effect, but 
the speed at the time of striking has a material 
bearing on the latter. All estimates made under 
such conditions, even by the most competent ob- 
servers, must be of a very uncertain nature, but 
probably the estimate of 8 knots does not 
undervalue the speed. The damage sustained 
by the bow of the boat is graphically shown 
by our illustrations, Figs. 1 and 2, the manner 
in which the hull structure is crumpled up being 
characteristic of accidents of this kind. The 
main part of the energy due to the forward move- 
ment of the vessel was apparently absorbed by the 
bending of the hull structure in the immediate neigh- 
bourhood of the stem, but at the same time the 
boat evidently was carried up on the rocks in her 
fore-part. Up to a point about the neighbourhood 
of the forward bulkhead the bottom was entirely 
crumpled up, and then for a short distance the 
damage was of a more partial character. At a point 
under the forward boiler there was, however, a 
large indentation, and this was so pronounced that 
the boiler was somewhat displaced, We have, on 














In later designs the after-part has also been pro- 
vided with a water-tight platform of a similar 
nature. This is an expensive addition to the de- 
sign, being very troublesome to fit—as it has to cross 
the frames, &c., and be made water-tight to the 
skin plating ; but it gives to the vessel an element 


* Notably those sustained by the cruiser Apollo which 
grounded on the Skelligs, the battleship Howe, which 
ran ashore in Ferrol Harbour, and a Yarrow torpedo-boat, 
which ran into a laden barge in the Thames, 











existed would have been of a more radical nature. 
It will, perhaps, be remembered that in the case 
of the Apollo’s mishap* the only sign of damage to 
the inner bottom was due to the rigid casing of a 
Kingston valve, which acted as a stiff strut and 
carried the impact of the blow to the inner skin. 
In the case of the Thrasher the ordeal was so trying 
that some of the riveting of the water-tight flat was 
damaged, but the injury was remarkably small, 
considering the circumstances. : 
The most interesting feature about the condition 
of the hull is, however, shown by Fig. 3. It will 
be observed that an indentation, which might be 
described as a channel, runs right down the side of 
the vessel. This extends to the keel, and on the 
other side there is a bulging out exactly correspond- 
ing to this bulging in. On deck the plating was 
forced upwards, and creased in an athwartship line. 
This damage was at the boiler compartment, about 
midway between two boilers, and was caused by 
the lifting of the forward part of the vessel as her 
bow was forced up on the rocks, whilst her after- 
part was water-borne. Whether wave action on the 
after-part had anything to do with the result cannot 
be determined, but there is reason to suppose that 
there was twisting action from some cause. In the 
boiler compartment there are the usual fore-and-aft 
bunkers on each side, the walls of which extend 
from deck to bottom, and form an inner skin, 
which greatly strengthens the hull. The structure 
is further stiffened by angle bars worked longi- 
tudinally about half-way down. These were bent, 
as was the skin plating, but the latter was not 
fractured, although there was some leakage, not of 
an excessive nature, due to strained rivets. 
It was this giving of the main structure of the 
hull, however, which caused the lamentable loss of 
life that attended this disaster. The two circular 
openings to the stokehold, one on each side, are on 
the line of damage, and the deformation was 50 
great that one of these manholes was almost closed 
by the bending of the hull, so much so that it was 
only just possible to get a hose through the open- 





*'The damage done to the Apollo was described and 
illustrated in our issue of October 21, 1892. 
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ing after the accident. On the other side the open- 
ing was not seriously deformed ; but near here, un- 
happily, the steam pipe from the boiler passed, and 
this was rent across by the strain put upon it. The 
men in the stokehold, therefore, had only one 
means of escape, that being up a steep ladder, and 
near the top of this an enormous volume of steam 
was escaping. 

It will be seen that as the vessel ran up the 
rocks she was undergoing stresses the reverse of 
launching stresses, that is to say, she was subjected 
to sagging. So violent was this that the keel has 
been permanently altered in length 3 in. to 4 in., 
and the temporary compression at the deck was no 
less than 14in. This was shown by the marks left 
through two parts of the fittings, normally 14 in. 
apart, coming in contact, and the fact was supported 
by the shutting up of the manhole. One of the 
engine-room staff, it may be here stated, had a 
most providential escape. He was coming on deck 
and had just got his legs clear of the opening when 
the boat went ashore and so closed the exit, through 
which he just passed. 

The way in which the hull reverted, to a large 
extent, to its normal shape—putting aside local 
damage—is remarkable. When the vessel was got 
off the rocks the manhole opened again, and 
after she had been docked she almost recovered 
her general form, a practical proof of the elasticity 
of these light steel structures not often afforded. 
The ease with which the repairs have been executed 
is another reassuring feature, which may have 
some significance in time of war. 

Putting aside the sad loss of life and injury to 
the crew, the accident to the Thrasher may be 
regarded as an event not altogether to be deplored. 
It has emphasized a danger of which we were for- 
merly aware, but of which we may with profit be 
reminded, that of risk of damage through broken 
steam pipes, although the fracture of the Thrasher’s 
steam pipe was due to a circumstance against which 
provision could hardly be expected to be made. We 
see, however, that these light and swift vessels are 
built with material of the highest character, and 
that the workmanship by which they are put 
together is equally good. It is further illustrated 
that though these craft are wonderfully light, the 
material is so well distributed that they will go 
through the most trying ordeal to which they could 
be well subjected without sustaining such damage 
as cannot be made good in a few weeks. Perhaps 
there is a source of congratulation to be found 
even in the saddest feature of the case. The 
conduct after the accident of all concerned in the 
matter, the crews of both vessels, and those who 
were engaged in the salvage operations, reflects the 
highest credit on the Navy, and shows that the 
old traditions of the service are upheld to the 
present day. Especially is this the case of 
the stoker Lynch. He had escaped on deck him- 
self, but on finding his mate was not so fortunate, 
he heroically descended into the stokehold again 
and brought out his scalded companion. The latter 
died from his injuries ; but Lynch, we are glad to 
say, is recovering, though slowly, he: having been 
terribly scalded, so much so that he is, we believe, 
never likely to get over the effects. It is sad to 
think that an untoward incident, such as the closing 
up of one manhole, should have deprived these two 
men of that chance of safety which the two open- 
ings were expressly intended by the designer of the 
vessel to afford. 


THE STANLEY CYCLE SHOW. 

Ir will, no doubt, be rather a surprise to a good 
many middle-aged persons to learn that the present 
year's show of the Stanley Bicycle Club is the 21st 
of the annual series ; and yet the history of the 
modern bicycle carries us a good deal further back 
than the first Stanley Show. To many of those 
whose youthful days were cycleless—who can so 
Wellremember the now almost inconceivable state 
when suburban streets and country roads resounded 
not to the ever-recurring ‘‘ting” of the bicycle 
bell, even on Saturday afternoons—it is a little 
startling to find the bicycle is 32 years old. Strictly 
Speaking, it is far older than this, and, indeed, is 
hearer its diamond than its golden jubilee, for it 
Was in 1840 that a Dumfriesshire blacksmith, Kirk- 
patrick M‘Millan, built a two-wheel velocipede and 
fitted it with cranks, 

a With perhaps one or two exceptions all the ma- 

‘ines shown this year at the Agricultural Hall 
are rear drivers, but here we find a diverg- 








ence which affords the main feature of interest 
in the Show. Last year the battle of the gears 
was commenced by the exhibition of the Aca- 
tene cycle. It is again shown this year by the 
Acatene Cycle Company, of 22, Holborn Viaduct, 
The distinguishing feature consists in the driving 
being effected by bevel wheels and a length of 
shafting in place of the well-known chain and 
sprocket wheels. This year the bevel gearing 
has received a wonderful lift from the fact that 
the Pope Manufacturing Company, of Hartford, 
Connecticut, the well-known makers of the 
‘*Columbia” bicycle, have abandoned the chain 
and declared for bevel gear. The company in 
question have established so high a reputation in 
the very front rank of cycle builders, that riders 
are compelled to consider whether their often- 
declared unswerving loyalty to the chain is al- 
together warranted. The Pope Company tell 
us that it is on the most exhaustive tests, both with 
the dynamometer and on the road, that they base 
their preference for toothed gearing. ‘* With com- 
paratively light loads there is no perceptible dif- 
ference between a chainless bicycle (spur or bevel 
gear) and a chain bicycle in its most perfect con- 
dition ; but as tests become more severe, or under 
heavier loads corresponding to conditions of hill 
climbing, the bevel-gear bicycle shows superiority.” 
‘Under road tests,” we are further told, ‘‘the 
bevel-gear bicycle runs much more easily than the 
chain bicycle. The latter falls off in efticiency, 
whereas bevel gears improve with use.” The 
Columbia bicycle is certainly a very perfect piece 
of mechanism for light loads; that, we think, 
all those acquainted with the subject will allow, 
and the verdict of the Pope Company as to 
equal value of the two gears at light loads may 
be accepted. But some English riders — it may 
be they are prompted by English makers — say 
that the genius of the American cycle - maker 
rests chiefly in turning out a bicycle that is ex- 
tremely light, and is fitted for light loads, If a 
rider is content to purchase a new machine every 
year, then he may try the imported article ; but 
for rigidity and wear he must have a British 
machine. We are not going to say a word in 
support of this view or against it ; but we think it 
fair to put both sides of the question, for whatever 
they may be worth. If the American machines 
attain the lightness which characterises them at 
the expense of rigidity, it may be that with them 
heavier loading and higher stresses account for the 
comparative falling off in the performance of the 
chain. 

There are no complete data to quote as to the 
respective efficiencies of chain and tooth-wheel 
gearing under conditions such as those present in 
bicycle riding, and we offer the suggestion to the 
Cycle Associations that they might usefully turn 
their energies, and some of their surplus funds, 
from the everlasting racing and records question to 
making scientific tests, which would give cyclists 
much-needed information on points such as these. 

So far as we are aware, the best results attained 
in trustworthy tests with spur gearing show an efli- 
ciency of 98.5 per cent., 7.¢e., 14 per cent. is lost 
in friction. Bevel gears are not generally as efficient 
as spurwheels, and, of course, there are two pairs 
of wheels in the bicycle train. Professor Carpenter, 
of Cornell University, lately made an elaborate set 
of experiments on bicycle friction,* from which he 
concluded that no form of gearing can possibly equal 
the best chain for efficiency and durability. With 
the chain the frictional loss was found to be between 
4 and } of one per cent. of the total power trans- 
mitted, this result being obtained with a chain that 
had previously been ridden more than 2000 miles 
with a rider weighing 14 stone. With some less 
well-constructed chains the loss was from 2 to 5 
per cent. The maximum shown, even with an old 
chain that did not fit its sprocket, was 10 per cent. 
Professor Carpenter concluded that with the best 
bevel-geared bicycles the loss must be four times 
as much as with an ordinary chain. 

Turning, again, to the publication of the Pope 
Company, from which we have already quoted, we 
find the matter most ingeniously discussed by means 
of a series of questions and answers, the former sup- 
posed to be put by a person raising objections to the 
bevel gear, but willing to be informed. Thechief point 
is that which deals with the liability of the frame 
to get.out of line under the weight of the rider. 
In answer to this it is pointed out that the driving 
mechanism is contained in the rear triangle of the 


net * See page 383 ante. 








frame, and this constitutes a perfect truss. With 
the chain there is a constant tendency to draw the 
rear fork out of line to the right, but with the 
tooth-wheel gear this does not exist. The end 
thrust in the latter is taken up by ball bearings. 
The part of the frame forward of the rear triangle 
is a four-sided figure, and therefore depends on 
the stiffness of the joints for retaining its shape. 
It is pointed out that if this becomes dis- 
torted, it will not interfere with the running 
of the gear, and that is true so long as the mem- 
bers of the rear triangle do not spring. We 
may, however, point out that the lower members 
of the frame are in tension when the rider is in the 
saddle, and it is not difticult to make provision 
against distortion through tension. It is not, how- 
ever, vertical stress which is most difficult to pro- 
vide against in a cycle frame. The inequalities of 
the road, the necessary swaying of the rider in the 
saddle, and other causes lead to twisting moments, 
which are the real test of a bicycle’s rigidity. These 
probably are better provided against in the rear 
triangle than in the part forward of the saddle-post. 

There are several other points discussed in the 
little handbook referred to. The question as to 
complication is answered in favour of the tooth 
gear, and we see no reason to question the deci- 
sion, although no doubt very careful adjustment is 
required. In regard to protection from dust and 
mud, we think the shaft and wheel gear also has an 
advantage. The question of noise is one that does 
not arise on either side with a machine of the 
highest class. As to weight, it is acknowledged 
that the chain is ‘‘somewhat” superior, but the 
increased efficiency is said to more than counter- 
balance this. ‘Severe dynamometer tests and 
careful trials” show that ‘‘the greatest possible 
pressure by a powerful and heavy rider ascending a 
steep hill develops no tendency to bind the gears.” 
As to durability, ‘‘the gears will outwear the rest of 
the bicycle.” The wheels are easily lubricated, and 
there is no danger from breaking of teeth. 

Whatever may be the exact merits of chain and 
tooth gear, respectively, it is difficult to see how the 
latter can have great advantage over the former in 
simple efficiency. We have not the advantage of 
access to the scientific and severe dynamometer 
tests, but we know that the modern chain bicycle 
is so efficient an instrument that there is not much 
margin for improvement by simply changing the 
method of transmitting power from pedal to driving 
wheel. Where the bevel gear may be shown to 
possess advantages is in its greater safety and 
greater cleanliness. It does not require a cumber- 
some gear case, difficult to fit, and is far less likely 
than the chain to give way under exceptional stress. 
A broken chain when running at a high pace down 
a steep hill,-is one of the most dangerous _acci- 
dents. Perhaps, however, the greatest help to the 
introduction of the shaft and tooth-wheel gear is 
that it is likely to be fashionable ; it is the novelty 
for the coming season. The question of tooth gear 
for cycles will, however,. be very thoroughly 
and efficiently discussed shortly, as Dr. Leonard 
Waldo is about to give a lecture on the subject at 
the Seciety of Arts. Professor Waldo, as is well 
known both in the United States and this country, 
has made a study of problems of this nature, and 
what he says will be listened to with attention. 
We propose printing his lecture in extenso. 

Other firms are showing chainless cycles at the 
Show ; but what we have said of the Columbia 
cycle applies in general principles to other exhibits 
of bevel-gear cycles. The Priory Cycle Company, 
of Bedford, show a modification of the Acatene 
gear, in which central driving is obtained by means 
of a dished hub with internal teeth. The device is 
neat and effective. 

We saw very little at the Agricultural Hall that 
required notice in the design of frames, an excep- 
tion being the ‘‘Amulet” frame, exhibited by 
Messrs. Robert Young andCo., of 20, Victoria-street, 
Westminster, and the ‘‘ Pedersen” frame, to which 
we refer later. The Amulet is an open-fronted 
frame, and, therefore, suitable for a skirt-clothed 
lady. It is claimed that it is equally strong with the 
ordinary diamond frame, that has the usual top 
member from saddle post to head. It can, therefore, 
be ridden by a lady or gentleman, and, of course, 
offers the facilities in mounting and dismounting of 
the ordinary lady’s machine. It is an advantage for 
both sexes, but, naturally indispensible to a lady 
in petticoats. The frame seems to be designed by 
one having a knowledge how to work out a stress 
diagram. 
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The Whippet Company exhibit a way of putting 
on a brake by means of the pedals. The feet can 
be kept still as in the Protean changing gear de- 
scribed last year, and in this case the bicycle will be 
carried forward by gravity or impetus. If it be 
desired to apply the brake, however, the motion of 
the feet is reversed as in the changing gear, and this 
causes a projection or stud on the front chain wheel 
to engage with a pawl under the bottom bracket. 
In this way a means is provided for applying a rim 
brake to the back wheel. We should think that it 
would be somewhat. difficult to apply this brake 
gradually, and in the case of a run-away down a 
steep hill it might, perhaps, be as well not to use 
the brake, but rather coast to the bottom. The ad- 
dress of the Whippet Company is 281, Oxford-street. 

The New Cycle Company, of Holborn Viaduct 
and Northfleet, have also a changing gear, which 
could hardly be described without diagrams. It 
will be, perhaps, sufficient to say that the rotary 
motion of the cranks has been abolished, a bell- 
crank device being substituted, the motion being 
conveyed by a wire strand to eccentric ratchet 
drums on the rear wheel. This, it will be seen, 
is a bicycle without a chain, but it has a wire instead. 
The brake is applied by pressing on both levers at 
once, the strain on the strand forcing a shoe against 
the back wheel. A feature which may or may not 
secure a hold on the affections of cyclists is a bent- 
wood frame made after the manner of the Austrian 
bent-wood furniture. The whole of the ordinary 
diamond frame is made from one piece of hickory. 
This consists at first of a strip 18 ft. long. The 
central length is D-shaped in section, and this 
part, in manufacture, is bent over on itself by 
means of the hot-sand bath, and then fastened by 
a waterproof glue. An eye is thus formed where 
the bend comes and this takes the bottom bracket. 
In this way a round shaft is formed with two 
round branches diverging somewhat from each 
other, like the fork of a tree or a swallow tail. The 
straight-forked shaft is next bent round so as to 
form a diamond frame, the two branches constitut- 
ing the back forks. There is a double head, and 
the various parts are fastened on by steel clips. 
It is claimed that this frame is more springy than 
one of steel. This may be allowed, but there are 
other points to consider. 

In lightening frames another effort is being made 
to use aluminium ; notably by the Humber Com- 
pany, of Beeston. This firm has introduced a 
** detachable joint ” for fixing together the various 
members of the cycle frame, and in this way the 
difticulty of brazing the parts together is overcome. 
The tube comprising the member of the frame is 
inserted into the lug or jointing piece in much the 
usual way. The attachment is made, however, by 
a split bush being inserted within the tube and lug, 
and this is expanded when in place by means of a 
tapered bolt or cottar that passes through the 
internal bush and through holes in the lug and 
tube. The action of the tapered bolt when set up 
by its nut is to expand the bush, which thus grips 
the tube, it is said, as securely as if it were brazed. 
We do not propose discussing here the policy of 
using mechanical joints for cycle frames, and simply 
give the points as we receive them. It is evident, 
considerable thought and experiment before being 
however, that the system is one which requires 
adopted tinally. With this joint, however, the 
Itumber Company are able to put together an alumi- 
nium frame without it being either cast in one 
piece, as has been attempted, or using the brazing 
which forms so prominent a feature in the ordinary 
steel frame. The weight of the light road racer is 
given as 22 lb., and we are informed that an alumi- 
nium machine of this weight has been used for 
nine months by a 16-stone rider without mishap, 
and that another has travelled over 8000 miles. It 
inay be added that a feature brought forward as an 
advantage for the detachable joint is that the frame 
of the machine may be reduced to its elements for 
the purpose of transport, a special flat basket being 
made for the purpose. 

The ‘* Pedersen” frame, to which we have pre- 
viously referred, is being introduced by the Humber 
Company. It forms a very skeleton-like bicycle of 
the rear-driven type, the tubes being much thinner 
than usual. It is described as being constructed 
on the ‘‘ cantilever principle. The front fork is 
trussed, and the saddle, or rather seat, is swung, 
hammock-like, between a point formed by the junc- 
tion of two triangles meeting at the head, and a 
strut which passes from the bottom bracket to 
where the after-end of the top bar would come in 





an ordinary machine. The design will appear 
somewhat startling to the average cyclist, but the 
weight is only 18 lb.—a lightness which is said to 
be coupled with ‘‘ perfect rigidity and strength.” 

The N.B.C. Aluminium Company, of Black- 
heath-road, show some machines, the frames of 
which are built up of what is described as pure 
aluminium drawn tubes, the members being joined 
by elbows, tees, &c., much in the usual way, 
it being claimed that by the use of a special spelter 
the parts are ‘‘brazed” together. The ‘‘heavy 
roadster’” which carries a man 14} stone, weighs 
233 lb. Aluminium is also used in various fittings, 
such as lamps, tools, &c. Mr. T. R. Ellin, of Shef- 
field, shows a neat shifting spanner, which is very 
light, having an aluminium handle and steel jaws. 
Messrs. Trigwell and Co., of Brixton hill, also 
show a joint which does away with the necessity 
for brazing, the tubes which form the members of 
the frame being fitted into the lugs in the usual 
manner, and then expanded much in the same way 
that boiler tubes are. This, of course, forms a per- 
manent joint—at least we are informed that it has 
stood the test of 6000 miles of the roughest roads 
—but the same firm has a detachable joint which 
is said to have answered well. 

The saddle is the weak part of the bicycle. With 
the ordinary suspension saddle now in vogue, the 
weight of the rider forces the leather up into 
a ridge, and a man sits on parts that Nature 
never intended him to sit upon. An effort is 
being made to get over this by using a metal 
base, and have two upraised leather pads, so 
that there is a deep groove between, or in 
having the saddle made of two separate parts of 
leather with a space between as in the Pattisson 
saddle. A saddle made from woven wire, after 
the manner of the woven-wire mattresses, is 
certainly a great improvement on the ordinary 
leather type. It is made by the Longford Wire 
Company, of Warrington, and, to judge by the 
opportunities afforded at the Show for testing it, 
it affords a most comfortable seat. Another saddle 
consists of two disconnected saucer-like supports, 
which are designed to take the tuberosities of the 
pelvis. These are the parts which Nature does intend 
us to sit upon, and no doubt the saddle would be 
very good were it not that for cycle riding it is 
needful there should be a peak to the saddle for the 
thighs to grasp, otherwise the rider is very liable 
to be thrown off sideways. Another new saddle 
is of ordinary form, but is so mounted that it 
pivots freely crosswise, and swings, by means of a 
parallel motion, through a distance of several inches 
fore and aft. This would seem a very unstable 
throne for the all-prevailing cyclist, but as a 
matter of fact it is not so, and the freedom 
of movement affords a pleasant gliding feel- 
ing—-compared to the ordinary saddle — when 
riding over bad roads or obstructions. We 
have had an opportunity of trying this saddle. 
Illumination is another source of trouble to the 
cyclist. A lamp has been introduced which, we 
believe, has overcome the difficulty of burning 
parafiin. The influential firm of Price’s Patent 
Candle Company, of Battersea, have given a good 
deal of study to the wants of the cyclist, a fact 
which is proof of his growing importance. They 
have produced an oil which is excellent both for 
burning and for lubricating. This is a great con- 
venience, as the contents of the oiler would be a 
most welcome contribution to the lamp on a long 
ride at night. A suitable oil is one of those details 
which makes a wonderful difference in the pleasure 
to be found in cycling. 

The Show closes to-morrow, the 27th inst. 





RAILWAY SCHEMES IN 
PARLIAMENT. 

ALTHOUGH there are yet several days during 
which notice may be given through the Official 
Gazettes of the intention to promote schemes for 
authorisation during the next session of Parlia- 
ment, it seems pretty certain that no heroic under- 
taking will be projected. That, perhaps, will not 
surprise any one who has acquaintance with Brad- 
shaw’s map, which might put the most industrous 
spider to shame. In Wales there are one or 
two lines proposed which make for more direct 
communication ; but the mountainous nature of 
the west and mid-country has to be taken into 
account. Again, there is a gratifying activity in 
Ireland and the promotion of a scheme for the 
completion of a straight line from Rosslare 





Harbour, in the south-east corner, to Cork, the 
point of departure of the Atlantic mail liner, sug- 
gests competition, vid Milford Haven, against the 
Holyhead route. In the former case the Channel 
passage is under 70 miles, in the latter 64 miles - 
but the railway journey, alike in England and Ire. 
land, is much shorter in the former case, so that 
developments are sure to be anxiously awaited, 
especially by the London and North-Western 
Railway. 

The big English lines have all schemes, but few 
of these call for special notice. They suggest more 
the consolidation of lines, the widening of works, 
the Midland and North-Eastern being especially 
notable. The latter have also a big harbour scheme 
on at Kingston-upon-Hull, which will give tiem 
greater facilities for shipping Yorkshire coal, while 
the former areshortening their journey toScotland by 
taking out some of the windings of their line in the 
Halifax country. The London and North-Western 
have also the tunnelling of Shap Summit, which, 
although laborious and costly, is not a difficult un- 
dertaking. In London there is little of moment, 
excepting the tardy recognition of the Metro- 
politan Railway of the advantages of electric 
traction, while the Brighton Company have, after 
corresponding delay, been compelled to widen 
the line between Clapham Junction and Victoria, 
and also between Croyden and Streatham, so that 
local trains will not require to wait the passing of 
the long-distance and boat trains, which are occa- 
sionally run to time. So far as Scotland is con- 
cerned, there is yet no evidence of that conflict with- 
out which no Parliamentary session would be com- 
plete ; but there is yet time, and after all there 
may lurk in some of the little schemes all the 
potentialities for a typical feud. Where there is a 
will there is always a way. 

The most important point in the London and 
North-Western Railway notice is that referring 
to the tunnelling of Shap rise to obviate the 
worst part of the long climb over the summit. Of 
course it is called a deviation. As far as can be 
gathered from the notice, the proposal is to con- 
struct a new line from a point about a mile south of 
Tebay Station, at the southern base of the fell, to 
Shap Station, on the northern face of the fell. The 
line will broadly run along the course of a beck on 
the western side of the existing permanent way, 
and although nothing is mentioned about it in the 
notice, will be carried underneath the summit of 
the fell in a tunnel of from one to two miles in 
length. The line for about half-a-mile to the north 
of Shap Station is to be straightened. The con- 
struction of the new line is a formidable task, since 
the tunnel will have to be cut through hard rock, 
but it will greatly reduce the gradient and, conse- 
quently, the running time of the west coast ex- 
presses. Further south the company seek power 
to widen their line between Burton and Holme 
and Milnthorpe, and between Clifton and Lowther 
Stations. This is likely to be part of a scheme of 
doubling the line for the greater part of the 
distance between Preston and Carlisle. Widen- 
ing works are also to be undertaken in Man- 
chester between Travis - street and Chancery - 
lane Bridge, and on to Tipping - street, to 
be known respectively as the London-road and 
Ardwick widenings. A new bridge is to be built 
over Travis and Sheffield-streets. In various 
districts footpaths are to be closed, while at 
St. Helens, in Lancashire, several road diversions 
are to be made, and part of the St. Helens Canal 
there is to be closed so as to enable a solid embank- 
ment to be provided, instead of the swing bridge at 
present in use. Certain lands in the parish of St. 
Pancras adjoining the company’s main line suggest 
future widening works, while many other properties 
throughout England are scheduled, the notices 
of the company extending to 10 pages of the 
Gazette. They are also applying to Parliament for 
an Act to empower them to build, use, and maim- 
tain vessels trading between Holyhead and Dublin, 
Howth, Kingstown, Greenore, and other places In 
Ireland. This Bill purposes repealing previous 
Acts dealing with the same object, and incorporat- 
ing so much of them as is required. ; 

The Midland Railway Company have a Bill for a 
new West Riding line, which is to commence at 4 
junction with the Leeds and Derby line, near to 
Royston station, traversing through Thornhill, 
Huddersfield, and Halifax, while another new 
branch from Thornhill will connect at Bradford 
with the Leeds and Bradford Railway, so that all 
three Yorkshire towns will be brought into closer 
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connection with each other. The Company, also 
contemplate extensive widening works on several 
of the lines in Yorkshire: (1) On the Leeds to 
Skipton line, between Bingley and Keighley ; (2) 
on the Leeds and Bradford line, between Rawdon 
Station and the Thackley Tunnel; (3) on the 
Leeds and Derby line, between Waterloo Colliery 
and Stourton, between Wath Station and Darfield, 
and between Beighton and Treeton ; (4) at Bright- 
side in Sheftield, and between Chesterfield and 
Sheftield, with a much-needed enlargement of 
the station at the latter city; (5) at Whiteacre, 
on the Derby and Birmingham line; (6) from 
Kilby Bridge to Wigston, on the Leicester and 
London line, and (7) between Melton and Brent- 
ingby, on the Peterborough line. Much land 
is also to be purchased in various parts of the 
country. 

The North-Eastern Railway Company are pro- 
moting a Bill to construct extensive dock works at 
Kingston-upon-Hull. There is to be on the north 
bank of the river an embankment 1880 yards long, 
extending along the Humber in an easterly direc- 
tion from the east end of St. Andrew’s Dock to the 
entrance of the Albert Dock lock, and a new deep- 
water lock of 600 ft. long into the Albert Dock 
will be made. South of the Albert Dock again 
there will be another embankment 360 yards long, 
with entrance to a new dock between the existing 
Albert and Victoria Docks, measuring 440 yards 
from east to west and 130 yards from north to 
south, and occupying the site of several separate 
basins now in use. The new lock for this 
dock will be 320 ft. long, with one of 100 ft. 
long for river craft. Beyond these new docks 
there will be a creek or lay-bye, while opposite the 
end of Nelson-street there will be a new pier or jetty 
80ft. long, with a pontoon landing-stage 400ft. long. 
This pier will be 100 yards south of the Victoria 
Pier, whose place it will take for passenger service ; 
but the old pier will be extended for other use. 
An adequate railway service for these docks, will 
give the company an advantageous export harbour. 
The company also contemplate one or two small ex- 
tensions in their railways. The Trafalgar goods 
station, on the Tyne, is to be remodelled, necessi- 
tating a slight change on the Tyne and Blyth line. 
Three small lines in Gateshead, and a short length 
of widening on the Hull and Selby line, complete 
the railway schemes, but considerable property is 
to be purchased. 

The London and South-Western Railway Com- 
pany have no heroic scheme, although they once 
again intend to seek power to make a new line 
from Exmouth eastwards along the south coast 
to Budleigh Salterton, a distance of some eight miles, 
through lovely Devonshire scenery, where now a 
coach is run in the season. The projected line has no 
significance on the through route, and the residents 
object to the advent of railway traffic. The com- 
pany also intend to widen their line for a short dis- 
tance west of Vauxhall Station, where the company’s 
goods yard is situated. Authority will be sought 
to empower the company on the one hand, and any 
district council, the London County Council, any 
district board of works, and any vestry within the 
Metropolis, on the other hand, to make agreements 
for or with reference to providing accommodation 
for the housing of persons of the labouring class 
who may be displaced by the execution of any work 
or the taking of any lands by the company under 
the powers of any of their Acts, and to authorise 
the company and the other parties named to apply 
their funds and revenues for the purposes of any 
such agreement. The Bill will also contain clauses 
to extend the period limited by the company’s Act 
of 1893 for completing the widening of the lines 
leading into their Waterloo Station ; to provide for 
the removal of the church and schools of All Saints’ 
district, in St. Mary, Lambeth, to annex the dis- 
trict to the adjoining parish of St. John, Waterloo- 
road, and to confer all necessary powers in reference 
to the removal of the church and schools on the 
Bishop of Rochester, the incumbents of All Saints’ 
and St. John, and the Ecclesiastical Commissioners. 
The company have quite an elaborate list of pro- 
perties which they wish to purchase, and with the 
London and Brighton Railway, they desire more 
ground in Fratton-street, Portsmouth. The com- 
pany propose to erect a new bridge over the Colne 
Brook at Wyrardisbury, Eton. 

The London, Brighton, and South Coast Com- 
pany, like its compeers, have a number of small yet 
important changes to make. They wish to widen 
their line into Victoria from Grosvenor-road on 





beyond Battersea Park Station at Pouparts 
junctign, where the recently completed four lines 
terminate, and this will involve some heavy 
bridge work. The line too from Streatham 
to Croydon is also to be widened. The Horsham, 
Dorking, and Leatherhead lines are also to be 
widened, and the railway from Newhaven to Sea- 
ford. The company intend to make a new road 
at their goods station at Brighton. Their other 
railway works include a short line at Deptford, 
a connection from Lingfield to the racecourse, a line 
from near Selhurst to the Croydon and Epsom 
line, a line from Dorking through Ockley to Cranley 
on the Horsham and Guildford line, also from 
Ockley through Ewhurst, Hambledon, Wotton, 
Abinger, and Cranleigh. 

An enterprise which will attract much attention 
is a proposed underground railway at Brighton. 
It is to commence under Queen’s-road at its 
northern end, and to pass under King’s-road 
opposite the end of Russel-street, thence under 
West-street, 25 yards south of South-street, 
and terminate under King’s - road, opposite the 
end of Middle-street. There are to be openings 
through the sea-wall along the south side 
of King’s-road to communicate with the beach. 
The motive power is to be electric energy, and the 
gauge 4 ft. 8$ in. Power is asked to underpin 
buildings rendered insecure by the work, without 
buying them. Also to take lands, vaults, cellars, 
arches, and other offices attached to buildings with- 
out purchasing the whole, and also to take the sub- 
soil beneath buildings without purchasing the 
building, ‘‘ or any easement or right to the use of 
such subsoil.” We should think there will be lively 
opposition to this measure. 

The Great Eastern Railway Company’s schemes 
probably cover more paper than most of the others ; 
although involving little expenditure and less 
novelty. The company desire to convert into a fixed 
bridge the swing bridge leading to the Pepper Ware- 
houses at Bow Creek ; to widen the bridge carry- 
ing the company’s Cambridge and Colchester main 
lines over the River Channelsea in the parish of 
West Ham ; to widen and lay additional rails, con- 
struct a pier, and extend the Griffin wharf siding 
at Ipswich ; to widen the company’s Reedham and 
Lowestoft, the Beccles and Lowestoft branches, the 
East Suffolk line, the Southend railway, and the 
Cambridge and Newmarket line ; to make a short 
length of new railway at Lynn, which is really only 
a deviation of the existing line; and to divert 
public roads in the parishes of Campsea Ash, 
Suffolk, and Salhouse, Norfolk, and a footpath in 
the parish of Lawford, Essex ; to close the flow of 
the River Orwell by a dam, intended to raise the 
water level and form a wet dock, while locks will 
be provided for the passage of vessels. 

A line is projected by a new company to con- 
nect the Great Western Railway at Windsor to the 
London and South-Western Railway at Ascot. It 
is to be made in five sections. Nos. 1 and 2 will 
start from the Great Western near where it crosses 
the Thames, and will end in the parish of Wink- 
field. No. 3 will carry the line on to the parish of 
Sunninghill, near the Royal Ascot Hotel. No. 4 
will connect No. 2 to the Ascot-Aldershot line, and 
No. 5 will also connect No. 2 to the same line at a 
different place. 

As is natural, the scheme of the Great Central 
Railway requires the promotion of little tributary 
lines, and three of these are now projected—a 
short length between Harrow and Willesden, to con- 
nect with the North Western Railway system there, 
another short length in Kirby-in-Ashfield, and a 
third in the parishes of Worksop and South Nor- 
manton. An extension of time is also desired for 
the completion of the works, which were greatly 
affected by the floods due to the heavy rains of last 
winter, before earthworks had had time to con- 
solidate. Extensive lands have to be purchased 
still, and properties in the counties of Lancaster, 
Nottingham, Northampton, and London are to be 
scheduled. Satisfactory progress is being made 
with the works. 

Within the Metropolitan area several schemes 
are projected in addition to the widening works 
of the London and Brighton Company. The 
Metropolitan Railway wish to alter the level 
of their line in the parish of Willesden, between 
Kingsbury -Neasden and Kilburn - Brondesbury 
Stations. The question of ventilation, which re- 
ceived so much attention from a Special Com- 
mittee lately, is to have attention, the intention 
being to have an electrical generating station 








adjoining the Edgware-road Station, bounded on 
the east by Marylebone-road and Stafford-street, on 
the west by Lisson-street, and on the south by 
houses in Chapel-street. Upon this ground build- 
ings, sidings, turn-tables, and the like will be con- 
structed. The company seek power to construct 
electric mains, lines, and pipes along the railways, 
but the system which will be adopted is not 
specified. 

The Whitechapel and Bow Railway Company in- 
tend to apply for a Bill to empower the Metropo- 
litan District and the London, Tilbury, and South- 
end Railway Companies, or either of them, to sub- 
scribe for shares in the capital of the company, and 
to guarantee to and for the company interest or 
dividend on all or any of the shares or stock of 
the company, and the principal and interest of any 
loan of the company ; and to sanction any contract 
or agreement between the company, the District 
Company, and the Tilbury Company, which, prior 
to the passing of the Bill, may be made with re- 
spect to the matters mentioned or the working of 
the company’s railway by the District and Tilbury 
Companies or a joint committee, or by either of 
the other two companies. 

The Charing Cross, Euston, and Hampstead Rail- 
way is one of those deep-tunnel lines which have 
been long before the public, but which do not make 
a start. Financial arrangement, however, have 
now been made and power is now asked to make 
a line from Charing Cross-road, 30 yards south- 
west of the Garrick Theatre, to beneath the 
shop No. 23, Craven-street. This is to give a 
better connection with the Charing Cross Station 
of the South-Eastern Railway. A new line of 
the same character is projected between Charing 
Cross and Paddington. It is to start at the 
foot of Northumberland-avenue, near the theatre, 
and terminate on the southern side of James- 
street, Paddington, near Eastbourne - terrace. 
There is to be a subway for foot passengers at the 
angle formed by the junction of Brompton-road 
and Knightsbridge High-road, and terminating 
under 30, Albert-terrace, Knightsbridge. Also a 
subway connecting the line with Paddington 
Station. The exact route is not given in the 
Gazette, but it appears to be Cockspur-street, 
Waterloo - place, Piccadilly, Knightsbridge, and 
across Hyde Park. If that be so, it will be in part 
parallel to the Brompton and Piccadilly Circus line 
authorised last year. A third deep-tunnel scheme 
isa branch of the City and South London Railway, 
starting from High-street, Borough, near the 
London and County Bank, and terminating in 
Brixton-hill, 88 yards from the milestone denoting 
four miles to the Royal Exchange. At the same 
time, the approach to the King William-street 
Station is to be widened from the spot where the 
South-Eastern Railway Company’s bridge crosses 
High-street, Borough. 

(To be continued.) 








NOTES. 


InrERNAL Combustion Encinets WorKED WITH 
ALCOHOL. 

Some attention has recently been directed in 
France to the possibility of using crude alcohol as 
the working agent in oil or gas engines; as, if com- 
mercially practicable, the demand thus created 
would greatly ameliorate the present position of 
the spirit distillers. The results of certain experi- 
ments made to the end cited have recently been com- 
municated to the Paris Académie des Sciences, by 
M. Max Ringelmann, who concludes from his ob- 
servations, that though there are no mechanical dif- 
ficulties in the way of this suggested adoption of 
alcohol, the cost would be absolutely prohibitive, 
being about 58 times as much as if burning oil were 
used in the motor, and about 3} times as much as 
if petroleum spirit were the combustible employed. 
The actual comparison was made between alcohol 
and the latter. Samples of the two were analysed 
with the following results: Petroleum spirit, 
carbon, 84.3 per cent. ; hydrogen, 15.7 per cent. ; 
oxygen, 0; specific gravity at 32 deg. Fahr., .708 ; 
boiling point. 190 deg. Fahr. Alcohol, carbon, 
41.5 per cent. ; hydrogen, 13.0 per cent. ; oxygen, 
45.5 percent. ; specific gravity at 32 deg. Fahr., 
.834; boiling point, 173 deg. Fahr. From the 
above composition it appeared that about 20,447 
British thermal units would be generated by the 
combustion of 1 1b. of the petroleum spirit, and 
11,739 by the combustion of 1 1b. of the alcohol, 
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The former, moreover, would require 168 cubic 
feet of air for its complete combustion, and the 
latter about 90. Though having a much higher 
boiling point the petroleum proved, however, to be 
much more readily evaporated in the carburetter, 
it being impossible to start either of the two spirit 
engines tested with the alcohol alone unless the 
carburetter was heated. The experiments were 
made on a horizontal Otto cycle engine of from 2 
to 3 horse-power constructed by M. Brouhot, and 
on a3 to 4 horse-power Benz motor of the vertical 
type. Very similar results were obtained with 
both engines so far as the relative efficiencies of the 
two fluids were compared, 1 lb. of petroleum spirit 
proving on the average equivalent to 1.89 lb. of 
alcohol. 


EvLectsic WELDING. 

Whilst the Thomson system of electric welding 
has given remarkable results, there are, of course, 
many cases in which it cannot very conveniently be 
employed, and where the use of the arc presents 
certain advantages. On the other hand, the latter, 
as generally used, is liable to render the iron treated 
brittle, owing to the carbon of the arc combining 
with the metal. This difficulty the Electric Metal 
Working Syndicate, Limited, of 61 and 62, 
Gracechurch-street, E.C., claim to have overcome 
by the use of specially-prepared carbons, and the 
samples of their work exhibited appear to confirm 
this claim very thoroughly. In the apparatus for 
welding adopted by them the carbons are set at an 
angle of about 90 deg. with each other, the conse- 
quence of which is that the arc shoots out in the 
form of a long flame, which bisects the angle 
between the two carbons. This flame can then be 
used precisely as that of a gas blowpipe, but has 
an advantage over the latter in that its temperature 
is very much higher. In the immediate vicinity 
of the carbons the temperature is that of the 
volatilisation of carbon, which is the highest at- 
tainable by artificial means, whilst at more distant 
points the temperature is proportionately decreased. 
Owing to the great length of the are the operator 
is able to exercise considerable control over the tem- 
perature with which he works, by simply bringing 
the carbons nearer to or taking them further away 
from the work. The apparatus has also been very 
successfully used in cycle brazing. As now done 
witha gas blowpipe, the borax used asa flux forms 
an extremely hard glass-like scale, which flows over 
the metal in the neighbourhood of the joint, and 
has to be removed by filing. Ordinarily, this frame 
filing takes between four and five hours to complete. 
The temperature of the electric arc, however, is so 
great that this scale is volatilised, leaving the frame 
extremely clean, so that comparatively little clean- 
ing off is required. The system described has also 
been used successfully for filling castings, it being 
nearly impossible to discover afterwards the repair. 
In one case the broken body of a Worthington pump 
was mended in this way in about five minutes, the 
fracture being such as to otherwise necessitate a 
completely new body. In another case a broken 
leg vice was repaired by brazing, and both this and 
the pump have since repair been in daily use for 
months. 


Nava EXxpeNDITURE AND THE MERCANTILE 
MaRINE. 

One of the most valuable returns made by the 
Board of Trade is that which gives the naval ex- 
penditure of this and other countries as compared 
to the volume of maritime commerce. In our issue 
of January 24, 1896, we commented at some length 
on a similar return for a previous year, and as our 
remarks on that occasion still hold good it will be 
sufficient for the present if we merely give some of 
the leading figures of the present return. The 
latter was ordered by the House of Commons to 
be printed on August 6 last, and has been issued 
within the last week. t refers to the year 1896. 





The aggregate naval ex»enditure of the United | 


Kingdom on sea-going force during the year (in this 
case the financial year 1895-6) was 21,264,377l., 
in addition to which certain minor sums were 
spent by our dependencies, by far the largest, 
being athird of a million by India ; the grand total 
being less than 22 millions. The tonnage of 
the mercantile marine of the United Kingdom 
was over nine million tons, and the vessels 
owned by our dependencies, add about a million 
and a third tons more, which brings the total for 
the Empire to about ten and one-third millions of 
tons. Comparing these figures with those relating 


to foreign countries, we find that France spent for | 


the year 10,877,2791., not very far from half what 
we do, on naval expenditure ; whilst her aggregate 
mercantile tonnage was no more than 887,078 tons. 
Germany spent 4,372,068/. on her sea-going force, 
whilst her mercantile tonnage was 1,502,344 ; 
Italy spent 4,192,984]. on her Navy, almost as 
much as Germany, but her mercantile tonnage 
was 776,077. The United States Navy cost 
for the year 6,183.132/., the tonnage of the 
American mercantile marine being 844,954 tons 
registered for over-sea trade only. Japan 
supplies noteworthy figures. It spent in 1896 
close upon six millions on its Navy, whilst the 
aggregate tonnage of its mercantile marine was a 
quarter of a million tons. Russia spent on her 
Navy rather less than Japan, but her mer- 
cantile tonnage is not given. Austria, the 
Netherlands, and Brazil are the only other 
countries that are returned as spending a 
million or more on the Navy, although Spain 
came very near doing so. There is no need to 
comment on these figures, for it will be apparent 
how cheaply we get off in regard to naval ex- 
penditure considering the importance of our ship- 
owning responsibilities. The tables in the return 
also give the amounts of annual clearances in the 
foreign and coasting trade, and the annual value of 
imports and of exports. For the year the imports 
of the United Kingdom, including transhipment, 
were 480,607,000/., and of exports 341,551,0001., ora 
total of 822,158,000). To this must be added, in 
order to arrive at the trade of the Empire, the totals 
relating to India, 116,451,093/.; those relating to 
the self-governing colonies, 194,195,168. ; and those 
of the other colonies, 175,000,000. Whether it is 
right to take both imports and exports for the 
Mother Country, as well as her dependencies, may 
be a moot question, because so many of the imports 
into Great Britain are exports from the colonies, 
and vice versd. On the other hand, it seems unfair 
to exclude any trade done because it is transacted 
with our own kith and kin. At any rate, whether 
we are sending a ton of goods to, or bringing it 
from, a colony, it is as liable to want fleet protec- 
tion as if it were going to or being brought from a 
distinct power; and, therefore, from the point of 
view under consideration it should be included in 
the returns. The values of over-sea trade for other 
countries are also given in the return, but they are 
small compared with those of the British Empire. 








ELECTRO-PNEUMATIC SIGNALLING ; 
BAVARIAN STATE RAILWAYS. 

Nor many years ago railway signalling in Germany 
was confined to working points and signals by hand 
quite independently of each other, but since the in- 
Saatetal awakening that thrilled through the Empire 
after 1871, and which bids fair to bring the Germans 
to the forefront as a commercial and industrial nation, 
theconcentration of levers for working pointsand signals 
has been more and more extended. Though much re- 
mains to be done, and some of the methods of the 
Fatherland appear to English eyes as unsatisfactory 





ing figure, the electro-pneumatic apparatus controls the 
connections with two of the sheds. Some engines 
run in and out over these lines in 24 hours, and there 
is also a great deal of shunting, so that the plant is 
never long idle. 

The locking frame stands in a cabin (built in cement 
on a foundation of wire netting), and contains 11 levers, 
eight controlling ten points, two controlling three 
signals, and one being left spare. The frame is of 
such a size that it can be extended for 35 levers if 
desired. As there is no passenger traffic at this spot, 
block working between the cabin and the station is not 
required, but there would be no difficulty in connecting 
the levers with Siemens and Halske’s lock-and-block 
apparatus—the standard German instrument—or with 
Sykes’s—so well known in this country. 

One signal is of the semaphore type, and, as is the 
rule in Germany, the arm rises instead of falls when 
‘‘off ;” and the other two are of the ‘‘ ground disc ” 
pattern. These two ground discs are controlled by 
one lever, the position of points 5 determining which 
shall come ‘‘off”’ when the signal lever is pulled 
over. Should either of the signals stick “ off,” it is 
impossible to pull the other off; and thus it is quite 
safe to work the two from one lever. Each signal, 
whether semaphore or ground disc, is worked by an 
ordinary signal motor, as illustrated in our article 
above referred to. 

The point motors are direct-acting ; that is, they 
are connected directly to the points, and not through 
an escape crank, as shown in our previous description, 
They are 4 in. in diameter, and have a stroke of 4} in., 
the same as the travel of the point switches. The 
points are thus trailable without damage to any parts, 
the air behind the piston being forced back into the 
main pipe as the flanges of the wheels push the switches 
over. As soon as the last pair of wheels are clear of 
the points, the air, as at present arranged, pushes 
the switches back into their original position. In 
Germany, however, all points, even when fitted with 
a facing-point lock, have not only to be trailable, but 
also to remain in their new position, so that should 
an engine set back after having partially trailed 
through points in the wrong direction, it will not be 
derailed ; the electro - pneumatic appliances will, 
therefore, shortly be made to comply with these re- 
quirements. As the points at Munich move very 
easily it has been jenel pestle to work with an air 
pressure of but 50 lb. or 60 1b. instead of the usual 
80 lb.; and, further, with a view of throwing the 
points less sharply over, and thus prolonging the life 
of the ee indicator lamps and targets, which are 
attached thereto, modifications are being made in 
some of the motors. 

The air is compressed by an ordinary Westinghouse 
pump placed in one of the running sheds, and is deli- 
vered into a reservoir under the cabin at a pressure of 
150 lb. per square inch. From here it passes through 
a reducing valve and enters the mains at a pressure of 
from 50 lb. to 60 lb. 

The electrical power is supplied by a small set of 
accumulators furnishing current at the rate of about 
30 watts. 

The plant was put up by the Railway Administra- 
tion, under the superintendence of the Westinghouse 
Brake Company, Limited, of King’s Cross, London, 
who hold the patent rights for countries outside the 


American Continent. 
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or even unsafe, yet in other ways the very lateness 
of their awakening has given them what our signal 
engineers often me for in vain, viz., a free field to 
peace the latest and best appliances for signalling 
according to the conditions obtaining in Germany ; 
conditions which, by the way, are very different from 
what we are accustomed to in this country and which 
must be fully taken into account before the lines on 
which their signalling has developed can be fully 
appreciated. 

An installation of the Westinghouse electro-pneu- 
matic system of signalling, a, description of which 
appeared in our columns in our issue of January 10, 
1896, has been recently erected and brought in use at 
the Munich Central station of the Bavarian State Rail- 
ways. As Munich is an important railway centre, 
there is a special double line connecting the running 
sheds with the station and, as shown in the accompany- 





This same company have obtained a gold medal for 
their electro-pneumatic signalling appliances exhibited 
at the Brussels International Exhibition, just closed, 
and we may add that the American company has re- 
cently secured the contract not only for signalling the 
new southern terminal station at Boston, U.S.A., on 
this system, the locking frame for which will contain 
147 levers, equal to from 200 to 250 levers, in an ordi- 
nary mechanical frame, but also for another 36 miles of 
automatic signalling on the four-track line of the 
Pennsylvania Railroad between New York and Phila- 
delphia, several miles of which have already been thus 
fitted for some years. 








Steer Rais in France.—The production of steel rails in 
France in the first half of this year amounted to 95,426 
tons. The corresponding output in the corresponding 
period of 1896 was 88,389 tons. 
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VERTICAL 
MERRYWEATHER AND 


CONSTRUCTED BY MESSRS. 


Tuk machine which we illustrate above has lately 
been constructed by Messrs. Merryweather and Sons, 
of Greenwich-road, with the view to combining the 
advantages of both horizontal and vertical steam fire 
engines. Hitherto the horizontal engine has been 
considered by some firemen to be less handy of access 
than the vertical, and the vertical engine has had the 
undoubted disadvantage of not being stoked from the 
footplate. By shortening the length of stroke and 
constructing a special pump, the makers have been 
able to keep the engine snufticiently high in relation 
to the hoiler to enable the firedoor to be placed directly 
in the rear of the boiler and underneath the engine, 
thus enabling the boiler to be stoked en route, and 
allowing access from the footplate to the starting 
valve, the suction and delivery connections, the 
whole of the boiler fittings and feed arrangements. 
This enables one man to drive and stoke the engine, 
and to attend to the suction and delivery hoses, 
and it does not interfere at all with the stability 
of engine in travelling or at work, as the centre of 
gravity is well below the top of the side frames. 
Another feature is the absence of a main steam pipe, 
a bracket being arranged on the cylinders containing 
the steam passages, to bolt directly on to the top of 
the boiler. The close proximity of the engine to the 
boiler renders it peculiarly suitable for cold climates, 
and times of frost, reducing the chances of the pump, or 
feed arrangements being frozen up. The pump valves 
are arranged between the barrels, and are all accessible 








STEAM FIRE ENGINE. 


SONS, ENGINEERS, LONDON. 


accessible. There are three different methods of fecd 
ing the boiler, viz., by feed pump driven by the cross 
head of the main pump, by forcing water directly into 
the boiler from the main pump, and by an injector 
taking its water from a tank either supplied from the 
main pump, or by a bucket when pumping dirty 
water. All the feed pipes are fitted with strainers where 
attached to the main pump. Drop-feed lubricators are 
fitted on the cylinders, and an efficient system of lubri- 
cation is provided for the rest of the working parts. 
The carriage frame, hose-box, &c., are of the same 
design as usually employed for engines of this class, 
with the exception of the fore-carriage, which is fitted 
with a cross-spring in the rear, as well as the two 
longitudinal springs. This arrangement makes the 
engine run more lightly, and removes much of the 
strain on the side frames when travelling rapidly on a 
rough road. The wheels are fairly light for the weight 
they have to carry, and have gun-metal stock hoops 
with diamond pent rims to prevent the men slipping 
when mounting in a hurry. The engine and boiler 
work is brightly polished wherever possible, and the 
whole machine has a handsome appearance. 








INDUSTRIAL NOTES. 

Tue state of employment during the past month, 
according to the report of the Labour Department of 
the Board of Trade, slightly improved in some im- 
portant trades, including the coal and cotton indus- 


Sg removal of one cover, which weighs but 12 lb. | tries. But in the engineering trades, and those directly 
: © engine, we understand, may be stopped, the cover | and indirectly affected by the engineering dispute, the 
emoved, a damaged valve replaced, the cover put on | bad effects were more marked than in the previous 


again, and the engine re-started in two minutes. 
slotted link is 


the length of stroke. 


r Aj|month. The increased proportion of unemployed was 
used with a crankshaft for regulating | mainly attributable to that dispute, in its far-reaching 
All the bearings have large | ramifications. In the figures given the persons directly 


Wearing surfac : : : : : 
oa. surfaces, and substantial eccentric straps are |on strike or locked out have been omitted in the re- 
, 





the whole of the motion being simple and | turns, so that they neither show the full proportion of 








unemployed, nor the normal state of trade, inasmuch 
as those indirectly affected are included, while those 
directly effected are eliminated. The figures given 
are based upon 2417 returns, namely, 1644 from em- 
ployers, 599 from trade unions, and 174 from various 
other sources. The 113 trade unions making returns 
had an aggregate of 463,002 members, of whom 21,937, 
or 4.74 per cent., were reported to be unemployed. 
In the previous month the proportion was 4.38 per 
cent., and in the same month of last year 3.4 per 
cent. in 111 unions, with 437,371 members, then 
making returns. The chart-line shows a rapid in- 
crease of unemployed from July to the present time, 
and it is still pointing upwards to the higher average. - 
The following classified Table shows the latest returns, 
those of the month previous, and the corresponding 
percentages for the same month of 1896: 
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| | Last Returns, | Corresponding 
ae tm 1897. | Percentages. 
Proportions of Un- : | 
employed Members. Making | | ” A 
Returns Total caine , 
| |Number| ages. yong aa 
Under 1 percent. ..| 80 97,973 | 21.2 20.9 19.2 
1 and under 2 per| | | 
cent. Ae “ 21 86,484 | 18.7 19.7 26.3 
2 and under 3 per! | | | 
cent, - Sa 28,910; 6.2 | 7.8 23.0 
3 and under 5 per | 
cent. ache it & 126,226 | 27.3 25.2 | 9.9 
5 and under 7 per} | 
cent. ie woh oe 28,841 6.2 4.2 9.5 
7 and under 10 per) 
cent. a vin} 22,158 4.8 | 7.6 1.4 
10 per cent. and up- 
wards = ag 72,410, 15.6 14.6 10.7 
Totals Pe a 100.0 | 100.0 100.0 


463,002 | 
| | | 


It is rather singular that the proportion of unem- 
ployed under 1 per cent. has only varied to the extent 
of 2 per cent., as compared with last year, and very 
little as compared with a month ago. But the propor- 
tion above 10 per cent. has increased from 10.7 per 
cent. to 15.6 per cent., while that between 3 to 5 per 
cent. has increased from 9.9 per cent. to 27.3 per 
cent. 





As regards employment in the various chief groups 
of industries, the reports show that it improved during 
the month in the coal-mining industry, and was better 
in nearly every district than it was a yearago. At 
pits giving employment to 431,426 persons the average 
time worked during the month was 5.37 days per 
week, as compared with 5.24 days in the previous 
month, and 5.02 days in the corresponding month of 
last year. The regularity is quite phenomenal in all the 
districts, the lowest being in Ireland, where the average 
time worked was 5.14 days per week in the month. 
There was a slight decrease in the west of Scotland, 
but that was the only exception. In Durham and 
Northumberland only 0.5 per cent. of members were in 
receipt of unemployed benefit; at the same date last 
year the proportion was 1.6 per cent. In the iron- 
stone mines employment still continues good, it even 
improved during the month. At works employing 
17,292 persons the average time worked was 5.88 days 
per week for the whole month, as compared with 5.77 
in the previous month, and 5.73 days a year ago, while 
the total employed had ninuel by 3.3 per cent. 
These figures are very encouraging at the present 
time. 

In the pig-iron industry the number of furnaces in 
blast, and also the total number of persons employed, 
exceeded those in the previous month. At the 111 
iron works reported upon, 351 furnaces were in blast, 
or two more than in the previous month, and seven more 
than a year ago; while the number of men employed 
was greater by 168 than a month ago, and 260 more 
thana year ago. At the steel works the state of em- 
ployment was practically unchanged, but it was better 
than a year ago. At 139 works, 38,923 persons were 
employed, as compared with 38,965 in the previous 
month, and 37,772 in the corresponding month of last 
year. At the puddling furnaces and rolling mills em- 
ployment had also improved, and was better than a 
year ago. At 91 works 19,506 persons were em- 
ployed, or 487 more than in the month previous, and 
829 more than a year ago. At the tinplate works a 
considerable resumption of work took place, 306 
works being in operation out of 485, or more than in 
the previous month by 31, but 16 less than a year ago, 





Employment in the engineering trades is so largely 
affected by the dispute that comparison is impossible. 
But apart from the strike and lock-out, only about 
6.3 per cent. were unemployed. The same is true of 
the shipbuilding trades, in which 12.2 per cent. were 
idle, mainly through the dispute ; but in those trades 
9.5 per cent. were idle a year ago. The proportion 
increases week by week owing to the stoppages 


caused by the engineering dispute, but otherwise 
there appears to be plenty of work on hand. 
The building trades generally continue to be well 
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employed. The proportion out of work was only 1.7 
per cent., in the previous month 1.4 per cent., a year 
ago only 0.9 per cent. The run of work has been ex- 
ceptional over a long period. The furnishing and 
wood-working trades are not quite so busy. 
portion of unemployed was 2.2 per cent., as compared 
with 1.4 per cent, a month ago, and 1.7 per cent. a 
year ago. 

Employment in the printing and bookbinding trades 
has considerably improved, as is usually the case at 
this season of the year. The proportion of unem- 
ployed was 3.5 per cent., last month 5.4 per cent., 
and in the corresponding month of last year 3.8 per 
cent. The paper trades have also improved. The 
proportion out of work was only 2.9 per cent., 
the previous month 3.7 per cent., a year ago 2.8 per 
cent. 


The pro- | 


| 10,504/. 14s., or 3s. 8}d. per member per week ; sick 
| benefit, 6791. 18s., or 24d. per member per week ; super- 
|annuation, 1315/. 14s., or 54d. per member per week ; 
| total, 12,500/. 6s., or 4s. 44d. per member per week. 
3ut in the meanwhile there was expended from the 
contingent fund in October 22,119/. 13s. 7d., amount 
previously reported 146,729/. 18s. 2d. ; the total being 
| 168,849/. 1ls. 9d. These figures seem to need supple- 
| menting by further explanation. The general office re- 
port commends the steady devotion of the members, 
both as regards their abstinence from work, and for their 
readiness to vote levies. The additional levy of 6d. for 
the contingent fund, and the continuance of the 1s. levy 
for the emergency fund were carried by vast majorities ; 
for the latter by 24,689 to 558 against, and the former 
by 21,096 to 638 against. A tribute is paid to the 
| members and officers for their general conduct during 
| the dispute—‘‘ officers have foregone their salaries, 
|members have refrained from accepting benefits to 


Dock and riverside labour was better employed in| which they were entitled, and loans as well as 


London than in the previous month, but about the 
same as a year ago. 
and principal wharves was 16,007 on the average daily, 
or nearly 100 more than a month ago. 
tural districts employment was good generally, the | 
weather being favourable. | 


On the whole, outside of labour disputes, trade} repeating the denials given in the report. 


gifts have poured into our coffers from members at 


The total employed at the docks | work.” It adds that a spirit such as this cannot be 


crushed by the Employers’ Federation. Reference is 


In the agricul- | made to the statement issued by the Federation, the 


details of which are denied. But as this will be the 
subject of investigation, no advantage will accrue from 
But on 


appears to be fairly good all round, with the chances | the restriction of overtime the council are prepared to 


of better employment if only the engineering dispute | 
can be amicably settled. Indeed, the indications are 
that trade is better generally than it was a year ago. 





The total number of fresh disputes was only 49 in 
the month, involving 8769 workpeople. But these 
figures do not include the engineering dispute, nor any | 
of the extensions of that dispute in the period. The 
corresponding number for the previous month was the 
same, 49, involving 9067 persons. In the same month | 
of last year it was 55, involving about 11,470 persons. 
Of the total 49 new disputes, 10 were in mining and 
quarrying, 8 in engineering and shipbuilding, 5 in the | 
building trades, 5 in other metal trades, 6 in the tex- | 
tile trades, 5 in transport trades, and 10 in miscellaneous 
industries. A settlement was effected in 50 disputes, | 
old and new, affecting 9398 persons. Of these, 21 
disputes, involving 1915 persons, were settled favour- | 
ably for the workers ; 21, involving 4436, in favour of | 
the employers ; while 8, affecting 3047 persons, were | 
compromised in some way by both parties. The | 





number of working days lost in the month by disputes | 
was 1,530,000. The total disputes in the year, up to | 
November, were 839, involving 201,638 workpeople. | 
The total loss of time is estimated to have been about | 
7,421,000 hours. | 

Changes in the rates of wages took place in the month | 
affecting 13,100 workpeople. Of these about 7300 
received advances in wages, and about 5800 suffered 
decreases. The net result was about 3d. per head 
decrease in the rates of wages, on the average, of 
those affected. The increases included 1800 building 
operatives, 1200 bakers, 900 chainmakers, and 600 boot | 
and shoe operatives. The decreases, with one im- 
portant exception, were confined to the tinplate trade. 
The increases averaged Is. 9d. per week per person 
affected, but the decreases amounted to 2s. 9d. per 
week ; hence the difference, resulting in a net decrease 
of 3d. per head. Changes affecting 1600 workers 
were preceded by strikes. The remaining changes, 
involving 11,500 workpeople, were agreed to after 
direct negotiation between the parties without cessa- 
tion of work. Very little was done by way of con- 
ciliation under the Act of 1896. There is still a good 
deal of hesitation in applying that Act. Some of the 
leaders often complain upon platforms that the Act is 
not compulsory ; but they never did anything towards 
making it compulsory when the matter was before 
Parliament ; and if they really desire that it should | 
operate, they have tae power to apply it in a number | 
of instances by voluntary action. It was not applied | 
in either of the disputes above referred to, affecting | 
13,000 persons, for all the negotiations that took place 


were as between the parties outside the Act of Par- | 


liament. But the principle was the same of mutual 
arrangement. 

The Mouthty Journal of the Amalgamated Society 
of Engineers shows exactly how the case stands as 
regards the members of that Society and the dispute 
up to date of issue. The returns of the branches show 
that there were 27,129 on donation benefit ; as com- 
pared with 25,575 last report, or an increase of 1554 in 
the month. But the report points out that these 
figures do not indicate the full case, as many of the 
locked-out men had found employment in other firms ; 
it adds: ‘Indeed, of late the number getting work 
has exceeded the number locked out.” This means 
that the increase by recent lock-out notices has been 
compensated for by the extra activity of other firms. 
The number of members has not decreased but in- 


creased by 192. 
these 27,129 were on donation ; 1666 on sick benefit ; 
and 2994 were in receipt of superannuation allowance. 
is given as follows: 


The cost Donation benefit, 


| month 6550; increase 783. 


The total reached was 93,825. Of| 


justify their action before any fair tribunal. Refer- 
ence is made to the pecuniary support from Germany, 
in one week, over 2000/. ; from Australia 20002. in one 
week, and large sums from Austria, Switzerland, 
France, Belgium, Denmark, Holland, Russia, America, 
Italy, and Africa. These remittances seem to imply 
that the workmen in those countries are alive to the 
importance of shorter hours. This is the conclusion. 
But if the workmen in those countries were as active 
in getting them, the dread of competition would cease 
to have etfect. 





The monthly report of the Boilermakers’ and Iron 
Shipbuilders’ deals of necessity with the engineers’ 
dispute, because the Society is largely affected by it. 
The total number on the funds at date was 7333, last 
The increase was wholly 
in respect of the unemployed signing the vacant-book 
and on donation, the total being 5641. There were 
also 1183 on the sick-list, and 509 on superannuation ; 
decrease of four on the former, and increase of one 
on the latter. The expenditure has gone up very 
largely—from 5520/. 5s. 2d. in the previous month to 
10,182/. 4s. Gd. last month; an increase of 46627. The 
report adds: ‘‘The dispute in the engineering trade 
has cost this Society not less than 6000/. during 
October in payments alone. But the numbers increase 
in spite of all drawbacks, the net increase being 49, 


| after deducting those in arrear of payments, and con- 


sequently out of benefit.” The voting on the levy to 
assist other trades was very curious, and shows how 
distasteful to the members generally the action of the 
engineers has been, in spite of the sympathy of some 
of the London members. The votes for the levy were 


116,838; against it 16,715; majority for, only 123. 


But the council, recognising the difficulty of with- 


| holding the money, decided to send it to the Parlia- 


mentary Committee for distribution in accordance 
with the Congress vote. The East End of London 
members have made an ‘appeal to the whole body 
through the monthly report, in which they state their 
case in their own way. The council reply to the 
appeal. A complete denial is given to most of the 
points raised. But the most significant fact is the 
following: ‘‘ They say (that is, the London members of 
nine lodges out of 18) they are locked out.” The 
reply is: ‘* Anything more opposite to the truth than 
this cannot be. They have never been locked out; 
the works have not been closed against them for a 
single minute. The conditions are eight hours per 
day and ful rates of wages. Such terms as these 
thousands of our members would gladly accept.” The 
italics are as given in the report. The council there- 
fore adhere to their resolve not to place the men on 
benefit. The report adds: ‘ All the shops in London 
|are open to our members who want employment.” 
The council say : ‘‘ Against such methods we appeal to 
the loyalty of our members.” The council have taken 
a stand which should commend itself to all right- 
| thinking people, for they have boldly stood against 
| their own members when they seat them to be in 
| the wrong. 





On Wednesday, the 17th inst., a preliminary Con- 
ference met at the Westminster Palace Hotel between 
Colonel Dyer, Mr. Andrew Henderson, of Glasgow, 
and Mr. Thomas Biggart, of the Employers’ Federation, 
/and Mr. George Barnes and Mr. Alfred Sellicks, the 
secretary and president of the Amalgamated Society 
of Engineers, representing the ‘‘allied trades.” The 
| official report of what took place appeared in our 
| leading article of last week, while an account of the 
| Conference opened on Wednesday of this week, as far 
las it is known, appears in another column of this issue. 


| 











The condition of trade in the Lancashire districts 
is largely affected by the engineering dispute, especi- 
ally in the iron, steel, and metal trades. But other- 
wise the state of trade is fairly good. For example, in 
the Manchester and Salford district, in societies (exclu- 
sive of the engineering and allied trades) with 13,430 
members, only 487 were unemployed, or 3.2 per cent., 
which represents a decrease as compared with the 
previous month, when there were 689, or 5 per cent, 
unemployed. Even in the engineering trades a large 
number are still at work. There is an impression that 
the dispute will be terminated by the conference 
agreed upon last week, and which is meeting this week. 
But it will of necessity be some time before all the 
men can be reinstated in the several firms. There js 
no scarcity of work, and large orders are, it is said, in 
abeyance, which will be pushed forward as soon as a 
settlement of the dispute is effected. For some time, 
therefore, there will be a spell of activity, and possibly 
of overtime or double shifts, which, if resorted to, will 
be in beautiful contrast with the principle of an ecight- 
hours’ day, which led to the lock-out. The iron market 
is firm and strong in spite of all drawbacks. The 
finished-iron trade has improved, and the low-cut 
prices seem to have disappeared. The steel trade 
seems to have revived, for a considerable weight of 
buying has been going on, both in raw material and 
some of the finished or manufactured branches. Alto- 
gether the outlook is encouraging rather than other- 
wise. 





There are fair prospects of the cotton industry 
getting over the difficulty which threatened it a few 
weeks ago. The employers, after requiring that a5 
per cent. reduction should be assented to, invited 
arbitration. Many of the districts rather resented 
the proposal than assented to it. But more prudent 
counsels prevailed, and the representatives of the 
operatives accepted the principle of arbitration, while 
differing as to the period over which the inquiry 
should extend. But the Joint Committee will be able 
to settle all such details now that arbitration is de- 
cided upon. 





The Amalgamated Society of Railway Servants is 
not making any real progress as regards the national 
programme. The companies which have replied prac- 
tically state that they will deal with their own em- 
ployés, which amounts to a repudiation of the pro- 
gramme. The officials of the Society express their 
suprise at the few replies. But did they expect that 
the companies would seriously agree to discuss the 
national programme’? However, by degrees some of 
the more important companies are making concessions, 
uot large in themselves, but important in the aggre- 
gate. Hasten slowly is good advice in labour matters, 
as in all other affairs of life. 





In the Wolverhampton district there was, perhaps, 
some anticipation of a possible truce. The finished- 
iron makers report a good current demand in nearly 
all branches, with plenty of uncompleted orders on 
hand. There has been a stiffening of prices nearly all 
round, perhaps the only exception being marked iron, 
which remains at the old basis. But the cause was 
mostly due to the enhanced price of fuel and of raw 
material. Merchant bars have hada good sale, whilst 
common unmarked iron has been advanced for all 
orders up to. Christmas. Best sheets have been in 
moderate request, and good business has been doing 
in hoops, rods, and angle-iron. Export merchants 
have received some well-filled lines from the Australian 
and Cape markets for roofing sheets, railway iron, 
plates, and angles. Steel makers are very busy, and 
the heavy orders already on the books are increasing. 
Pig iron is in earnest request for immediate require- 
ments, and as there is no surplus output, and x0 
stocks, quotations have an upward tendency. All the 
engineering trades are busy ; moulders in some cases 
are working overtime ; but boilermakers, bridge and 
girder constructors, and tank-makers report trade to 
be moderate only. In the hardware trades only the 
anchorsmiths report trade to be bad. On the whole, 
employment is good, and the outlook for the future 1s 
encouraging. 





The preliminary Conference in connection with the 
engineering dispute produced a more hopeful feeling 
in the Birmingham district immediately, though 
the trades of that city are not directly involved in it. 
Ir. the pig-iron market there are no stocks, and the 
demand is quite equal to the supply, so that prices 
are strongly upheld. In the finished-iron trade there 
has been good inquiry, but merchants hesitate to give 
the enhanced prices demanded by some of the firms. 
The sheet branch shows very little, if any, improve 
ment. Generally, trade has been good in the district, 
only about 1.8 per cent. being unemployed in branches 
of unions having 16,371 members. The engineering 
trades are all fairly busy, though some branches say 
only moderately. The smiths and strikers report trade 
to be good, pattern-makers fair, and toolmakers quiet. 
In Coventry and West Bromwich employment 1s g00% 















t 
. 
' 
i 
¥ 


pearatar: 


Parma Seaton ted cane tet 








seen ten arrears 


ee 





Nov. 26, 1897.] 


ENGINEERING. 





665 











— 
All branches of the brass and copper trades are busy, 
even in those metal trades where things were beginning 
to look quiet, there is a sensible improvement, except 
the iron-plate trade and the cycle-makers at Coventry $ 
but these are busy at Birmingham and at Redditch. 
Altogether the condition of affairs is encouraging. 


The National Federation of Miners are, it is re- 
ported, taking steps to obtain a general advance in 
wages in all the Federation districts. The movement 
will affect nearly all the coal-mining districts, except 
Durham and Northumberland, South Wales, parts of 
Staffordshire, and possibly Cumberland. What will 
happen in Scotland is not very clear. Whether the 
action decided upon will influence the South Wales 
miners as regards the sliding scale remains to be 
seen. But Yorkshire, Lancashire, Cheshire, and 
the whole of the Midlands, except parts of Stafford- 
shire, will be affected, and also Gloucestershire and 
Somersetshire. The miners at Moss Pit, Ashton- 
under-Lyne, have won_an advance of 3d. per ton by a 
strike. They resumed work at the advance last week. 





A very curious case is reported from Chicago. It 
appears that one of the leaders in the railway strike 
of 1894 was black-listed by the companies, so that he 
was unable to obtain work. He therefore brought an 
action against the North-Western Railway Company 
in the Chicago court, and was awarded 4300/. damages. 
This is the first time that such an award has been 
given. But, of course, there are two sides to the 
question—if black-listing is wrong, and actionable 
at law, the unions are just as liable as employers 
to be assessed in damages. 





The miners of Northumberland decided on Saturday 
last to approach the coalowners on the question of an 
advance in wages. Trade is good, very few are out 
of work, and the price of fuel has been advanced. 
Hence they think that the time has come for some 
participation in the improvement in trade and prices 
generally. 








PUBLIC OPINION IN JAPAN. 

Tur discussions which take place in the Japanese 
newspapers show that there is a great deal of social 
and intellectual unrest in the country, and that not 
only are the economic and industrial conditions in a 
transition state, but that the same is true of moral 
and intellectual conditions. According to the views of 
one of the most influential papers, the Japanese 
people are somewhat intoxicated by their country’s 
success in the late war with China. Men who 
grew suddenly rich during the war, or who have 
amassed wealth by taking clever advantage of 
the conditions arising in the sequel of the war, 
appear to think that no further exertions are 
needed ; that the time has come to eat, drink, and 
be merry; that building handsome houses, laying 
out beautiful gardens, collecting works of art, form- 
ing reunions of di//ettanti, and erecting monuments, 
are the chief businesses of life. Others retire on 
their gains, and devote themselves solely to ease 
and luxury. Many seem to forget that while the 
State has undoubtedly been raised by its warlike 
successes to a position of consideration in the 
world, and obtained admission to the amity of 
nations, its difficulties have been augmented in a 
very much larger ratio than its prestige has been 
increased. Greater responsibilities, therefore, de- 
volve upon its people, and disaster is sure to 
follow if they do not brace themselves up and 
undertake them faithfully. The most thoughtful of 
the journals devote considerable attention to what 
they believe to be the most important problems of 
the day. These, of course, differ according to the 
idiosyncracies or environments of the writers. Some 
direct attention to the danger which they believe 
menances the country in connection with the inaugura- 
tion of gold monometallism. Others pay special atten- 
tion to educational and religious problems which 
they believe lie at the root of national welfare. 
The subject, however, on which all seem to be 
united is the defence of the Empire, for they seem 
to imagine that in the not very distant future Japan 
1s certain to be engaged in a life or death struggle 
with China or Russia, or probably with both. The 
Japan Weekly Mail says: ‘ Whether the programme 
of military expansion mapped out by Japanese states- 
men after the war with China was the result of a mere 
momentary impulse ; whether the nation would perse- 
vere in carrying it out ; whether the general increase 
of administrative expenditures inseparable from the 
mauguration of such a huge scheme in two special 
departments, would not prove too much for the 
resources of the Treasury; whether the people 
Would not grow impatient under the pressure of 
new burdens of taxation imposed by the necessity 
of undertaking productive works side by side with 
theroductive—these were questions that presented 
ew vividly to every student of Japan’s con- 

mporary history two years ago, and as they are be- 





ginning to receive their answer now, signs of the time 
furnished by the writings of leading journals possess 
great interest. During the past 12 months, there have 
been many evidences that, while the nation is a unit so 
far as approval of naval expansion is concerned, con- 
siderable difference of opinion exists as to the necessity 
of army expansion, the opponents of the latter mea- 
sure being largely influenced by apprehensions lest the 
State expenditures should attain dimensions _in- 
commensurate with the resources of the people.” 
The different aspects of these problems are very fully 
discussed. The critics of the Government say that 
it has launched the country on a sea of extravagance 
where people, seeing no haven, are naturally per- 
turbed. Some of them contrast Japan’s situation with 
the aspirations that she entertained after the war. 
They say that she imagined then that she had made 
for herself a name, and established a title to the 
world’s consideration ; but her record at present does 
not bear out that idea. In Korea her influence has 
waned, and the fruits of her victory have slipped from 
her grasp. In China she has made a fine treaty, but 
the profits of its privileges are likely to be enjoyed by 
others. In Europe the French seem disposed to recede 
from the treaty already concluded by them, and Austria- 
Hungary is raising all kinds of difficulties. In America, 
prohibitive rates are imposed on articles of Japanese 
manufacture, and the annexation of the Sandwich 
Islands is contemplated, without regard to her in- 
terests and rights. Finally, in Formosa she has not 
proved her administrative capacity, or succeeded in 
bringing the island completely under subjection. 
Turning, again, to domestic affairs, the finances are 
found to be in disorder, and the development of indus- 
trial enterprise is checked by want of capital. All 
this may be over pessimistic, but it is very evident to 
all who know anything of Japan, that while the country 
has in many ways made great progress in recent years, 
it is in a state of unstable equilibrium, and its affairs 
will require most judicious guidance in order that 
disaster may be avoided. 





SreLry.—It is proposed to form another engineering 
company at Selby. Shipbuilding and general engineering 
will be undertaken, and attention is to be especially 
directed to agricultural machinery. 





ProposED NEw Dock at WorkKINGTON. — Progress is 
being made with a new dock scheme at Workington. It 
is estimated that the cost of the dock will be at least 
300,000/., and it is probable that the Town Council will be 
asked to contribute 100,000/., although in some quarters 
the feeling is that the amount should be at least 150,000/. 





Biackpoo..-—The annual meeting of the Blackpool Pier 
Company was held on Saturday, when a dividend equiva- 
lent to 12 per cent. was declared, the meeting agreeing 
to place 10002. to the reserve fund and to carry 883/. for- 
ward. Questions were asked as to further improvements, 
and the chairman replied that an engineer had been con- 
sulted as to lengthening the jetty and surmounting the 
difficulty of the sandbanks which impede the working 
of steamers. The work would probably be carried out 
when the engineer’s account had been submitted and con- 
sidered. The meeting of the North Pier Steamship Com- 
pany was held on the same day, when it was stated that 
the profit available was 24687. A dividend of 6 per cent. 
was declared. 

THe West Ripinc AND THE MipLAnp Rainway.— 
The first section of the new West Riding line, proposed 
by the Midland Railway Company, will start at a junc- 
tion 330 yards south of Royston station. At Thornhill 
the line will fork, the second section being from Thornhill 
to Huddersfield. The third section commences about 
50 yards east of the junction of Willow-lane with St. 
John’s-road, Huddersfield, and comes to an end at a 
point close to the junction of Clare-road with Prescott- 
street, Halifax. From Thornhill to Bradford, the new 
line is to be known as Railway No. 4. It will then enter 
the station between Forster-square at a suggested lower 
level, joining the existing lines 220 yards beyond School- 
street Bridge. There is also provision for a loop starting 
beneath Hall Ings and joining the present goods stations 
about 100 yards beyond School-street. Provision is further 
made for a connecting junction between the Bradford and 
Huddersfield lines at Thornhill. 





GREAT CENTRAL RAtLwAy.—The Mansfield-road (Not- 
tingham) Tunnel on the London extension of the Great 
Central Railway is now practically completed. The en- 
trance is substantially built of blue bricks with handsome 
supports on either side, and the year of construction— 
1896—appears above the centre of the arch. The roof of 
the tunnel has a uniform height of 20 ft. above rail level, 
and from the springing of the arches on the rock sides to 
the crown there is a measurement of 8 ft. 6 in., leaving 
a wall of rock on each side 13 ft. 6 in. high above the 
actual formation level. The arches are faced with 18 in. 
of blue brick, and the actual width between the rock 
walls is 27 ft. or 29 ft. between the springing of the arches. 
At intervals of 20 yards there are manholes for the use of 
age agp and at either end a larger recess, 10 ft. square, 

as been constructed to serve the purposes of a store- 
house. Down the centre of the tunnel runs a 12-in. 
drain for carrying sewage from the Carrington Station. 
The permanent way has aoe laid through the tunnel and 
for some considerable distance outside, 








LAUNCHES AND TRIAL TRIPS. 


The Crane, the fifth of the 30-knot torpedo-boat des- 
troyers delivered by Messrs. Palmer, of Jarrow-on-Tyne, 
carried out her first ofticial trial at Portsmouth on the 
10th inst. with satisfactory results. The weather was 
hazy and the sea smooth, but the wind, when the Crane 
was steaming against it, was strong. During the last 
hour the engines were worked up to more than 400 revo- 
lutions a minute, but: the mean of the three hours was 
395.5, giving a speed of 30.138 knots. The mean of six 
runs on the measurec mile gave a speed of 29.62 knots, 
but the highest speed past the mile was 32.75 knots. 
While the vessel was running on the mile the air pressure 
was 2.9 in. and the vacuum 25.2in. The principal con- 
dition of the trial was that she was to make 30 knots with 
a coal consumption of 2.5 lb. per unit of power per hour ; 
but though the consumption was not worked out it is 
believed to have been economical. The engines main- 
tained a mean of 6428 horse-power, working smoothly, 
while there was an entire absence of vibration. Lieut. 
Hockin was in command of the vessel ; Mr. Welch repre- 
sented the constructive department at the Admiralty, 
and Mr. Emden the engineering department. Mr. J. 
Reed, the designer of the water-tube boilers, represented 
the contractors. 





The s.s. Port Victoria, built by Messrs. Joseph L. 
Thompson and Sons, Limited, Sunderland, for Messrs. 
William Milburn and Co., of London and Newcastle, for 
the Anglo-Australasian Steam Navigation Company, 
Limited, went on her official trial trip on the 10th inst. 
The principal dimensions of the vessel are: Length 
between perpendiculars, 354 ft.; breadth, extreme, 
48 ft. 6 in. ; depth moulded, 25 ft. The saloon accommo- 
dation is on top of the bridge, and the officers’ and engi- 
neers’ accommodation on the sides of the engine casings 
on top of the bridge, the seamen and firemen being 
berthed in the topgallant forecastle. She will carry about 
5600 tons on a very light draught. The engines were 
built by Messrs. John Dickinson and Sons, Limited, of 
Sunderland, the cylinders being 24 in., 40 in., and 64 in. 
in diameter by 45 in. stroke, supplied with steam by two 
large boilers at 180 lb. pressure, arranged to work with 
Howden’s forced draught. The engines ran smoothly 
throughout, and an average speed of over 114 knots was 
obtained. 





The s.s. Angeli, the latest addition to the fleetof Messrs, 
John T. Rennie, Son, and Co., designed to run in their 
Direct Natal Service, was taken for trial at sea at Aberdeen 
by the builders, Messrs. Hall, Russell, and Co., on Friday, 
the 12th inst., with satisfactory results. She is the tenth 
the firm have built for Messrs. Rennie, and is 342 ft. long, 
41 ft. beam, and 28 ft. deep, arranged for first and second- 
class passengers both aft and amidships, with long prome- 
nade deck above the spar deck. The machinery is con- 
structed by Messrs. Hall, Russell, and Co., and the 
engines have cylinders 254 in., 404 in., and 66 in. in dia- 
meter by 45 in. stroke, supplied with steam from large 
double-ended boilers working at 180 lb. pressure. 


The results of the 30 hours’ coal-consumption trial of 
the Illustrious, battleship, built at Chatham, are as 
follow: Draught of water, forward, 25 ft. 7 in., aft, 
26 ft. 6 in. ; speed, 14.51 knots ; steam pressure in boiler, 
142 lb. per square inch ; revolutions, 83.1 starboard, 83.0 
port ; horse-power 3101 starboard, 3054 port—total, 6155 ; 
coal consumption, 1.77 lb. per indicated horse-power. 
She again left the Nore on the 16th inst. for her eight 
hours’ natural-draught trial. When the vessel was off 
Dover, and while the engines were being worked up for 
the trials, the induced-draught fans broke down, causing 
such damage as to necessitate the postponement of the 
trials. The Illustrious returned to Sheerness. 





The Sirius, cruiser, Captain G. M. Henderson, was 
taken into the Channel on the 16th inst. from Plymouth 
for « three hours’ full-power trial, preparatory to leaving 
for the Mediterranean station with relief crews*for the 
Fearless and the Hébe. The mean results were: Steam 
in boilers, 146 lb.; air pressure in stokeholds, 0.37 in. ; 
vacuum, starboard, 26.6 in. ; port, 27.1 in. ; revolutions, 
starboard, 126.1; port, 126.2; indicated horse-power, 
starboard, 3427 ; port, 3476—total, 6903 ; speed, 16.8 knots. 


The Porpoise, cruiser, which is to be commissioned at 
Portsmouth, on the 30th inst., for service on the Australia 
station—where she will relieve the Pylades, cruiser Com. 
Horace R. Adams—after swinging on the 15th inst. for 
the adjustment of compasses, carried out a two hours’ 
natural-draught trial, on the completion of an extensive 
re-fit of hull, boilers, and engines. She was required to 
develop 2200 horse-power, but without any air pressure, 
and with 1281b. of steam in the boilers, the engines gave 
2237 indicated horse-power. The revolutions were 132 
per minute, which gave the ship a speed of 155 knots. 








Execrric Traction.—An amalgamation of the Frede- 
riksberg tramway companies at Copenhagen for the pur- 
pose of introducing electric working has just been com- 
pleted and sanctioned by the authorities. With regard 
to the kind of electric traction to be chosen, the question 
has been left open, the concession comprising both the 
accumulator and the trolley systems. The latter is, 
however, most likely to be adopted, the more so, as 
the accumulator system recently introduced on another 
Copenhagen tramway line does not give much satisfaction. 
It is also proposed to introduce a uniform 10 ore (1#d.) 
fare. The capital has been fixed at 3,500,000 kr., or 
about 200,000/., with permission to increase up to 
4,000,000 kr. The erection of a new central electric 
station is part of the programme. 
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A NEW CYCLE BRAKE. 

WueEN the cyclist sees danger ahead, he naturally 
tightens his grip upon the handles ; but with a machine 
fitted with the ordinary brake lever this is just what 
he should not do, because the grip of the handle 
must be relaxed in order to pick up the brake lever. 
It, therefore, comes about in practice that, on a sudden 
emergency, instead of the brake being applied, the 
rider attempts to reduce the speed by back-pedalling 
only, and this is somewhat a slow job. The brake we 
illustrate in Figs. 1 to 5 on the present page may be ap- 
plied almost instantaneously without relaxing the grip, 
the motion of the hands, even when the brake is fully 
applied, being only about 14 in. in a nearly horizontal 
direction, Another point is that it may be applied 
gradually and held on in any desired degree by very 
small pressure ; but when fully applied it is sufficiently 
powerful to stop the rotation of the wheel, even if the 
tyre were partially deflated. In our illustrations the 
brake is shown as taking effect upon the tyre of the 
front wheel, but the same motion could be easily 
transmitted to the back wheel if desired ; but for all 
ordinary purposes the simplicity of the front-wheel 
brake has a good deal to recommend it. 

Referring to our illustrations, Fig. 1 is a plan of the 
handle-bar, Fig. 2 is a cross-sectional elevation, Fig. 3 
a sectional elevation on a longitudinal plan, whilst 
Figs. 4 and 5 show the actuating cam in two positions. 
One arm of the handle-bar is pivoted in a horizontal 
plane, as shown in Figs. 1 and 2, the other arm being 
fixed in the ordinary way. When it is desired to put 
the brake on the cyclist presses both hands towards each 
other, thus calling into play the powerful muscles of the 
chest and arms. This brings the hinged arm to the 
position shown by the dotted lines in Fig. 1. A pro- 
longation of the hinged arm has at its extremity a 
roller which is guided to work in a fore-and-aft direc- 
tion by a pair of rails. This roller is in contact with 
a cam, pivoted as shown in Fig. 3. As will be seen, 
when the roller is pressed forward the front part of 
the cam is caused to descend, and this in turn actuates 
the vertical rod to which the brake-shoe is attached in 
the usual way. Fig. 3 shows the brake as not applied, 
Fig. 4 shows the cam and roller with the brake half 
on, and Fig. 5 the position with the brake fully on. 

It might be objected that in pulling on the handle- 
bar, as a cyclist who rides properly does when ascend- 
ing a hill, the action would be likely to bring the 
brake into play. The pull, for putting in work is, 
however, mostly vertical, whilst the moving arm pivots 
only in an approximately horizontal plane. Through 
the courtesy of the inventor, we have had an oppor- 
tunity of riding some distance on his bicycle fitted with 
this brake, and on ascending a steep hill over a bad 
road we had ample opportunity of testing the device, 
and found there was not the slightest tendency for the 
brake to go on when pulling as hard on the handle-bar 
as our strength permitted. Another point that might 
appear a defect in this brake at first sight, is that the 
moving arm might be supposed to shift in steering the 
machine, as then the stress is in the same place as that 
exerted in putting the brake on. Cycle riders are 
aware, however, that only an extremely small force is 
required to turn the front wheel in steering, and, as a 
matter of fact, we were able to put the wheel hard over 
when running at full speed without the moving arm 
shifting. It will be seen that there is a coiled spring 
which keeps the brake off, and the reaction of this has 
to be overcome before the mechanism comes into play. 
Moreover, the cam is so formed that the greatest 
resistence is experienced at first, but once this initial 
resistance is overcome less power is required. We 
found, however, that it was possible to ride with the 
roller out of the notch in the cam, and the brake shoe 
just touching the tyre, and still steer the bicycle with 
facility ; in fact, tne steering action requires an ex- 
tremely small exertion of force compared to that re- 
quired to put the brake on; and yet the latter action is 
so perfectly within the compass of the powerful muscles 
of the chest and arms, and the action is so natural, 
that the brake mechanism can at once be put into play. 

The brake is the invention of Mr. Horatio Phillips, 
of Wealdstone, near Harrow. It is, as will be seen, a 
simple mechanical device, and is not likely to get out 
of order, there being few working parts. 

CURRENT PRACTICE IN ENGINE 
PROPORTIONS*. 
By Joun H. Barr, Ithaca, N.Y. 
(Concluded from page 636.) 
ConNECTING-Rops. 

These are treated, like the piston-rods, as long struts, 
except that the constants are different, owing to the end 
conditions, The connecting-rod is ‘‘ pin ended,” or round 
ended, as regards buckling in the plane of its motion, 
while it is to be treated as ‘‘ square ended ” against lateral 
deflection. Rods of circular cross-section need only be 
considered with reference to the plane in which they are 
most liable to buckle ; viz., in the plane of their motion. 


* Paper read before the American Society of Mecha- 
nical Engineers. 





PHILLIPS’ 








Rods of rectangular section (or of approximately rect- 
angular section) are liable to buckle in either plane, de- 
pending upon the relation of the height h to the breadth 
(thickness) } of the section. 

The Euler formula for a pin-ended strut is 


,EI 
diate! 
and for a square-ended strut it is 
EI 
> — . Myce 
P=4¢f L,” 


in which P is the greatest load consistent with stability ; 
E is the modulus of elasticity ; I is the moment of inertia 
of the mid-section ; and L, is the length of the struts. 
Connecting-Rods of High-Speed Engines (Fig. 5).— 
(Rectangular sections only). 
Connecting-rods generally six cranks long. 
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Fic. 5. 
THICKNESS OF 


CONNECTING ROD 
3 (MID-SECTION) 
HIGH SPEED ENGINES. 
w=NDLi Y= Thickness (breadth). 


0 


It can be shown from the above expressions that a rect- | 
angular strut with end conditions as in connecting-rods, 
under static load, should have a cross-section such that 
the dimension in the plane of the pin axles is one-half of 
the dimension perpendicular to this plane, or h = 2b. In 
engine connecting-rods the value of h is considerably 
greater than 2b. This excess of h over 2b may be con- 
sidered as an allowance for the inertia action a 
throw) on the rod ; that is, we may consider the strength 
of the rod against the thrust as determined by the 
breadth b and a height 2b. Then, for lateral flexure, 


ae) ee Bxadel yu, 
12 12 6 


With a load P = + x D?S (in which S is taken at 100 lb. 


per square inch), a factor of safety of unity, and E = 
30,000,000 : 
iA 


1 + D2 x 100 = 4 #2 x 30,000,000 x 
ri 6L 


Therefore b = .025 ,/) Ly. 
Adopting the expression 
b=C VDL, 
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CYCLE BRAKE. 





for the connecting-rods, plotting ) and ,/D L, of each 
engine as co-ordinates, and drawing lines to represent the 
mean, maximum, and minimum of the general practice, 
the following values of C are obtained : 


Mean value of C = .057. 
Maximum value of C = .07 
Minimum value of C = .045. 


This mean value of C indicates a factor of safety of 
057 \4 op 
025) = 

A comparison of the height h and breadth b at mid- 
section of the above rods shows that in the relation 
A= KD, 


Mean value of K = 2.7. 
Maximum value of 
Minimum value of 


K 
K 





26 28 30 32 3 36 38 4 

Connecting - Rods of Low-Speed Engines (Fig. 6).— 
(Circular sections only.) 

Connecting-rods generally five and a half cranks long. 

For flexure in the plane of motion 

4 

1,p:s = 1 +p: x 100 = # x 30,000,000 x 7”. 
4 4 64 L,? 
Therefore d = .048 ,/D L, (for factor of safety of unity). 


Using the general expression 
d= C JDL, 
plotting d ,/D L, 38 the co-ordinates, and drawing mean 





| and extreme lines as before : 


Mean value of C = .092 
Maximum value of C = .105. 
Minimum value of C == .082. 
This mean value of C indicates a factor of safety 
(neglecting the whipping of the rod) of 


.092 \4 
(a5) =o. 


CROSSHEAD SHOES. — 
The area of the crosshead shoes which sustain ¥ 1e 
vertical component of the force of the connecting-rod 18 
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sxpre: in relation to the area of the piston by Crosshead Pins of High-Speed Engines : lotting the data; it was found that the length is 
anne atin Mean value of C = .08. peel better by the form 
ra Maximum value of C = .11. _ Pp 
The maximum pressure per square inch of shoe, p (if Minimum value of C = .06. 1=C +B 
~ag steam follows up for half stroke), is nearly equal Mean value of K = 1.25. 
) SA + na, in which n is the ratio of connecting- Maximum value of K = 2.0. (in which B is an added ieee than by the above 
wat length to the crank. Hence, with S = 100 lb. per Minimum value of K = 1.0. rational form. ; 
square inch : 100 A _ 100A _ 100 Crosshead Pins of Low-Speed Engines : Projected area of crankpin : (d 1) = 
P= a a a (nearly). Mean value of C = .07. Crankpins of High-Speed Engines (Fig. see 
= si aeeneenias weaned 5) = 28. Mean value of C = .30; of B = 2.5 in. 
sshead Sh High-Speed Engines : (teri b ok icy eh i lr Maximum value of C = .46; of B = 2.5 in 
Pe on Mean value of K = 1.3. Minimum value of C = .13; of B = 2.51 in. 
p= 100 _ 17 Maximum value of K = 1.5. Mean value of K = .22. 
6C C Minimum value of K = 1.0. Maximum value of K = .40. 
Mean value of C = .63. CRANKPIN. Minimum value of K = .10. 
Maximum value of C = 1.60. The lost work per minute due to friction of a journal | Crankpins of Low-Speed ~— (Fig. 8): 
Minimum value of C = .45, may be expressed by P# rd N, in which P = mean pres- Mean value of C = .6; of B = 2 in. 
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Fic. 6. 2 LENGTH oF CRANK PIN 
DIAMETER OF, = 


CONNECTING ROD 
(MID-SECTION) 


HIGH SPEED ENGINES. 
v= HP: ¥=Length of Crank Pin 


tOW SPEED ENGINES. 
x=Diameter.of Rod; y=\DL 


2 $8 45 6 f & ¢ BUR BH BH VB HS 


Ouse a 





15 Fic. 8. 

14 LENGTH of CRANK PIN 
LOW SPEEO ENGINES. 

z=Length of Pin; yatt 


Fic. 9. 
PROJECTED AREA OF 
MAIN JOURNAL 

HIGH SPEED ENGINES. 
a = Area of Piston; 
Y = Projected Area of-Journal 





” 0 
1 2 8 i 5 6 7 8 9 10 0 40 60 80 100 140 160 180° 200 220 240 260 280 300 320 
Mean value of p = 27. sure on the journal ; d= nw of the journal ; N = Maximum value of C = .8; of B = 
Maximum value of p = 38. revolutions per minute ; ; and = the coefficient of Minimum value of C >a 4;of B= 
Minimum value of p = 10.5. friction. Mean value of K = .09. 
The heat resulting from this frictional work is dissi- Maximum value of K = .115. 
Crosshead Shoes of Low-Speed Engines : pated through a surface which is proportional to the pro- Minimum value of K = .065. 
100 18.5 jected area of the journal (d/), and reason and experience CRANKSHAFTS MAIN JouRNALS. 
“a0 indicate that this projected area should be about propor- The method of treating the diameter of the crankshaft 
; . tional to the heat so dissipated. at main journal was referred to in the introductory portion 
Mean value of C = .46. Therefore ee of this paper. The expression used i is 
Maximum value of C = .64. PurdN _ PurN_yx, HOP 
Minimum value of C = .32. dl l J=C afr 
Le ses value of p = .40. Therefore — 
aximum value of p = 58, _PreNn ’ . 
Minimum value of p = 29. U _—" Peg aS —_ to diameter of main journal is ex 
CrossHEAD Prys. In an engine, if P = the mean total pressure on piston, | The projected aren of of the he main journal is given in terms 
TI é j e. of the piston area by d f 
it pcs of the projected area of crosshead pin to P= = = oot . Main Journals of High Speed Engines® (Fig. 1, see page 
a=(dl)=CA. a : Ct anhs, ene Fig. PR SEE IS: 
The ratio of oe to length of crosshead pin is ex- 1 = 12 x 33,000 x ww H.-P. _ ¢ H.-P. * These values are fur each of the two journals of centre- 
Pressed by 1= Kd 2KL L crank engines. 
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Mean value of C = 


7.3. 


Maximum value of ¢ 8.5. 
Minimum value of C = 6.5. 
Mean value of K = 2.2. 

Maximum value of K = 3.0. 
Minimum value of K = 2.0. 


Mean value of M =.46. 
Maximum value of M = .70. 
Minimum value of M = .37. 


| weight of reciprocating parts W, should be proportional 


| to D? . 
| LN? 


. )? . 
responding values of tun: 3 ordinates. 
4s 


Taking the reciprocating parts as made up of 


| the piston, piston-rod, crosshead, and one-half the con- 
necting-rod, the diagram of Fig. 11 was obtamed by plot- 
ting the weight of these parts as abscissas, and the cor- 


| w = CHP. 
D,? N3 
in which W = weight of the rim in pounds, and D, = dia. 
meter of the wheel in inches. 
Mean value of C = 1,200,000,000,000. 


| Maximum value of C = 2,000,000,000,000. 
Minimum value of C = 650,000,000,000. 
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Main Journals of Low-Speed Engincs * (Fig. 10) : 
Mean value of C = 6.8. 
Maximum value of C = 8.0. 
Minimum value of C = 6.0. 
Mean value of K = 1.9. 


Maximum value of K = 2.1. 
Minimura value of K 1.7: 
Mean value of M = .56, 

Maximum value of M = .64. 
Minimum value of M = .46. 


Piston SPEED. 


The mean piston speed or the piston travel in feet per 


minute is 
© T T 
vy = 2LUN_LN 
12 6 
High-Specd Engines . 
Mean value of V = 600, 


Maximum valve of V = 660. 
Minimum value of V = 530. 
Low-Speed Engines : 
Mean value of V = 600. 
Maximum value of V = 850. 
Minimum value of V 500. 
Weicur oF Reciprocatinc Parts. 


The weight of piston, piston-rod, crosshead, and con- 
necting-rod was obtained. These weights are plotted 
only for the high-speed engines. (Fig. 11.) 

For engines having similar compression, smoothness 
of running (in passing the dead-points) indicates that the 


* One journal only ; side-crank engines. 


Can... 
LN? 


al 
Mean value of C = 1,860,000. 


Maximum value of C = 2,300,000. 
Minimum value of C = 1,200.000. 


Bev’ SurvaAcK PER INDICATED Horsk-POWER. 

The relation of belt width and velocity to the indicated 
horse-power is expressed by S = C (H.-P.), in which S 
is the product of the width of belt in feet multiplied by 
the velocity of the belt in feet per minute. 

High-Speed Engines :* 
Mean value of C = 55. 
Maximum value of C = 70. 
Mininum value of C = 40. 


Low-Speed Engines : 
Mean value of C = 35. 
Maximum value of C = 42. 
Minimum value of C = 30. 


FLYWHEEL. 
Data as to the flywheels were obtained for the high- 
speed engines only. (Fig. 12.) 
The weight of rim is expressed by 


* It is observed from the diagram plotted for belt 
surface per indicated horse-power, with the high-speed 
engines, that the smaller engines have the greater surface 
ver horse-power. This is perhaps owing to the thinner 
belts used with small engines. As a result, the mean line 
on this diagram does not pass through the origin, and the 
relation of S to H.-P. is expressed more accurately by 
S = C H.-P. + B, in which B = 1800; and C varies from 





21 to 40, the mean value of C being about 28. 








The velocity of rim in these engines has a general value 
of about 4200 ft. per minute, or 70 ft. per second. 
WEIGHT OF ENGINE PER INDICATED Horsk-Powen. 
The weight of engine (including flywheel) per indicated 
horse-power is W = C H.-P. 
High-Speed Engines : 
Mean value of C = 
Maximum value of 
Minimum value of 


1 


cr 


1 
C = 136. 
C = 100. 


Low-Speed Engines (Fig. 13): 
fean value of C = 
Maximum value of 
Minimum value of 


75. 


1 
C = 240. 
C = 135. 








Cyctists’ Toot.—We have received from Mr. T. R : 
Ellin, of Footprint Works, Sheffield, a sample of cyclists 
liers, length 5in., weight 44 0z. This tool contains: (A) 
Vire cutter; (B) cross and straight nipple grip ; (C) g™P 
for air valves and other round objects ; (D) flat pliers ;, (E) 
tyre lifter ; (F) turnscrew. The pliers we have received 
are black, but nickelled pliers are shortly to be put in the 
market. The price of the black ones is Is. 





Tue Evecrric Licut aT DARLINGTON.—A + pam cred 
ing of the Darlington Town Council was held on Friday 
to discuss a proposed application to the Board of Trade 
for an extension of the powers contained in the Darling- 
ton Electric Lighting Provisional Order of 1890. Mr. 
Alderman Barron explained that it is intended to include 
in the area of supply the whole of the borough, with the 
ae aga of the agricultural portion known as Oxen-le- 





Fields. He moved that steps should be taken to givé 
the proper notice. This was agreed to. 

















Nov. 26, 1897.] 


ENGINEERING, 


669 














“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompiteD By W. LLOYD WISE. 


{ ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 

aa UNDER THE ACTS 1883—1888, 

umber of views given in the Specification Drawings is stated 
a ‘ack — where none are mentioned, the Specification is 
t illustrated. x 

Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in ttalics. 

Copies of Specifications may be obtained at the Patent O, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the —— of @ complete 
specification ts, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti t of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,026. J. A. F. Aspinall, Horwich, Lancs. Machi- 
nery or Apparatus for Flanging Metal Plates. [6 
Figs.) December 8, 1896.—F is a female or flanging die which is 
arranged to slide upon the antifriction rollers G, which are fitted 
on the upper face of the bedplate H. This die F is, or may be, 
made in two halves secured together by flanges and a bolt at F*, 
and the ends of the two halves are secured to a bar N2, by flanges 
and bolts N3, and set screws N+, This flanging die F has its 
internal form made larger than the male die D, to such an extent 
that there remains between them a space or ag correspond- 
ing in shape and in width to the thickness of the form to be im- 
parted to the plate to be operated on. K, K! (Fig. 2) are guide 
bolts fitted to the bedplate H, and secured thereto, to hold down 
the die F, but permit it to slide or move on the rollers G; the 
slots L, in the flanging die F guide it when being moved by the 
wedge pieces J. The process or method of flanging a firebox 
backplate is as follows : In the first instance, the bottom or moving 
table B of the flanging press, is in its lowest position with the 
upper face of the die F, a little below the level of the upper face 
of the clamping plate E, when in its lowest position, and fixed to 
the table B, by packing pieces Z, is the bedplate H carrying the 
flanging die F. The vice rams C, C! are also placed in their 
lowest position, and fixed thereon is the clamping or fixing die E. 
The plate P to be operated upon, which has previously had the 









































mouthpiece or firehole M made therein, is laid upon the clamping 
die E, the said mouthpiece fitting into a recess made in the die 
E, this recess being of a similar shape to be imparted to the plate 
or to the shape previously made in the said plate. When the 
backplate P is thus laid in position there will be a certain amount 
of plate overlapping the edge of the clamping plate E, this overlap 
depending on the amount of flange that the backplate has to 
receive, or the amount the edge has to be turned up. The vice 
rams carrying die E and the plate P are then raised by hydraulic 
or other means until the plate P is jammed against the male die 
D and held securely thereto. The flanging die F, being in its 
lower position, is moved over in a reverse direction to the arrow, 
Fig. 1, by hand or other means. The bottom table B carrying 
this said die is then raised by hydraulic or other means, and 
during its upward stroke the highest point of the flanging die F 
first strikes the projecting plate (due to the angularity given to 
the sides of the said die), and it gradually turns up the edges of 
the overlapping plate ; and at the same time the wedge piece J 
strikes on the end of the stationary or male line D, and the stroke 
being continued, the flanging die F is caused to slide on the anti- 
friction rollers G, in the direction indicated by the arrow, Fig. 1, 
thereby turning up the top edge (or the edge opposite to that at 
which the inclined planes are formed) and jamming it to the end 
of the male die D, the plate P will then have had three of its 
edges turned up or flanged. (Accepted October 6, 1897.) 


19,145. B Froehlich, Leipzig-Neustadt, Germany. 
Parallel Vice. [3 Figs.] August 19, 1897,—This invention 
has for its chief object to so construct a parallel vice that the 
Screw, by means of which the jaws are opened or closed, shall 
hot be subjected to any strain other than a longitudinal strain. 
@ is the fixed jaw of the vice which may be secured to a bench or 





table in the usual or any convenient manner, and b is the movable 
Jaw. c is the screwed spindle which, as usual, passes through 
the loose jaw and engages with a nut or the like in the fixed jaw. 
The two Jaws are connected together on each side by a pair of 
Crossed arms or levers d, e, the arms of each pair being movably 
connected together by a rivet or pin f. The upper ends of each 


jaws b and ain such a manner as to be capable of rotary motion, 
The lower ends of each pair are provided with studs or projec- 
tions k and ¢ which engage with and move in slots formed in 
the vice jaws. These crossed arms always maintain the jaws 
of the vice in positions parallel to each other. and the screw ¢ 
can never be subjected to a lateral strain. The jaws are closed 
or opened by rotating the screwed spindle in one direction or the 
other in the usual manner, (Accepted September 29, 1897.) 


RAILWAYS AND TRAMWAYS. 


22,136. J. Johns, Harrogate, Yorks. Protecting 
Trains and Road Traffic at Level Crossings. [4 Figs.| 
October 6, 1896,—The main object of this invention is to protect 
level crossings, so that in the event of an engine or train ap- 
proaching such a crossing whilst the gates thereof are open and 
across the line, such engine or train shall, in an automatic manner, 
and independently of the action of the engine-driver, be brought 
to rest before it reaches the crossing, and an alarm be simultane- 
ously sounded on the engine. In some cases the approaching 
train may be caused to raise a semaphore or sign (hereinafter re- 
ferred to as a semaphore) displaying a notice such as ‘‘ wait for 
the train to pass,” and after passing the crossing to lower such 
semaphore or sign. According to this invention, depressible 
levers 2, 2a having axles 4 and arms 7a and 7b are employed. 
Each line is provided with two of these levers, one of them being 
placed at B about 900 yards from the gates G! and G2, and on the 
entering side thereof, and the other at C on the other side of the 
gates, and about 50 yards therefrom—i.e., at such a distance that 
a train will have passed the gates before its engine arrives at the 
depressible lever in question. 15 is the semaphore; it is con- 
nected to the arm 7a of the lever 2, 2a at B by a rod 16, a bell- 
crank lever 17, a rod 18, a pair of two-armed levers 19 and 20 
mounted on vertical axes and connected by a pair of wires 21 and 
22, and a rod 23, which is jointed to the arm 7a. The arm 7) of 
the depressible lever 2, 2a at C is jointed to one end of a rod 24 














jointed at its other end to a two-armed lever 25, having a ver- 
tical axis, and connected by a pair of wires 26 and 27 to the two- 
armed lever 19. On the semaphore post, or in proximity thereto, 
there may be provided an audible signalling device, which will be 
operated when the semaphore is raised to its danger position. 
There are also provided locking devices adapted to be operated 
from the connection between the depressible levers, and to lock 
or hold the gates in their closed position when the depressible 
lever on the entering side of the gates is forced down by the pas- 
sage over it of an engine or train, and to unlock the gates when 
the engine or train passes over and depresses the second depres- 
sible lever. Such a locking device comprises a catch 28 pivoted at 
29, and provided with a slot 30, in which engages one arm of a 
bell-crank lever, whose other arm 32 is connected by a rod with 
the lever 17. The lower end of each of the corresponding gates 
G! and G2 is provided with a socket 34 containing a shoe 35, which 
is free to slide up and down within the socket 34, but 
is connected therewith by a pin that passes through a slot 37 in 
the shoe. When the semaphore 15 is in the danger position, as 
shown in Fig. 2, the catch 28 locks the two gates Gland G2, when 
they are closed by engaging with the shoes 35, which are bevelled, 
so that if the gates be open when the catch 28 is raised, they can 
easily slide over it in closing, after which, however, they will 
drop down, with the result of locking the gates. (Accepted Oc- 
tober 13, 1897.) 


22,498. W. Nichols, Oldham, Lancaster. Means 
for Fastening Railway Carriage and other Doors, 
[5 Figs.) October 10, 1896.—The apparatus consists principally of 
a spring latch ¢ of the form shown at Fig. 1, mounted upon a 
suitable pivot d fixed to the door a in a convenient position close 
to the edge thereof, a lever c! forming part of the latch and pro- 
jecting from the outside of the door, and a suitable rod e connect- 

















ing the said latch to a lever or handle upon a pivot fixed at a 
considerable height upon and projecting from the inside of the 
door. The latch c is cranked or provided with a pin or stud c* 
upon the inner side of its pivot, and this pin or stud c* projects 
from the edge of the door a, and the corresponding door-post b of 
the carriage is provided with a recess h, the bottom of which is 





Pair of arms are connected by studs or the like g and h to the 


inclined or curved en (as shown at 7, Fig. 2), to a vertical 
drop at its inner end, so that when the door a is closed, the pro 


jection c* of the latch ¢ automatically rises up the incline or curve 
t and falling into the vertical part or drop of the recess, thus 
fastens the door. The door @ can be opened from the outside by 
depressing the projecting lever c! forming part of the latch, or 
from the inside by working the lever f which is connected by the 
rod e to the latch e, and which is so elevated as to be out of the 
reach of little children. The connecting-rod e and the spring k 
of the latch c are let into suitable recesses in the edge of the door 
a, and concealed by a suitable covering plate Z which is slotted 
for the action of the latch. The socket or recess h in the door- 
post ¢ for receiving the projection on the pin c* of the latch e 
may be provided with a spring / (Fig. 2) to act as a check to take 
the shock off the door @ when it is “slammed.” (Accepted October 
13, 1897.) 

17,165. A. Rapp, Pullman, Illinois, U.S.A. Rail- 
way Vehicles. [7 figs.) July 20, 1897. This invention is 
shown applied toa car having a vestibule equal in width to and co- 
extensive with the car platform ; 10 represents the car body, 11 the 
end walls of the vestibule, and 12 the side doors thereof. Each 
door 12 has hinged to it a plate 13, which covers the steps when 
the door is closed, and which is arranged to lift on opening the 
door. At the open end of the vestibule is located the arch-shaped 
faceplate14, supported at its lower end in the manner hereinafter 
described, and at its upper end by means of thrust-rods 15, one at 
each side or upper corner of the faceplate. Each thrust-rod 15 is 
mounted to slide longitudinally in suitable bearings 16 on the car 
frame, and is forced normally outward by means of the spring, 
its projecting end being provided with a ball which fits within 
a corresponding socket on the rear of the faceplate, and forms, 
in connection therewith, a ball-and-socket joint, whereby the said 
faceplate is supported at its upper end in such a manner as to 
permit it to assume an inclined position relatively to the plane of 
the end of the car. The lower ends of the faceplate 14 are secured 
toa transverse buffer-plate 20, the said buffer-plate being recessed 
to receive the ends of the faceplate, which is thus made flush with 
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the face of the buffer-plate. At each end of the buffer-plate 20 
are located the buffer heads 21,which are preferably formed in one 
piece with the buffer-plate 20. Each buffer head has pivoted to 
its rear face a buffer-rod 22, and these buffer-rods are mounted and 
adapted to slide longitudinally in suitable guides 23, their rear 
ends abutting against or being suitably connected with the ends 
of a transverse leaf spring 24, which acts to thrust the buffer-rods 
and buffers’ and their connected parts normally outward with 
considerable force. The spring 24 is mounted ina keeper 25 on 
the longitudinal draft rod 26. The faceplate 14, which is sup- 
ported atits upper end by the spring thrust-rods 15, is supported 
at its lower end by being attached to a buffer-plate which ex- 
tends across the car from one buffer end to the other, and which 
is thrust normally outward by the spring 24 acting upon the 
buffer-rods 22, and these latter being pivoted to the buffer heads. 
While the said buffer heads are held in alignment with each other 
by the buffer-plate 20, these several parts, as well as the faceplate, 
may assume an angular position relative to the plane of the front 
of the car, and thus keep in contact with the corresponding parts 
on the adjacent car. (Accepted September 29, 1897.) 


18,394. J. Harris, Jun., Frackville, Pa., U.S.A. 
Railway Vehicle Couplings. [4 Figs.) August 7, 1897. 
—1 is the drawhead having a recessed outer end 2 in the usual 
manner. Inthe rear of the recess 2is a pocket 3 to receive an end 
of the link. The top of the drawhead is formed with an aperture 
4 through which passes the locking-jaw 5 which is pivoted to the 
upper part of the drawhead by a transverse pin 6. The locking- 
jaw extends downwardly through the recess 2 and when at the 
lower limit of its movement rests against the rear face of said re- 
cess, whilst its lower end 7 takes within an aperture 8 at the 
bottom of the drawhead. The locking-jaw is free to turn on the 
pivot 6 so as to couple automatically, and it is provided at top 









with a link and hook 9 by which it is in connection with a lever 10 
mounted on the vehicle for raising said locking-jaw. At the top 
of the drawhead on opposite sides of the aperture 4 are notches 11 
to receive the head of a coupling pin that can be used in case of 
fracture or injury to the locking-jaw 5. When a link from an- 
other coupling enters the recess of the drawhead and strikes 
against the jaw 5 this latter will rise to allow the end of the link 
to pass into the pocket 3, the jaw then dropping into the link and 
locking it. By means of the pocket 3 and_5 a link can be held in 
a substantially horizontal position to be kuided into an opposite 
drawhead. A railway vehicle coupling of the above construction 
is simple, consisting practically of but three parts, viz., draw- 
head, jaw, and pivot. (Accepted September 29, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


5243. J. Phillips, London. Anchors. [6 Figs.] Feb- 
ruary 26, 1£97.—This invention more particularly relates to bower 





and sheet anchors, and has for its object to provide means 
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whereby such anchors can be conveniently and readily stowed, 
and likewise serve as a protection to the bows of the vessel. To 
effect this, the head of the anchor is fastened loosely to the shank 
by a crosspin or bolt, or its equivalent, which acts as a pivot, so 
that after dropping the anchor, by putting strain on the cable or 
hawser, such head is free to turn over, thus causing the anchor 
to grip the bottom. To facilitate the easy working of such cable 
or hawser, an oblique hawse hole is made in the ship through which 
such cable or hawser works. The shank of the anchor is preferably 
of a segmental section, while the flukes are made to correspond io 
shape with the outline of the bows of the vessel ; so that when the 
anchor is raised and stowed it is brought home to and fits closely 
against the bows, whereby it is much more conveniently stowed, 





and at the same time forms a ram or fender that serves to protect 
the ship’s bows. The outer edges of the flukes are bevelled and 
sharpened, so as to clear away sheet ice or other like obstructions 
from the ship’s course. ais the head, a! are the flukes, b is the | 
segmental shank, c is the crosspin or bolt, d the ring, e the hawse 
hole, f the cable. If, when the anchor is lowered, it falls foul, it 
is only necessary to slightly strain the cable, thus causing one of 
the flukes to catch in the ground while the head a turns on the 
pivot ¢, till it falls in the proper position for the flukes to hold, 
as shown at Fig. 2, The segmental section of the shank b causes 
such shank, when it enters the hawse hole, to turn on its flat 


side, and so bring the anchor in position for being properly | end of the cylinder; 
| Kisalso formed on each side connected to the corresponding 


stowed. (Accepted September 29, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,124. A. Hora and J. Zvonicek, Karolinenthal, | 
Bohemia. Valve Gear for Steam Engines and the | 
like. [6 Figs.) October 6, 1896.--The present invention has for 
its object to prevent any possibility of the steam inlet parts re- 
acting on the governor. This is attained by means of a cam 
which actuates the inlet, the position of said cam being regulated 
from the governor—when the latter changes its position—for the | 
purpose of altering the length of the period of admission. The ; 
cam C is mounted on the eccentric B of the valve operating | 
shaft so as to allow of its free rotation. It has an arm or exten.- | 
sion C! provided with a pin b on which is attached a rod L con- | 
nected to a bell-crank lever K secured on a shaft, the free 
end of the lever or lever arm being hinged to a rod N in con- 
nection with the governor. The free end of a lever E, which, if 
desired, may be provided with a roller D, is always held in 
contact with the cam C, so that the rotation of the shaft A 
operating the valves causes this lever to oscillate, this oscillating | 
movement being transmitted by a rod F and lever G to the steam 
inlet device which in the present instance is a valve. The por- | 
tion of the cam C producing the openiog of the inl t is ap- 





| 





proximately or perfectly circular, or an arc of a circle, so that 
the centre of the are coincides, or nearly so, with the centre 
of the eccentric ; so that the normal pressure of the roller D 
(which is held against the cam C either by its weight or by | 
springs) has no tendency to turn the cam C, and consequently it 
cannot exercise any effect or reaction on the governor as was 
usual hitherto. In order to eliminate the influence of the pres- 
sure on the circumference of the eccentric B—if there be such 
pressure—which pressure, however, is a negligeable quantity as 
compared to the normal pressure of the roller D, the portion 
of the cam C can be formed as an involute, in which case the 
diameter of the rolling circle is equal to the product of the 
diameter of the eccentric by the corresponding coefficient of 
friction. The movement of the roller D for opening is the same 
for any position of the governor. In consequence of this the 
lead is constant for any cut-off, and the movement of the valve is 
approximately proportionate to the velocity of the piston. This 
arrangement also prevents too great a movement of the valve 
with a late cut-off. The closing of the valve is effected by the 
recessed portion of the cam, According to the slope of the 
line relatively to the radius, a quicker or more gradual closing 
of the valve or inlet device is obtained. The exhaust valve is 
actuated by a second cam H (Fig. 2) on the shaft in the usual 
manner. (Accepted October 13, 18 









) (Accepted October 13, 1897.) 


| _ 28,228, P. B. Martyn and W. Martyn, Airdrie, 
|Lanark. Fluid Pressure Motive Power Engines. 
| [6 Figs.] December 10, 1896.—The improved engine comprises a 
| cylinder A whose length is relatively great in comparison with 
the stroke or throw of the crank B, and wherein are fitted two 

pistons or plungers C which are bound together by stay-rods D 
serving also as distance-pieces to keep them from approaching or 
receding from each other. The space between the pistons forms 
a crank chamber to which access may be obtained by doors formed 
| in the cylinder,and wherein is situated the engine crank B which 
| is formed on the shaft B! carried transversely through the cylinder 
| A, thecrank being connected by means of a jointed connecting- 
| rod E to either of the pistons C and being thereby actuated to 
| rotate the crankshaft B!. Steam or other fluid under pressure 
is alternately admitted to and exhausted from either end of the 
cylinder A to act on the outer sides of the pistons C. The steam 
| admission and exhaust, which takes place through ports or pas- 
sages F leading into the cylinder ends, are controlled by means of 
rotating valves formed on or secured to the crankshaft or an ex- 
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tension B2 of it constituting the valve spindle. The valves G, H 
controlling the admission of steam and the exhaust are preferably 
of hollow cylindrical or conical form, and may be formed in one 
piece with a separating partition. They are fitted in a chest I 
formed on one side of the cylinder A through which the crankshaft 
BI passes. From the steam-admission valve Ga port or passage 
J is formed on each side of the valve leading to the corresponding 
and from the exhaust valve H a short passage 


steam passage. This passage may constantly serve for the egress 
of exhaust steam asshown. Steam is admitted to the end of the 
steam valve G in which is a side port G1, which by the rotation 
of the valve opens and admits steam to the steam passages J 
alternately ; and in like manner the exhaust valve H has formed 


in its opposite side a port H! opening to these passages K alter- | 


nately, the exhaust port H! being open to one passage K while 
the steam port G1 is open to the passage J on the opposite side of 
the crankshaft. From the interior of the exhaust valve H the 
exhaust steam passes into an exhaust chamber L and thence to 
the atmosphere or toa condenser. (Accepted October 6, 1897.) 


TEXTILE MACHINERY. 


22,321, J. B. Hilliard, Glasgow. Apparatus for 
Dressing Fibrous Plants. [2 Figs.) October 29, 1896. 
On a frame is placed a revolving drum fitted with transverse 
floats or beaters. The fibre plants are fed to the revolving drum, 
and pressed against the passing floats by a special feed presser. 
The feed pressser may be made of wood, metal, or other material, 
and is placed over the revolving drum, and brought into action 
by a lever pressed on by the operator’s foot or otherwise. When 
the pressure is removed the feed presser is lifted from the revolv- 
ing drum by a counterbalance weight at the end of the lever or 
by a spring. By this means the fibre plants which are passed in 
between the feed presser and the revolving drum, may be rubbed 
and beaten to any desired extent, and when it is necessary to 
withdraw them from the action, the pressure may be entirely 
removed merely by the operator releasing the lever, and letting 
the counterbalance weight or spring lift the feed presser entirely. 
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A is the frame carrying a revolving drum B fitted with transverse 
beaters b. The fibrous plants are fed to the revolving drum in 
the direction shown by the arrow and are pressed against the 
revolving drum by a special presser. The presser is constructed 
of two arms C, C, secured to the framework. The arms are con- 
nected together by two or more crossbars D, D. A rod E con- 
nects the presser to an arm F pivoted at one end of the frame. 


MISCELLANEOUS. 


19,272. R. T. Roman, London. Jointing Tubes, 
(7 Figs.) August 20, 1897.—This invention relates to an im. 
proved method of jointing tubes in sockets without brazing, 
screwing, riveting, or pegging, so that the joint can easily be 
made and also as easily undone, even by inexperienced hands, 
This improved method of jointing tubes, which is particularly 
applicable to the jointing of tubes in the manufacture of cycles, 
consists in the use of an internal spring-locking ring or thimble, 
provided with a longitudinal slit having its edges turoed inwards 
insuch a manner as to form a tapering opening adapted to fit and 
receive a grooved key, the said key being suitably tapered to 
spread forcibly the said ring or thimble against the inner surface 
of the tube. The socket, as well as the tube to be fitted in the 
same, must have absolutely smooth and even surfaces, which are 
preferably also polished. Also the split locking ring to be inserted 





therein must have a perfectly smooth (preferably polished) ex- 
ternalsurface. Referring to the figures, A is the tube which it is 
desired to fix into the socket B. The tube A is inserted in the 
socket B, and there is then introduced into the interior of the 
tube the spring ring or thimble C, which is formed with a longi- 
tudinal slit D having inturned edges E, E so as to form a taper- 
ing opening Das shown. The key F is slightly tapered, and has 
grooves G, G formed in two opposite sides to fit the beadings 
E, E of theslit D. Thekey is inserted into the slit D, the grooves 
G, G guiding the key in its proper direction, and also preventing its 
falling out. When this key is forced in, it expands the locking 
ring and thimble C, producing an absolutely firm joint. The ring 
C, expanded in all its length, produces an equal pressure over the 
entire surface of the lugged tube against the socket. (Accepted 
September 29, 1897.) 

3660. T. Horrox, Hayfield, Derby. Rag Engines. 
(3 Figs.] February 11, 1897.—According to the first part of this 
invention, instead of using straight knives and dividers as usual, 
the knives a and dividers b are made bent or corrugated from side to 
side so as to form one or more slight angles in their length (Fig. 2°, 
and by this means a longer and more effective shearing edge is 
obtained, and furthermore the knives @ are stronger and can be 
made of a greaterdepth than usual, and will therefore last. longer 
without re-adjustment. The dividers are made in sections, and 
the upper parts )* (Fig. 3) can be removed without taking the 
plate in pieces. According to the second part of this invention 
the bottom c! of the bed box ¢ is made inclined (Fig. 1) so that the 
inner end is slightly more shallow than the outer end, and the 
knives @ are fitted down upon a sliding wedge-plate d passed into 
the box ¢ through the outer end and resting on the bottom c!, the 
incline of the wedge-plate d being such as to make the box of 
equal depth throughout sothat the knives a@ are set or fixed truly 
in the box ce. When the knives become worn by the action 
of the machine in which they are set, the wedge-plate d is 
withdrawn so as to form a space beneath the knives in the bed- 
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plate box c. A loose metal or other sheet or plate ¢ of suitable 
thickness can be then placed upon the top of the wedge-plate d 
between it and the knives a, and the wedge-plate d is then pushed 
or forced back into its place, together with the loose sheet or 
plate e. The knives @ will thus be all simultaneously and equally 
raised to the required extent in the box c, and their edges will be 
in working order again. To facilitate the removal of the wedge- 
plate d the bottom cl of the box is prolonged at its outer end for 
a convenient distance, and at the end thereof is fitted a removable 
bracket c} through which passes a screwed spindle c4 so connected 
to a bracket d@! at the outer end of the wedge-plate d that it can 
be readily fitted thereto, when it is desired to re-adjust the 
knivesa. By this means the wedge-plate d can be moved out- 
wards, to loosen it from between the knives a and the bottom cl 
of the box. The screw ct and removable bracket c* are then 
taken away, the wedge-plate d is fully drawn out, and another 
loose sheet or plate placed on the latter, which is then forced 
back to readjust the knives. If it is desired to slope the working 
edges of the knives a*, as usual in some cases, the loose sheet or 
plate e may be wedge-shaped also. (Accepted October 20, 1897.) 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 
street, Strand. 








RatLways tN New ZEALAND.—The New Zealand Minis- 
ter for Railways has declared his opinion that a proposal 
to construct narrow-guage lines should not be entertained. 
The Tasmanian 2-ft. gauge line, costing 2000/. per mile, 





The other end of the arm F is worked by the foot in order to bring 
the crossbars to press on the fibrous material. As the fibrous 
material passes along it is partly broken by the first crossbar D. 
It then passes on to the revolving drum against which itis pressed 
by the second crossbar D. The presser is under perfect control, 
so that any required pressure may be employed to properly dress 
and finish the material. When the operator’s foot is removed 
from the end of the arm F the presser is raised by a spring or 
counterbalance weight. The machine is driven by the handle G. 


he characterised as ‘‘a mere tramway to convey ore from 
a mine to where it was treated, and without stations or 
similar adjuncts.” It was “ridiculous,” he thought, to 
talk of constructing such lines in New Zealand, where 
the people would not long stand the special freight rates 
charged in Tasmania, and would soon want the charges 
to be the same as on the general lines, while a break of 








gauge would always make the lines unprofitable. 
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RAILWAY SCHEMES IN 
PARLIAMENT. 
(Continued from page 661.) 

Tue South Wales district is responsible every 
session for a goodly number of railway Bills, most 
of which, however, are in the nature of dock or 
junction lines. Amongst the Schemes this year is 
one promoted by the Usk Valley Railway Com- 
pany, who propose a line starting from junctions 
with the Great Western Railway at Abergavenny, 
and running up the Usk Valley through Crick- 
havell on to Llanfihangel-Tallyn, where there will 
be junctions in one direction with the Brecon 
and Merthyr - Tydvil line of the Great Western 
Railway Company, and in another with the Mid- 
Wales line of the same company. This line, which 
will be about 15 or 16 miles long, will give direct 
communication between Abergavenny and Brecon. 
In Pembrokeshire a new company proposes the 
construction of a line from Jordanstown to St. 
David’s, having a junction at the former with the 
North Pembrokeshire and Fishguard line, now in 
course of construction. The proposed line, which 
will be some 10 miles in length, will pass through 
Mathry and Llanrian, and will be worked as a light 
line. The North Pembrokeshire and Fishguard Com- 
pany have a Bill demanding, in the first place, an 
extension of time for the works already authorised ; 
and, secondly, for powers to construct a line com- 
mencing in two junctions with the Central Wales 
and Carmarthen Junction line of the London and 
North-Western Railway Company at Llanarthney, 
and running thence to Llandilo-Talybont, where it 
is to join the Swansea line of the same company. 
The route followed is to be vid Llandarog, Llannon, 
and Llanedy. At Llannon a junction will be made 
with the Llanelly and Mynydd Mawr Railway. 
The principal line will be about 12 miles long. 

A new company, the Llanelly and Pontardu- 
lais Railway, proposes the construction of a 
number of short lines. Of these the first is 
to run from Llanelly, vi@ Llangenneck and Llanedy 
to Pontardulais, where there is to be a junc- 
tion with the Swansea section of the London 
and North-Western Railway Company. Branches 
will be run to the harbour line at Llanelly, whilst 
others will effect junctions with the Llanelly and 
Mynydd Mawr Railway. Running powers are, of 
course, demanded over portions of the various 
lines with which the new railway proposes to effect 
junctions. The Cardiff Railway Company propose 
the construction of several dock lines at Roath, 
which will be joined up at this point with the 
lines authorised by the Cardiff Railway Act of 
1897, and by the Bute Docks Act of 1886. A 
junction will also be made at the same place 
with the Great Western Railway. The most 
interesting work proposed by this company is, how- 
ever, its canal lines, which are to replace a portion 
of the Glamorganshire Canal. This line, starting 
from a junction at Whitechurch with the Melin 
Griftith Company’s private line, and in a second in- 
stance with the No. 7 line of the Company’s 1897 
Act, in the same parish, will run to Merthyr Tydvil 
through Pontypridd Llanwonno, following the line 
of the before-mentioned canal. At Pontypridd 
there will be a junction with the private lines 
of the Albion Colliery Company, and at Llan- 
Wonno with those of the Dowlais-Cardiff Colliery, 
of the Penrhiw Ceiber Colliery. At Aberdare 
the Aberaman Colliery Railway will have a junce- 
tion with the proposed line, and at Merthyr 
Tydvil the Harris Navigation Colliery and Nixon’s 
Navigation Company’s lines will be joined up. 
Besides these junctions with private lines, the new 
railway will unite with the metals of the Great 
Western and Rhymney Joint Railway at Merthyr 
Tydvil, with the Brecon and Merthyr-Tydvil and 
London and North-Western Railway Company’s line 
at the same town, and at Aberdare with that of the 
Great Western Railway Company, and at Llanwonno 
with the Bargoed-Taff line at Gelligaer. The 
Rhondda and Swansea Bay Railway Company is 
also promoting a Bill, which, however, is merely 
& request for an extension of time for works 
already authorised, and proposes no new works. 

i The Barry Railway Company project four new 

mes in the neighbourhood of Cardiff. No. 1 
commences near the eastern face of Cogan Tunnel, 
P the Penarth branch, and terminates at the 
ye vo Curve Railway of the Great Western line 
itheraed , No. 2 isa deviation of Railway No. 1, 
me ised by the Barry Railway Act of 1896, com- 

*neing four furlongs from its beginning, and 


/ending at 1 mile 4 furlongs. It is wholly in the 
parish of St. Fagan’s. No. 3 commences in the 
parish of Eglwysilan by a junction with Railway 
No. 2 of the Act of 1896, at 1 mile 1 furlong 5 chains 
from its beginning, and terminates in the parish of 
Bedwas hy a junction with the Brecon and Merthyr 
Railway. No. 4 joins the main line of the Rhym- 
ney Railway Company to No. 3, and lies wholly 
|in the parish of Kglwysilan. The Festiniog Rail- 
way Company are applying to the Board of Trade 
for a certificate to authorise them to abandon a 
part of their line and to build in substitution there- 
for a deviation railway, commencing by a junc- 
tion with the existing main line at the junction 
therewith in the direction of Portmadoc of the 
Dinas Mineral Branch Railway, and terminating 
by a junction with the said Dinas Mineral Branch 
Railway of the company at the Dinas station. 
The gauge of the deviation will be 1 ft. 11} in. 
The Brecon and Merthyr Tydvil and Junction 
Railway intend to make a short line from their 
railway in Cardiff to join the Rhymney line at the 
northern end of the tunnel under the Caerphilly 
Mountain, with a curve here also to join with the 
Caerphilly branch of the company’s own line. The 
Neath, Portardawe, and Brynamer Railway—one 
of those many undertakings in South Wales— 
seeks powers to form several sidings into works in 
the vicinity of Neath. The Taff Vale Railway 
Company promote a Bill in which they seek to 
construct a line in connection with the New- 
port Dock system, and to abandon part of the 
Rhondda and Swansea Bay scheme of 1890. The 
East and West Wales Railway is to be incor- 
porated for the purpose of promoting new rail- 
ways in the counties of Cardigan, Montgomery, 
and Radnor, through many parishes with unpro- 
nounceable names. The proposed line commences 
at a junction with the Manchester and Milford 
line, near the Trawscoed Station in Cardiganshire, 
and runs southward to join to New Radnor, the 
Kington and Eardisley Railway, and passing more 
or less through virgin territory. It crosses the 
Mid-Wales Railway at Llansantffraid Cwmdeuddwr. 
A connection is also to be formed with the London 
and North-Western Railway at Llanbadarn Fawr. 

An important Irish scheme, having a bearing on 
the English and Irish connection, is that of the 
Fishguard and Rosslare Railway Company, who not 
only seek an extension of time for the construction of 
the line to Fishguard Bay, authorised in 1893, but 
desire also to make a new railway from Cork to Fer- 
moy, and from Waterford to Rosslare. This would 
provide the two necessary links for connecting Cork 
with Rosslare Harbour on the east coast, which, 
again, is the nearest point to Milford Haven, and with 
the progress of that port is sure to raise the impor- 
tant point as to whether the route to Queenstown for 
the mails should not be over that line vid Milford 
and Rosslare, rather than vid Holyhead and Kings- 
town. The Great Western and the Dublin, Wick- 
low, and Wexford Railway Companies seek power 
to enter into an agreement in connection with these 
new lines in the south of Ireland, so that the former 
mean to exert themselves in opposition of the 
London and North-Western Railway Channel cross- 
ing. One of the other Irish schemes provides for 
the transfer of the undertakings of the Waterford, 
Dungarvan, and Lismore, and of the Fermoy and 
Lismore Railway Companies, to the Great Western 
and Great Southern and Western Railway Com- 
panies. 

The Great Western Railway Company have two 
Bills, one for new works and the other for general 
powers, which propose a number of new lines, none, 
perhaps, of great importance per se, but together 
making a respectable mileage. In the neighbour- 
hood of London they seek powers to construct a 
direct line about 6 miles long between Marlow and 
Henley. Starting from the former, the line will 
|cross the river at Berham, and thence along the 
| Thames valley through Harley and Wargrave to Hen- 
| ley, where it will join the existing line of the Great 
| Western Railway Company. In connection with this 
scheme the present line between Loudwater and 
Great Marlow is to be widened. In Middlesex 
a line 3 to 4 miles long is proposed between Ux- 
bridge and Harefield, where two junctions will 
be made with the new line authorised last 
year. In Somerset a line 13 miles long is 
proposed between Castle Cary and Langport, there 
| being a junction at the former place with the 
| Wilts, Somerset, and Weymouth line of the com- 
|pany. The route proposed for the new line, which 
‘taps new country, is rid Alford, Wheathill, and 











Somerton. In Pembrokeshire powers are requested 
for the construction of a line 11 miles long from 
Clarberton to Jordanstown, which will form a con- 
necting link between the South Wales line of the 
company and the authorised North Pembrokeshire 
and Fishguard Railway. The line will pass through 
St. Dogwell’s and Letterston. Considerable im- 
provements are proposed to the Weymouth Har- 
bour Works, amongst which are included three 
short lines. In South Bristol a short junction is 
to be made between the company’s main line and 
their Portishead branch, whilst in Worcestershire 
the construction of a short branch between their 
line at Halesowen and the Birmingham Canal there 
is proposed. In Cornwall the company wish to 
construct a deviation line at St. Columb Minor, 
and discontinue the working of a portion of the 
present East Wheal Rose branch, for which the 
new works will be substituted. 

Some important work is proposed by the Great 
Northern Company, including not only the exten- 
sion of their widening to Grantham, but also the 
completion of a loop to their main line. At pre- 
sent a branch leaving the company’s main line 
at Wood Green terminates at Enfield, which is 
about 9 miles from King’s Cross. It is pro- 
posed to extend this branch north and join it to 
the main line again at Stevenage, 284 miles from 
the terminus, where there will be separate junc- 
tions with the up and the down main lines. This 
line may prove of much service in diminishing 
the congestion of traftic on the company’s main 
line between Hitchin and London. The route to 
be followed is from Enfield through Bayford to St. 
Andrew, where there will be junctions in both 
directions with the company’s Hertford branch. 
From St. Andrew the line will pass through Staple- 
ford and Datchworth. The distance between King’s 
Cross and Hertford will be materially diminished 
by the proposed extension. At Finsbury Park 
two new junction lines are to be made, and in 
Derbyshire it is proposed to put down a junction 
line between the company’s new line now in course 
of construction at Pleaswith, and the Lancashire, 
Derbyshire, and East Coast Railway at Warsop. 
The line will pass through Upper Langwith, 
and be from 3 to 4 miles long. The widen- 
ing work already referred to will be carried out 
on both sides of the line, starting at Offord 
Cluney, in Huntingdonshire, and continued to 
Huntingdon and thence through Abbot’s Ripon, 
Wood Walton, Sawtry Fen, up to Yaxley, 
which is about 3$ miles from Peterborough, through 
which town the lines have already been widened. 
From the north of Peterborough the widening will 
be continued from Essendine to Little Bytham, 
which is about 13 miles from Grantham. Other 
widenings will be made near Stevenage, Sandy, 
and Hitchin Stations. The Finchley and Edgware- 
road branch is also to be dealt with, this being 4 
miles long ; whilst 10 miles of widening work are at 
the same time proposed in the line from Firsby to 
Skegness, which is probably demanded in the in- 
terests of the heavy excursion traffic to the latter 
well-known seaside resort. In this connection we may 
mention that an agreement has been made between 
the Great Eastern Railway Company and the Mid- 
land and Great Northern Joint Committee, whereby 
anew committee, representing both parties, has been 
formed. It is now sought to obtain Parliamen- 
tary sanction to the agreement and also powers to 
construct certain works, viz. : 1. A junction line, in 
the parish of Gorleston, connecting the Great Yar- 
mouth and Lowestoft Railway, authorised by the Act 
of 1897, with Railway No. 1 of the Great Eastern 
Railway Company’s Act of 1897. 2. A deviation 
of Railway No. 2 authorised by the Great Eastern 
Railway Company’s Act of 1897, commencing in 
the parish of Bacton, and terminating in the parish 
of Walcott. 3. A junction railway commencing 
in the parish of Northrepps by a junction with 
the East Norfolk line near Mill-lane, and ter- 
minating at Cromer by a junction with the 
authorised Cromer and Mundesley line. 4. A 
junction railway, wholly in the parish of Runton, 
commencing with a junction with the Joint Com- 
mittee’s line from Cromer to Sheringham, 3 chains 
eastward from the commencement .of the Cromer 
and Mundesley line, and terminating by a junction 
with the same line. 

The Hull, Barnsley, and West Riding Junction 
Railway and Dock Company have a Bill propos- 
ing the construction of a new line at Bolton-upon- 
Dearne, effecting a junction between the Midland 


Railway Company’s line there and the New Hull and 
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South Yorkshire Railway extension line, for which 
the promoters secured powers last session. Two 
other junctions with the Midland Railway Com- 
pany are proposed, in this case at Royston, one 
being with the Midland Railway Company’s exist- 
ing line from Derby to Leeds, and the other with 
a new line to be constructed by that company in 
the immediate future. 

The London, Chatham, and Dover Railway Com- 
pany have a Bill, but this proposes nothing in the 
way of new railway construction, the powers sought 
being mainly directed towards the abolition of level 
crossings, widening of bridges, and the like, and a 
similar Bill is promoted by the London, Tilbury, 
and Southend Railway Company. 

In the southern counties one or two independent 
lines are projected. Quite a considerable railway 
is projected in Kent tc connect the Paddock Wood 
Station, on the South-Eastern Railway, with the 
Appledore Station on_the Ashford and Hastings 
branch of the South-Eastern Railway. The line 
will run through the parishes of Brenchley, Hors- 
monden, Goudhurst, Cranbrook, Benendon, Rol- 
venden, Tenterden, Stone-cum-Ebony, Appledore, 
Kenardington, Woodchurch, and Snargate. It will 
furnish a direct route to Lydd. In the neighbour- 
hood of London the South-Eastern Railway Company 
propose a number of new lines, which, starting in the 
parish of St. Paul, Deptford, will run to Lewisham. 
At the latter point a junction is to be made between 
the main line and the Dartford loop, whilst another 
will form a loop with the Lewisham and Tonbridge 
line at Lee. A fourth line is proposed from Lee to 


Fig. 109. 
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| Orpington, passing Bromley and Chiselhurst en 
| route. A new piece of line at Dover is also proposed. 
|The Torrington and Okehampton Railway, autho- 
/rised in 1895, is to be modified by deviations. In 
| place of one part of the authorised scheme a line is 
| to be built, starting about 9 miles 46 chains from 
the commencement of No. 1 Railway of the former 
Act, and terminating in the parish of Hatherleigh 
by a second junction with the original railway 10 
miles 62 chains from its commencement. The 
| Exeter Teign Valley and Chagford Company seek 
|powers to make a deviation in the line autho- 
rised in 1883, through the parishes of Ide Kenn 
and Dunsford, in South Devon. To construct 
a railway between Totnes, Paignton, and Tor- 
quay a company is to be incorporated. The line 
| will start from the Great Western Railway at 
|the bridge carrying that line over the River 
Dart, near Totnes, and will join the Torquay and 
Dartmouth branch in the parish of Paignton. 
There will also be two short spurs in the parish of 
Paignton to facilitate the working of traffic. 
Another project for improving the railway facilities 
of Devonshire deals with a projected line from 
the bridge carrying the Teign Valley Railway over 
the River Bovey, and passing through Bovey Tracey, 
Heathfield, Ilsington, Bickington, Torbryan, and 
Ashburton. In the last place it will run to the 
Great Western Railway at Brent Station, passing 
through Holne, Buckfast, Buckfastleigh, Stever- 
ton, Dean Church, Dean Prior, Rattery, and South 
Brent. 


A Bill promoted by the Bideford and Clovelly 


























Railway Company proposes what is practically an 
extension of the Bideford, Westward Ho!, and 
Appledore Railway to Clovelly. The line will be 
about 10 miles long, and pass through Alvington, 
-arkham, and Woolfardisworthy. 

The City and South London Company have a 
Bill seeking powers to construct about 165 yards 
of siding at Clapham. They further ask for an 
extension of time for the completion of the lines 
authorised in 1893, and for permission to lease or 
sell a portion of their line to the City and Brixton 
Railway Company, who are themselves promoting 
a Bill for a line to Brixton-hill. i 

The North Staffordshire and Mid-Derbyshire 
Railway Company are promoting a Bill for the 
construction of a line about 22 miles long to con- 
nect the new line of the London and North- 
Western Railway Company, now being constructed 
between Ashbourne and Buxton, with the New 
xreat Central line from Staveley to Annesley. 
Starting at Ashbourne, the proposed line passes 
through Kniveton, Wirksworth, Matlock, and Clay- 
cross, joining the Great Central line at Heath. — 

Powers to construct mineral lines in the neigh- 
bourhood of Wolverhampton are sought by the 
Wolverhampton and Essington | Mineral Railway 
Company. The proposed line will have —— 
with the Great Western Railway near Cannock-roa 
Bridge, Wolverhampton, and will join the mineral 
line of the Hollybank Colliery Company at Essing- 
ton. There will also be a junction with the L mdon 
and North-Western Railway line at Heath Town. 
| The Easton and Church Hope Railway Company 
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seek an extension of time to complete works 
already authorised. 

As we have said, there is not much suggestion of 
fight in the Scotch Bills of which notice has thus 
far been given. The Caledonian Railway Company 
give notice of their intention to promote a Bill for 
the widening of a short length of 715 yards of their 
line at Newton, which is on the main line to 
London and in the iron district, and for the con- 
struction of a new station in the neighbourhood of 
Dumbarton - road or Kelvingrove-street on the 
Glasgow Central Railway, which will be specially 
convenient for the traffic to the ‘‘ Regents Park of 
Glasgow.” For the construction of the station on 
the Central Railway the company desire power to 
widen the line for a length of 310 yards, which will 
be entirely underground, involving considerable 
ditticulties. Power is also sought in the Bill to 
enable the company to work their Central Rail- 
way, Tollcross Railway, and any other railway 
connected therewith by electric power, and to 
lay down and maintain the necessary works for the 
purpose, or to enter into an agreement with any 
other company, corporation, or body authorised to 
supply electricity in the district. The bill further 
provides for the revival of powers and the exten- 
sion of time for the execution of works in connec- 
tion with the widening of the Denny and Ingleston 
branch line at Larbert Junction and for the exten- 
sion of the time limited by the Edinburgh, Leith, 
and Newhaven Extension of Lines Act, 1890. 
Authority is also sought to purchase and acquire 
the Crieff and Comrie Railway and the stock 
now held by the company, or their nominees, 
in the Lanarkshire and = Ayrshire Railway 
Company, .the Cathcart District Railway, and 
the Lanarkshire and Dumbartonshire Railway. 
The Glasgow and South-Western Railway Company 
give notice that they will promote a Bill asking 
powers to enlarge St. Enoch Station, Glasgow, 
which is the terminus for the Midland route to 
Glasgow, and to construct widenings of railways, 
new railways, and other works, and acquire lands 
in the counties of Lanark, Renfrew, Ayr, and Dumn- 
fries. Power is also asked to enter into agreement 
with the Corporation of the City of Glasgow, the 
Ayr Harbour Trustees, the Commissioners of 
Police of the Burgh of Saltcoats, and other bodies 
and persons. The Bill also provides for an exten- 
sion of time for the sale of superfluous lands. 
Provision is also made for additional capital and 
the application of funds, and for the amendment of 
Acts. 

The North British Railway scheme does not em- 
brace any scheme of outstanding importance. In 
Fifeshire, where the company still hold undisputed 
sway, they propose to make a line from Dunferm- 
line through Carnock, Torryburn, Culross, and 
Tulliallan, joining there the Alloa and Kincardine 
branch. It gives an alternative route vid the Forth 
Bridge to Stirling along the north shore of the Firth 
of Forth, while a short piece of new line is to be 
made between Beath and Ballingry on the Perth and 
Inverkeithing Railway. A short length is being 
made on the Corstorphine line, and at the coal 
district. of Knightwood in Dumbartonshire, a de- 
viation is being made. At Whiteinch, one of the 
western shipbuilding districts of Glasgow, there is 
proposed an extension of the railway or tramway 
for the convenience of the works there. Extensive 
property is scheduled which the company desire to 
purchase. 

(To be continued.) 


VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 640.) 
ELECTRICALLY-DRIVEN TooLs. 

In concluding our article last week we made refer- 
ence to the extensive application of electric motors 
for driving heavy machine tools for shaft and gun- 
making, and on page 639 ante we gave a view of 
two of the electric generators at the power station. 
We now reproduce on pages 672 and 673 drawings 
illustrative of the application of the motor in three 
typical cases—to a 40-in. lathe (Figs. 108 to 114) ; 
to a 36-in. lathe (Figs. 115 to 118) ; and to a double 

boring machine (Figs. 119 to 126). 

In the case of the 40-in. lathe (Figs. 108 to 114) 
a system also adapted in the case of the 30-in. 
lathes, there is on the back of the lathe and oppo- 
site to the cone pulley on the headstock, a cast-iron 
bracket secured to the bed of the machine. Through 
bosses on this bracket there passes a strong spindle, 
forming a hinge for the countershaft frame (Fig. 








108). The other side of the frame is supported on 
a spiral spring inclosed in a cast-iron cylindrical 
box. The compression of the spring can be ad- 
justed while the machine is working by a screwed 
rod attached to the bottom of the spring box, and 
working through a nut let into the foundation. By 


this means the tension of the driving belt can be | 


regulated with great nicety, the tension of the belt 
being due to the difference of the weight of the 
frame with motor attached over that part of the 
weight supported by the spring. The motor is of 
10 horse-power, with 200 volts, and runs at 600 
revolutions per minute. It is secured to the frame 
by brass brackets. On the motor spindle is a steel 
spur pinion, having machine-cut teeth, which gears 
into a mortice-wheel on the countershaft. The 
whole forms a very compact arrangement, and is 
found to work in a thoroughly satisfactory manner. 
This attachment, except the motor, was constructed 
at Vickers’ Works. 

The arrangement of the drive of the 36-in. lathe, 
with electric motor (Figs. 115 to 118), differs en- 
tirely from that forthe 40-in. lathe, with the single 
exception that a belt and cone pulleys are used. 
As these lathes were not originally provided with 
gearing to give a sufticient range in the variation of 
driving speed, it was considered necessary to pro- 
vide two speeds for the countershaft. The motor 
is 10 horse-power with 200 volts, and runs at 
600 revolutions per minute. 
cast-iron pedestal about 5 ft. 6 in. above the floor- 
level, brass distance pieces 62 in. deep being fitted 
between the motor and cast-iron support. The 
pedestal is fitted with several shelves, which serve 
as a tool-rack. The motor spindle is coupled direct 
to the countershaft by a Clements driver. On the 
countershaft two spur pinions are fitted ; one is 
keyed on the shaft, and the other ona cast-iron 
sleeve, which runs loose on the shaft. The other 
end of the sleeve has a friction cone cast upon it, 
which engages with a friction cup keyed on the 


shaft. The cone-pulley shaft is fitted with two 
spurwheels. The wheel which gears with the 


pinion and clutch is keyed on the cone-pulley shaft ; 
the other wheel runs loose on the shaft. One arm 
of this wheel has a pawl attached, which engages 
in a ratchet wheel keyed on the shaft. When the 
quick-speed wheels are driving through the friction 
clutch, the pawl on the slow-speed wheel is auto- 
matically lifted out of gear from the ratchet wheel 
by means of a disc keyed on the shaft, which has a 
friction band around it, this band being attached to 
the pawl by a link. The frame carrying the 
countershaft and coneshaft is mounted on trunnions, 
the countershaft passing through the centre of 
these. A lever is cast on the back of the frame, 
and is coupled by a nut to a screwed rod fitted with 
a handwheel near the floor. This gear is for adjust- 
ing the belt tension. The whole frame is carried 
on two pillars of rolled I section, the top ends being 
secured to the track girders of the overhead crane. 
With this ingenious arrangement of two-speed gear 
both sets of spurwheels are always in gear, which 
permits of the change from one speed to the other 
being made very quickly, while the machine is 
running, by merely giving a few turns to the handle 
which controls the friction clutch on the counter- 
shaft. 

The double boring machine (Figs. 119 to 124, page 
673), was originally designed for driving by belt 
from a countershaft, and stepped cone pulleys in 
the usual way, but has been converted into an 
electrically-driven machine. In this case leather 
belts are entirely dispensed with, and in this re- 


spect it differs from the lathes already described ; | 


the various speeds usually obtained by means of 
three pairs of spurwheels having diameters of 
different ratios. The electrical drive consists of a 
main frame independent of the machine, but 
stayed rigidly to the bed of it, on which is 
mounted a 5 horse-power motor running at 600 
revolutions per minute with 200 volts. On the 


motor spindle there is keyed a steel spur pinion, | 


having machine-cut teeth, which gears into a spur- 
wheel keyed, on the countershaft. On the counter- 
shaft there are mounted three spurwheelsof different 
diameters on feather keys, which can be put in or 
out of gear separately by three forks, each held in 
place by a bolt. 

The machine is used for rough and finished boring 
of gun tubes and jackets up to 17 in. in diameter 
outside by 25 ft. long. Holes can be bored from 
2in. in diameter up to 12 in. in diameter. The 
smaller holes are bored out of the solid forging, 
and the larger sizes are forged hollow to near the 


It is mounted on a! 


| finished size. The cutting speed is about 10 ft. per 
| minute for the hollow forgings, and 14 ft. per minute 
through the solid for a rough cut ; the speed of 

feed or traverse of the boring-bar for a 12-in. hole 
| being about 1 ft. per hour, when boring a hollow 
forging with a single tool in each bar. For boring 
a 2-in. hole out of the solid a D-bit is used, 
and a speed of 7 in. per hour is given to the 
|saddle traverse. The gun tube is bored from both 
‘ends simultaneously, there being a_boring-bar 

mounted at each end of the bed. The machine 
| bed is 58 ft. 64 in. long, the headstock being in the 

centre of the length. The chuck is hollow, having 
|a hole 18 in. in-ediameter through it ; the gun tube 
|is passed through this, and secured to it by jaws 
|on the face-plate, and revolves with it, the ends 
| of the tube being supported by roller stays. 

When altering the driving gear, the main driving 
shaft of the machine was extended, the new por- 
| tion being carried on the frame of the countershaft ; 
on this shaft are keyed three wheels, which gear 
into those on the countershaft. The feed motion 
is driven from the second motion shaft by spur- 
change gear which actuates a shaft extending the 
whole length of the bed. The guide screws are 
connected to this shaft through worms and wheels 
‘and bevel wheels. Gear for instantly disen- 
gaging the guide screw from the saddle is 
provided. The quick-traverse gear is an inde- 
pendent motion driven by two separate reversing 
motors, fitted at the ends of the machine, each 
;of 1 horse-power, running at 1000. revolutions 
;per minute. The motors are coupled to the guide 
screws by spurwheels and pinions. When using 
| the quick traverse for running the boring-bar in or 
/ out of the gun tube, the worm of the feed motion 
|is disengaged, but when the feed motion is in gear 
| the quick traverse motors are not mechanically dis- 
| connected ; their armatures revolve idle. A hand 
| traverse motion is also fitted to both saddles. A 
/smnall rotary pump is driven from the countershaft 
| for supplying lubricating liquid to the cutting tools. 
| The arrangement of motor and driving gear is very 
| compact and unobtrusive, giving the impression of 
| being an original part of the machine. 

(To be continued.) 





GAS AND PETROLEUM ENGINES AT 
| THE BRUSSELS EXHIBITION. 
(Concluded from page 616.) 

Messrs. Fietpine anp Puart contributed a gas 
engine of their latest type of 100 horsepower effec- 
tive, to the work of electric lighting the interior of 
the Exhibition buildings ; but as this lighting was 
somewhat intermittent in character, this engine was 
working for rather over half the time without a 
load, and simply to show the public how an engine 
of this kind does work. This engine, like the rest 
of the electric-lighting plant, was in the Upper 
or Main Machinery Hall close to the central en- 
trance to the Exhibition. The other engine shown 
by the firm was a 5 horse-power petroleum engine 
of the Otto cycle, the distinguishing feature of 
which is the ‘‘ Primus” burner, with usual small 
| air pump to force the oil into the heating chamber, 
where the charge is gasified, and is then introduced 
into the cylinder by a small pump under the con- 
trol of a ball governer. 

The larger of the two engines is illustrated on 
page 681; it was designed especially for electric 
lighting direct, for which purpose it has been ex- 
ceedingly satisfactory, the cyclical variation not 
exceeding }¢olt. This result is obtained by having 
an impulse at each cycle, no matter what the load 
may be, from no load to full load. The method in 
which this is carried out is very satisfactory, 8° 
that, even when running absolutely light, the charge 
is fired with the greatest certainty. 

The indicator diagrams, Figs. 8 and 9, show how 
perfectly the volume of the charge and the force of 
the explosion is graduated to suit the load. These 
diagrams were taken with loads varying from 100 
|amperes up to 500 amperes, corresponding to 4 
| range of from about 20 to 100 brake horse-powet. 

The cylinder has a diameter of 20 in., with a 
| stroke of 27 in., the crankshaft being 8 in. in dia- 
meter in the main body, whilst the crankpin 1s 
11 in. in diameter, the main bearings being 14 1. 
'in length, and the crankpin 10in. The crank is 
| balanced by a pair of counterweights strapped to 
the crank throws, and continuous lubrication of 
the crankpin is provided for by an annular oil 
channel into which the oil is dropped from a fx 
sight-feed lubricator. The engine was desigt 
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for driving two dynamos, one from each flywheel, 
the latter weighing about 5 tons each. DIMENSIONS OF GAS AND O1L ENGINES BY THE DRESDNER GASMOTOREN Faprik. 

The engine is fitted with Fielding’s self-starter, | ~~ Se a Sea — —< (see ‘ - Wicks 2 

ae ; i : ; | Gas and Oil Con- | G - 
the action of which is as follows: The crank being e Cylinder, |Cylinder, Revolu- fe sumption per comes 
yjlaced at an angle of about 15 deg. above the near Diameter. Stroke. tions. Pomoc Horse-Power per | Ruuning 
deadcentre(Fig. 7), gas is admitted to the combustion ; Hour. Idle. 
space, and an outlet opened Near the flame of the mm. | mm. litres | kg. litres per hr. 
Bunsen burner, which heats the ignition tube ; this | Gas motor Horizontal | 120 | 230 180 1.9 eee 600 

; ane ny . : eee ‘ 200 400 160 8.1 869 | | kg. 
outlet permits of the escape of air as the gas — ie OK . | a | = = be: ” rf * 
As soon as the gas begins to escape along wit the Petroleum motor... es fa 3 | 135 | 230 260 4.0 0.44 1.0 
air, a blue flame is formed ; and as the proportion ‘9 » Eg ee ae - | = 4 = — by 

. aie 3 . P ” ’ o. ertica | 2 5. 0. ¥ 

of gas to air increases, the colour of the flame ; semi portable Horizontal | 200 400 240 13.1 0.41 2.4 
gradually changes to a yellow luminous flame. As me motor Vertical 310 300 | (180 21.8 0.32 3.1 


soon as the flame indicates that the escape is prac- 
tically all gas, the outlet is closed, and the gas shut 
off, All that is required now to start the engine is 
to admit compressed air, which, entering the clear- 
ance space, rapidly mixes with the gas, forming a 
highly explosive compound under a pressure of 
usually about 60 lb. per square inch. 

Before sufficient air can obtain admittance to 
form an actively explosive mixture, the piston is 
put slightly into motion for a short distance until 
the explosion takes place, whereupon the motion of 
the piston is greatly accelerated, and the engine is 
put into action with sufficient force to enable the 
ordinary cycle to follow on. 

The diagram (Fig. 10) was taken when start- 
ing the engine, and it shows clearly the action which 
takes place. It will be observed that the step at 
the right-hand end of the diagram is produced by 
the direct air pressure, the explosion taking place 
after the piston has been put into motion, and 
whilst the crank is at a very favourable angle. 
This preliminary movement by direct air pres- 
sure is very important, as it relieves the engine 
very greatly from what would otherwise be a very 
severe blow. 

As showing the power with which the engine is 
started, we may state that the average pressure of 
the card (Fig. 10) works out at about 102 lb. per 
square inch, throughout the stroke, whilst the 
ordinary working explosion under full load works 
out at only 80 lb. per square inch. The compressed 
air is stored up by the engine itself into a small 
reservoir (Fig. 6), the energy stored up in the fly- 
wheels serving for this purpose ; the gas for the 
moment: being cut off, and when required, a sepa- 
rate charging pump is fitted, worked either by hand 
or by power, but as a rule this is unnecessary. 

The Hornsby-Akroyd type of petroleum engine 
is constructed by the Ateliers de Construction de la 
Meuse, Liége, and was exhibited in the Main Hall, 
where an 8 horse-power engine (see page 684) work- 
ing at 210 revolutions drove some of the ventilat- 
ing machinery, also exhibited by the same firm. 
This type is on the well-known four-cycle prin- 
ciple, fitted with lamp, fan, and ball governor. 
The lamp is only employed at starting, and the 
fan can be worked by hand for the same purpose. 
The petroleum tank is placed below the engine, 
and the oil is injected by a pump. In the case of 
this engine it is stated that by improvements intro- 
duced in the vaporiser since it was erected in the 
Exhibition, by which the feed has been slightly in- 
creased, the effective horse-power has been raised 
from 8 to 11. 

The last British type of petroleum engine ex- 
hibited is one constructed on Butler’s patent by 
Messrs. Clark, Chapman, and Co., of Gateshead- 
on-Tyne. This is a 6 horse-power engine with 
electric ignition working a dynamo from a belt ; 
it is fitted with crankshaft governor and usual skew 
gearing driving a shaft through the bed. Benzine 
1s employed for heating and starting, and there is 
no lamp. 

The exhibits of the foreign firms in the gas and 
petroleum engine line will probably be more in- 
teresting to our readers, from the fact of their 
being less familiar. First among these we must 
notice the J. Polke (Vienna) New Gas En- 
gine, as it was undoubtedly the quietest - running 
engine in the Exhibition. This quiet running is 
due to the fact of there being only one mechani- 
cally-moved valve—that for the exhaust. The side- 
shaft has a backward and forward motion com- 
municated to it from the crankshaft by a printer's 
cam motion, i.e., a loose-ribbed pulley working 
in the helical grooves of a spiral cam. The 
governor is of the inertia type employed by 
omg Crossley for their engines years ago. 
hoo inlet valve is not worked mechanically, the 
iting being effected by the pressure of the atmo- 
sphere. There is no special combustion chamber, 


The engine is 2 horse-power, consuming, it is said, 
600 litres per horse-power, with 180 revolutions. 
Itis designed to work with any kind of gas, benzine, 
petroleum, &c. It must be remarked, however, 
that the consumption, as stated by the maker, has 
not been verified by experience in the United 
Kingdom with similar arrangements of inlet valve, 
and the cost seems to be somewhat prohibitive. 
The next gas engine of foreign type we wish to 
mention is a ‘‘ Nill” motor of 12 horse-power, 
which was constructed in Paris. This gas engine 
was worked at 180 revolutions, and furnished 
the power for all the American exhibits of machine 
tools, which was probably the most interesting ex- 
hibit of the kind in the whole Exhibition. © It is 
fitted with a peculiar kind of hit-and-miss governor 
worked by an eccentric, and controlled by a long 
thin flat spring. The most remarkable feature is 
the unusual length of stroke. The Letombe motor 
was the only double-acting gas engine exhibited ; it 
was a 30 horse-power engine constructed by Messrs. 
Mollet, Fontaine, and Co., of Lille, and is particu- 
larly interesting from the point of view of con- 
struction. The bed and the general design of the 
machine resembles very closely that of an ordi- 
nary horizontal steam engine ; with bored cross- 
head guides, upright pedestals, and heavy caps, as 
is usual in Continental steam-engine practice. The 
side shaft carrying the train of cams is driven by 
bevel gearing instead of skews. There is a double 
set of cams and valves (exhaust and air) controlled 
by a governor of the four-ball type. Ignition is 
effected automatically by electric spark furnished by 
two cells and a Rhumkorff coil intensifier. The en- 
gine is fitted with a self-starter, which is an air pump 
worked by hand. The main bearings are adjustable 
in four directions. The consumption is said to be 
500 litres (17.7 cubic feet) per horse-power hour. It 
is claimed for this form of motor by its makers that 
it is as great an advance on the older forms of gas 
motors as the Corliss engine was on the engines 
in which steam was throttled. These double-action 
motors are constructed to replace ordinary two- 
cylinder engines and the tandem motors of the same 
type, four-cylinder engines. The Letombe motor 
that was exhibited was, however, not producing 
power, but it was occasionally shown in motion. 
Messrs. Fritz Scheibler, of Aix-la-Chapelle, 
exhibited several specimens of their ‘‘Bon Marché” 
petroleum motors of the ‘‘ Capitaine” type. These 
motors have been evolved from one of the earliest 
types of petroleum engines, patented by Emile Capi- 
taine as far back as 1879, for the use of ordinary 
commercial oil. In 1886 he patented his first high- 
speed petroleum motor, modified so as to regulate 
the temperature of the gasifying chamber, and to 
regulate the frequency of explosions. This was sim- 
plified in 1889 by the novel device of admitting the 
petroleum to the vaporiser in small quantities during 
a portion of the return stroke only. Many improve- 
ments and fresh patents have been taken out down 
to the present date ; so that the present engine is 
an interesting example of the results of constructive 
selection exercised upon one of the earliest-evolved 
types of this class of engine. The more striking 
features of the present engine are the ingenious 
details of the feed pump, by which the escape of 
petroleum at joints is avoided, and the exact 
amount of feed regulated to a nicety ; the heating 
lamp and regulator, which maintains the vaporiser 
at a constant temperature, and prevents premature 
or retarded explosions ; and the governor, with its 
special speed adjustments. 

The latest patent of this firm is for a modification 
doing away with the heating and firing lamp. There 
were several engines of the later types exhibited by 
Messrs. Fritz Scheibler, in which the speed and the 
heating of the explosion chamber are each of them 
regulated entirely automatically. 

The Dresdner Gasmotoren Fabrik exhibited two 





but the igniter is a nickel heater in a Bunsen burner. 








petroleum and gas engines of 8 horse-power and 
2 horse-power, respectively, and a benzine or spirit 
engine of 3 horse-power (Fig. 11, page 684). The side 
shaft is worked from a spurwheel driven bya pinion 
on the main shaft. The larger engine has a petroleum 
lamp heating the receiver or vaporising chamber, and 
in the smaller, gas is ignited by an electric spark. 
The details of the engines are practically the same ; 
in the case of the benzine engine, however, there 
isa reservoir added for petroleum spirit, through 
which the supply of vapour is drawn into the 
ignition chamber. The company build gas and 
petroleum motors of various types and sizes, hori- 
zontal, vertical, semi-portable, and also benzine 
motors. The latter are fitted with a magneto- 
electric ignition device ; the other motors are con- 
structed for tube ignition. A slide-valve gear has 
been adopted for the gas motors ; the others are 
provided with conical valves. The characteristic fea- 
tures of the gearing are not easily described with- 
out detailed references to diagrams. It may be 
stated, however, that the regulation is less compli- 
cated than it might appear from what we shall have 
to say under the circumstances. In the horizontal 
petroleum motors both the inlet and outlet valves 
are in the cylinder cover. The inlet valve is 
under control of the rocking shaft, prominent 
in our illustration of the gas motor, which is 
substantially of the same construction, and of an 
oscillating horizontal pendulum. The crankpin, 
visible on the right-hand side of Fig. 11, and the 
links and intermediate lever in front, impart a to- 
and-fro motion to a fork attached to the vertical arm 
of the first-mentioned lever. The lower part of this 
lever is itself forked, and embraces a small pivoted 
bar, against which a small projection, not visible 
in our engraving, presses at normal speed. The 
inlet valve is then opened. When the speed 
becomes excessive, another finger, projecting fur- 
ther than the one already spoken of, strikes the 
horizontal pendulum, before the first finger can 
touch it ; the pivoted bar is thus tilted, and the 
inlet valve remains closed. The pendulum oscillates 
normally at each reciprocating motion, its extre- 
mity being raised by a little roller which we see to 
the left of the pendulum. At high speed this 
oscillation becomes more energetic; this action 
renders the regulation more sensitive. The pen- 
dulum is adjustable for various speeds by means 
of the counterweight on its right-hand exten- 
sion. 

The exhaust valve is opened in a similar way. Its 
spiral spring is weaker than that of the inlet valve ; 
it will, therefore, be automatically raised by the 
suction stroke of the motor, when the inlet valve 
does not work at excessive speed. In addition to 
the main inlet valve already spoken of, there is, 
for oil engines, an auxiliary air valve whose spindle 
is continued downward. This projection strikes 
against a pin of the oil valve. This coupling of the 
air and oil valves insures that no air can enter 
before the oil valve is opened. The oil passes 
through fine apertures. The flame of the ignition 
tube does not surround the whole vaporiser, but 
plays about part of this device only, so that the 
vaporiser will not become too hot. The oil feed 
is regulated by means-of the curved lever, which we 
notice on the left of the illustration. 

For the gas motor illustrated the regulating 
pendulum is somewhat simpler. The starting gear 
comprises a lever, by means of which a disc is dis- 
placed in such a way that the lever actuating the 
exhaust valve is struck, not only by one cam, as in 
regular working, but by two cams ; there will be no 
compression under these circumstances. The cy- 
linder, cylinder cover, and the valve chest are 
jacketed. We give above the dimensions of a few 
motors. The brake horse-powers are in all cases 
considerably higher than the nominal powers. 

Five gas engines of the old-fashioned Otto type, 
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two of these being vertical, were exhibited and 
worked for various purposes in the upper and 
lower Machine Halls by Messrs. Anton Fetu and 
Deliége, of Liége. The first of 7 horse-power, with 
one flywheel, supplied the motive power for a 
whole installation of wood-working machinery ; 
the other four in the upper hall were not pro- 
ducing power, and were only shown in motion 
occasionally. They are all of them fitted with the 
suspended air silencer of the usual German kind, 
working in conjunction with the governor. A local 
maker of Boitsfort, manager of the Borissowsky 
Works, Robert Hoffmann by name, made a very 
interesting exhibit of small petroleum motors espe- 
cially designed for the use of private workshops. 
These consist of a set of four motors, 4, 1, 24, and 4 
horse-power. Inthe smaller motors all the parts are 
reduced down to first principles, and utmost sim- 
plification is obtained, as far as the visible portions 
are concerned. In these motors the side shaft is 
replaced by a lever extending the whole length of 
bed, and actuated by spur gear on the main 
shaft. The main supply of oil has a head above the 
cylinder and feeds the vaporising chamber. There 
is a shaft governor with counterweights inclosed in 
a pulley. The regulation of the oil feed is effected, 
by means of a dashpot placed in front of the pump 
between the feed and the gasifier. 

A horizontal petroleum engine, whose chief pecu- 
liarity is that all the valves are worked by levers on 
the top instead of by the usual side shaft and cams, 
was exhibited by the Vulcan Machinen Fabrik of 
Cologne, but was not shown in motion. The ar- 
rangement of the lamp and generator is similar to 
the Tangye engine, except in respect of air valve, 
which in this engine is positively moved by a top 
lever on the engine. The oil feed is arranged with 
a considerable head, and the air valve is adjusted by 
the governor. The last gas engine exhibited was a 
5 horse-power engine, constructed by the Phoenix 
Company, of Ghent. This isan engine that furnished 
the power for working the machinery in the safety 
appliance section off the American Section; it was 
of the South Shields type. It was otherwise re- 
markable for the extreme care with which it was 
fitted with every practicable safety appliance to pre- 
vent accident. 








MICROSCOPIC OBSERVATIONS ON 
DETERIORATION IN STEEL RAILS. 
By Tuomas Anprews, F.R.S., M. Inst. C.E., 

F.C.S., Telford Medallist and Telford Prizeman, 

Institution of Civil Engineers, Bessemer Prize- 

man, Society of Engineers, Metallurgical Testing 

Laboratory, Wortley, near Sheffield. 

(Continued from page 456.) 

Observations on the Micro-Crystalline Structure, 
Chemical and Physical Properties of a Bessemer 
Steel Rail, unbroken, after 17 Years’ Main Line 
Service on one of the Chief Railways of England. 
Index G.-—The author was supplied, by the kind 
permission of the chief engineer, with a 12-ft. 
length cut from a Bessemer steel rail of a total 
length of 24 ft. 

This rail had endured the main line traftic for a 
period of 17 years ; it was taken out because of the 
noticeably uneven and jarring effect it produced in 
the passage over i5 of the rolling stock. The rail 
had been laid on cinder ballast on a straight piece 
of road where the line was on a level. 

This rail was made in 1878, and the section of 
the rail, as originally made, was 80 lb. per yard 
(see Fig. 51). The present section, as seen on 
Fig. 52, shows the rail as it now appears after 17 
years of heavy wear. The present weight averages 
about 745 lb. per yard, so that the average loss 
from the abrasion of wear and tear and from corro- 
sion amounts to about (.32 lb. per yard per annum. 
The general surface of the rail, except on the wear- 
ing part of the rail face, was full of pit-marks result- 
ing from excessive corrosion, these indentations 
varying from about } in. to 2 in. long, and from 
about ,/; in. to } in. deep. 

Undulations on Rail Face.—A very peculiar 
feature of this rail was the manner in which the 
wearing surface of the face had worn. The face 
had worn in a very uneven, irregular manner, the 
result being a series of longitudinal, undulating, 
wave-like formations, the distance from summit to 
summit of each wave or undulation varying in 
length, as given in the following Table. The ver- 
tical depth between the summit of each elevation 
and the bottom of each depression was about ¢ in. 





There were no less than a total of about 163 of | 


the wave-like undulations in a length of 12 ft. of | — 


this rail. 

The wave-like formation on the face of the rail, | 
as seen in elevation, was of the character roughly | 
indicated in the sketch, Fig. 53. 


Fig. 51.  Fig.82. 
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Sectional elevation of rail head longitudinally reduced to eighth size, showing 
undulations on the rail face vertically magnified twice full size. 


Fig.b8. 





Fic. 54. Rail face, old Bessemer steel rail. Time life 17 years. 


Main line traffic. 


Loss in weight in pounds per yard per annum 0.32. 


Rail unbroken. 
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Fig. 55. Rail face, old Bessemer steel rail. Time life 17 years. 


Loss in weight in pounds per 


The rail at the places where it had rested in the | 
chairs, had worn in various places to the extent of | 
from ;j; in. to z4; in. ‘The place where the web had 
been keyed into the chair had worn to the extent | 
of ;3, in. The general appearance of the wearing | 
face of the rail after 17 years’ wear is shown in the 
photographic illustrations, Figs. 54 and 55. With 
the exception of the peculiar wavy condition of | 
the rail face, it was in fairly good condition, beyond 
the reduction in its section from actual wear and 
tear. The lighter portions of the illustrations, 
Figs. 54 and 55, show generally the position of the | 
elevations, and the darker parts of the photographs 
indicate the location of the depressions. 

Cremical Analysis of the Rail.—In order to make 


Main line traffic. Rail unbroken. Original section 8) Ib. 
yard per annum 0.32. 
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TABLE XIX.—Dimensions of the Undulations in Inches. 
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search for the probable cause of theirregular undulat- | were made both on the summits and depressions to | 


ing manner in which the surface of the rail had worn, | confirm the results. A consideration of the above 
several analyses were made. One analysis was results shows that there was a decidedly higher 


made of the steel, the drillings being taken from the 





Fic. 56. Normal micro-crystalline structure. Bessemer steel 
rail (80 1b.). Longitudinal section, rail face. Time life 17 years. 
Main line traffic. Rail unbroken. As seen under a magnifica- 
tion of 300 diameters. Actual magnification shown by diagram 
175 diameters, Actual diameter of field 0.015 in. 





Fic. 57. Micro-crystalline structure showing internal micro-flaws. 
Bessemer steel rail (80 lb.). Longitudinal section from rail face. 
Time life 17 years. Main line traffic. Rail unbroken. As seen 
under a magnification of 300 diameters. Actual magnification 
shown by diagram 175 diameters. Actual diameter of field 
0.015 in. 





Fis. 58. Micro-crystalline structure showing internal micro-flaws. 
Bessemer steel rail (80 1b.). Longitudinal section. Rail face. 
Time life 17 years. Main line traffic. Rail unbroken. As seen 
under a magnification of 300 diameters. Actual magnification 
cont by diagram 175 diameters. Actual diameter of field 
“Vio In, 


Summit of one of the elevations, and another 
analysis was made of drillings taken from the de- 
pression or hollow. The results are given in the 
annexed Table XX. 


A number of estimations of the combined carbon 





percentage of combined carbon and manganese on 


These results show a tensile strength somewhat 
higher than is desirable for a rail steel. The per- 
centage of elongation was, however, excellent in 
this rail, as was also the reduction of area. 





Fig. 59. Side view. Old Bessemer steel rail. Time life 17 years. Main line traffic. Rail unbroken. Original section 80 Ib. 
Showing corrosive effects of cinder, ballast, and atmospheric corrosion. Loss in weight in pounds per yard per annum. 


the summits than in the depressions. This irregular 
segregation of the carbon at once accounts for the 
irregular way in which the rail face had worn. The 
higher percentage of the combined carbon and man- 
ganese on the summits rendered those portions of 
the rail harder than the depressions, which latter 
were consequently more rapidly worn down under 
the effects of wear and tear. This peculiar 
local segregation of the combined carbon was very 
extraordinary, and is a phenomenon not usually 
met with in rails. 


TABLE XX. 


Analysis of ines | 
Drillings trom the De-| 
from the reasion or | 


Per Summit of Hollow of | Average. 


the Wave- | the Wave- 
like For- | like For: 





mation. mation. 
Combined carbon .. ae 0,420 0.380 | 0.400 
Silicon se ar Hi 0.160 0.112 0.106 
Manganese .. re <a 0.871 0.835 0.853 
Sulphur a o es 0.085 0.085 0.085 
Phosphorus .. “s oe 0.127 0.123 0.125 
Iron by difference .. ae 98.397 98.465 98.431 

100.000 100.000 100.000 * 





The silicon was excessively high, and this ele- 
ment was found to have segregated more in the 
depressions than on the summits. 

The percentage of manganese was normal. The 
sulphur was high, and the phosphorus was present 
in very great excess, there being twice as much 
phosphorus as ought to exist in a good rail steel. 

Physical Examination of the Rail.—A portion was 
cut from the rail head and tested for its physical 
properties, with the results stated in Table X-XI. 





TasLe XXI. 























o? 5 24 a 3 
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Size | r aes ga | g8n)| s 3. | a led 
in sq. io. | in. | tons | tons | pc. | pe. 
000 785 2 24.57 56.0 43.85 | 30.0 40.6* 


* 25 per cent. fibrous ; 75 per cent. finely granular. 

It is an abnormal result for a rail of the general 
unsatisfactory, chemical composition, as regards 
phosphorus shown in Table XX., to manifest such 
good tensile properties, especially after the fatigue 
of a long life. 

High-Power Microscopical Examination at 300 
Diameters. — A micro-section was machined from 
the face of the rail, which was carefully prepared, 
polished, and etched in exceedingly dilute acid, and 
a careful microscopical examination was made at a 
magnification of 300 diameters. The general micro- 
physical structure of this rail was tolerably satis- 
factory, and the carbide of iron areas were fairly 
evenly distributed throughout the mass. An ap- 
proximate estimate was made of the total number 
of carbide of iron areas, which gave about 
25,107,036,304 (twenty-five thousand one hundred 
and seven millions, thirty-six thousand, three hun- 
dred and four), carbide of iron areas per cubic inch 
of the steel. Approximate area of the mass of the 
steel, as seen in section, as carbide of iron, 45 per 
cent. Approximate area of the mass of the steel 
as seen in section, consisting of ferrite, 55 per 
cent. The normal micro-crystalline structure of 
this rail, as seen in longitudinal section, is well 
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illustrated by the microscopic drawing, Fig. 56. 
The microscopic appearance, at a high magnifica- 
tion, showed distinctly the sharp and spiky-like 
appearance of the crystalline structure due to the 
excess of silicon in the composition of this steel 
rail. 

The micro-section of the rail was, with some 
exceptions, comparatively free from extensive 
segregations of the impurities; there were, how- 
ever, several of considerable size observed. 

The author took careful micrometer measure- 
ments of the dimensions of some of these internal 
micro flaws, the results of which are given in 
Table XXII. Micro drawings were also made 
showing the general formation of these micro flaws, 
as seen in section (see Figs. 57 and 58). 

Taste XXII.—Sizes of Typical Internal Micro Flaws in 
Bessemer Steel Rail after 17 Years’ Main-Line Wear. 
Dimensions in Parts of an Inch. 

Longitudinal Dimensions. Transverse Dimensions. 


0.0070 0.0004 
0.0100 0.0004 
0.0140 0.0008 
0.0260 0.0008 
0.0100 0.0006 
0.0008 0.0002 
0.0030 0 0002 
0.0010 0.0002 
0.0014 0.0002 
0.0010 0.0002 
0.0028 0.0004 
0.0010 0.0002 
0.0020 0.0002 
0.0004 0.0001 
0.0010 0.0001 
0.0012 0.0002 
0.0014 0.0004 
0.0010 0.0002 
0.0014 0.0004 
0.0008 0.0002 
0.0016 0 0002 
0.0006 0.0002 
0.0008 0.0004 


The above are not the whole of the micro flaws 
present, but they are some typical ones. 

General Remarks. —The rail herein described is one 
having a singular general structure, which has just 
been referred to. The bright rail face, when seen 
from end to end on the length of the rail, presented 
a peculiar undulating appearance, which led the 
author to search for the apparent cause of such a 
development. The chemical analyses, and micro- 
scopic part of the investigation, throw some light 
on the causes of the undulatory manner in which 
this rail had worn. In addition to the segregation 
of the combined carbon, referred to in the chemical 
part of this investigation, the manner in which 
some of the impurities had micro-segregated (see 
Fig. 57) affords a further explanation of the cause 
of the uneven wearing down of the tread of the 
rail face. It is manifest that those locations, where 
these impurities are more thickly micro-congregated, 
would wear down more rapidly than the other por- 
tions. The widespread and more extended areas 
(represented by the summits and depressions on the 
rail fase) in which the combined carbon and silicon 
had segregated, also help to account for the undu- 
lated state of the rail face. 

The comparatively large amount of impure 
chemical elements, and the segregated condition in 
which some of them were found to exist, had also 
produced an unusually extensive amount of corro- 
sion all over the surface of this rail, as illustrated 
on Fig. 59. This circumstance also points to the 
necessity of minimising the impurities in the com- 
ome 9 of steel rails, as otherwise considerable 

ines of external weakness may be induced in steel 
rails from corrosive action alone. The corrosion 
had been greatly facilitated by the local galvanic 
action induced by the segregated condition of the 
combined carbon. 

With regard to the physical structure of the rail, 
a reason for the good tensile results obtained is pro- 
bably that the segregated condition of the combined 
carbon was to a considerable extent local, being 
mostly confined to the positions nearest the rail 
head. 

This rail affords an example of the unevenness of 
tread induced by local segregation of some of the 
chemical constituents of a rail, and indicates the 
detrimental, and in some instances even dangerous, 
effects arising from the deleterious influence of 
local segregation on the physical properties of steel 
rails, The author has made a separate and special 
study of this subject on a number of segregated 
rails which he has carefully examined, and he hopes 
shortly to publish the results of this investigation, 
which will be of interest and utility to railway 
engineers; more especially as that part of the 
author’s researches has enabled him to formulate 


a specification for steel rails, by which the risk and 
danger of segregation may be minimised. 


(To be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 25, 1897. 


Tue market is dull, and prices remain steady except 
for billets, which have weakened under heavy produc- 
tion. Buyers finding manufacturers unable to main- 
tain October quotations have largely withdrawn from 
the market except for small lots. All billet mills are 
running full time on old orders, Large lots have been 
asked for mid-winter delivery, but terms could not 
be agreed upon. The plate and structural steel makers 
have secured 17,000 tons — the past week, part 
for shipyards and the balance divided up among mis- 
cellaneous requirements. This branch of the iron 
trade will have a large amount of business during the 
first three months of the year. Bridge builders are 
working up a good deal of business with railroad com- 
panies, Several railroad companies have placed orders 
for cars within a week, ranging from 100 to 500 cars 
per order. There are buyers for old rails and heavy 
scrap in the market, but prices are 1 dol. above buyers’ 
views. The agricultural localities are receiving heavy 
shipments of material in half-finished condition. Pig- 
iron production is increasing week by week, and there 
are no signs of weakness except in Bessemer. This 
was partly due to the release of a few speculative 
holdings. Foundry irons are quiet in all markets, 
and mill irons are not sought after. New year busi- 
ness is not showing itself, the belief being that prices, 
under heavy production, may weaken by the close of 
the year. This depends on the course that will be 
pursued by the large number of small buyers next 
month. The Lake ore trade is over. Coal production 
is heavy. All industrial conditions are more favour- 
able. The meeting of Congress is looked forward to 
with much interest, as several measures of interest 
to railroads and to banking interests will come up. 


CoLuision AT DoncasTER STaTION.—On the evening 
of September 23 a Lancashire and Yorkshire Railway 
Company’s passenger train just starting from Doncaster 
for Knottingley ran into an engine with a cattle truck 
attached, which was occupying the main line. Five 
passengers complained of injuries, and the driver and 
fireman of the passenger train were also injured. The 
headstocks of the cattle wagon were damaged, but the 
cattle escaped unhurt. It appears that the engine had 
gone out on the main line in order to shunt across to the 
cattle dock, but was unable to do so at once owing to a 

ing up train blocking the way. The signalman at 
‘renchgate cabin then considered it best for the engine 
to draw ahead past the Marshgate cabin on to the Leeds 
line, in order to get out of the way of the Lancashire and 
Yorkshire passenger train, and he advised Marshgate to 
that effect. Marshgate lowered his signal, but as the 
driver of the engine was looking back towards French- 
gate cabin for a signal to shunt he did not notice this, 
and so remained standing until just before the collision. 
The passenger train was taken on (block-working is sus- 
pended through Doncaster station) and the Frenchgate 
signalman avers that he gave the driver thereof a green 
light so that he might come on at caution. This, how- 
ever, the driver failed to see, and it was not till he was 
close upon the wagon that he saw it. The guard stated 
that he had hung his hand-lamp on to the tail of the 
wagon, but the passenger driver did not see this. The 
evidence is very conflicting, but Colonel Addison comes 
to the conclusion that the driver of the passenger train 
was not keeping as good a look-out as om might have 
done. The Frenchgate signalman was justified, accord- 
ing to his reading of the existing regulations, in bringing 
the passenger train on as he did; but the inspecting officer 
remarks that he would have read the regulations to have 
meant that this was only justifiable when the previous 
train had passed completely out of the control of the 
Frenchgate man, which was scarcely the case in this in- 
stance. He also thinks that the showing of a caution 
signal to an approaching driver when he is passing the 
home signal, 145 yards away, can never be regarded as 
free from reasonable chance of being ignored, especially 
when a train is passing on the up line. In conclusion, 
Colonel Addison points out that the gates of the very 
busy level crossing close to Frenchgate cabin are in no 
way controlled by the signalman, nor are they interlocked 
with the signals! In 1878 Major-General Hutchinson 
called the company’s attention to this, but nothing has 
since been done except to provide a subway for foot pas- 
sengers, and Colonel Addison points out that momen- 
tary inattention or carelessness on the part of the gate- 
man may be attended with most disastrous results, and 
also that the postponement of the necessary alterations to 
enable the crossing to be properly protected will probably 
result in an increase rather than a diminution of the ex- 
penses of carrying the work out. A canal runs close be- 
side the railway here, and then the road dips down some- 
what steeply into Marshgate, so that the building of a 
bridge to cross both canal and railway is apparently out 
of the question, on account of the difficulty of providing a 
good approach on the Marshgate side, while the canal 
prevents the construction of a subway. In the mean- 


time, however, let the level crossing be better protected 





than has been hitherto the case. 





THE CONDENSATION OF STEAM. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 30, Mr. J, 
Clarke Hawkshaw, Member of Council, in the chair, the 
paper read was on ‘‘ The Law of Condensation of Steam,” 

y Messrs. Hugh L. Callendar, M.A., and John T. 
Nicolson, B.Sc. ae 

In the discussion of steam-engine trials it had generally 
been assumed that the rate of condensation of steam on 
a surface was practically infinite, so that any surface in 
direct contact with the steam was immediate ipa to 
the saturation temperature corresponding with the pres- 
sure of the steam. It had also been supposed that the 
amount of condensation under any given conditions was 
limited, either by the resistance of the film of condensed 
water to the passage of heat, or by the ny of the 
metal or of the circulating water to carry off the heat. 
In many cases condensation was diminished by films of 
oil or grease, or by accumulations of air, or by other in- 
crustations.or deposits, but these were not considered in 
the paper. 

The authors found, on the contrary, as the result of 
their experiments on a steam-engine running under 
normal conditions, that a practically clean and dry metal 
surface was not immediately heated to the temperature 
of the saturated steam in contact with it, that the rate of 
condensation of steam was not infinite, but finite and 
measurable, and that the amount of condensation in any 
given case was limited chiefly by this finite rate of con- 
densation, and could be calculated in terms of it. 

The cyclical variations of temperature in the metallic 
walls of the cylinder, with each stroke of the engine, 
were measured by means of thermo-couples inserted at 
various distances from the inner surface. It was possible 
thus to deduce the amount of heat absorbed and given out 
by the metal, and to infer the quantity of steam condensed 
and re-evaporated at different points of the stroke. The 
temperature cycles of the steam were simultaneously 
measured by a very sensitive platinum thermometer. 
The observations showed that the temperature of the 
steam in different parts of the cylinder differed in a syste- 
matic way from the saturation temperature as deduced 
from indicator diagrams. 

In order to deduce the condensation from the observed 
temperature cycles, it was necessary to determine the 
conductivity and specific heat of cast iron. A series of 
experiments were made upon a 4-in. bar of cast iron, and 
the result found for the conductivity was nearly 30 per 
cent. smaller than that generaliy assumed. 

At the lowest speed of the experiments, namely, 45 
revolutions per minute, the temperature of the surface of 
the metal at the end of the admission period was found 
to be never raised higher than within 20 deg. Fahr. of 
the temperature of the steam, and the rate of condensa- 
tion at any moment was simply proportional to the dif- 
ference between the temperature of the steam and the 
surface. The numerical value found for the rate of con- 
densation was 0.74 B.T.U. per second per square foot of 
surface per degree Fahrenheit of difference between the 
temperature of the steam and the surface, This was 
equivalent to the condensation of 27 |b. of steam per 
square foot per hour at 300 deg. Fahr., for a difference of 
temperature of 10 deg. Fahr. Assuming this law, the 
total amount of condensation at any point of the stroke 
could be inferred by measuring the ‘‘ condensation areas’ 
on the temperature-cycle diagram, 7.c., the areas included 
between the curves representing the temperatures of the 
steam and of the metal surface. 

To compare the results thus found with the missing 
steam deduced from the indicator diagrams and the feed 
measurements, the leakage of the valve and piston was 
determined as nearly as ible under the conditions of 
running. It was found to be proportional to the difference 
of pressure and nearly independent of the speed through 
a considerable range. The usual test for leakage with 
the valve stationary was found to be of little or no value. 
From a comparison of leakage tests, it was inferred that 
a valve in motion, however well fitted, was subject to 
leakage of a definite type. The leakage took place chiefly 
in the form of water, by condensation and re-evaporation 
on the moving surfaces, and was directly proportional to 
the perimeter of the ports and inversely to the width of 
the bearing surfaces. * The amount of condensation ob- 
served during the admission period in a single-acting non- 
condensing cylinder 10.5 in. in diameter with a stroke of 
12 in., was only 20 per cent. of the feed at a speed of 100 
revolutions per minute. The smallness of this result was 
probably due to the early compression and the dryness of 
the steam supply. It was found that re-evaporation was 
completed very quickly, and that the walls were dry for 
the greater part of the cycle. It was inferred from the 
form of the temperature curves, and from other evidence, 
that the rate of re-evaporation was the same as that of 
condensation. : 

From the form of the law of condensation it was pos- 
sible to make an important theoretical deduction with 
regard to cases in which re-evaporation was incomplete, 
and the walls remained wet throughout the whole cycle. 
Under these conditions the mean temperature of the walls 
should be the same as the time average of the tempera- 
ture of the steam to which they were exposed, and the 
cyclical condensation was the maximum possible for the 
given steam cycle. If the extent of the clearance surfaces 
was known, this limiting value of the condensation in any 
case might be easily deduced from the indicator diagram. 
If the surfaces were dry durin rt of the stroke, the 
condensation was less than the limit, and it was necessary 
to know the mean temperature of the clearance surfaces 
in addition. Upon these views of the nature of con- 
densation and leakage, the missing quantity of steam W 
in pounds per hour might be expressed by an equation of 





the general type, W = 8 (¢’ — ¢) + L (yp — p’),—where 
the first term represented condensation and the second 
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term leakage, S being the equivalent clearance surface in 
square feet, and ¢’—?° the mean difference of tempera- 
ture, in degrees Fahrenheit, between the walls and the 
steam during admission reduced to one-half cut-off. L, 
the rate of leakage per pound difference of pressure p’—p’", 
might be taken to vary approximately as the product of 
the diameter and the square root of the normal piston 
speed, for engines of different sizes. It would appear 
from this formula that the effect of leakage on the per- 
formance was relatively more important in small engines 
and at high pressures, and that the loss due to condensa- 
tion was most effectively reduced by increase of piston 
speed. 

“he an indirect verification of this law of condensation, 
the temperature of the clearance surface in cases in which 
water was present in the cylinder was measured, and was 
found to agree with that of the mean of the steam cycle. 
The amount of condensation was also correctly calculated 
in several cases of published tests in which sufficient data 
were available. The rate of condensation deduced was 
also directly verified by an entirely different method. The 
experiments gave approximately the same rate of conden- 
sation, and appeared to show that the water-drops con- 
densed on the metallic surface, owing probably to their 
rapid action, did not appreciably diminish the rate. 
Assuming it possible to estimate the condensation occur- 
ring in any given case by the method indicated, from a 
knowledge of the indicator diagram and of the tempera- 
ture and area of the clearance surfaces, it then became 
possible to determine the amount of leakage under the 
actual conditions of running. 








A BASCULE BrinGE ror CutcaGo.—Plans are being pre- 
pared for a bascule bridge to be built by the city authori- 
ties of Chicago over the south branch of the Chicago at 
Archer-avenue, replacing a swing bridge of the centre 
pier type. 

EvLectrO - PNEUMATIC SIGNALLING ; BAVARIAN STATE 
RaiLWwaAys.—ADDENDUM.—In our article published under 
the above title on page 662 of our last issue, we inad- 
vertently omitted to state that Messrs. Mackenzie and 
Holland, the well-known signal engineers, of Worcester, 
Melbourne, and Brisbane, are the sole agents for the 
electro-magnetic appliance for the British Empire outside 
the continent of America. 

Zonr Tarir‘.—The Swedish Government is seriously 
contemplating the introduction of a zone tariff in Sweden, 
and has just commissioned Professor Charlier at the Lund 
University to work out a zone tariff for the passenger 
traffic on the Swedish State railways. 





PersoNAL.—Mr. Josiah Guest, of the Victoria and 
Albert Iron Foundries, West Bromwich, informs us that 
he has taken into partnership his two sons, Edward 
Holden Guest and Frederick Charles Guest, and that in 
future the style of the firm will be Josiah Guest and 
Sons.—Messrs. A. Sauvée and Co., of 22, Parliament- 
street, Westminster, have, owing to the approaching 
demolition of the premises previously Perens by them 
at 22, Parliament-street, Westminster, removed their 
offices to the Union Works, 60, Park-street, Southwark, 
8.E.--The buiness of Messrs. W. H. Wilcox and Co., of 
23, Southwark-street, S.E., has been turned into a private 
limited liability company. 





Tue GoMERGRAT (ZERMATT) ELEcTRIC Rack RAILWAY. 
—Owing to the exceptionally favourable season it has 
been possible to push the works of this interesting 
mountain railway, which has gradients up to 25 per cent., 
so as to enable an official trial trip of the electric loco- 
motives being performed before the winter sets in. The 
electrical equipment of the line has been supplied b 
Messrs. Brown, Boveri, and Co., of Baden, Switzerland, 
and marks a noteworthy advance in the direct application 
of three-phase current, viz., without rotary transforma- 
tion to continuous current. The electrical locomotives, 
provided with three-phase motors, performed the trial 
trip to the entire satisfaction of the official delegates of 
the Swiss Railway Department,.accompanied by engi- 
neers of the Winterthur Locomotive Works and of 
Messrs. Brown, Boveri, and Co. The last-named firm 
was the first to propose and carry out the direct appli- 
cation of three-phase current for traction purposes, and is 
now supplying the electrical equipment of the Engleberg 
and of the Jungfrau Railways on the same principle. A 
detailed account of these lines will be published in these 
columns when they are completed. 


A Frat tn RaiLroap ENGINEERING.—A successful engi- 
— feat was accomplished on the New York division 
of the Pennsylvania Railroad in Philadelphia a few days 
since, when an old iron span in the Pennsylvania Rail- 
road bridge crossing the Schuylkill, in Fairmount Park, 
was replaced by a new structure of steel in 2 minutes 
“8 seconds. The old iron span had been condemned as 
too light for the demands of the heavy traffic of the rail- 
road, and a new steel span of the Pratt truss type had 
been constructed on false work alongside, and parallel to 
~ old one, Its substitution for the old span was effected 
yetheere the passage of two trains over the bridge 
“minutes apart. In that space of time the tracks were 
cut from the old span, both structures were raised by 
hydraulic jacks and settled on 136 iron rollers 3 ft. in 

lameter, which moved on two tramways. These tram- 

Ways extended on the opposite side of the bridge far 
enough to hold the old span, when the new one was 
shifted into its place. At a given signal, stationary 
engines set the shifting operation in motion and it was 
completed smoothly and successfully in 2 minutes 28 
seconds. The weight on the tramways was 1700 tons. 





THE AMERICAN BICYCLE: ITS THEORY 
AND PRACTICE OF CONSTRUCTION.* 


By Lronarp Wa po, D.Sc. (Harvard). 


OveER the portals of a great nation are written in arma- 
ments of steel the words Diew ct mon droit. Enshrined 
in the hearts of another great nation and crystalised from 
the furnace of war are those other words E pluribus 
unum. The one sentiment has built an industrial condi- 
tion founded on the wth of the individual mechanic, 
whose personal handiwork should remain a large part of 
the value to be sold in England’s products to the rest of 
the world, whilst the second sentiment has led where pos- 
sible to the abdication of the direct result of hand labour, 
and has sought for the magnification of such labour by 
the substitution of the automatic machine, whose intelli- 
gence is that of the single man, but whose output is that 
of 100 men working with untired muscle and ever-fresh 
brains. Eleven years ago, and before an equally dis- 
tinguished audience in this hall, we considered the appli- 
cation of machinery to the piece-making of watches 
according to what was then known as the American plan ; 
to-night we shall consider an application of the same 
system, but in a larger field of engineering. 

Weare apt to mistake the true relation of the bicycle 
to the human economy. There are two broad channels 
through which human efficiency becomes available, one 
by utilising energy exterior to ourselves, as in the driven 
horse or the water power at Niagara; and the other 
where the entire energy is derived from the human frame, 
and is made skilful and useful without magnification, 
but with an economy for the direct object in view, which 
is proportioned to the energy which can be saved from 
apparently necessarily connected and attendant opera- 
tions. If a man can move without the loss of energy of 
lifting and stopping his feet at each step, he has gain 
an important economy of energy. 

Now man is profoundly interested in anything which 
is strongly individual, and which is a virtual extension of 
his own powers. The Tourte bow is none too good for the 
violinist. The utmost care is given to the shape of the 
sculler’s oar. A half ounce addition is destructive to an 
individual tennis-racquet. 

It is this principle of individuality which separates the 
skate and the bicycle from all other means of transporta- 
tion. No energy is added, none can be added. The 
chemical energy of digesting and, therefore, combusting 
food, is absolutely all there is, and yet the man moves 
with the speed of the railway express. Is it a wonder 
that with the rapid passing of the contrivance and toy to 
the splendid machine of 1898, in which is incarnate the 
highest state of the art in every single mechanical pro- 
cedure involved in its production, there should be a 
history of mechanics for the period concerned ? 

See the first safety—whether tinkered by the Scotch 
cooper, Gavin Dalzell, of Lesmahagow, in 1846, or made 
earlier by McMillan, of Court-hill and Dumfries, I know 
not—certain it is that the low wheels, the front steering, 
the back-driving, the mud guard are all in it—everything 
but that other name for a portable good road, the pneu- 
matic tyre. 

What fun old Dalzell had with his machine! The royal 
mail coach was pledged to its 10 miles an hour, and, 
when it lumbered into sight, out Dalzell would get with 
his machine, and before, behind, would fo cavorting, 
rousing the horses to trembling fear and the passengers 
to excited bets as to which could win, then disappearing 
in the roadway ahead to the consternation and disgust of 
everyone but Dalzell. Good oak, good sense, what we 
should now call weak iron and honest work went into this 
first safety ; but after it came an evolution of bicycle dis- 
tortion compared to which the evolution which led to the 
megatherium was a continued line of grace and beauty. 
I cannot go into this in an evening’s paper, for it is the 

resent we have much with us in the bicycle, and the 

istory is in the books; especially in that most excellent 
of all books by Mr. Archibald Sharp, against which an 
American might file the complaint of scant attention to 
the American wheel. 

Let us now enter upon the more technical ground of 
considering along what lines the manufacture of the 
bicycle must lie, and first how are scientific measures to 
be made which shall allow the constructor to express in 
exact numbers the progress he is able to make towards 
all the perfection which the state of the art allows in the 
individual parts. We are accustomed to think of the 
locomotive as a high expression of mechanical art ; there 
is not a single part of the locomotive which has any- 
thing like the care in the selection of materials and the 
crucial testing which is given to the bicycle. The loco- 
motive may be honeycombed with castings about its 
various parts. It is the fundamental axiom of the best 
American bicycle construction that every single piece is 
forged hot or drawn cold. The carbon and phosphorus of 
the steel in locomotives may vary within wide limits ; in 
the bicycle the variation is small, and the steel is trans- 
formed into another and much stronger steel by the 
addition of 5 per cent. of nickel. In the locomotive the 
tubular construction may be irregular as to size, and 
drawn by regular draw-bench methods. In the bicycle 
nickel-steel tubing must be cupped up from the disc and 
drawn by special hydraulic presses of enormous strength 
and exquisite precision. 

It is not as an assemblage of parts that we must finally 
regard the bicycle. Like the violin it is as an organic 
whole, under live tension, ready to answer the slightest 
muscular call, that it must be considered. The testing 
department, therefore, first regards the materials of con- 
struction, and then the machine as a whole. In our 
illustrations we shall see the successive stages of the pre- 
parationof nickel-steel tubes. ° We have in such tubes the 


* Paper read before the Society of Arts. 





maxima of resistance to bending and breaking and cry- 
stallisation under continued jar, with the minima of 
weight ; but to reach this conclusion many thousands of 
tests of materials of all kinds had to be made. 

Begin with the very tempting metal, aluminium. Pure, 
in drawn tubes, it has the specific gravity of 2.7, while 
steel has 7.9, so that an aluminium tube weighs but one- 
third of the same-sized steel tube. Its strength, soft- 
drawn, does not much exceed 20,000 Ib. per square inch, 
under most favourable circumstances, and this might be 
improved ed the addition of something less than 5 per 
cent. of nickel or copper. Unfortunately, however, the 
metals of the aluminium class have no well-defined elastic 
limit. When a strain which may not be one-quarter of 
the ultimate breaking strain is applied, the metal begins 
to stretch, and does not wholly recover when the strain 
is removed. Now let us approximate, for the pur of 
comparison, by assumin that an aluminium-nickel alloy 
tube can be made, which in its soft and annealed state 
will stand 10,000 lb. per square inch without stretch or 
set, it would have three times the bulk and clumsiness of 
the nickel-steel tube, and not one-half—probably not one- 
quarter—the resistance to deformation or set under strain, 
even if it were the same weight as steel. If the use of 
aluminium is advocated to lighten the frame, and sizes ap- 
proaching those of steel tu are used, then the com- 
parison is still more unfavourable, so that the aluminium- 
nickel taken may have only one-sixth or even one-tenth 
of the resistance of the nickel steel. One point must 
constantly be borne in mind in thinking of the material 
to be used in bicycle frames. It must all be reduced to 
the soft or annealed state. The frames have to be assem- 
bled and brazed at their joints. If the tubes are hard, 
the heat of brazing anneals them at such joints, and the 
frame is unequally strong throughout. Ifthe attempt is 


ne made to assemble the frame by screw joints without heat, 


then it is only a question of time for the racking of the 
frame in one to start the threaded joints and render the 
whole frame less taut. Thus nickel-steel tubing is drawn 
in the tube department of the Pope Works at Hartford, 
which sometimes reaches the enormously high tensile 
strength of 250,000 lb. per square inch in its hard state, 
and to a certainty of gauge not exceeding a variation of 
5 per cent. from the gauge thickness. With such a 
strength the present ordinary steel frame could be one- 
sixth its present weight, but it would not be good prac- 
tice to so make it. The tube is immediately brought to 
a condition known among metal workers as that of ‘‘dead 
soft,” 7.e., as free from any temper as possible, and so 
that no further change can take place when the tubes are 
heated in brazing. 

_ There is another reason for this, and one which reaches 
into the molecular physics of steel. One of the usual 
tests for steel tubes at the works mentioned is to clamp 
one end of a tube, which may be 2 ft. or 3 ft. long, in a 
rapidly driven lathe chuck, and leave the other end free 
to turn on a fixed dead centre. A strong pressure by a 
rolling wheel is brought against one side of the tube at its 
middle and securely clamped, so that at every revolution 
of the tube it must bend at its middle point. Steam power 
is then os <me and the number of hundred thousand 
turns, and consequent bends, which the tube will stand 
before breaking is noted by automatic counters. This 
number is an indication of the fatigue, the jars, and 
checks the metal will undergo without taking a set or 
breaking. A somewhat similar method of torture is 
applied to the whole frame of the bicycle after the parts 
have been brazed together. In this latter case the base 
of the frame is securely clamped, as we shall see in our 
illustrations later in the evening, and a twisting around a 
circle motion given to the free top of the frame by steam 
power, so that it is racked in every direction. Here, too, 
the number of twists the whole frame stands is automati- 
cally recorded. 

If the large class of bicycle riders who firmly believe 
that a — is a thing animate, possessing a disposition 
and an obstinacy peculiarly of its own, Should form a 
society for the prevention of cruelty to bicycles, there is 
no such field in existence as the testing department of 
the bicycle company named, under its chief inquisi- 
tor, the engineer of tests, Mr. Henry Soucher. ot a 
bicycle which enters that domain lives to tell the tale. 
Not only are the individual parts racked and pulled 
with a knowledge of metallurgical anatomy, but the 
completed machine is clamped against a spring to a 
rigid frame, and then two rotating wheels, with project- 
ing blocks in their circumferences, are brought Toutiy 
under and against the wheels of the bicycle to be 
tested. Steam power, again applied, gives the bicycle 
wheels the continuously repeated hammering of the rapidly 
turning lower wheels with the projecting blocks. The 
roughest cobblestone pavement under the speeding 
machine of the scorcher is very mild treatment in com- 
parison with this roughest of roads fast driven under the 
spring-loaded bicycle. Here, too, the hundreds of miles 
and corresponding revolutions are automatically regis- 
— the destructive point of the weakest part of the 
wheel. 

Once, in going through the splendid testing laboratory 
of McGill University in Montreal, I heard the late 
Eckley B. Coxe, one of the most lovable and brightest of 
our American engineers, say, ‘‘Why do we always test 
small parts of bridges and machines? Why don’t we 
build an entire bridge truss, and then break it down, or 
test the shaft of a steamship at full size?” He had in 
mind that no metal construction can grow from the small 
to the large state, with all of its section strengths un- 
changed. f 

The test-bar, half-an-inch in diameter, gives a far more 
favourable indication of strength than a bar cut from the 
solid part of a full-sized casting weighing tons of the 
same material. It is important that the strength of the 





whole be known and determined, and it is only possible 
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to do this by regarding the bicycle as a unit, and testing 
the assembled machine to destruction. 
theory and also the practice of our greatest company, not 
only with reference to their own construction, but, for 
comparative knowledge, with reference to such forms as 
may be prepared by others. 


| pelling mechanism with a clean, lubricated chain is 


This is the | equalled by the difference liable to exist in the power | speeds on low 


absorbed by two tyres of the same grade, which is about 

| 1 per cent. of the average power expended 8 a rider. — 
‘It is probable that the efficiency shown by the chain- 

less wheels in the tests will be maintained for long periods 


| 


of the energy applied | to some chainless wheels at high 

T have gone thus at some length into the forms of test- 
ing in the typical and greatest of our American works, 
| because if a knowledge of facts is the foundation of science, 
it is especially the foundation of bicycle structure ; and 





Beside a system of tests which shall indicate necessi- 
ties of the strengthening of parts so that the factor of 
safety may be the same throughout the bicycle, there is 
another system of tests having in view a totally different 
purpose, namely, the loss of work and energy which 
occurs in the bicycle under its normal load, and meeting a 
varying resistance at varying speeds. We shall see later 
upon the screen photographs of the beautifully accurate 
Webb floating dynamometers, built for the department 
of trade of the Pope Manufacturing Company, by which 
Professor Denton, of the Stevens Institute of Technology, 
has made the first valuable contribution to our knowledge 
of the actual efficiency of types of bicycles.* There ap- 

yeared at the last (Hartford) meeting of the American 
Society of Mechanical Engineers papers on and a discus- 
sion of the efficiency of bicycles, an ” papers, together 
with Professor Denton’s, must be taken as the beginning 
of our technical special investigations into the energy eco- 
nomies of the bicycle. Professor Denton’s curves showing 
for varying foot-pounds of energy delivered to the bicycle 
crank, and for varying foot-pounds of resisting energy 
ut on the brake, and which represents the resistance to 
be overcome by the rider under varying conditions, are 
in these diagrams co-related to the curve of efficiency, 
which shows the per cent. cf the total energy exerted b 
the rider, which is utilised in moving the bicycle formeetl, 
So much interest has been roused by the final success in 
building automatic gear-cutting machinery, so that the 
direct-geared bicycle is now permanently in the certainties 
of American manufacture, that I quote you the results 
of Professor Denton’s investigations, referring you to the 
published paper for its details. He says: 

“The results of the investigation show that both the 
Columbia chainless wheel and the Columbia chain wheel 
wastes in its propelling mechanism from about 15 per 
cent. at high speed (30 miles per hour), and on low grades 
7 per cent. at moderate speeds (13 miles per hour), and 
on heavy grades, of the power applied at the cranks by a 
rider weighing about 180 lb., provided the chain of the 
chain wheel is cleaned and well lubricated. 

‘** Any difference of efficiency of the two styles of pro- 








or lubrication of the 
mechanism, but the efficiency of the chain wheels, after a 
short road use, may be considerably less than that shown 
by the tests by the soiling of the chain. 

“The tests of other makes of chainless wheels show 


of road use without any cleanin 


that differences in the power wasted by different construc- 
tions of tyre and by lack of proper stiffness of frame, 
combined with an arrangement of the gears, whose effi- 
ciency is affected by the distortion of the frame by crank 





* The Iron Age, No. 7, October 21, 1897. 





thrust, may make the waste of power reach 50 per cent. 


the art is too new to have a literature or established 
traditions. 
(To be continued.) 








New ZEALAND GoLp.—The value of the gold exported 
from New Zealand in the third quarter of this year was 
60,220 oz., representing a value of 262,743/. The corre: 
sponding exports in the corresponding period of 1896 
were 76,051 oz., representing a value of 302,974/. 
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Barck.ona Exuipition oF Fink Arts AND Art IN- 
DUSTRIES, 1898.—The Municipality of Barcelona has 
officially announced the opening in that city of the fourth 
general exhibition of fine arts and art industries, which 
will take place on April 23 next. In addition to the funds 
which will be reserved by the Municipality for the pur- 
chase of exhibited works, important sums will be offered 
with the same object by H.M. the Queen, H.R.H. the 
Infanta Isabella, the Government, the corporations and 
prominent citizens of Barcelona. 





CaTAaLocuEs.—Messrs, W. H. Bailey and Co., Limited, 
of the Salford Iron Works, Manchester, have sent us a 
copy of ‘‘Bailey’s Useful Inventions for Engineers,” 
which is an elaborately got-up and excellently illustrated 
price-list of the many specialities constructed by this 
well-known Salford firm. Amongst the many items 
worthy of attention, we note non-conducting coverings 
for the flanges of steam-pipes. Such flanges are not un- 
commonly left bare, and radiate a considerable quantity 
of heat. The loss is much reduced by their sectional 
magnesia coverings, which are easily fitted and removed. 
—Messrs. Callender and Montgomery, of 43, Essex- 
—_, Strand, London, have issued ‘a new catalogue 
eacribing ““Callender’s Pure Bitumen Sheeting,” which 
they recommend as a covering for railway arches 
and bridges for girder scalings and for reservoirs. The 
catalogue contains illustrations of several important 
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works on which this material has been employed, amongst 
them being the Tower and Forth Bridges.—The Reliance 
Lubricating Oil Company, of 19 and 20, Water-lane, 
London, E.C., have Codsiaheal a new price-list of their 
various brands of oil. 





A Larce Etrctric Power INsTaLLATION.—A com- 
ny of considerable dimensions and with an influential 
ard has just been formed in Sweden for the purpose, 
principally, of exploiting through electric transmission, 
the vast unused power of the famous Trollhiittan water- 
falls, situated at some distance from Gothenburg, Sweden. 
The share capital of the company is not to be less than 
4,500,000 kr. (250,0007.) and not more than 10,500,000 kr., 
or about 580,000/., in shares of 1000 kr. each. The new 
company, which has met with much public support, is 
to take over Dr. de Laval’s waterfalls and property 
at Trollhittan, a carbide manufactory at Okan, wit 
turbines and other installations, the Edenis water- 
fall in Upper Lulea, and certain of De Laval’s patents 
and inventions. There are in both places considerable | 
areas of land, while the water power at Trollhiittan is esti- | 
mated at 220,000 horse-power and that at Edeniis at 100,000 | 
horse-power. There is consequently both power and | 
ere enough for industrial installations on a large scale. 
r. de Laval receives a sum of 4,000,000 kr. for the land, 
water power, plant, &c., of which he takes 2,000,000 kr. | 
in preference shares, and further 500,000 kr. for inven- | 
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tions. It is proposed to build a tunnel at Trollhiittan, 
which is to receive the water above the falls in question 
(for there are others above it, already partly utilised) just 
above the ‘‘ King Oscar Bridge,” through which the tunnel 
will lead to a power station below the ‘ Hell Fall.” 
It is proposed to take some 20,000 to 30,000 electric 
horse-power through this tunnel. Of this power the com- 
pany proposes as soon as possible to make available 
10,000 horse-power, of which half has already been let to 
a well-known electrical engineer for a period of 15 years 
at the rate of 40 kr. (2/7. 4s.) per horse-power per year. Of 
the 3000 horse-power (effective) at Okan, a portion is 
already being used for the manufacture of carbide, render- 
ing a profit of 100 kr. per hour. With regard to the expen- 
diture, the construction of-the tunnel and dams for 30,000 
electric horse-power, with turbines, engine-house. &c., for 
10,000 electric horse-power are calculated at 1,600,000 kr., 
or about 90,000/.; electric installations for 10,000 electric 
horse-power at 550,000 kr., or about 30,000/.; the exten- 
sion of the carbide factory, working capital, &c., at some 
850,000 kr., or 47,000/.; altogether with the purchase 
money, exclusive of the 500,000 kr. for the inventions, 
which have to be paid in founder’s shares, a sum of 
7,000,000 kr., or close upon 400,000. Of profits 200,000 kr. 
annually have already been secured by the contract 
already referred to for the letting of the 5000 horse- power, 
and the 3000 horse-power used at Okan (carbide manufac- 
ture) are expected to yield 300,000 ky. 
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THE PAST SUMMER TRAIN SERVICES. 
To THE EpiTor OF ENGINEERING. 

Sir,—If Mr. Norman D. Macdonald will furnish me 
with proof that the Midland Railway Company “ has 
decelerated its trains,” as he states, page 599, I will 
undertake to adopt his suggestion, page 649, and speak 
upon the subject at the next general meeting. 

In my opinion the Midland Railway Company has 
some of the finest engines in the world, and I do not know 
of any line managed with more care or efficiency. 

The chief officers being in the very centre of the system 
should be, and are, in a position to know best how to 
manage the business. Living as I do ‘tin a Midland 
town,” I am in a far better position to view the working 
of the trains daily than any gentleman can be who lives 
as far off as Edinburgh. The working of the Midland 
Railway system must not be judged simply by the time 
at which the North British alway Company arrive at 
Edinburgh with trains from Carlisle. 

With reference to Mr. Macdonald’s letter, page 599. 
the following interesting correspondence has taken place. 

Yours truly, 
CLEMENT E. STRETTON. 

Leicester, November 29, 1897. 


Midland Railway, General Manager's Office, 
Derby, November 16, 1897. 

DEAR Sik,—In reply to your note of the 13th inst., the state- 
ments contained in the newspaper letter to which you call my 
attention are without foundation. Asa matter of fact, the altera- 
sions in the Midland Scotch train service have of late been in the 
direction of the acceleration, rather than of deceleration, as you 
will see from the enclosed particulars. 

Yours faithfully, 
Gro. H. TURNER, 
Per Epwo. W. WELLS. 


Service OF TRAINS BETWEEN LONDON AND GLASGOW. 
July, 1895, 








a.m. p.m. p.m, 
St. Pancras dep. 10.30 2.10 9.15 
Glasgow arr. 7.35 11.25 7.15 
Time occupied oe 9.5 9.15 10.0 
July, 1897. 
a.m, p.m. p.m. p.m, 
St. Pancras dep. 10.30 2.10 9.15 10.0 
Glasgow arr. 7.35 11.25 7.10 7.20 
Time occupied : 9.5 9.15 9.55 9.20 
July, 1895. 
a.m. p.m. p.m. 
Glasgow... dep. 10.0 1.30 9.30 
St. Pancras arr. 7.25 10.45 7.35 
Time occupied = 9.25 9.15 0.5 
July, 1897. 
a.m. p-m. pm. p.m. 
Glasgow... dep. 10.0 1.30 9.15 10.0 
St. Pancras arr, 7.15 10.45 6.55 8.0 
Time occupied 9.15 9.15 9.40 10.0 
November, 1895. 
a.m. p.m. pm. 
St. Pancras dep. 10.30 2.10 9.15 
Glasgow arr. 7.45 11,25 7.30 
Time occupied 9.15 9.15 10.15 
November, 1897. 
a.m. p.m. p.m, 
St. Pancras dep. 10.30 2.10 10.0 
Glasgow... arr, 745 11,25 7.43 
Time occupied 9.15 9.15 9.43 
November, 1895. 
a.m. p.m. p.m. 
Glasgow. . dep. 100 1.30 9.45 
St. Pancras arr. 7.25 10.45 7.55 
Time occupied 9.25 9.15 10.10 
November, 1897. 
a.m. p.m. p.m. 
Glasgow dep, 10.0 1.30 9.30 
St. Pancras arr. 7.20 10.45 7.25 
Time occupied 9.20 9.15 9.55 
Summer TRAIN SERVICE BETWEEN St. PANcRAS AND 


EDINBURGH, 
July, 1895. 


a.m. p.m. 

St. Pancras dep. 10.35 9.15 

Edinburgh arr. 8.23 6.30 

Time occupied 9.48 9.15 
July, 1897. 

a.m, p.m. p.m, 

St. Pancras dep. 10.35 2.10 9.15 

Edinburgh arr. 8.23 11.25 6.52 

Time occupied a 9.48 9.16 9.37 
July, 1895 

; a.m. p.m. 
Edinburgh dep. 10.5 9.45 
St. Pancras arr. 8.45 7.55 

Time occupied 10.40 10,10 

July, 1897. 

a.m, p.m p-m. 
Edinburgh dep. 10.5 12.25 9.50 
St. Pancras arr. 7.50 10.45 8.0 

Time occupied os 9.45 10.20 10.10 





WINTER SERVICE OF TRAINS BETWEEN St. PANCRAS 
AND EDINBURGH. 


November, 1895. 











a.m. .m. 

St. Pancras dep. 10.30 9.15 

Edinburgh arr. 8.25 6.45 

Time occupied a5 +. 9.55 9.30 
November, 1897. 

St. Pancras dep. 10.30 9.15 

Edinburgh arr. 8.20 6.52 

Time occupied >. me 9.50 9.37 
November, 1895. 

a.m. p.m. 

Edinburgh dep. 10.5 9.45 

St. Pancras arr, 845 7 55 

Time occupied es ~* 10.40 10.10 
November, 1897. 

Edinburgh dep. 10.5 9.50 

St. Pancras arr, 7.50 8.0 

Time occupied 9.45 10.10 





SUSPENDED OR SUPPORTED RAIL JOINT. 
To THE EpIToR OF ENGINEERING. 

Srr,—It is now about 30 years ago since the suspended 
rail-joint was introduced, on the ground that a supported 
joint was supposed to cause flattening and destruction of 
the rail-ends; but the rails were then made of iron, and 
often imperfectly welded, and the joint sleepers had 
plates or chairs on them, which acted as anvils when sub- 
jected to the hammering of the wheels. 

As the introduction of steel rails and the adoption of 
the suspended joint took place at about the same time, it 
is doubtful whether the rail-ends were saved by the sus- 
pended joint or the solidity of the steel. But as the 
weight of the rolling stock and speed were increased, the 
joints went down more and more into the ballast, re- 
quiring constant lifting and packing and the rail-ends 
again flattened, causing an early renewal. 

During these 30 years I have done my share to improve 
the suspended rail-joint by adopting angular and deep 
fishplates, so as to give the rail-joint the same stiffness 
as the solid rail (see my articles on ‘‘ Rail-joints” in The 
Engineer, November 10 and 17, 1876; also paper on 
** Rail-joints and Steel Rails,” Institution of Civil Engi- 
neers, 1886). Since then it has been found that the sup- 
ports were to be more relied upon to keep the joints up 
than any design of fishplates, so the joint sleepers have 
been brought together more and more, now only leaving 
the space absolutely necessary for packing. Thus I have 
arrived at the so-called Goliath joint described in Enet- 
NEERING (October 30, 1896). This was applied to my 
100 lb. rail, which has now been seven years in service in 
St. Clair’s Tunnel, Canada, with good results. It has 
also been down on the Furness Railway for seven years, 
near Barrow, for a trial in comparison with the English 
type of road, where it may now be seen giving satisfac- 
tory results. Last year this rail-joint was adopted on 
the Swedish State line for my 80-lb. rail, and is described 
in ENGINEERING by A. L. Uggla on January 29, 1897. 
This paper shows that it gives the best line for the least 
money compared with the main lines in Europe, and it 
may thus be taken for the best type of the suspended 
joint. 

The larger bearing surfaces which my new rail sections 
(designed in 1894) offer have been of material advantage 
in supporting the joint, but although it carries the same 
load in testing as the solid rail, good ballasting is required 
to give good results. The use of coarse stone ballast has 

roved to be the best means of keeping the joint up, and 
is now introduced on many lines, both in Europe and 
America, but it is very expensive, and, in some locali- 
ties, it is alnost impossible to obtain. 

It is therefore important to find a design of joint, 
whether supported or suspended, that will give the best 
road with es “roa ballast and maintenance. 

Already in 1873, in a paperon the subject, I expressed 
my opinion on the suspended rail-joint ‘‘that it was a 
poor way to strengthen the weakest part of the line, 
namely, the rail-joint by taking away the support or 
sleeper under it.” But the suspended joint had then 
already become the fashion among the railway engineers, 
against which it was no good to argue. But as there 
seems now to be a tendency amongst railway engineers 
to return to supported joints, the time has come to give 
both a fair trial, and for this purpose I have designed a 
three-sleeper supported rail-joint, with angular fishplates 
for the same rail as the Goliath suspended joint. 

The weight of the fishplates for both joints is about the 
same, but the fishplates for the Goliath joint have spike 
holes and direct ring on the sleeper, while for the 
mene joint they have slots to prevent creeping of the 
rails. 

In comparing the two designs the supported joint rests 
on three sleepers, whereas the Goliath suspended rests on 
two. If the rail is canted 1 in 20 the cutting out of the 
bearing surface for the rails is the same on all sleepers 
for the supported joint ; while the Goliath joint, with its 
wider base of fishplates, required for the spike holes 
instead of slots, the cutting out of the bearing surface is 
wider and deeper for the joint sleepers than for the 
ordinary sleepers. 

To prevent the flattening of the rail-ends, the steel has 
been lately increased in hardness by chemical composi- 
tion, oemeary A - carbon ; but the International Rail- 
way Congress, held in London, 1895, refused to confirm 
a former resolution to the effect that a harder steel 
should be recommended. On the contrary, the majority 





stated that the question is not sufficiently matured, and 





the English engineers particularly were in favour of a 
rail steel of medium hardness. 

Bearing in mind that the harder the rail the more it is 
apt to break in many pieces when weakened by long 
service, it would be a dangerous practice to resort to 
excessive hardness, — in countries with cold 
climates. The slight gain in hardness between .45 and 
.55 per cent. carbon is more than balanced by the greater 
risk of fracture, and such means should only be resorted 
to with great caution, and after all has been done in the 
direction of improved joints, best ballast obtainable, and 
the most careful maintenance. 

The supported rail-joint has now a greater chance in 
competition with the suspended one than 30 years ago, for 
not only is it supported by three sleepers instead of one, 
but both fishplates and railscan be rolled with flatter and 
sharper bearing surfaces than formerly, which is of great 
service in holding up the joint, if the designer of the rail 
— has taken advantage of this progress in rolling 
steel. 

Even in England the supported joint is gaining ground, 
and several railways are trying it, for instance the London 
and North Western are trying Webb’s patent chair. The 
London, Chatham, and Dover Railway adopted joint 
chairs some time ago, and they are now generally used on 
their system, and give satisfactory results. 

Regarding the increased weight of rails, it is no doubt 
very good also for the joint, but it is not sufficient to in- 
crease the weight alone ; the material must also be distri- 
buted in a good rail section for fishing. This is often 
overlooked, and the expected advantages of a heavier rail 
are not then realised. 

At the last International Congress it was decided that 
where express trains were run with a speed of 50 miles or 
more per hour, the weight of the rails should be 80 lb. or 
more per yard. 

When I, in 1886, suggested my 100 Ib. per yard section 
to the Belgian State Railways it was considered extrava- 
gant, and called the “Goliath,” but in spite of this the 
weight was increased in their own design to 105 lb. per 
yard, but their rail-joint differs considerably from mine. 

The three largest railways in England have now in- 
creased the weight of their rails to 100 lb., or to 103 Ib., 
besides having a chair weighing about 50 1b., which should 
improve the joint in proportion. 

n conclusion, I would recommend engineers to try 
both types of joint on the same road. For flange rails, 
one three-sleeper supported joint versus two-sleeper sus- 
pended ; and, for bullhead rails, one-sleeper supported 
joint versus two-sleeper suspended, using the same kind 
of rails, bolts, and spikes as far as possible, the only dif- 
ference being in the fishplates and chairs. There would 
then be little or no extra cost in trying both systems on 
a large scale side by side on a double line under same con- 
ditions of ballast, with the same gang of platelayers to 
maintain them, so as to practically solve this most im- 
portant question of the best and cheapest type of rail- 
joint for existing conditions on each railway. 

. P. SANDBERG. 

19, Great George-street, Westminster, October 8, 1817. 








THE LENGTH OF CYCLE CRANKS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I happened this morning to read the letter re- 
garding length of cycle cranks in your issue of November 
6, and as a cyclist of 20 years’ experience, venture to offer 
you the results of my own observations. It — to 
me that the average angle of the thigh at which the 
cyclist can best utilise his strength, is not controlled so 
much by the length of crank as by the position of his 
seat with regard to the crank axle, a point of the highest 
importance. Just as a short and wiry man will walk a 
given distance in the same time as a taller man, and with 
equal ease apparently by taking a shorter but quicker 
stride, so the short rider, as a rule, finds it to his advan- 
tage to ride a short-cranked machine, the tall rider a 
long-cranked one. Assuming that the most usual road- 
ster gear, equal to a 63 in. driving wheel with 64-in. 
cranks, is correct for a man of, say, 5 ft. 8 in. in height, 
then a man of 6 ft. in height to cover the same distance 
with equal exertion would be more comfortable with a 
68-in. gear and 7-in. cranks. 

I am, Sir, yours truly, 
A Cycuist ENGINEER. 

Manchester, November 13, 1897. 

To THE Eprtor or ENGINEERING. 

Sir,—‘‘ E. H. B. ” in hisletter under the above head- 
ing in your ‘issue of November 5 raises a very interesting 
question which is of considerable importance to those 
who, like myself, have taken to cycling somewhat late in 
life. 

He raises the much-vexed question of the proper length 
of crank to enable a rider of a bicycle to do his work with 
the greatest ease. . : 

I will give him my own experience which may interest 
him as well as others of your readers who are in a similar 
case to myself. About two years ago I noticed a letter 
in the Cyclist advocating the use of 9-in. cranks in place 
of the 6 in. to 64-in. cranks universally recommended by 
cycle manufacturers at that date. The letter was signed 
by Otto Blathy, who, as most of your readers are aware, 
is a very well-known engineer, being the head of the 
great firm of Ganz and Co., Budapesth, and who has a 
great reputation in Austro-Hungary as a leading scientific 
man. The pith of Mr. Blathy’s letter to the Cyclist was 
to the effect that after a long series of experiments 
carried out with considerable care, he had demonstrated 
that a man whose height is only 5ft. 84in., finds that 9-1. 
cranks enable him to do 25 per cent. more work than he 
could with the 64-in. cranks, the fatigue being equal in 








both cases. I was so struck with this that I wrote to 
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Mr. Blathy and got a specification from him, and I have 
had several cycles built to his specification and to others 
of my own. The verdict of the riders of these machines 
has been invariably the same as my own; that is, that 
anyone who had ever ridden one of these long-crank 
machines would not dream of going back to the short 
cranks, the difference between them being much the 
same as that between riding a thoroughbred horse and a 
adster. 
For my own part, I find that I am able to make journeys 
of 100 miles in a day with the same ease that I was able 
to previously do 60 miles. As for hill climbing with 9-in. 
cranks and 91 gear, I can tackle any hill that can be 
ordinarily climbed by cyclists. I can maintain a running 
speed of 15 miles an hour as easily as I can do 12 miles 
with the shorter cranks. One reason why long cranks 
have hitherto not been properly appreciated lies in the 
fact that a knowledge of their good qualities does not 
come all at once, as a different set of muscles have to be 
brought into play, and these muscles have to be trained ; 
so that anyone who has been accustomed to riding a 
Gh-in. crank cycle will not feel the full advantage of 
the 9-in. crank cycle until he has_ been riding it for 
two or three months. Further than this, a great deal has 
to be done in the special design of the frame and in the 
mechanical arrangements necessitated by the extra strains 
which the rider using these 9-in. cranks can put on to the 
crank attachments. When all these points have been 
properly attended to, it will be found that a man from 
5 ft. 7in. to 5 ft. 9 in. can ride an 8-in. crank with great 
comfort, and any one can ride 9-in. cranks. ‘‘ EK. H. B.” 
in his third Lae ae states that there is the advantage 
with short cranks that the weight of the leg has to 
lifted less the shorter the crank is. I think if Ri looks on 
this matter as an engineer would do, he would see that 
practically it is the weight of the leg that drives the cycle, 
as the greater part of his work is done in lifting the 
ascending leg, which, when it descends, gives up the 
energy thus stored to the descending crank. If the effec- 
tive weight of the man’s leg and thigh be 20 Ib., it is 
obvious that he does the same work whether he lifts that 
20 lb. 60 times a minute through a distance of 18 in. when 
using a 9-in. crank, or 83 times a minute through 13 in. 
when using a 64-in. crank. Thisis so far as pure muscular 
energy is concerned ; but as regards nerve energy, he will 
find that in the latter case he will use 38 per cent. more 
nerve energy than he would in the former case, and it is 
mainly on this account that Mr. Blathy and myself and 
others have been so successful with long cranks. The 
subject is a very interesting one, and a great deal could 
be written on the comparative effectiveness of working the 
muscles at full stroke or only through a portion of their 
stroke. If “‘E. H. B.” cares to go further into the 
matter, I shall be very glad to at any time show long- 
crank machines or to explain any matters which I have 
not the space to go into in this communication, which has 
already occupied too much of your valuable space. 
Yours faithfully, 
R. E. Crompton. 
Kensington Court, London, W., November 15, 1897. 








SHODDY v. FIREPROOF CONSTR UCTION 
IN BUILDINGS. 
To THE EpIToR OF ENGINEERING. 

Sir,—Since the recent great fire in Cripplegate, the 
papers have been replete with sensational descriptions 
and censorious correspondence condemning the alleged 
inefficiency of our fire brigades and their obsolete ex- 
tinguishing appliances, also the erection of high buildings 
in narrow streets, &c., whilst the unnecessary employ- 
ment of combustible materials for their interior construc- 
tion appears to have been ignored. 

As the wisdom of the adage ‘‘ Prevention is better than 
cure” is generally admitted, this oversight seems remark- 
able, It is an undisputed fact that vast quantities of 
inflammable material are still, unnecessarily, used in the 
construction of most (even modern) buildings ; indeed, 
— seem veritably designed to catch fire and get burnt 
out, 

Kverywhere around us we see evidence of this deplorably 
cheap and conservative practice, in the dangerous forms 
of wooden roofing, flooring-boards and joists, staircases 
and landings, stud and lath partitions, matchboard 
ceilings and linings, and divisional compartments, bad 
gas pipes, &c., when an additignal outlay on the struc- 
ture of not more than 10 per cent. could insure the em- 
ployment of fire-resisting materials throughout, which 
would render the building practically fireproof. Wit 
our present system of ‘‘ jerry” building it is wonderful 
that greater loss of valuable fio and property does not 
occur than is the case. As there are numerous approved 
and tested fireproof constructions and fittings on the 
market, it seems high time that legislation should be 
brought to bear to prohibit the use of unnecessary com- 
bustible materials in buildings. 

, At length a “Fire Prevention Committee” has been 
inaugurated in our Metropolis, with the view, among other 
laudable aims, of pressing for some such reforms with refer- 
ence to building construction. Of late the authorities 
have awakened to the fact that priceless treasures are still 
stored in some of our museums of the combustible nature 
at issue, and a Select Committee has recently reported to 
Parliament on the subject, but as yet, I believe, no de- 
cision as to the amelioration of this risky state of affairs 
has been arrived at. The dearth of rs on the matter 


before our learned and technical societies and institutions 

. rather remarkable. I understand, however, that one is 

8 — to be read on the subject before the Society of 
From 1853 to.1891, I am informed, not a sin 

. . — gle od ig 

on the topic in point was presented or read before the 


h | tion at Avonmouth, but the 


Institution of Civil Engineers, and I know of no other 
since that date. 
In this respect we seem to be behind many other 
nations, and also with regard to fireproofing tests and 
experiments. 

Yours truly, 

J. BucKNALL-SMITH. 

London, December 1, 1897. 








THE PEACE EMPLOYMENT OF ROYAL 
ENGINEER OFFICERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—It seems beyond doubt that the coming Session 
of Parliament will be largely devoted to Army matters. 
Then should be the time, if ever, to see practical results 
from the discussion that has taken place in recent years in 
your columns on the civil employment of Royal Engineer 
officers. 

To the comparatively few who are interested in or well- 
informed on the subject, it was clearly shown that a large 
number of Royal Engineer officers on the active list of the 
Army are constantly employed on work which would be 
better done by more specially qualified civilians, and 
which in no way helps to make them more efficient for 
active military service, but quite the contrary. 

If these officers are wanted inthe Army, we naturally 
ask why in time are they not being trained, like 
other soldiers, for war? and if not wanted, why then are 
they retained on the active list ? 

The non-professional press is again ventilating the 
question of Army reform as a necessary preliminary to 
any increase in military expenditure, but this particular 
phase of it escapes attention, owing, no doubt, to its ex- 
ceedingly technical nature; and so parliamentary and 

ublic opinion remains in like manner uninformed. 

he Times, for example, has opened its columns to a dis- 
cussion on recruiting and Army reform generally, and 
would, Iam sure, find space for writers of sufficient in- 
fluence and authority on this branch of the subject also. 

Through you, Sir, I would give a timely reminder to 
any se who are prepared to come forward in the 
interests not only of civil engineering and architec- 
ture, but of the Army and the nation; although, as I 
pointed out in a letter you were good enough to print in 
your issue of December 27 last, it is necessarily difficult 
to many who are best qualified to write on this subject, 
to do so in the public — over their own signatures, 

am, &e., 
AN INTERESTED ONLOOKER. 
November 27, 1897. 








THE AMALGAMATED SOCIETY OF 
ENGINEERS’ ‘*‘ MONTHLY JOURNAL.” 
To THE EpiTor or ENGINEERING. 

Sir,—-In your leading article for your issue of the 12th 
inst., I read with not a little pleasure that the Amalga- 
mated Society of Engineers had started a Monthly Journal, 
from which I ho to find out what the avowed policy of 
that society really was. 

Imagining from your article that this publication could 
be purchased in the ordinary method, I wrote to the local 
branch of the Amalgamated Society of Engineers asking for 
information as to where I could procure copies, and after 
some delay received the following reply : 

‘* Sin,—Your letter of the 24th inst. has been sent on to me by 
Mr. Singlehurst. Our Monthly Journal is intended exclusively for 
our members. If youarea member of the Society you can obtain 
the same from your branch secretary.” 

I write this as I think it will surprise you as much as it 
did me. 

Yours truly, 

Rusholme, November 29, 1897. W. 8S. 








BRISTOL AND THE ATLANTIC TRADE. 
To THE EpiTor OF ENGINEERING. 

Str,—Bristolians were pioneers in Atlantic steam navi- 

tion. On April 4, 1838, the steamship Great Western 
eft the Avon, and on April 26 arrived at New York. In 
April, 1843, the Great Britain was floated out of dock at 
Bristol, after having her paddle-wheels taken off.’ This 
afforded a practical illustration of narrow lock entrances, 
and a hint to build broader ones at Bristol has come to the 
fore again, as disclosed by the interest taken by her 
citizens in providing a new dock, or, at least, seriously 
discussing propositions. The Corporation Dock Com- 
mittee came to the resolution to enlarge the accommoda- 
Great Western and the 
Midland Railway Companies have separate interests 
at Portishead and Avonmouth, and the project has 
been abandoned for the present, and perhaps for 
ever, if opposing interests cannot reconcil and 
there is no a it is said, of the competitors 
agreeing to terms. The Avon could, as often sug- 
gested, be dockised. There is no engineering: diffi- 
culty in the way. I became acquainted a year ago with 
merchants in Bristol who were then eager to run a line of 
fast steamships to New York, and I was asked to design 
a superior class of ship for the service. My esteemed 
friend, Mr. Thomas Silver, engineer, of Philadelphia, 
joined me in drawing details of a crack liner. We regis- 
tered the features of our monster steamer at the Patent 
Office (Specification No. 2343 of 1861). Our ship was 
mastless, and to be propelled by paddle-wheels and twin- 
screws. Wedesigned a vessel that would be independent 
of sails, and was not likely ever to break down, wholly 
from the fact that the screws and wheels were driven by 
separate engines, with an arrangement for connecting 
the steam as desired. We were too ambitious in 
our scheme for a 14,000-ton ship, which could 





get in and out of an Avon doek, Some years 


subsequently to 1861, the docks at Avonmouth were 
constructed, but the locks and quays were not suitable 
to such big steamers as were then, and are now, plying 
across the Atlantic ; and time will show that dimensions 
will be still further enlarged. When I was in Bristol I 
was taken over the section of the river where it was sug- 
gested that a dam with outlets should be constructed. 
It was my opinion then that a central lock for deep- 
draught ships and two smaller ones for lower craft or 
mger vessels—one each side of the river—would not 
interfere with traffic. Dredging would be necessary. 
The importers and exporters of Bristol desired 40 years 
ago, to my knowledge, to receive and deliver goods at the 
town quays. If the river was dockised this system 
would meet their requirements. Objections to such a 
project should be furnished publicly by the Docks Com- 
mittee. 

Yours —_ 

W. J. Moors. 

Malton-road, Croydon, November 22, 1897. 








PORTLAND CEMENT. 
To THE Eprtor or ENGINEERING. 

Srr,—It has lately been brought to my notice that the 
Portland cement now mostly used in Australia is of 
German and Belgian make, the reason being that it is 
better than the cement made by even our best makers, 
and is, as I understand, as cheap or even cheaper than the 
English brands. It would be interesting to know the 
reason for this, 

Yours faithfully, 








MEAN PRESSURE INDICATORS. 
To THE EpiTorR or ENGINEERING. 

Srr,—I must ask you to allow me to add a closing word 
or two to the discussion with Professor Ripper regarding 
his mean pressure indicator. 

T note that he does not question the correctness of my 
statement to the effect that the comparison between his 
indicated and the theoretical mean pressures is valueless 
for practical purposes. 

As regards his statement concerning the effect of 
throttling indicators and gauges, this may be correct as 
far as small fluctuations, such as vacuum, receiver, and 
boiler gauges are concerned, where the swing is due 

rtly to oscillations of the spring rather than to actual 

ifferences in pressure. In the case of an instrument 
showing the range of pressures in a cylinder, such as the 
one I mentioned as an example, I fail to see that there is 
any difference between an pas Dh and a pressure gauge, 
and still consider the throttling of either as inadmissible 
under such circumstances. 

Thanking you for your courtesy in admitting the dis- 
cussion, 

Tam, Sir, yours very truly, 
Otto H. MUELLER. 

Buda-Pesth, November 15, 1897. 








SrwacE at Dersy.—A special drainage committee of 
the Derby Town Council advises that the Glasgow 
system shall be adopted for that borough. It is pro- 
— to acquire from 70 to 100 acres of land close to 

pondon Station on the Alvaston side of the railway line, 
to build there the works, and to put down the requisite 

lant. The sewage will flow to the existing works at 

itchurch, as at present, and will be conveyed thence to 
Spondon by means of special pipes. It is further pro- 
posed to discharge the effluent, after precipitation has 
taken place, into the Derwent, just below rrowash. 
The system will cost the town council something like 
120,000/., and of this sum the land and works at Spondon 
are expected to absorb 100,000/. The remainder will be 
required for alterations to drains, sewers, &c. 





Kine’s CoLtecr ENGINEERING Socrety.—At a general 
meeting held on November 26, Professor Robinson, 
M. Inst. C.E., in the chair, Mr. R. Sharpley read a paper 
on “The Great Northern Railway.” The author, after 
giving a short historical sketch of the growth and develop- 
ment of the east coast route to Scotland, proceeded to 
describe the present services of trains, and the systems of 
connections with the North-Eastern and North British 
Railways. In conclusion, after giving a detailed account 
of a few of the principal express locomotives in use on 
this line and the lines in connection with it, the author 
briefly described the goods and passenger station at 
King’s Cross. The paper was illustrated by photos of 
the various locomotives mentioned. The meeting then 
terminated with a hearty vote of thanks to Professor 
Robinson for having taken the chair, and also to Mr. 
Sharpley for his interesting paper. 





Exgctric TRACTION" ¥OR GATESHEAD.—A circular has 
been issued to the proprietors of the Gateshead and Dis- 
trict Tramway Company, intimating that, subject to their 
approval, an agreement has been entered into with the 

ritish Electric Traction Company, by which (subject to 
an arrangement oaig mete with the proper authorities) 
the British Electric Traction Company will purchase the 
existing shares at a price of 4/. 15s. each; but unless the 
British Company is able to so purchase three-fourths of 
such shares within a specified time, the Gateshead Com- 
pany is to sell to the British Company the whole of its 
undertaking for such a sum as (after discharging liabili- 
ties) will give the shareholders 4/. 15s. per share. The 
shareholders will have the option of receiving this amount 
in 6 a cent. preference shares at par, either in the 
British Electric. Company or in some other company 





which may be formed to acquire its undertaking. 





PCR ARR RENIC y 


ae 











Dec. 3, 1897.] 


ENGINEERING. 





685 














AGENTS FOR “ENGINEERING.” 


Avstria, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Carr Town : Gordon and Gotch. 

EpiNBURGH : John Menzies and Oo., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 3, Place de la Bourse. 
(See next column.) 

Germany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guasaow : William Love. 
Ivp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any post office. 

LiverPooL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, gas. go 

New SoutH WAuES, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co, 

RorrerDaM : H. A. Kramer and Son. 

Sour AusTRALIA, Adelaide: W. C. Rigby. 

Unite States, New York : W. H. Wiley, 53, East 10th-street. 

Chicago : H. V. Holmes, 44, Lakeside Building. 

VicToRIA, MELBOURNE : Melville, Mullen and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 
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NOTICES OF MEETINGS. 
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Stud. Inst. C.E. Sir John Wolfe Barry, K.C.B., LL.D., F.R.S., 
will preside. 

Soerety oF CHEMICAL INDUSTRY: LONDON SxcTION.—Monday, 
December 6, at 8 p.m., at the Chemical Soeiety’s Rooms, Bur- 
lington House. The following paper will be read: ‘The 
Sulman-Teed Process of Gold Extraction,” by Mr. H. L. Sulman 
and Dr. F. L. Teed. 

Society or ENGINEERS.—Monday, December 6, at the Royal 
United Service Institution, Whitehall, at 7.30 p.m. A paper 
will be read entitled: ‘‘ The Pollution of Water and its Cor- 
rection,” by Mr. Reginald E. Middletow, M. Inst. C.E. 

Tue Surveyors’ INstituTION.—Monday, December 6, when a 
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Right Hon. Sir Bernhard Samuelson, Bart., F.R.S., will preside. 

Ormerearinu AND MIDLAND COUNTIES INSTITUTION OF ENGINEERS. 
—Saturday, December 11, at 3 p.m., in University College, Not- 
tingham, when the following paper will be pee J or taken as read : 
“Electric Blasting,” Part Il., by Mr. W. Maurice. The following 
reports and papers will be open for discussion: ‘‘ Report of the 
Joint Committee on the Testing of Mining Explosives.” ‘*Memo- 
randum on the Proposed Station for Testing Explosives at Wool- 
wich.” ‘‘ Use of Steel Girders and Props in Coal Mines,” by Mr. 
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Explosives,” by Mr. J. Mein. ‘Internal Corrosion of Wire 
Ropes,” by Mr. T. G. Lees. 
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THE CONFERENCE. 

Up to the time of writing no great additional 
progress appears to have been made in the Confer- 
ence between the representatives of the Federated 
Employers and those of the Allied Trade Unions 
since our last notice, and the sanguine expectation 
that a fortnight’s work would suffice to settle 
matters is seen to have been very wide of the mark. 
Three days’ sitting only produced an agreement 
between the two sides which—if we may judge 
from the utterences of those speaking for the men 
—is only a basis for future disagreement. After 
many proposals the following was conditionally ac- 
cepted by the representatives of the Allied Trades : 








‘“ EMPLOYERS’ PROPOSAL. 

“The Federated Employers, while disavowing any in- 
tention of interfering with the proper functions of trade 
unions, will admit no interference with the management 
of their business, and reserve to themselves the right to 
introduce into any federated workshop, at the option of 
the employer concerned, any condition of labour under 
which any members of the trade unions here represented 
were ce at the commencement of the dispute in any 
of the workshops of the Federated Employers. 

‘Tt is further agreed that the discussion and mutual 
settlement of matters of detail which illustrate the above 

meral principle shall be at once proceeded with at this 

onference. 

‘* Nothing in the foregoing shall be construed as apply- 
ing to the normal hours of work, or to general rises and 
falls of wages. 

‘* Clause 4, subsection b, of the bases of conference pro- 
vides for the discussion and settlement of the best means 
of avoiding, as far as possible, future disputes.” 


A proposal in answer to the above was next made 
by the men to the employers, who refused to en- 
tertain it, and on the day following there followed 
the 

‘* Acceptance by the representatives of the Allied 


rades. 

“That, without prejudice to the right of discussion of 
details, and subject to the votes of our members being 
taken on the whole question hereafter, we accept the 
memorandum as submitted by the Employers’ Federation 
last ni sht,” 








The reply of the men’s representatives well illus- 
trates the difficulties that stand in the way of any 
material fruits being reaped from the Conference ; 
one is almost inclined to say its hopelessness. The 
proposal of the employers is acceded to ‘‘ without 
prejudice,” always an ambiguous and unsettling 
term ; but in this case it is rendered less so by the 
plain statement that the acceptance is ‘‘ subject to 
the votes of our members being taken on the whole 
question hereafter.”” We remember that this is a 
Conference, not an Arbitration, but it really looks 
like a question ‘‘ heads I win, tails you lose.” No 
doubt if the men get as much as they want the ex- 
pressions of opinion elicited during the Conference 
will be considered binding, but if not, then the 
points of agreement between the parties will be 
nothing more than the personal views of certain 
individuals. 

It did not need the present proceedings to de- 
monstrate how difficult it is to make a working 
arrangement between employers and workmen, the 
machinery for enforcing the observance of terms 
being so ineffective. The employers now make a 
demand which is already theirs in right of their posi- 
tions as citizens of a free country. They only ask 
that they may make agreements with others for 
the employment of labour. We have in mind the 
supposed sacredness of the right of working men 
to make and enforce collective bargaining ; but 
supposing an agreement to be arrived at, how are 
men to be bound to observe the terms of that 
agreement ? Union leaders cannot force their 
members to work under distasteful conditions. Of 
course, there is the power to refuse strike pay if 
any section of unionists refuse work on terms 
approved by the Union, but, unhappily, we have 
instances of the way in which this power is over- 
ridden. Mr. Barnes was to have made a state- 
ment with reference to the provisional agreement 
above quoted, but, so far as we can learn at the 
time of writing, no such statement has been forth- 
coming. It might or might not have put quite a 
new complexion on the value of the provisional 
agreement, and made the ‘‘concession” quite 
valueless. We will, however, do the general 
secretary of the Amalgamated Society the credit 
of supposing he has seen the impropriety of the 
proposed line of conduct, and that a sense of 
decency has, on reflection, prevented him from 
issuing any ea parte manifesto whilst negotiations 
are in progress. 

If this is the case in regard to Mr. Barnes, the 
same cannot be said of the recognised journalistic 
organ of the labour leaders. The Daily Chronicle, 
in its issue of last Tuesday, had a leading article 
on the Engineering Conference, which may be 
described as a call to arms to the men to resist the 
carrying out of the provisional agreement. In case 
we may be thought to have over-stated the matter, 
we will quote some passages from this remarkable 
production. It begins by referring to the proposed 
agreement as ‘‘Colonel Dyer’s ultimatum.” Its 
next title for the agreement is, ‘‘ this wholly unpre- 
cedented claim upon workshop conditions and the 
prescriptive rights of trade unionism.” We are 
not concerned to question the Daily Chronicle’s 
right to describe things in its own way; but when 
the article goes on to say: ‘‘ What the men will 
want to know is where their unions will come in 
in preserving existing standards of labour,” a blow 
is made at the spirit of the agreement. We are 
later told that ‘‘the employers would not look even 
at this moderate statement of union claims,” refer- 
ence being made to a sentence in a proposal that was 
rejected by the employers. ‘‘The men must open 
their mouths and take what Colonel Dyer sends 
them,” it is said ; and later, ‘‘ if we call things by 
their right names, this is union-smashing with kid 
gloves on, and a settlement on lines which imply the 
wiping out of the workman’s character, usages, and 
institutions, would be a settlement on the lines of 
chaos come again.” The concluding paragraph of the 
article says: ‘‘ If the great trade so¢ieties are con- 
tent to see the most famous Union in the world 
forced to recant on its knees the first principles of 
combination, there is no more to be said.: .Their 
turn will come in due time, and it will be useless to 
cry ‘alarum, for we are betrayed.’ These last months 
have proved that in England, as well as in America, 
the joint-stock form of capitalism, backed by vast 
wealth, which is largely irresponsible, and, therefore, 
ill-informed, may be turned into a potent agent for 
the virtual abolition of unionism. . . . Within the 
lines of the Federation proposals we foresee, if the - 
men acce .t them, or return to work on them, no 








686 


ENGINEERING. 


[Dec. 3, 1897. 





peace that can be called a peace, no co-operation 
between the workman and the director of his work, 
no store of goodwill or of fruitful and harmonious 
effort. A long and bitter guerilla warfare will be 
opened up, in which every master’s hand will be 
against his man, and every man’s hand against his 
master.” 

There is little need for comment to draw a moral 
from these sentences. If The Daily Chronicle 
fairly represents the opinion of its own party— 
whatever may be the principles to which the 
Conference may acquiesce—they will receive but 
scant observance at the hands of Labour leaders 
if they do not square with what the latter con- 
sider their interests. Under these circumstances 
it is difficult to see where the utility of conference 
lies. In spite, however, of the difficulties that 
stand in the way of solving this knotty problem, 
it is to be hoped that more moderate councils may 
prevail, and some sort of order and governance on 
rational lines will be evolved to take the place of 
the irresponsible tyranny that has too long held 
sway in the engineering industry of this country. 





THE PARIS EXHIBITION OF 1900. 

THE destruction of the Palais de l’Industrie, to 
make way for the new buildings of the coming great 
International Exhibition of Paris, is proceeding 
steadily, and with a careful method which secures 
the preservation of all material that can be used 
subsequently for constructive purposes. The large 
area of glass in the skylights was first removed with 
much care, the glass itself being cleaned and stored. 
The timber framing proved of no commercial value, 
but the lighter pieces of ironwork of the roof were 
detached and lowered in their original lengths. The 
heavy-arched principals were more difficult to deal 
with ; they required a special scaffolding to remove 
them, and on account of their size and somewhat 
antiquated construction, it was evident that no 
market could be found for them. It was im- 
possible to lower them even in sections of mode- 
rate length without their suffering considerable 
damage, and in the end they have realised only the 
price of old iron, which was also the value attached 
to the numerous cast-iron columns employed in 
the building. The masonry was very carefully re- 
moved, and will, of course, be available for future 
use, chiefly in the new structures of the Exhibition. 
These are not, at present, far advanced, but as 
regards the palaces that will replace the Palais 
de I'Industrie, the foundations are complete, 
and the walls are now as high as the ground 
level. To accomplish so much has been no 
inconsiderable task ; it was anticipated that the 
foundations of the new buildings would present no 
particular difficulty, and this conclusion was arrived 
at from the experience gained many years ago with 
the Palais del’Industrie. Butit seems to have been 
forgotten that this structure was not intended to 
be permanent, and that the architect had designed 
his work accordingly. It is, indeed, remarkable 
that the foundations have lasted so well. But there 
is no doubt as to the intentions about the new 
palaces ; they are to remain as permament monu- 
ments, and it was no part of the architect’s scheme 
that there should be any uncertainty about the 
character of the foundations. Careful investiga- 
tions of the ground showed that it would be neces- 
sary to go down te a considerable depth before 
reaching a bed resisting enough to carry the heavy 
masonry. Over a great part of the area the weight 
will be carried on oak piles driven at short distances 
apart to depths of 20 ft. or 30 ft., or until they re- 
fused to nove under the piling engine. This unfore- 
seen necessity has added considerably to the cost of 
the buildings. On the side nearest the Seine the 
conditions are better, and it was found by experi- 
ment that a load double the maximum permanent 
weight can be safely carr-ed ; it was therefore sufti- 
cient to build the masonry on concrete. A large 
plant for making béton was installed on the bank of 
the Seine ; the material was delivered direct from 
barges, and the concrete passed from the mixing 
machines into wagons running on the contractor's 
railway laid between the Seine and the works. 

The general demolition is being carried on at 
several points simultaneously, because it is neces- 
sary to remove entirely several of the buildings of 
the 1889 Exhibition that were uselessly preserved. 
One of these was the great central entrance, with 
the dome 233 ft. high and supported on eight 
steel ribs. Each of these ribs was lowered to the 
ground in one piece. As to the Palais des Arts 


Liberaux, which formed a pendant on the Champ de 
Mars to the Palais des Arts Retrospectifs, the 
framework is disconnected in relatively small pieces, 
and, being of recent design, will be suitable for re- 
erection elsewhere. The dome has been taken 
down without the employment of any scaffolding. 
It will be remembered that this dome was formed 
of 24 half-ribs bolted together at the summit to 
a ring 184 ft. above the ground; the ribs were 
also connected midway of their length by a circular 
frame, which has served as the support for the 
lowering appliances. By separating the framework 
into short lengths, the whole work of demolition 
has been accomplished without difficulty. 

Whilst the work of removal is going on for the 
preparation of the ground for the new Exhibition, 
tenders are being prepared for the new structures, 
and for the almost innumerable auxiliary works. 
The conditions have been prepared under which the 
side-shows of all kinds, such as the theatres, 
the Rue de Caire of Paris, 1889, or the Midway 
Pleasaunce of Chicago, will be permitted. The con- 
cessions for spectacles or for restaurants, will be 
granted entirely by tender, and foreigners will be 
admitted to compete on exactly the same condi- 
tions as Frenchmen. Lach person tendering must, 
however, have a residence in Paris for at least 10 
to 15 days prior to the opening of the tender, and 
during the whole period of the Exhibition. The 
various plans proposed by the competitors must be 
submitted for the approval of the Commissariat- 
General, when the concession is applied for, and 
the details of the scheme must also be submitted 
two months after the concession has been accorded. 
All constructive and decorative works will be exe- 
cuted at the cost and risk of the concessionaire, to 
the approval of the Administration, who reserve the 
right of completing certain parts of such work. All 
constructive material will have to be placed on the 
ground ready for erection, and no buildings will be 
allowed to be opened until after inspection by the 
architectural department of the Exhibition. It is 
provided that all buildings of this nature must be 
tinished on or before March 13, 1900, the Adminis- 
tration reserving the right to fix an earlier date if 
they deem it advisable to do so. Other more or less 
stringent conditions are imposed: the cost of main- 
taining the ground immediately surrounding the con- 
cession; the taking, at fixed prices, the water, gas, 
and current that may be required; the illumination 
of buildings at prescribed times; the hours of open- 
ing and closing ; and the very important fact that 
holders of the Exhibition bonds have the privilege 
of a 25 per cent. reduction on all purchases that 
they may make. The Administration will not hold 
itself responsible for loss by theft, robbery, or any 
other cause ; caution money will have to be paid 
by the concessionaires on receipt of their privilege, 
and this will be forfeited in the event of infraction 
of the conditions imposed. All structures of con- 
cessionaires will have to be removed within six 
weeks after the closing of the Exhibition, or they 
will be taken down by the Administration at the 
expense of the concessionaire. Finally, any dis- 
putes that may arise in connection with concessions 
will be settled by the arbitration of three persons ; 
one selected by the Administration, one by the 
concessionaire, and the third by the other two. 

Two very important matters have recently been 
prepared for adjudication. The first relates to the 
construction of an electric railway for the trans- 
port of visitors around the grounds of the Exhibi- 
tion, on the left bank of the Seine ; the second 
refers to the erection of the Palace intended to 
contain the exhibits of the French War and Navy 
Departments. As regards the first, a very elabo- 
rate plan of conditions has been prepared, to which 
the contractors proposing to tender will have to 
conform in submitting their plans; but they will 
have full liberty to suggest modifications. The 
question has been left open as to whether there 
shall be a single or a double way, and if there shall 
be two classes. The line will pass through the 
Esplanade des Invalides, follow the Quai d’Orsay, 
and traversing one side of the Champ de Mars, 
will return in a parallel direction on the other side, 
forming a closed circuit that will conduct the pas- 
senger back to the Esplanade des Invalides. The 
route is more extensive and useful than was the 
Decauville Railway of 1889, and a greater number 
of stations within the Exhibition grounds will be 
possible. The total length of the railway will be 
4300 metres, and it must be completed by January 
12, 1900. In the event of a double line being de- 





cided on, there will be a succession of trains running 





always in the same direction, and at certain points 
one track would pass over the other. A single 
line would, of course, be much less costly, but at 
the same time it is not likely that it would be sufti- 
cient to accommodate the vast concourse of pas- 
sengers that will require to make use of it. The 
gauge of the line is not yet decided, but it will be 
between .60 and 1 metre ; the width and height of 
the rolling stock will not in any case exceed 2.10 
and 2.60 metres respectively ; sufficient clearance 
will be left between the sides of the vehicles and the 
adjoining obstacles, so that there be no need for the 
notices that were posted up in every known lan- 
guage, alongside the Decauville Railway in 1889, 
‘* take care of the trees.” As said above, the stations 
are to be very numerous, and the level of the plat- 
forms is only to be slightly below the floor of the 
carriage, a convenient arrangement that does not 
find favour in France. The conditions that have 
been prepared for tenders, are very detailed and 
minute, but they are for the most part only of 
interest to the contractors who propose to compete. 
We may, however, refer to some of the clauses ; it 
is prescribed that three or two-minute intervals for 
the trains must be allowed, according to whether the 
line is single or double. There must be always one- 
third the number of carriages held in reserve be- 
yond the quantity required for normal working. The 
cost of transport is to be uniform for all distances ; 
if there are two classes, this price will be respec- 
tively 50 and 25 centimes ; if there is only one 
class the price will be 25 centimes. If the line is 
single the number of tickets that will be issued at 
each station will be 6800 per hour, and if it be double, 
the number will be 3600 in each direction. It is 
intended that during the time that the railway is 
not running for the public, it can be used by the 
juries of awards for making comparative trials in 
traction. 

We referred above to the competition for the 
Palace that is to contain the exhibits of the French 
Army and Navy Departments. This building will 
consist of a ground floor and one storey; the length 
of the facade will be 1150 ft., and the total surface 
available will be more than 14,000 square yards. In 
the centre of the building there will be a large hall 
at least 200 ft. long, in which will be shown a 
military balloon and its equipment, and the heavier 
examples of artillery. This palace will be erected 
between the Pont d’Alma and the Pont d’Jena, on 
the left bank of the Seine. It will be above the 
railway that has been recently completed on the 
quay, and on the river front there will be a two- 
storey gallery for the circulation of the public. This 
exhibit will, no doubt, be one of the special attrac- 
tions of the Exhibition ; metallurgical exhibits will 
figure largely here in their application to the art of 
war; outside there will be placed examples of 
electric projectors and military pigeon installations. 

In the marine section the French Admiralty pro- 
poses to show full-sized reproductions of sections 
of two French ironclads, complete from the keel to 
the top of the military mast, and also a section of 
an old-time ‘fighting ship. It is not probable, 
judging from the designs that have been put for- 
ward, that the architects of this building contem- 
plate spending much money on decorative effect. 

As the time approaches for holding the great 
Exhibition, the works will be pushed forward more 
rapidly, and greater activity will be shown by in- 
tending exhibitors, not only in France, but in all 
those foreign countries which intend to co-operate. 
The very difficult and unsatisfactory task of distri- 
buting the space among foreign nations has now 
been completed under the direction of M. Alfred 
Picard, the Commissaire-Général of the Exhibition, 
and it is not unreasonable to predict that few, if 
any, of the applications made will receive a satis- 
factory response. This lack of sufficient room 1s 
likely to prove a great embarassment, not only to 
nations exhibiting, but also to the Administration. 
We have not the space at present to discuss this 
question, but we shall do so shortly, especially with 
reference to this country. In conclusion, we wish 
to express our obligation to M. Chardon, the Secre- 
tary General of the Exhibition, who has most 
courteously placed valuable information at our 
disposal. 








ELECTRIC TRACTION BY 
ACCUMULATORS. —_ 
A MEETING of the Institution of Electrical Eng!- 
neers was held on the evening of Thursday, 
November 25, in the Institution of Civil Engineers, 
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when the adjourned discussion on ‘‘ Accumulator 
Traction” was opened by Mr. Manville, who stated 
that at Dresden the tramcars were being success- 
fully worked with storage batteries. The cars had 
144 cells each, which weighed complete 5200 lb., 
and were capable of taking the car 130 miles with- 
out re-charging. The motor cars commonly took a 
second car in tow, the two holding together 
about 80 people. The cost of the energy used 
was stated to be .84d. per mile for the two 
cars, this figure including a profit on the charg- 
ing current. The batteries only needed charg- 
ing once a day, and had now been seven 
months in use without showing any signs of de- 
terioration. If the life of the battery depended 
upon the number of chargings, he thought these 
cells should last 1500 days before needing renewal. 
The cars weighed 12 tons complete, and would 
take an aggregate load of 17} tons over the level 
for a distance of 130 miles with one charge. The 
energy needed amounted thus, on an average, to 
about 30 watt-hours per ton-mile. In a special 
trial in which the car was taken up a grade of 
1 in 23, and round sharp curves, the actual out- 

put was found to be 60 watt-hours per ton-mile. 
Professor Ayrton, who followed, stated that stor- 
age traction on common roads was an old love of 
Professor Perry and himself, as they had constructed 
an electric bicycle in 1882, using E.P.S. cells. 
All experiments, however, by whomsoever made, 
proved commercial failures, though very interest- 
ing from a scientific point of view. Personally, he 
was not very sanguine of immediate success in 
accumulator traction, and when consulted on the 
subject eight months ago, had advised adversely 
tothe batteries. Still, if Mr. Manville made the 
electric cab a success, no one would be more pleased 
than himself. The weight of cells needed for trac- 
tion depended on two factors, namely, the storage 
capacity and the tractive resistance of the vehicle. 
As to the former, he had tested very many cells, and 
thought heknewsomethingabout them ; butin apam- 
phlet describing the Larrimer cell which came into 
his hands some time back, a capacity of 14 watt-hours 
per 1 lb. weight was claimed. Similarly, the figures 
given by Mr. Manville showed a capacity of nearly 
as much, viz., about 13 watt-hours per pound. On 
the other hand, the best results he had come 
across in his own experience were not much more 
than half this, and the figures given for the 
Larrimer cell in its price-list did not correspond 
with those in the pamphlet quoted, but to the more 
reasonable estimates of 6 to 8 watts per pound. 
The other factor on which the weight of the 
cells required depended was the tractive resist- 
ance of the vehicle per ton. Mr. Epstein 
estimated this at 60 lb., but Mr. Crompton con- 
sidered the figure excessive. Some experiments of 
his own on a bicycle gave a tractive resistance 
of 30 lb. per ton when running on concrete at 54 
miles per hour. On dry macadam, at 12} miles per 
hour, the resistance was 43 lb. per ton; and on 
very good macadam, rather wet, the resistance 
proved to be 62 lb. per ton against the wind, and 
40 lb. with the wind, the speeds being 10 and 12 
miles per hour respectively. Again, Mr. Ravenshaw 
had published in ENGINEERING, January 10, 1896, 
observations on various bicycles and tricycles which 
gave a resistance ranging from, at the lowest, 30 lb. 
per ton, up to 146 lb. per ton, the latter being 
obtained when the machine was dragged through 
heavy mud at four miles per hour. Hence, he 
thought, Mr. Epstein’s estimate of 60 Ib. per 
ton was not by any means excessive, and his 
assumed battery weight needed was too low. 
A 52-passenger car would weigh 8 to 9 tons, 
and at 60 lb. per ton tractive resistance would 
need at least 12 horse-power to propel it. Taking 
8 watt-hours per pound gross weight, the weight 
of batteries needed would be, for the above car, 
5f tons in place of the 2} tons estimated by Mr. 
Epstein. On the other hand, that gentleman’s 
estimates of 2 horse-power at the axle of a car 
for two to four passengers was, perhaps, less 
Inadequate, though Mr. Manville stated that the 
electric cabs took 3 horse-power on wood pavement 
and 5 horse-power on macadam. The speed of 
4 cabs was changed by altering the distribution 
® motor circuits, both armatures and field 
— having each two independent windings. 
i. a suggest that equivalent results could be 
os _ more simply by re-arranging the cells. Thus 
€ 40 cells could be grouped either all in series, two 


ee parallel consisting each of 20 cells in series, 
ur 


sets in parallel, each consisting of 10 cells 





in series. He wished to know why it had been 
necessary to go to America for the motors used. 
It appeared that at present American motors, power 
for power, were much lighter than English ones, 
and a firm of instrument makers had told him 
that, wishing to fix a motor on a wall, they found 
that if they had adopted an English pattern they 
would have needed to rebuild the wall, whilst 
the lighter American motor could be safely carried. 

Mr. Parker stated that in 1891 he had been 
asked to construct an accumulator car to compete 
with the steam trams already used in Birmingham. 
The car was made and ran for months, giving com- 
plete satisfaction. It weighed 8 tons and had fixed 
cells. The results were so good that the Corpora- 
tion determined to extend the system, but in the 
contract conditions he was no longer allowed a 
free hand as to the design. Thus bogie cars were 
insisted on, which greatly reduced the space avail- 
able for the motors and necessitated the use of 
double gearing. Further, the cars were re- 
quired to be able to run at 15 miles an hour, 
and finally the cost was abnormally large. The 
cars were, however, built and put to work, 
but were commercially unsuccessful. One reason 
for this arose from the fact that he found 
the cells would not do as much in the cars as 
they would in a stationary plant. When abnor- 
mally discharged they suddenly lost capacity, so 
that a car which would one day make six runs with- 
out re-charging would, shortly afterwards, only be 
able to make, say, four. Since then he had not done 
much at accumulator traction himself, but his son 
had recently constructed a car to run from Wolver- 
hampton to Bournville. It weighed 24 cwt., and 
carried nine people. The tractive resistance proved 
to be 40 lb. to 45 1b. per ton on good macadam, 
and more on granite setts. The tyres were of solid 
india-rubber. The car could be started up an incline 
of 1 in 14, and ran at nearly constant speed. 

Mr. E. Wilson stated that about six months ago 
he had tested a number of E.P.S. cells (traction 
type). These cells had five plates, measuring 
7} in. by 8 in. by } in. thick, and, complete in 
ebonite box, weighed 21 lb. 2 oz. per cell. When 
discharged to a drop of .2 volt they had an effi- 
ciency of 72 per cent. They proved capable of 
giving 7.43 watt-hours per pound of gross weight, 
so that Mr. Epstein’s figures for the weight of 
accumulators required would have, with these 
cells, to be increased about 49 per cent. If, how- 
ever, the larger size of the same type cell were 
taken, say, a nine-plate cell, the capacity would be 
increased to 8.57 watt-hours per pound, so that 
with such Mr. Epstein’s figures would be only 29 
per cent. too low. ; 

Mr. Hall, who followed, also referred to the 
advantage in weight gained by using the larger 
type cells, and also advocated that these cells 
should be charged at constant potential, instead of 
with constant current. With the latter gassing 
took place, and the efficiency was less. An ideal 
accumulator plate should consist almost entirely of 
active material, but in practice not more than one- 
third cf the so-called active material was actually 
made use of. 

Mr. J. Raworth stated that he had had little to 
do with cells for the last eight or nine years, but as 
the question of the effects of vibration had been 
raised, he might point out that no batteries could 
be more severely tried in this way than those used 
for lighting the London, Brighton, and South 
Coast trains, which, nevertheless, stood the shak- 
ing very well. 

After some remarks from Mr. Holroyd Smith, who 
seemed to be unaware of the fact that a balance 
gear is used with the double-wound motors fitted to 
the London electric cabs, Mr. Brown drew atten- 
tion to the experiments made in the tractive resist- 
ances of stage-coaches in the earlier portion of the 
century, which gave figures for macadamised roads 
of from 40 Ib. to 801b. per ton. In France the power 
of the gasoline engines originally employed for 
motor cars had been increased from 3} to 5 horse- 
power, and even more, the winning car in the Bor- 
deaux race having an engine of 7 horse-power. 





RAILWAYS IN FORMOSA. 

A sHorT time ago (ENGINEERING, September 10, 
1897, page 328 ante), we directed attention to 
affairs in Formosa, and showed that the Japanese 
were not to be congratulated on the success of their 
administration. All parties in Japan have now re- 
cognised this, and a determined effort is being 














made to improve matters. The Emperor himself 
has been investigating the actual state of affairs, and 
has been personally superintending arrangements 
for their improvement. The Colonisation Depart- 
ment has been abolished, and so far as regards 
Formosa, a special administrative bureau has been 
established which will be directly under the orders 
of the Minister President of State and the guidance 
of the Chief Secretary of the Cabinet. It is as yet 
impossible to say whether this will effect much im- 
provement in administration or saving in expendi- 
ture, but in any case when the affairs of Formosa 
are directly under the Minister President of State 
they will be more open to criticism than formerly, 
and therefore more open to improvement than 
when they were under an inferior department 
which had no representative in the Cabinet. 

We are only concerned with the general admini- 
stration of Formosa in so far as it is directly con- 
nected with industry and trade. One of the first 
necessities for the development of these is the con- 
struction of roads and railways. We understand 
that considerable progress is being made with the 
former, because they are being undertaken directly 
by the various local governments, but considerable 
difficulty has been experienced in making a good 
start with railways, no doubt because for some 
time, until the traftic develops, the dividends are 
not likely to be very large. A considerable pro- 
portion of the capital of the proposed Formosan 
Railway Company was not subscribed for, and 
those who are directly connected with it made 
efforts to induce the Japanese Government to take 
up the balance. Present financial conditions in 
Japan prevented them from taking up the full 
amount, but they have arranged to take two-thirds 
of the unsubscribed stock, and have induced For- 
mosans to subscribe for the balance in order that 
the company may at once hold its initiatory meet- 
ing. ith these liberal arrangements of the 
Government the company is highly gratified, and 
so soon as the existing railway between Kelung and 
Hsinchu is handed over to its charge, steps will be 
taken to complete the work slowly but steadily. It 
ought to be noted by those of our readers who are 
specially interested in such work that the locomo- 
tives, carriages, and wagons are said to have been 
ordered in America. 

An ordinance has been issued from the Governor- 
General’s office in Formosa exempting from taxes 
the goods imported for the use of railways built by 
the Formosan Railway Company. These are: 1, 
locomotives, passenger cars, and appurtenances 
thereof ; 2, rails and fittings; 3, iron for bridges ; 
4, iron for use on the railway. These goods for 
which exemption is given are limited to the ma- 
terials imported direct by the Formosan Railway 
Company or its agencies. Very strict regulations 
have been made to prevent this exemption from 
being abused, and if these are in any way contra- 
vened, twice the amount of duties will be levied in 
the form of a fine. The ordinance is to remain in 
operation for five years, from July of this year, thus 
indicating the time which has been estimated as 
necessary for the completion of the work. We will 
endeavour to keep our readers informed of its pro- 
gress. 

In the last report of the British Consul at Naga- 
saki it is stated that the island of Formosa has not 
yet answered the expectations formed of it by the 
Japanese ; but whatever wealth it may ultimately 
bring to Japan, Nagasaki, as the nearest port, must 
have a large share, while the opening of the 
Siberian Railway must also tend greatly to its ad- 
vantage, and from its proximity to the Pacific ter- 
minus of the railway, give it also a large share in 
whatever trade Japan may develop with Siberia. 
Moreover, the connection of the port with the in- 
terior of the island of Kiusin should make it the 
distributing centre of whatever goods of foreign 
production the people may ultimately find they 
require. 





SOME LESSONS OF THE STANLEY 
SHOW. 
By JoserH Horner. 

Tue writer has been occupied during the Stanley 
Show week in taking special note of some of the 
more recent American machinery in the Show, and 
elsewhere. It seems a strange thing to say, but 
it is nevertheless a fact, that it has become a fore- 
gone conclusion in the minds of visitors to these 
annual gatherings that the machinery used for 
bicycle making will be practically confined to 
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American exhibits. The same conclusion also holds 
good with respect to the National Show held a fort- 
night after the Stanley. English manufacturers 
are scarcely represented. American firms, the 
names of which have now become to us familiar as 
household words, monopolise practically all the 
space allotted to machinery. Of this machinery 
at the Stanley Show a fair proportion was in 
operation, and that was American only; not 
a single English machine, excepting some special 
lathe milling machines, situated in a badly-lighted 
part of the ground floor. There was no single 
screw - making machine, or capstan lathe of Eng- 
lish manufacture at work, and no large English 
firm was even represented. The well - known 
English firms were all conspicuous by their 
absence, and with but three or four exceptions, 
the stands occupied were not those of manu- 
facturers, but those of the English agents of 
American firms. This feature, in truth, has become 
so common that one expects it and looks for it. 
But it is not creditable to British manufacturers 
nor does it augur well for the business of the future. 
Here is a huge national industry, which has grown 
up during, say, about 20 years; there are scores 
of factories, and many thousands of hands engaged 
in the manufacture of cycles ; yet the best equipped 
of these factories, the most modern, the most suc- 
cessful are equipped wholly, or almost wholly, not 
with English, but with American machine tools ! 

English tool-makers say that they cannot supply 
these machines, because they are too fully occupied 
with other work to do so. That is the reason 
which is generally offered. That is partly true to- 
day, because the great strike has dislocated the 
business of the Manchester firms. But the strike 
has not affected Birmingham shops, to say nothing 
of many others. Neither could that reason have 
held good five or six years ago, when firms were 
only too glad to book orders. Besides, an enter- 
prising firm erects new buildings and lays down 
new machinery and plant in order to develop a new 
extension of its business. It is, therefore, an 
excuse rather than a reason, because the American 
machine tool imports were being pushed here by 
live agents when British trade was slack. The pre- 
judice against American tools was strong then, and 
it certainly was not apprehended that their imports 
would threaten the English tool trade. To-day the 
fable of the hare and the tortoise seems in a fair 
way of having its application in this particular in- 
stance. The Americans, too, have been so suc- 
cessful in the manufacture of machinery for making 
English cycles that they are encouraged now to 
send over the cycles themselves to the English 
market. There was a fair show of these at the 
Agricultural Hall, and although they do not seem 
to find much favour yet with the English public, 
the fact remains that the American cycle trade 
has increased and developed vastly during the last 
three years, that the American shops are splendidly 
equipped with the most modern machines, and once 
they learn the requirements of English taste, they 
will cater for it, and send over machines for English 
agents, just as they send over the machinery, the 
twist drills, micrometer calipers, gauges, and tools 
for our workshops. 

Dismissing as a mere excuse the statement that 
English firms are too busy to make machinery for 
English cycle shops, we must seek elsewhere for the 
reasons why so anomalous a condition of things 
should exist. 

Of course one cannot suppose that American en- 
gineers and mechanics are more richly endowed 
with mechanical genius and skill than ourselves. 
But other qualifications than these are essential to 
success in a time like the present, when England is 
but one section of the world’s workshop. Such 
qualities as these are of equal value, and under 
similar conditions of mechanical skill will turn the 
scale. One of these qualifications is to study 
the precise wants of users of machinery and 
tools, and to cater for those wants as carefully 
as possible, unhindered by preconceived ideas and 
conservative prejudices. This method involves not 
only questions of general design, but also the work- 
ing out of an almost infinite number of minute de- 
tails, including accessories, feeds, movements, both 
for saving time and conducing to efficiency of results ; 
details which have their highest development now 
in the numerous automatic machines which do 
everything but talk, and which are at once expe- 
ditious, accurate, and self-attending. 

The second condition is that the thought of 
finality must give place to that of progress. There 


is no machine which is so good but that it may be 


improved upon. If any real improvement is seen 
to be possible, then drawings, patterns, stamps, 
and special tools must be altered or re-made, so 
that the best possible results are secured thereby. 

The more highly developed, the more complicated 
a machine becomes, the more perfect must its 
workmanship be. This involves the design of the 
most perfect machine tools and small tools for the 
production of this perfect work. And inasmuch as 
this is only possible financially by the sale of a 
large number of machines, it further includes the 
adoption of a perfect shop system, or that under 
which interchangeability of parts is secured, while 
the actual cost of labour on any single piece is 
almost infinitesimal—a fraction of a penny in some 
cases, in others a few pence or cents only. 

In these main reasons, with all that is involved 
in them, is to be sought the cause of the practical 
monopoly by the Americans of the cycle-making 
machinery. In these cardinal matters English 
methods and American methods differ substantially. 
We are conservative in method ; they are alert and 
progressive. We tread in time-worn grooves ; they 
seek more excellent ways. We do not adopt the 
interchangeable system to the same extent as they 
do. American shops are becoming increasingly 
specialised, and to a much greater extent than the 
English ones. There are few firms in America like 
Messrs. Tangye’s, for example, in England, who 
manufacture machine tools, cranes, engines, pumps, 
boilers, and many other articles. The number of 
those who are engaged in the general machine-tool 
trade, like Messrs. William Sellers and Co., is not 
large. Many of the firms confine their attention 
chiefly to a few types of toolsonly. One need only 
mention Messrs. Warner and Swasey for brass- 
finishers’ tools, the Gisholt Company for specially 
heavy turret lathes, the Jones and Lamson Com- 
pany for another class of turret lathes, the Pratt 
and Whitney Company for lathes and screwing 
machinery and measuring instruments, among 
many others. The consequence is that there is no 
finality in design thought of. Improvements are 
being constantly introduced, and the special 
machines, the products of particular firms, become 
as well known by name and number as the Whit- 
worth threads or the Morse tapers. 

Each of the foregoing statements would bear 
much detail of illustration, but it must suffice now 
to state the facts ; returning to the exhibits of the 
Stanley Show. 

The principal interest in the machinery stands 
at the Show centred in the screw machines. These 
were all automatic. Some of them, the Pratt and 
Whitney, are familiar, but the ‘‘Cleveland” and 
the ‘‘Spencer” are practically new to the English 
tool buyers. The Pratt and Whitneys have been 
in use in England during many years. There are 
about 24 at Enfield Small Arms Factory, attended 
by three men. There is no screw machine of 
English design which would cost so little for at- 
tendance. To illustrate the accuracy of the work 
turned out on these machines, I have seen screws 
taken at random from a machine at Enfield and 
tried in a hardened gauge-plate. First the body 
is screwed into the plate, then the head is tried in 
a hole for the diameter. Next the body and head 
are tried in together to test their concentricity, and 
lastly the ‘screw is laid in a recess cut in the edge of 
the plate to suit the profile of the screw. In all 
these tests the screws are not found wanting. Yet 
these screws, requiring the operation of eight or 
nine separate tools, are made for about 3d. per 
hundred. 

The Cleveland screw machines and the Spencers, 
both with vertical turrets, bear but little resem- 
blance to the Whitney machines with horizontal 
turrets, but the results are admirable, and they 
were centres of attraction to thickly-packed groups 
of visitors. Yet there was no screw machine of 
English design in the building. To make such 
machines as these, the highest specialisation in 
design, and the best workmanship are necessary. 
In each instance all which the attendant has to do 
is to insert the length of rod or stock from which 
the screws have to be cut. The tools in the turret 
perform the various turning, threading, and milling 
operations required, the tools in the cut-off rest 
part off the work, and the rod is fed forward auto- 
matically to the length required for the next screw. 
Lubrication is provided by a pump and pipe, or 
‘* spreader,” with several openings over the work. 
Once started, the machine runs till the rod is 





used up. 


An instance of the American idea of gaining 
every second possible may be noticed in the action 
of the turrets and parting tools. The moment that 
each tool has finished its work, the turret moves 
back at a rapid rate, very much quicker than the 
cutting speed, and after revolving to present the 
next tool, comes up rapidly until it nearly touches 
the work, and then slows down to the cutting 
speed. The parting tool also jumps back quickly 
the instant the work is cut off, to make room for 
the turret again. 

Excepting in so far as the employment of cam- 
operated movements is concerned, these screw ma- 
chines have few points in common. They illustrate 
how inventive genius may accomplish similar ends 
through diverse designs, and that under the pres. 
sure of business rivalry the American tool-makers 
have not only ousted English screw machines from 
the cycle shops, but are able to offer a choice of 
several types of absolutely automatic machines, 
requiring not only no skilled attendance, but a 
single attendent can look after eight, ten, or even 
more, in some cases. Should English firms attempt 
to regain what they have lost in this respect and 
recover the market by superior machines, they 
will have a long lee-way to make up. For it is 
vastly easier to lose a market than to recover it. 

Special types of lathes, of which English makes 
were either absent or poorly represented, were the 
screw machines with turrets for turning and boring 
hubs and cups, for facing sprockets, and doing 
other work of a cognate kind. It seems that to 
shape hubs with broad forming tools operating back 
and front, to screw threads with opening dies, to 
turn and bore sprockets, to mill edges from the 
turret, besides much else, one must get American 
tools. No English machines were performing 
these operations at the Show. The quantity of 
material removed in a few minutes by forming 
tools in turning hubs from the solid bar would 
have been pronounced impossible by any workman 
half a dozen years ago. But there remains the 
fact, nevertheless, that the hubs can be turned 
more cheaply thus than by using drop forgings in 
which the amount to be removed by turning is 
slight. So with the recesses in the sprocket wheels; 
these are perfectly interchangeable, because they 
are turned by nests of tools arranged somewhat 
similarly to the tools in a boring head. 

In all these machines the bearings are so massive 
that any sensible wear is practically impossible. 
The slides are long, and scraped to accurate fits. 
All is substantial and stable, even though the work 
done is often of small size. 

There was a goodly collection of light lathes at 
the Stanley Show. A few were English, most were 
American. The former did not appear to advantage 
by the side of the latter. The American lathe has 
come here to stay. On the whole, it is a good 
machine ; in several respects it is much handier 
than the English standard type. I am not speaking 
of the American lathe of 12 or 15 years ago, but 
of the machine as it exists to-day. Of these there 
were a goodly selection, varying widely in design 
and in detail. Using a very old simile, the English 
might be likened to the great Spanish galleon, the 
American to the light English vessels. There are 
many little details about modern American lathes 
which tend to facilitate the work of the turner and 
screw cutter, while the English lathes are made 
much as they were 30 years ago. To go into points 
of detail would occupy too much space, and they are 
more or less familiar to most users of machine tools. 

Not only in design, but in matters of detail of 
fitting and finish, the American lathes were superior 
to most of the standard types of English ones at 
the Show. That does not say that they were 
superior to the best English machines, but then 
none of the best English firms were represented 
there. But if they had been, the American fitting 
would still have compared favourably with theirs. 
I tried many of the slides and screws at the dif- 
ferent stands, and found the working smooth, easy, 
just sufticiently free, and without backlash or slop. 
Better work could not be desired. These were 
show lathes, but so also were those of English type 
in the same building, many of which were wanting 
in some of these details. The best English lathes 
were those which are made by firms who build in 
greater or less degree upon American design, and 
after American methods. The fact that several 
such firms have grown up in recent years illustrates 
the adage that ‘‘ imitation is the sincerest flattery. 

In making comparisons at the Show, one notices 
| the incompleteness of some of the English tools by 
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comparison with those of American design. This 
is observable in the friction-geared heads, in the 
wire feeds, in turret arrangements, in the lubri- 
cating apparatus, in stops, in the steadying and 
centreing jigs, by the use of which eccentricity of 
turned and screwed parts is rendered impossible. 
The feeding of a flood of lubricant under pressure 
through the turret centre along oil-tube drills 
directly to the cutting point, is a nearly recent 
feature fitted to American turrets. The quantity 
of lubricant used, mostly expensive lard-oil, would 
frighten an old-time believer in the drip-can ; but 
then, with tank-beds, and trays, and a centrifugal 
separator, the oil is almost wholly recovered and 
used againand again. The constant flood of lubri- 
cation also permits of heavy cutting, while the tool 
edges are preserved for a long period intact. The 
use of the turret is not confined so closely to the 
holding of single drills, reamers, and cognate tools 
as itis with us. Box tools predominate, and these 
are so constructed that work is easily turned to 
thousandths of an inch, with true cutting tools, 
ground and set to correct angles. Though tools of 
this type are used in English shops, they have 
not reached so high a degree of development, and 
such infinite variations, as those sent from America. 
Exceptions occur in those English shops which are 
modelled on American lines and methods, such, for 
example, as the Small Arms Factory at Enfield 
Lock. And it is easy to see why the tools endure 
so long without re-grinding ; the rate of turning is 
not rapid, but there is no time lost, on the one 
hand, nor tools unduly forced by the introduction 
of the human element, and the lubrication is most 
abundant. The numerous milling machines, drill- 
ing, grinding, and other machines must need be 
passed without observation. Sufticient has been 
said to indicate one direction in which English 
manufacturers have permitted the invasion of foreign 
machinery in large quantities, and even the English 
manufacturers go to the American agents for their 
small tools. At Churchill’s I was shown 20001. 
worth of American twist drills on shelves. Micro- 
meters, calipers, milling cutters, reamers, and all 
kinds of small tools for working metal and wood 
were also closely packed in ranges of shelving. 
There are six agents for American machinery in 
London alone, besides others in the provinces ; and 
large numbers of machines are ready for immediate 
delivery. If a machine does not happen to be in 
stock it can generally be delivered from America 
in from three weeks to a month. As regards prices 
of the ordinary machines, as a general statement 
the best American machines cost more than those 
made by second-rate English firms, but less than 
those of the best Manchester firms. In reference 
to design and workmanship, the tools of the best 
American firms leave nothing to be desired. The 
Americans have made a point of catering for the 
English and Continental tool users, and their ex- 
cellent system of measurement, and templet work 
enable them to make parts interchangeable. Per- 
haps it is not generally known that the firm 
of Pratt and Whitney undertake the fittings 
of astronomical instruments as a regular part of 
their business. Another matter perhaps not gene- 
rally known is, that while in the United States the 
rise-and-fall rest is mostly used, the lathes which 
are sent to England mostly have compound rests. 
The American lead screw often has five threads 
per inch. But lead screws of four per inch are 
supplied, if required for English use. 

Much more relating to the subject suggests itself 
to the mind, but this must suffice. These lessons 
of the Show should be laid to heart by the great 
English firms, rich in capital, in’ prestige, in skill. 
In other directions there are not wanting indications 
that English manufacturers will be hard pressed in 
the near future. But one lesson is enough to learn 
at one time. 








NOTES. 
Scientiric BALLOoNING. 
Iv order to test the accuracy of the formula of 
aplace for deriving the altitude of a balloon, &c., 
from the barometric record, Cailletet, to whose in- 
genious apparatus for collecting air samples we re- 
ferred m our articles on ‘‘ Scientific Ballooning,” 
has devised a photographic camera which has been 
constructed by Gaumont. A prismatic box is sus- 
pended from the balloon. Lenses are inserted in 
the lower and in the upper face. Between the two 
& band of sensitised celluloid is moved by a clock- 
work and exposed at regular intervals. The one 





lens produces an image of the scenery down below 
on the earth, the other of the needle of the baro- 
meter, whose point appears near the centre of the 
plate, which has a size of 13 by 18 centimetres 
(5 in. by 7in.). From the distance on the plate 
between two prominent objects on the ground the 
height of the balloon can be derived. Satisfactory 
experiments having been made with this apparatus 
on the Eiffel Tower, Hermite and Besancon took it 
up with them on October 21 in their new balloon 
of 1700 cubic metres capacity, a gift of the Russian 
scientist, Balaschof. he weather was tempestu- 
ous, and the balloon descended after a trip of four 
hours, having attained an altitude of 2500 metres. 
The camera is said to have answered very well ; 26 
photographs were obtained. The apparatus is now 
to be secured against the influences of very low 
temperatures. 


Recorp SPEED ON THE ATLANTIC, 

The North German Lloyd steamer, Kaiser 
Wilhelm der Grosse, has made another splendid 
passage, notwithstanding boisterous weather. She 
finished her homeward run in the recent gale, 
arriving at the Needles on the afternoon of Monday. 
The net time of the passage from Sandy Hook to 
the Needles was 5 days 17 hours 8 minutes ; the dis- 
tance travelled was 3065 sea miles, and the average 
speed throughout the whole voyage 22.35 knots, or 
about 26 statute miles per hour. The best steam- 
ing for the voyage hitherto has been 22.01 knots, 
during a trip by the Lucania, so that this German- 
built, German-owned steamer has easily eclipsed all 
previous performances, a fact which should be well 
remembered by those who are inclined to underrate 
foreign competition. Moreover, the vessel took 
231 cabin passengers—a very large number for this 
season of the year. The other ship leaving for 
Southampton about the same time had 65 passen- 
gers. The following Table gives each day’s run, 
with the weather conditions : 


Date. Miles. Remarks. 

Nov. 24 401 Overcast; snow, squalls; rough sea. 
», 25 520 Cloudy; moderate sea. 
», 26 513 Mostly overcast ; moderate sea. 
», 27 528 Cloudy; smooth sea; northerly swell. 
» 28 525 Rains, squalls; moderate high W. sea. 
» 29 507 Heavy rh very high N.W. sea. 
ae, 71 To the Needles; gale from N.W. 


On one of the days the vessel stopped for 25 
minutes to offer assistance to a burning ship ; this 
has been allowed for in computing the net time 
taken on the voyage. 


Tue First EneiisH Dry Dock. 

The history of dock construction in this country 
has not yet received the consideration it deserves ; 
in fact, except as regards quite modern times, it 
may be said to be non-existent. In his work on 
‘“*The Royal Navy” recently published, Mr. Max 
Oppenheim, however, gives us, as the result of 
researches in the State archives, some most in- 
teresting and valuable material relating to the 
subject. It appears from these researches that, as 
far back as the year 1495, Henry VII. ordered the 
construction of a dry dock at Portsmouth, which 
there is little doubt was the first made in this 
country—although probably, as Mr. Oppenheim 
suggests, they were already known on the Continent. 
The work was, however, carried out without mishap 
of any kind, without foreign assistance, and under 
the direction of Robert Brygandine, who held the 
important office of clerk of the ships. The total cost 
of the undertaking, which was carried out during 
the last months of 1495 and the early part of 1496, 
was 1931. Os. 63d., a sum likely to cause a smile at 
the present day, particularly if allowance is not made 
for the difference in the value of money then and 
now. The dock walls were of wood, and carpenters 
were paid 4d. to 6d. a day, sawyers 4d., and 
labourers 3d. The work took 4 tons of iron at 
3l. 14s. and 41. per ton, besides nails, spikes, &c. 
About 46 weeks was the time occupied in the con- 
struction, nearly half of which was spent at the 
dock head and gates. These were not swung so as 
to be opened and closed as required, but consisted 
apparently of a pair of parallel partitions with a 
space between, which was filled up with stone and 
gravel, so that it took 20 men 29 days ‘‘at every 
tide, both day and night weying up the piles and 
shorys, and digging up ye clay and other rubbish 
between the gates.” When the Sovereign, a three- 
masted ship, came out of dock, a single ‘‘ingyn”’ 
was used for pumping out the water. This dock ap- 
pears to have remained in existence until 1623, 
when it was filled in. When dock gates, as we 





now understand them, came into use, is not clear. 
There are some reasons for thinking that canal 
boats were in use in Holland at the middle of the 
thirteenth century; they were certainly known 
there and in Italy before the construction of 
this dock ; but it is not clear that they were 
widely known in this country until the middle of 
the seventeenth century, when the celebrated John 
Ray mentions them. Mr. Oppenheim draws atten- 
tion to the fact that the term ‘‘ dock ” was used in 
a far wider sense in early days than it is at present. 
Thus the ‘‘ Nomenclator Navalis” of 1625 defines 
a wet dock as ‘‘any creek or place where we may 
cast in a ship out of the tideway in the ooze, and 
then when a ship hath made herself (as it were) a 
place to lie in, we say the ship hath docked her- 
self.” The early dock constructors appear to have 
been for the most part ‘‘marshmen.” 


A New ELecrric ACCUMULATOR. 

Were it not for their weight electric accumula- 
tors would already have been very widely used 
as a means of traction for cabs, omnibuses, and 
other vehicles; even in the case of tramways they 
are in some respects preferable to the overhead 
trolley. Results which have been realised by tests 
at the Electrical Standardising Testing Institution, 
Faraday House, of a cadmium accumulator made 
by the Werner Accumulator Company, of 11 and 
12, Devonshire Chambers, Bishopsgate - street, 
K.C., suggest the overcoming of this difficulty 
of weight. A cell weighing only 8.2 lb. gave 
33.3 ampere-hours, the initial open circuit elec- 
tromotive force being 2.4 volts, and the final 1.9 
volts. Existing accumulators, to give this result, 
weigh considerably more, and the advantage of this 
economy in weight cannot be over-estimated. Mr. 
Alexis Werner, D.Sc., who is the patentee, started in 
the evolution of his accumulator on the assumption 
that it was not absolutely necessary that it should 
be based on the electrolysis of water, and after a 
great many experiments, replaced the electrolysis 
of water by electrolysis of sulphates. The difli- 
culty which he met with, and which probably dis- 
couraged many others, was due mainly to the 
circumstance that it was necessary to obtain a 
regular and strong metallic deposit on the negative 
plates and at the same time the formation of a good 
crystallic peroxide of lead on the positive plate. 
Finally he chose two types, in the production of 
which he uses different alloys of zinc and cadmium. 
The negative plates are very thin -— light sheets 
of iron covered with lead. The electrolyte consists 
of a mixture of solutions of sulphate of cadmium, 
magnesia, and zinc. During the charging, a de- 
posit of a very strong and hard alloy forms of the 
above metals. In order to appreciate the great ad- 
vantages of Mr. Werner’s invention, it is only 
necessary to take as an example the ordinary accu- 
mulator with the three heavy plates for 35 ampere 
hours capacity and weighing 1} kilogrammes. The 
two negative plates, which have a weight of 1 kilo- 
gramme, are replaced by sheets, which weigh only 
100 grammes. During the charging they receive a de- 
posit of zinc and cadmium of 110 grammes, so that 
with a positive plate weighing 500 grammes, the 
total weight for a 35-ampere hour cell is, in the 
charged state, 710 grammes, against 1500 grammes 
for existing accumulators, plus, in both instances, 
the weight of the usual casing. Again the storage 
of hydrogen is made in ordinary accumulators with 
the intermediary of a spongy mass which changes 
its volume by charging and discharging, and by 
this continual inflating and collapsing the plate is 
disaggregated and occasions short-circuiting, which 
is the main obstacle to the application of the accu- 
mulator to traction. But in Mr. Werner’s inven- 
tion the negative plate is covered with a metallic 
deposit, which is very hard and cannot be disaggre- 
gated by being shaken, and never produces short- 
circuiting. On this principle Mr. Werner, with 
the aid of Mr. Kilduchevsky (who has undertaken 
the mechanical part of the construction) has suc- 
ceeded in making a definite type of storage battery, 
the specific capacity of which is 40 ampere-hours per 
kilogramme of plate, while a battery for autocars 
with the motors will have a weight of about 500 lb. 
per horse-power and have a supply of energy to 
last ten hours. 


THe Nava EXPANSION OF JAPAN AND Russia. 

Whatever truth there may be in the alarmist 
telegrams which periodically come from the Far 
East, that war between Japan and Russia is inevit- 
able, there can be no doubt that in a comparatively 
short time the naval forces of these two Powers 
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will be the strongest on the Pacific. In a recent 
issue (ENGINEERING, October 29, page 528, ante) 
we gave a list of the names and the tonnage of the 
warships of Japan with their armaments, and when 
it is remembered that they are all concentrated 
within easy reach, it is seen that they form a force 
which may at any time become a very powerful 
factor in any guestion which may be submitted to 
a settlement by force of arms. Mr. Charles Cramp, 
of the well-known shipbuilding firm of Philadelphia, 
has recently been visiting the shipyards of Europe, 
and he has been surprised at the amount of work 
which is being done for the Japanese. He comes 
to the conclusion that unless Russia and the United 
States awaken to their position in the Pacific, 
Japan will be able to defy either of them in three 
years, and both together in less than ten years. 
He states that the development of the Japanese 
Navy since the war is not to be described as pro- 
gress ; it isa cyclone, Japan being second only to 
England in naval activity, being ahead of France, 
much in advance of Germany, and vastly in the 
lead of Russia and the United States. Moreover, 
her ships are all of the best and highest types of 
naval architecture. During the course of his 
travels he observed the following ships under con- 
struction for the Japanese : 

1. Three 14,800-ton battleships, which are well ad- 
vanced, at Armstrong’s, Thompson’s, and the Thames 
Iron Works respectively. 

2. One battleship of about 10,000 tons, commencing at 
Armstrong’s. 

3. Four first-class armoured cruisers of 9600 tons dis- 
placement and 20 knots speed: two at Armstrong’s, one 
at the Vulcan Works, Stettin, and one at the Forges et 
Chantiers, France. 

4. Two 5000-ton protected cruisers of about 23 knots 
speed, one at San Francisco, and one at Philadelphia. 

5. One protected cruiser of 4300 tons, and about 23 
knots, at Armstrong’s. 

6. Four 30-knot torpedo-boat destroyers at Yarrow’s. 

7. Four more of similar type at Thompson’s. 

8. Kight 90-ton torpedo-boats at the Schichau Works, 
Elbing. 

9. Four more of a similar type at the Normand Works, 
France. 

10. Three 3000-ton protected cruisers of 20 knots, three 
torpedo gunboats, and a despatch vessel, at the Imperial 
Dockyard, Yokosuka, Japan. 

11. A fifth armoured cruiser of the type already de- 
scribed (9600 tons and 20 knots), to be built at Yokosuka. 
And he has no hesitation in saying that the vessels 
Japan is building in the shipyards of England, 
France, and Germany are superior to any vessels 
those nations are building for themselves, class for 
class. Discussing the question against whom the 
naval power of Japan is destined to be turned, he 
evidently thinks it will be Russia, for there are 
many points on which differences may arise between 
that Power and Japan. The Russian Navy esti- 
mates for next year have been prepared and they 
show a total of 8} millions sterling, as compared 
with 5} millions five years ago, but of that amount 
a considerable part is to be spent on naval har- 
bours, barracks, arsenals, and workshops. For 
instance, 1} millions is to be spent on the extension 
of Vladivostock harbour, and on_ ice-breaking 
steamers to test practically the experiment of keep- 
ing it open throughout the winter, and other con- 
siderable sums are to be spent on other harbours, 
and on dredgers. About 4$ millions are to be 
spent on shipbuilding, or about 700,000/. more 
than in the previous year. Some of the ships are 
of large size, but neither in speed nor in equipment 
do they seem to have been kept so nearly up to 
date as those being built for Japan. As regards 
the number of ships, Mr. Cramp comes to the con- 
clusion that in the race for naval supremacy in the 
Pacific, Japan is gaining, while Russia and the 
United States are losing ground. It is quite evident 
that after the next struggle which takes place, Japan 
will be in a stronger position to retain the stakes and 
the spoils of victory then she was on the conclusion 
of the war with China ; and, therefore, that it is pro- 
bable when the next treaty comes to be signed at 
Shimonoseki, the representatives of Japan will not 
be found so pliant as they were on the occasion of 
the last, when they had to resign some of their 
original claims on account of the intervention of 
European diplomacy. The Japanese show plainly 
that they have more faith in ships and guns than 
in diplomacy. 


Tur On1o,—Tenders were recently opened at the office 
of the United States engineers in Cincinnati for building 
four additional locks in the Ohio between Davis Island 
Dam and Lock No. 6, at Merrill, Pennsylvania. The 
bids ranged from 41,000/. to 56,0007. 
new tenders will be invited. 


It is probable that 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet in the 
pig-iron warrant market last Thursday forenoon, when 
not more than 7000 tons of pig iron changed hands. The 
tendency of the market at the close was strong, the price 
of Scotch pig metal advancing 14d. per ton. The market 
was again idle and firm in the afternoon, when only about 
5000 tons were dealt in. At the close of the market the 
settlement prices were as follow: Scotch iron, 45s. 14d. 

r ton; Cleveland, 40s. 9d. ; Cumberland and Middles- 
rough, 48s, and 48s. 104d. per ton respectively. At 
the forenoon market on the following day some 
15,000 tons were dealt in. Prices were rather easier, 
Scotch iron declining 4d. per ton. About 10,000 tons 
changed hands in the afternoon, and the market was 
steady but featureless, and the following were the settle- 
ment prices: 45s. 3d., 40s. 9d., 48s., and 48s. 104d. per 
ton. Some 15,000 tons of pig iron were dealt in at 
the forenoon market on Monday, insiders apparently 
doing all the business. Prices were steady, Scotch iron 
advancing 1d. per ton. Close on 25,000 tons changed 
hands in the afternoon, when the tone was flat, over 
fears that the result of the Engineers’ Conference in 
London would be unsatisfactory. Prices gave way from 
4d. to 1d. per ton from the forenoon level, and the settle- 
ment prices were 45s. 14d., 40s. 9d., 48s., and 48s. 103d. per 
ton respectively. At the forenoon session of the pig-iron 
market on Tuesday some 10,000 tons were dealt in. 
The tone was flat, and Scotch and Cleveland declined 
respectively 1d. and 3d. per ton. In the afternoon the 
market was flat on rumours as to the effect of the engineers’ 
dispute in some of the rolling mills engaged in making 
steel ship-plates. Prices on the day were from 2d. to 24d. 
per ton down. The sales amounted to about other 15,000 
tons, and the settlement prices at the close were 45s., 
40s. 6d., 47s. 9d. and 48s. 104d. per ton. This forenoon’s 
iron market was extremely idle, and only some 15,000 
tons in lots changed wwe Scotch fell $d. and Cleve- 
land 2d. per ton. Other 15,000 tons changed hands in 
the afternoon, and the tone was flat for Scotch, which 
broke 45s., closing with sellers at 44s. 114d. per 
ton. Middlesbrough hematite iron rose to 49s. 2d. 
cash. The settlement prices were 44s. 104d., 40s. 6d., 
47s. 9d., and 49s. per ton. The following are the current 
uotations for some No. 1 special brands of makers’ iron : 

lyde, 50s. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 51s. ; Coltness, 52s.-—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s. ; Carron (shipped at Grange- 
mouth), 51s. 6d. per ton. Last week’s shipments of pig 


iron from all Scotch ports amounted to 4960 tons, as | 


compared with 4799 tons in the corresponding week of last 
year. They included 315 tons for Australia, 755 tons for 
Italy, 705 tons for Germany, 524 tons for Holland, 
smaller quantities for other countries, and 1914 tons 
coastwise. The number of furnaces in actual blast stands 
at 76, an extra hematite furnace having been lighted at 
Calder Iron Works. At this time a year ago there were 
77 furnaces blowing. Six are making basic iron, 35 are 
making ordinary iron, and 35 are working on hematite 
ironstone. It is confidently expected that, in the event of 
the London Conference arriving at satisfactory results, an 
impetus will at once be given to the iron trade in all its 
branches ; indeed, some of the larger works are antici- 
pating demands. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 341,789 tons, as 
compared with 342,019 tons yesterday week, thus showing 
for the past week a reduction amounting to 230 tons. 


Finished Iron and Stcel.—Finished iron is quiet, with 
a fair business doing. There is less inquiry for steel, and 
report has it that makers, here and there, of ship-plates 
have made concessions of 2s. 6d. per ton. 


Sulphate of Ammonia.—Business in this commodity 
continues firm at 97. per ton on spot, at which quotation 
there has lately been transactions. The shipments for the 
year (exclusive of those from Leith, return not being to 

and) stand at 121,680 tons, as compared with 100,043 tons 
for the corresponding period of last year, being an in- 
crease of 21,637 tons. 

Glasgow Copper Market.—No copper was sold at the 
morning meeting of the market last Thursday, and the 
price was unaltered ; nor was any business done in the 
afternoon, but the quotations were then a turn easier. 
At the forenoon meeting on Friday some 200 tons changed 
hands at 47/7. 18s. 9d. and 47/. 17s. 6d. per ton cash, the 
latter marking a decline of 2s. 6d. per ton. In the after- 
noon there was nothing done, and prices suffered no 
further change. Copper was quite idle at the morning 
meeting of the market on Monday, but the price rose 
1s. 3d. per ton. The market was idle and without further 
change as to prices in the afternoon. At yesterday’s 
morning meeting of the market some 50 tons were bought, 
and the price remained unchanged. The position was 
unchanged in the afternoon, and no business was done. 
Nothing was done in copper either forenoon or afternoon. 
The price rose 1s. 3d. in the forenoon. 

Wagon Contracts.—Messrs. R. Y. Pickering and Co., 
wagon builders, Wishaw, have secured a contract for 
twenty wagons for the Dalmarnock Sewage Works, the 
total cost being 1100/7. 


New Shipbuilding Contracts.—Messrs. A. and J. Inglis, 
Pointhouse, have closed a contract with Messrs. G. and J. 
Burns to build a couple of fast passenger steamers for 
their Royal Mail service between Scotland and Ireland. 
The vessels will be of about 1300 tons each. They will 
be fitted with all the modern improvements, and will be 
ready for the station in the early summer of next year.— 
The Irvine Shipbuilding Company have received an order 
from Messrs. J. and P. Hutchison, Glasgow, for a screw 





steamer of 600 tons for their Mediterranean trade.—Messrs. 





T. B. Seath and Co., Rutherglen, Glasgow, have contracted 
to build a steel steamer of about 100 tons gross for the 
Swansea Harbour Trust.—Messrs. A. M‘Millan and Son, 
Dumbarton, are about to build a steel steamer of 3500 
tons gross, to class 100 A in Lloyds’ Register.—Messrs, 
Glen and Co., Glasgow, have contracted with Messrs. R, 
Napier and Sons, Limited, Govan, to build for them a 
— of about 4500 tons deadweight, for the carrying 
trades. 


Clyde Shipbwilding Trade: Launches during November, 
—During the month of November now passed, there 
were launched from Clyde shipbuilding yards 33 vessels 
having a gross measurement of nearly 36,000 tons. Of 
these there were three steamers of large size put into the 
water—the Arabia, for the P. and O. Company, a vessel 
of 8000 tons, built by Messrs. Caird and Co., Greenock ; 
the Boadicea, a vessel of 6000 tons, built by Messrs. A 
Stephen and Son, Linthouse, for Messrs. Wilson, Fur- 
ness, and Leyland; and the Bavaria, a vessel of 4740 
tons, built for the Anchor Line owners, of Glasgow, by 
Messrs. D. and W. Henderson and_Co.; the Mary 
Park, 4000 tons, built by Messrs. A. Rodger and Co., 
Port Glasgow, for the Park Steamship Company ; 
the Aphrodite, 3100 tons, built by Messrs. Russell 
and Co., Port Glasgow, for Mr. John Lockie, New- 
castle-on-Tyne. The estimated work on hand and 
lately contracted for stands at 382,000 tons, as compared 
with 274,000 tons at the same date last year, 280,000 tons 
in 1895, 256,000 tons in 1894, 117,000 tons in 1893, 180,000 
tons in 1892, 172,000 tons in 1891, 190,000 tons in 1890, 
262,000 tons in 1889, 208,000 tons in 1888, 125,000 tons in 
1887, and 136,000 tons in 1886. 


The Price of Splint Coal Advanced.—-Producers of splint 
coal in the West of Scotland advance their prices 3d. per 
ton to-day, in view of the usual extra Cemand at this time 
of the year owing to the approaching holidays. 


University Engineering Society.—Dr. Magnus Maclean 
delivered a lecture last Friday night to the University 
Engineering and Physical Societies on Lord Kelvin’s 
ay the chair being occupied by Dr. J. T. Bottomley, 
‘.R.S. Within the past 36 years Lord Kelvin has 
brought out 45 patents, which include apparatus for tele- 
graphy, navigation and nautical purposes, for the genera- 
tion, measuring, regulating, recording, and integrating of 
electrical currents, and also patents for water taps. 
Many of these instruments were shown to the meeting, 
and the lecture was fully illustrated by lantern slides, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineers’ Dispute.—Both employers and men here 
are watching with keenest interest the progress of the 
Conference in London. At the end of the week the feel- 
ing amongst the men was that their representatives had 
yielded more than they ought to have done; but, on the 
other hand, the employers said they were determined to 
have full control of their works, and a step towards it had 
been gained. Both union and non-union men are standing 
well together. 


The Midland Railway Company in Yorkshire.—It has 
already been announced that the Midland Railway Com- 
pany contemplate the construction of a new line from 
Sheffield to Bradford. The plans, so far as Bradford 
itself is concerned, show that the proposed line will enter 
the place at a point on the north side of the new fever 
hospital at Brierley, and the whole of the distance to the 
station, some two miles, will be tunnelled. In some 
parts the lines will be as much as 299 ft. below the level 
of the ground, and at other points not more than 12 ft. 
from the surface. It is estimated that the expense will be 
enormous; but in carrying out the proposal, the com- 

any will receive the hearty support of the Bradford 

Jorporation and of the Chamber of Commerce, as the 
members realise what an immense advantage it will be to 
so great a commercial centre. The Barnsley people are 
still showing how keen is their disappointment that the 
new line is not going through that town. The Chamber 
of Commerce at their meeting on Monday night chose a 
small committee to see if they have any /ocus standi for 
opposing the Bill and, if they have, to lodge a petition 
against it. The Batley manufacturers are much aggrieved 
that the same railway company are not including in their 
next Bill to Parliament the suggested loop line from 
ee to Batley, which would be a great boon to 
them. 


The Hull Dock Accommodation.—At the annual general 
meeting of the Hull Incorporated Chamber of Commerce 
and Shipping it was stated by Mr. Arthur Wilson that 
the North-Eastern Railway Company were going in for 
a large scheme of dock accommodation at Hull, which, 
if carried out, would materially benefit the timber trade. 
He hoped the company would succeed with their Bill, 
for the extension of the timber trade was absolutely 
necessary. If the company were allowed to carry out 
their plans they would spend very nearly two millions of 
money in improving the port, and the company expected 
their cordial co-operation in their undertaking. He felt 
sure that the oil, the timber, and the grain trades would 
do their best to support the scheme. 


Dangerous Trades.—The Departmental Committee of 
the Home Office appointed tc inquire into certain dan- 
gerous trades had a busy week in Sheffield. The members 
of the Committee present were Mr. H. J. Tennant, M.P., 
Mrs. H. J. Tennant, Professor Oliver, of Newcastle, 
formerly a member of the Lead Committee, and Com- 
mander Hamilton Smith, H.M. Chief Inspector of Fac- 
tories for the district. They visited grinding wheels, 
a shops, steel works, and grindstone —— 





and heard evidence mags | on those trades. Medical 
evidence was taken on lead poisoning, the object 
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being to ascertain whether anything can be done to 
lessen the very large number of cases of lead poison- 
ing, so prevalent amongst file cutters. Special attention 
was also given to the number of serious and fatal acci- 
dents from the breaking of grindstones; and the evi- 
dence of both employers and employed was taken on the 
point. 

Tron and Steel.—The iron trade this week is very 
quiet, and purchases are made only, as a rule, to meet 
current needs. There is comparatively little ordering 
for forward delivery. The following are the quotations 
for delivery in Sheffield: West coast hematites, 58s. to 
60s. per ton; east coast ditto, 57s. 6d. to 58s.; Lincoln- 
shire No. 3 foundry, 44s. to 44s. 6d. ; forge ditto, 42s. 6d. 
to 43s. ; Derbyshire No. 3 foundry, 45s. to 45s. 6d.; forge 
ditto, 40s. to 41s.; bars, 5/. 17s. 6d. to 6l. ; sheets, 77. to 
7. 10s. The slackening off in orders is most marked in 
the bar-iron trade. For steel there is a steady demand and 
most works are fully employed. At the forges and rolling 
mills there is less doing. ‘The War Department are inviting 
tenders for some 200,000 files, rasps, and rubbers, and 
some firms are very well employed now on similar work 
for other Government departments. There is a very 
good demand for colliery stores, and of machinery re- 
yairing there is plenty to do. In several of the lighter 
industries business is tapering off, and there will be by 
no means the pressure of work usually associated with the 
Christmas season. 


South Yorkshire Coal Trade.—Little improvement is 
yet noticeable in the coal trade, though there are signs 
that there will be a brisk demand for all classes between 
now and Christmas, notwithstanding the depressing effect 
of the engineers’ dispute. The pits, on an average, are 
working about 44 days a week. The business in house 
coal is below the average for the season of the year, and 
in some cases stocks are accumulating. In steam coal 
matters are quiet, with little prospect of early improve- 
ment, though the railway companies are still taking in 
excess of their contracts. Coke is also somewhat slack, 
but for future contracts makers are asking an advance all 
round. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiEsBroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, but the market 
was very cheerless in tone, and the amount of business 
transacted was small. In fact, so few sales were recorded 
that it was no very easy matter to fix market quotations. 
There were merchants ready to sell No. 3 g.m.b. Cleve- 
land pig iron at 41s. for prompt f.o.b. delivery, and 
one or two sales were said to have been recorded at 
that figure; but buyers were very shy, and, as a rule, 
were not prepared to pay so much. No. 1 Cleveland 
pig was 42s. 6d. No. 4 foundry was reported scarce, 
and was quoted 40s. 6d., grey forge was about 39s. 6d., 
and mottled and white 39s. 3d. Producers of pig iron 
are generally very well sold, and few, if any, of them 
were prepared to do business at the foregoing quota- 
tions. There was not much doing in Middlesbrough 
warrants, which opened at 40s. 8d. and easing away 
closed very flat at 40s. 6d. cash buyers. East coast 
hematite pig iron was in only very moderate request, and 
many were the complaints that present market rates did 
not cover cost of production. For early delivery of 
Nos. 1, 2, and 3, about 49s. 3d. was the general quotation. 
Middlesbrough hematite warrants were dull throughout 
the ~ at 48s. 94d. cash buyers. Spanish ore was very 
dear. Rubio was quoted at such prices as quite frightened 
buyers, as much as 15s. 6d. ex-ship Tees being named. It 
was said that odd sales had been recorded at 15s. 3d., 
but purchasers were very backward. Freights, Bilbao- 
Middlesbrough, were stiff at 6s. 6d. To-day there was 
very little doing on Change, and there was practically no 
alteration in quotations, 


Manufactured Iron and Steel.-—It is very gratifying to 
be able to give a satisfactory account of the manufactured 
iron and steel trades. Not only is there a considerable 
amount of work going on in nearly all departments, but 
prospects for the future are good, and unless labour 
troubles or some unforeseen difficulties crop up, next year 
promises to be one of considerable activity. Last week’s 
prices are well maintained, The accountant to the Board 
of Conciliation and Arbitration for the Manfactured 
Tron and Steel Trade of the North of England has just 
issued his report for the two months ending October 31 
last, showing the net average selling price for that 
period to have been 5/. 2s. 5d. as against 5/. 2s. 3d. for 
the previous two months, and in accordance with the 
sliding-scale arrangements, wages for December, 1897, and 
vanuary, 1898, will be the same as prevailed during the 
preceding two months. 


Col and Coke.—Unscreened bunker coal varies from 
is. 3d. to 7s. 74d. Manufacturing coal is very abundant 
and weak in pee. Most of the tenders for locomotive 
coal for the North-Eastern Railway have been sent in, 
and it is understood that the i 
above those that have been ru 
coke delivered here 13s. 6d. is 


rices asked are considerably 
ing. For good blast-furnace 
asked. 








NOTES FROM THE SOUTH-WEST. 
c ard iff.—The steam coal trade has shown little change, 
ere have been some good inquiries for early shipment, 


and tonnage is offering more freely. The best steam coal 
to 10s. 9d. per ton, while secondary 
brought 9s. 3d. to 9s. 9d. per ton. House 
good demand both for shipment and 
No. 3 Rhondda large has made 10s. 6d. 


has made 10s. 6d. 
qualities have 
coal has been in 
inland delivery ; 





to 10s. 9d. per ton. The demand for coke has been well 
maintained at previous rates. 


Bristol Tramways.—Notices which have just appeared 
show that it is the intention of the Bristol Tramways 
Company to again bring forward proposals for extending 
its system into the suburban districts. In addition to 
—— made last year, the company now aims at a new 
ine serving the Bedminster district, branching from the 
London Inn, ing through West-street, and terminat- 
ing near the bridge over the railway near Bedminster 
Down ; and a short length of line through Barrs-street 
and Old King-street to join the existing Old Market and 
Clifton branch, so that residents in North Bristol may be 
carried to the railway station vié Old Market-street and 
St. Philip’s Bridge. The company’s proposals farther in- 
include an extension of the Horfield line to the barracks ; 
the Totterdown line to Knowle, terminating at the top of 
the Red Lion Hill, and to the village of Brislington ; and 
a continuation of the Ashton-Gate i to the bridge over 
the Portishead Railway. The company does not con- 
sider its scheme by any means complete, and has offered 
to make any other extension which the Town Council 
may think desirable. The chief interest will centre 
in the intention of the company to apply to Parlia- 
ment direct for authority to equip its existing horse 
lines with electricity, and to work the extensions with 
the same power. Vales this authority is obtained, the 
extension scheme will again fall to the ground. 


Provincial Tramways Company, Limited.—Mr. G. 
Richardson presided at the fortieth ordinary general 
meeting of this company on Friday. In moving the 
adoption of the report and accounts, the chairman said 
the net revenue from the local companies at Ply- 
mouth, Cardiff, Portsmouth, and Grady amounted to 
31,1237. 11s. 3d., an increase of 841/. 3s. 3d. on the pre- 
vious year. After adding the balance brought forward 
from last year, 11017. 2s. 10d., and other small items, 
and deducting the expenses, 2200/., for debenture in- 
terest, 60007. for dividend on the preference shares, 
and 31147. for interim dividend on the ordinary 
shares, there remained at the credit of the net revenue 
account 19,306/. 2s. 2d. It was proposed to set aside to- 
wards the reconstruction of permanent way, 2500/. at 
Plymouth, 35007. at Cardiff, 20002. at Portsmouth, and 
20007. at Grimsby. These amounts, with a dividend of 
5s. 6d. per share upon the ordinary shares, would absorb 
17,9512. 18s. 10d., and leave 13541. 3s. 4d. to be carried 
forward to the next account. The report was adopted. 


Swansea Tramways.—Mr. F. Dawe has been appointed 
its electrical engineer by the Swansea Tramway Com- 
pany. Mr. Dawe is to carry out the work of electrically 
equipping the line, and it is understood that the first 
consignment of rails for relaying it is on its way to 
Swansea. 


Weiring the TaffiiA committee appointed by the| p, 


Cardiff Town Council to report upon a proposal to weir 
the Taff, met on Friday, when the borough engineer 
reported upon the question. After some discussion the 
engineer was instructed to obtain further information and 
estimates. The estimate for carrying out the scheme 
— by Mr. Harper was 100,000/., but the weir was 

xed above Wood-street Bridge, while several members 
¢ the committee thought it should be placed further down 
the river. 


Rhondda and Swansea Bay Railway.—Sir J. J. Jenkins, 
M.P., chairman of the Rhondda and Swansea Bay Rail- 
way Company, referring to a reported contemplated 
amalgamation of that undertaking with the Taff Vale 
Railway Company, states that arrangements are in pro- 
gress between the two companies with a view to having a 
through route vid Treherbert between Swansea, Cardiff, 
and Newport. The two companies are arranging terms 
to work together. 


The Telephone in the West.—For some time past tele- 
phonic communication between the several Government 
establishments in and around the Three Towns has been 
worked under difficulties ; and as a result of suggestions 
from Admiral the Hon. Sir Edmund Fremantle, Com- 
mander-in-Chief at Devonport, the Lords of the Admi- 
ralty appointed a committee to make a survey of the ex- 
isting system and report what alterations were necessary 
to render it efficient. The committee, which included 
FI) Captain Johnstone, Captain Ackland, Captain 
Jackson, and Major Kenyon, RE, have reported that, 
owing to the primitive manner in which several of the 
tele a circuits have been laid down, they fear that 
further trouble will ensue unless an absolutely new system 
is adopted. This, they point out, could be done at a cost 
of about 6000/., either by the Post Office staff or by the 
Director of Works (Admiralty) Department. A central 
exchange will be established at either Keyham or Devon- 
port Dockyard, and will be in ef of a staff of Post 
Office telegraphists, whose duties will be so arranged as to 
enable the exchange to be kept open night and day. It 
has been free, decided to make provision in next 
year’s Navy Estimates for completing the work. 


Plymouth Harbour.—Sir J. Wolfe Barry and Mr. Cuth- 
bert A. Brereton have reported upon the improvement of 
Plymouth Harbour. Their recommendations comprise: 
1. The deepening and ——— of the main low-water 
channel. 2. The construction o ce egg for the 
largest ocean liners. 3. The formation of deep-water 
wharves in the upper portion of the harbour. 4. The ex- 
tension of the breakwater at Mount Batten. 5, The 
construction of a graving dock. 6. A railway extend- 
ing along the whole length of the proposed wharves. It 
is proposed to dredge the channel to a depth of 30 ft. at 
low water spring tides up to a point opposite Messrs. 
Burrard and lows works, where the Cattewater 
narrows. For the remainder of the distance up to 





Laira Bridge the depth would be 26 ft. Between 
the entrance to Sutton Pool and Cattedonen Point, 
2200 ft. of wharf accommodation is to be provided, 
which would be sufficient to accomodate four ocean liners 
alongside at one time. In the my rtion of the Catte- 
water, extending nearly to Laira Bridge, there would be 
1850 ft. more of wharf frontage, with a depth of 26 ft. at 
low water. By the construction of the walls a consider- 
able area of foreshore would be reclaimed, amounting in 
the lower portion to 14 acres, and in the upper portion to 
four acres. This would be utilised for sheds, railway 
stations, sidings, &c., a railway being carried right 
through the property. The cost of the whole works con- 
templated is approximately put by the engineers at 
484,0002., of which 227,500/. is for dredging, 72,5007. for 
quays in the lower harbour, 33,600/. for those in the upper 
harbour, 22,8007. for an extension of the breakwater, 
23,5002. for the railway and stations, 41007. for an 
approach road, and 100,000/. for the graving dock. 


Sewage at Exeter.—A Local Government Board inquir 
of some interest has been proceeding at Exeter wit 
reference to an application from the Exeter City Council 
for power to borrow 40,000/. for works of sewage disposal 
upon the —_ tank system patented by the Exeter City 
Surveyor. r. Dupre, F.R.S., stated in his evidence 
that there was no limit to the application of the system. 
Mr. W. J. Dibdin, chemist to the London County 
Council, said the chief feature of the system was the 
demolition and prevention of sewage sludge which, from 
a very extended experience, he considered the most 
intractable and troublesome matter with which disposal 
works had previously had to deal. The inquiry extended 
over three days. The inspector will.report in due course. 


Cardiff and the United States.—Messrs. Cory and Sons, 
of Cardiff, have decided to establish a regular and direct 
line of steamers to be called the Cory Line, between 
Cardiff and Portland, Maine. The ‘inagaess which, 
during the summer months has m running from 
Montreal to Cardiff with cattle and general cargo, has 
been put on the new station, and will leave Portland 
about January 15 next, and afterwards monthly. 








SuspaquEous TunNELs.—Mr. J. Cowan, M. Am. Soe, 
C.E., proposes to construct subaqueous tunnels where the 
depth of water is not very great by building up successive 
lengths out of heavy timbers. These lengths are con- 
structed on shore, launched, weighted, and floated out to 
the ‘proper point, where they are sunk into a trench 
dredged in the bottom of the river. Means are taken to 
insure that each separate length shall be in line with its 
predecessors. The joints are covered with strong felt, 
and when properly adjusted in position the whole trench 
is filled up with ballast, a ring of concrete a being, at 
the same time, built round the timber tunnel. Finally, 
the interior of the tunnel is lined with brick, this work 
xing done in the dry. 





SMOKE PREVENTION.—Experiments made at Sibley Col- 
lege show that the usual figures for dense smoke per ton of 
fuel employed ranged from 10 to 12 Ib. of soot; of the 
latter about one-half was carbon, the remainder princi- 
pally unconsumed hydrocarbons, 10 to 15 per cent. of 
ash, and, if collected outside the furnace, perhaps 2 per 
cent. of moisture. It was found that no smoke was ever 
produced in an atmosphere of oxygen. With restricted 
air supply the maximum just stated was obtainable ; but 
low temperature combustion and restricted oxygen supply 
appeared to be the two main conditions favouring smoke 
production. Again, the composition of soot was found 
often to be substantially that of the coal from which it 
was produced. A reduction of the proportion of smoke 
made effects a reduction correspondingly, and, perhaps, 
—~ in the percentage of carbon contained in 
the soot. 





A Nzw Coan Catorimeter.—At the recent meeting 
of the American Association for the Advancement of 
Science, a new form of coal calorimeter was described 
by Mr. C. H. Norton, which has been developed in 
the Rogers Laboratory of Physics. The apparatus 
consists essentially of three vessels, each inside the 
next larger. The space between the outer and the 
second vessel is filled with water, and is intended to 
prevent irregular radiation losses. The second vessel 

laced inside this is about 42 in. in diameter by 6 in. 

igh, and has a loosely fitting cover having holes in it for 
the oxygen pipes and the ignition wire. The combustion 
chamber placed inside this is completely immersed in 
water. It is 2 in. in diameter by 2} in. high, and has a 
screw-top cover. The products of combustion escape 
from the bottom, where they pass into a flat box, having 
a spiral division in it. Thence they pass up through a 
worm, and, finally, out at the top of the calorimeter. 
The receptacle for the fuel placed inside the combustion 
chamber takes the form of a platinum crucible, having a 
hole at the bottom through which the oxygen needed for 
combustion passes. At about half its height is fixed a 
diaphragm perforated with numerous fine holes near its 
edge, serving to support the sample fuel to be examined. 
The crucible is covered with a tightly-fitting perforated 
cover. A fine platinum ignition wire passes through the 
sides of the crucible from which it is insulatea by mica, 
and through the sample of fuel, being finally coupled up 
to two stout insulated terminals fixed on the wall of the 
combustion chamber. With this instrument a grain of 
coal requires about two to three minutes to burn, and needs 
not more than 4} cubic foot of oxygen. The maximum error 
due to rise or fall of temperature of the gas, and to evapora- 
tion or condensation of moisture, cannot exceed one-third 
of 1 per cent. The combustion is effected with absolute 
completeness, no soot nor carbon monoxide being produced, 
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THE new session of the Self-Propelled Traffic Asso- 
ciation was opened at the Royal Institution, Colquitt- 
street, Liverpool, on November 26, with an address by 
Mr. Beaumont. 

A new coal-mining company is about to commence 
operations in West Sweden, where coal is already being 
worked to a considerable extent. The capital of the new 
ees. ad is some 55,000/., and about 600 hands will be 
employed. 

A telephonic connection has recently been opened 
between Venice and Treviso. The Italian Minister for 
Post and Telegraphs on that occasion stated that. he 
would do all in his power to bring about the establish- 
ment of State telephones in Italy, and he ho the 
finances of the country would soon allow of the plan 
being realised. 


The Admiralty have intimated their acceptance of the 
tender of Messrs. Caldwell and Co., Limited, Glasgow, 
for the supply and fitting of their steering engines to 
Her Majesty’s royal yacht. These engines will be fitted 
in duplicate in the main engine compartments, and con- 
trolled from the several steering stations according to 
usual Admiralty practice. 

The traffic receipts for the week ending November 21 on 
33 of the aainaioal lines of the United Kingdom amounted 
to 1,590,724., which was earned on 19,034} miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,551,000/., with 18,879} miles open. 
There was thus an increase of 39,724/. in the receipts, and 
an increase of 154? in the mileage. 

An order has been issued by the Local Government 
Board, varying the provisions of Sub-Section 4 of Section 
28 of the Highways and Locomotives (Amendment). Act, 
1878, so that, subject to the conditions specified’ in the 
order, a locomotive may be used on a highway if the 
driving wheels, instead of being smooth-soled or shod 
with cross-bars, are shod with wooden blocks. 


The Swedish Government is understood to have de- 
cided to lay before the forthcoming Riksdag a Bill having 
reference to the building of a railway from Lule (Sweden) 
to Ofoten (Norway) on account of the respective States. 
The questions whether the railway in Norway shall be 
single or double lined; and, whether, in Sweden, the 
building of the railway shall be accompanied by building 
up fortifications, are yet under consideration. 

Speaking at the New York meeting of the American 
Society of Naval Architects, Mr. A. F. Yarrow stated 
that for torpedo-boat fuel the briquettes used by the French 
Government possessed great advantages. These briquettes 
are made from Welsh coal carefully selected and washed. 
In trials of long duration, there is consequently no clinker- 
ing ; in fact, Mr. Yarrow went on to state that when he 
had difficulty in getting a trial through with Welsh coal, 
he sent over for French briquettes, and then very often had 
no further difficulty. 

The Hungarian Government, under the auspices of His 
Excellency M. Bela de Lukac, are making extensive pre- 
parations for participating on a large scale in the forth- 
coming Paris Exhibition of 1900. At a recent meeting 
held at the Buda-Pesth Chamber of Commerce, M. de 
Lukac stated that in the Machinery and Electricity Sec- 
tions Hungary will make an important display, which 
will in no respect be behind that of other countries, and 
will, indeed, surprise the world at the great progress 
made by Hungary in this direction. 

The number of goods wagons in Germany is not by any 
means adequate, and a number of new ones are being 
made. The Prussian State railways possess at present 
58,000 closed and 162,000 open goods wagons; the 
Hessian railways have 8000 closed and 15,000 open goods 
wagons ; in Wurtemberg there are 3029 closed and 3232 
open ; and in Bavaria 9404 closed and 9753 open goods 
wagons. In the latter country especially there seems to 
be a goods-wagon famine, and people complain ; they 
often have to wait some 8 to 14 days for wagons. 


The estate of the late Mr. Alfred Nobel, and which 
comprises property in Sweden, England, Scotland, France, 
Italy, Germany, Austria, and Norway, is estimated at 
33,233,792 kr. 20 dre, of which some 15,000,000 kr. belong 
to foreign countries. The debts amount to 1,644,589 kr. 
92 dre, leaving a sum of 31,587,202 kr. 28 Gre, or about 
1,750,0007. It will be remembered that Mr. Nobel left 
his large fortune for a number of scholarships, but several 
members of the family have entered protests against 
recent proceedings in Sweden in connection with the will. 

The time expired on Tuesday evening for depositing at 
the Private Bill Office of the House of Commons plans 
and other documents in relation to the Private Bill mg 
lation of next session, and at the proper hour it was found 
that plans in respect of the following had been deposited : 
Railways 62, tramways 15, miscellaneous 85, general pro- 
visional orders 87, electric lighting provisional orders 86 
—total, 335. The deposits at this time last year were: 
Railways 67, tramways 19, miscellaneous 61, general pro- 
ddenat orders 91, electric lighting provisional orders 55 
—total, 293. 

The lecture which will be given on the ‘* Mineral Re- 
sources of British Columbia and the Yukon” at the Im- 
erial Institute next Monday at 8.30 p.m,, will be open 
a to the public (without tickets), seats being set apart 
for Fellows of the Imperial Institute and their friends. 
The lecturer is Mr. A. J. McMillan, agony f British 
Agent for the Government of Manitoba, who has been 
supplied by the Government of British Columbia with a 
special set of specimens and illustrations for the purposes 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and Il. in all other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 


The price of quicksilver is 





Heavy steel rails are to Middlesbrough quotations. 
Professor Koch has made some interesting experiments 
with a coherer consisting of chains several yards long 
made up of short rods of iron oxide. Placing this coherer 
in circuit with a battery of two accumulators and a gal- 
vanometer, the passage of strong sparks in the neighbour- 
hood of the coherer caused the resistance of the battery 
of its primitive 


circuit to be reduc Bt ve 
uit tc reduced to ;q55 or even 10,000 


value. Professor Koch suggests that the practical effi- 
ciency of defective lightning conductors which, though 
showing a resistance of 100,000 to 300,000 ohms, never- 
theless act effectively, may be due to a similar reduction of 
resistance at the moment of the passage of the flash. 


Accounts from Geneva report that the proposed con- 
struction of the Simplon Tunnel is viewed with anxiety 
in France, the Gothard Tunnel having already caused a 
yearly loss of 40,000,000 francs to French railways. The 
French Chamber of Commerce at Geneva is,’ therefore, 
moving the French Government to establish a closer con- 
nection between the West Swiss railway system and the 
Mediterranean ports. Up to now Marseilles has held 
almost a monopoly as regards cereals imported into 
Switzerland ; by the construction of the Simplon Tunnel 
Genoa will become a serious rival in this and other 
respects, and Genoa will be 120 kilometres nearer Lau- 
sanne than is Marseilles. To protect the interests of Mar- 
seilles the Geneva Chamber proposes the construction of a 
tunnel through the Col de la Faucille, in the French Jura, 
north of Geneva; this would be 7330. metres long and 





of this lecture. The chairman will be the Hon. Forbes 
G. Vernon, Agent-General for British Columbia. | 


would be continued by a viaduct of 1845 metres. This new 
line would join the French local railway, which runs vid 





St. Laurent and Champagnole to Déle, whence it would 
strike the main line at Pontarlier. It is stated that the 
construction of this tunnel would establish quicker com- 
munication between Marseilles and the Rhine, the Moselle, 
and the Scheldt, and shorten the distance to Antwerp by 
200 kilometres. The project is said to be favourably 
entertained by the French Government. 


The first sod of the South Wales Direct Railway was 
cut by the Duchess of Beaufort on Monday last. The 
new line, which is being built by Sir Weetman Pearson 
for the Great Western Railway Company, will be 33} 
miles long, from Wootton Basset to porte b cee | 
Filton loop and the junction loop with the Midlan 
Railway near Yate. By means of it the distance by 
rail from London to Newport (Monmouthshire) will be 
reduced to 132 miles, as compared with 143 miles vid 
Bath and Bristol, and 158 miles vid Gloucester. It is 
believed that it will enable the services to South 
Wales to be accelerated considerably. The construc- 
tion will involve the making of three tunnels; the 
first, through the Cotswold between Acton Turville and 
Chipping Sodbury, being 24 miles long; the second near 
Alton, a quarter of a mile; and the third, near Wootton 
Bassett, an eighth of a mile. Four viaducts, and about 
100 bridges, will be constructed, and there will be 
seven stations as follows: Brinkworth, Somerford : 
Hullavington, Badmington*, Chipping Sodbury*, Coal 
Pit Heath*, and Winterbourne. At such of these as 
are marked with an asterisk there will be four running 
lines, so that expresses may pass through along the middle 
line while a stopping train is at rest at the platform. 
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FOUR-CYLINDER COUPLED Comp 
CONSTRUCTED AT THE LONDON AND NORTH-WESTERN RAILWAY COMPANY’s WORKS 
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PORN D LOCOMOTIVE “BLACK PRINCE.” 


CREWE, FROM THE DESIGNS OF MR. F. W. WEBB, CHIEF MECHANICAL ENGINEER. 
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Centre of radial truck to centre of 
driving wheels = 


ce ~ 10 ft. 43 in. 
Centre of driving wheels to centre 











of trailing wheels... an os Ds Bias 
Weight on loaded radial truck 19 tons 16 cwt. 
2 driving wheels ... 4. 3 ss 
oe trailing ne i; 28a, 
Total weight ny Se ae ee 
Boiler (diameter outside mean) 4 ft. 3 in. 
», length of barrel i, B., 
Firebox, length outside 6.29. 
"a width outside ” ae ey | lige 
* height from centre of 
boiler to bottom... : Ja oe 
Tubes (number) a; te ay 225 
;, | (outside diameter) ... ~~ 1f in. 
Heating surface: Tubes ... 1241.3 sq. ft 
; ss Firebox 159.1 ,; 
Total heating surface 1400.4 ,, 
Firegrate area . BRD ss 


26 tons 12 ewt. 
2000 gallons. 
3 tons. 


Tender, loaded weight 
Capacity of water tank 
Capacity for fuel 


INDUSTRIAL NOTES. 

Tie Conference of Representatives of the Employers’ 
Federation and of the Allied Trades met on Wednes- 
day, November 24, and on the two following days of 
last week, at the end of which some more or less de- 
finite proposals were agreed to with respect to work- 
shop management. Carefully and patiently the pro- 
posals were elaborated and made by the employers ; 
patiently, but painfully, they must have been con- 
sidered and assented to by the representatives of 
the men. The latter had clamoured for a Con- 
ference; when it was granted they had to strive 
to modify the terms of the employers, so that they 
should betray as little as possible the extent of 
their defeat. The men, who had boasted so often and 
so loudly of an early, an easy, and even of a general 
victory, had to assent to terms which some of their 
friends, or those whom they believe to be friends, at 
once pointed to as a crushing blow to unionism. A 
note of alarm was sounded on Saturday last, with the 
suggestion that the whole trades of the country should 
bestir themselves to prevent the preliminary proposals 
Bred upon taking effect. But there is little danger 
of such a course being pursued. The men’s repre- 
sentatives doubtless feel the painful position in which 
they are placed, and will not run the risk of further 
disaster. The freedom claimed by the employers is 
such as to scare, perhaps, the more violent of the men 
because of its completeness, The best thing about it 
is the provision as to the best means of avoiding, as 
far as possible, further disputes. It is conceded that 
the terms agreed upon shall not ‘‘ be construed as 
applying to the normal hours of work, or to general 
rises or falls in wages.” What the normal hours 
shall be is a question to be settled more or less by the 
Conference. If the workshop question can be got out 
of the way, the other points will not take long. But 
it is evident that the final agreement will embody 
details which will leave the employers in full posses- 
sion of what they demand as the indemnity for the 
long dispute, the losses that have been endured, and 
other inconveniences. The terms will have to be sub- 
mitted to the men for approval. Then will come the 
reaction against the the by whom the action was 
first taken. The experience has been a costly one, in 
many ways. The richest, largest, and best organised 
union in the world has been beaten in open battle, all 
the internal and external forces being brought into 
play to effect a victory. 


At the close of last week the twenty-first distribu- 
tion of strike pay took place, the total participating 
in the distribution being some 84,000 men, on strike 
and locked out in the United Kingdom. The total 
amount disbursed is stated to have been 40,000/., of 
which sum the Amalgamated Society of Engineers 
paid 27,000/. The payments were 15s. to the engi- 
neers, and 6d. per week for each child under age ; 
from 12s. to 15s, to the allied workers; 8s. to the 
non-union men ; and 5s, to the labourers. The official 
figures given out were: Engineers, 29,500 ; labourers, 
31,000; allied workers, 6,000; non-union men, 7500; 
total, as above, 84,000. Towards the total amount 
between 5000/. and 6000:. came from outside sources, 
during the week. The receipts have not yet equalled 
expectations, because so many other unions have had 
to pay their men unemployed by reason of the dispute ; 
the total cost of which, directly and indirectly, has 
been enormous. The contributions from Germany, 
France, and other foreign countries have been fairly 
good considering the low wages and long hours of the 
workers ; but international support is but a fitful 
dream. The large expenditure above indicated will 
have to be continued so long as the Conference lasts, 
or until some tangible settlement is arrived at, because 
the position is simply the status quo ante. The lock-out 
is still in force, but no further additions will be made 
pending an agreement, or the termination of the Con- 


ference. So that some 40,000/. will have to be found 
weekly, and 84,000 men will still be idle, of whom only 
about 30,000 were originally concerned in the dispute ; 
that is to say, directly connected with the body which 
caused the dispute by the strike at a few London 
firms. The boilermakers and iron shipbuilders in 
London have resumed work in accordance with the 
terms agreed upon by their executive and the Ship 
Repairers’ Association. There was, indeed, no other 
course open after the declaration of the Council that 
the employers had not infringed one iota of their 
agreement. Of course, there will be some ill-feeling 
and caucussing for a little time, but the men will see 
that the executive were right. If they had any doubt 
previously, the result of the Conference will satisfy 
them that their action was a mistake, caused, perhaps, 
by sympathy with the engineers. 








The position of affairs has again become critical in 
the cotton trades of Lancashire. The representatives 
|of the operatives had accepted arbitration, though 

there was a strong feeling against it in some districts. 
Then the question was the terms of reference, or the 
basis upon which the proposed reduction was to be dis- 
cussed. The operatives refused the employers’ terms, 
| and submitted others of their own, which the em- 
ployers refused. Then a middle course was suggested, 
and the districts had to be consulted before acceptance, 
the notices being meanwhile withheld. The final 
offer of the employers was that the time basis should 
be from September 22 to the end of the year, and the 
acceptance or refusal was taken as to this period. 
The date for the enforcement of the wages notice is 
extended to December 14, so that there is still time 
for further negotiation. But the attitude of the 
operatives is largely against the proposal of the em- 
ployers, as may be seen by the following returns. 
Farnworth district, with 2500 operatives, for the em- 
ployers’ proposal 427, against it 1969, majority_against, 
1542. At Preston there were only two for and 250 
against. At Bury 10 voted for and 124 against. At 
Rochdale four for and 193 against. At Oldham no 
fewer than 29 meetings were held, when the general 
result was adverse to arbitration. Burnley voted for 
arbitration in the first instance, but afterwards the votes 
were against the employers’ proposals. At Stockport 
and: Reddish operatives were more divided in opinion. 
It seems, however, that the matter is not to be finally 
disposed of by the votes just taken. There = still 
be a ballot of the members, when the vote may be re- 
versed. For the present, however, the position is 
critical. If the final issue is a refusal of the employers’ 
terms, and the employers determine to enforce the 
reduction, there will be a terrible struggle in the cotton 
districts, involving quite as many as, or more, opera- 
tives than have been involved in the engineers’ dispute. 
The outlook for labour is not very good therefore, for 
the funds required will be very great, and some of the 
associations are not financially strong. The one great 
hope is to be found in the fact that the joint committee 
have worked very well so far. The representatives of 
the employers and of the operatives often meet to settle 
differences. These representatives will, doubtless, do 
all they can to avert a struggle. In this there is some 
hope. But if the mass of the operatives take the bit 
in their mouths, the delegates may not be able to 
restrain them. 








The Conference of the representatives of the Amal- 
gamated Society of Railway Servants, held at Bir- 
mingham last week, was important, by reason of its 
numbers, and of the decisions arrived at. It appears 
that 129 delegates were expected, of whom 122 were 
present at the roll call. The Conference was careful 
to prepare a careful report of its proceedings in an 
official and brief form, so as to prevent any indiscreet 
pronouncement. The delegates, it appears, were 
irritated at the silence of the railway companies as 
regards the national programme, and, the report 
states, it was difficult to restrain a bellicose feeling. 
The Conference resolved to address a letter to the 
companies, pointing out that no replies had been 
obtained as to the items in the programme, and to ask 
that the proposals therein contained be submitted to 
arbitration. But it seems that it was also decided to 
prepare strike notices in case of a refusal. The official 
report does not refer to this, but press reports do, 
and, therefore, the companies will consider the appli- 
cation in the light of the threat to strike if concessions 
are not made, or replies sent as to arbitration by the 
close of this month. The forward policy has so far 
failed in its intended effort, but the union officials 
want it to be understood that precipitate action will 
alienate public opinion and be disastrous. But if this 
is so, why use the threat of a strike when asking for 
arbitration? The whole policy is a blunder, and is 
likely to end in disaster. The railway companies are 
acting as the engineering firms have acted, and are 
preparing for the contemplated action. In the midst 
of this the Irish section seem to have determined to 
begin action on their own account on December 15, if 





the Great Northern Railway Company fail to recog- 
nise the men’s union. The men say that they are 


strong enough, and predict that the directors wil] 
climb down within a month. In this way the men 
think to intimidate the directors of the railways of 
the United Kingdom. 





Two important deputations waited upon Ministers 
last week with respect to labour legislation during the 
ensuing session. The deputations were organised by 
the Parliamentary Committee of the Trades Congress, 
and were attended by a large number of trade union 
officials and delegates. The first interview was with 
the President of the Board of Trade, and there was an 
unmistakable appreciation of his efforts to effect a 
settlement of the engineering dispute, both by the 
cheering and by spoken words. The subjects brought 
before him were: (1) The eyesight test on railways ; 
(2) accidents to railway servants; (3) the Steam En- 
gine and Boilers Bill; (4) the reform of the Labour 
Department of the Board of Trade ; (5) the navigation 
of craft on rivers; and (6) workmen’s trains. Mr, 
Ritchie stated that the Board of Trade had no statu- 
tory powers with respect to eyesight tests, and that it 
was not desirable that railway companies should be 
relieved of due responsibility ; the companies were 
acting upon the suggestion of an important technical 
committee. The number of accidents was serious, but 
he doubted if there was any increase in the number. 
It was in the interest of the companies to prevent 
such accidents. There was no objection to strengthen- 
ing the Labour Department if any need existed for it, 
but he thought that it was adequately equipped at the 
present time. The Board of Trade was endeavouring 
to deal with the navigation of river craft, and also with 
the subject of workmen’s trains. 

The deputation to the Home Secretary dealt mainly 
with the subject of the Factory and Workshop Acts, 
suggesting many improvements therein according 
to the views of the delegates. The Home Secre- 
tary stated that he agreed with some of the sugges- 
tions, but as to others there were great difliculties, 
As regards domestic servants, he said that the 
Government could not undertake to make a house- 
to-house inquiry as to the hours worked. There were 
diversities of opinion as to the early closing of 
shops, some districts wanting one thing, some another. 
Different remedies were suggested by various localities. 
The extension of the provisions of the Act as regards 
particulars of work was suggested, for other trades 
desire it as well as the textile workers. Generally, 
the Home Secretary stated that Parliament might well 
lay down rules as to the number of hours to be worked 
by those whom it was desirable to protect, that is, 
mainly children and young persons, and women in 
certain industries, and then that the locality should 
deal with the matter. 





The state of trade in the a industries of 
Lancashire is still materially affected by the dispute 
and lock-out, and will be until the Conference has con- 
cluded its sittings, and effected a settlement of the 
several matters now before it. The firms not in- 
volved in the dispute are busy, while other firms are 
getting all the labour they can under the circum- 
stances. In one way and another it would appear 
that a good deal of labour has been obtained, though 
the defections from the engineers have been but few. 
It shows that, notwithstanding the numerical strength 
of the Amalgamated Society, with 93,000 members, 
there are a great many men outside its ranks. It is 
reported that a good deal of work is in abeyance, ready 
to be engaged upon as soon as the dispute is settled, 
in the shape of new orders, and also orders still un- 
completed owing to the dispute. It is expected, 
therefore, that there will be a flush of work whenever 
the lock-out is terminated, and that overtime, and 
even double shifts, will be general. But the proceed- 
ings of the Conference will, it is thought, be protracted, 
so that the year will have closed before any general 
resumption of work can take place. There is less 
hopefulness as to the future. It is thought that the 
long stoppage will have so disorganised the trade that 
little will be done beyond the completion of orders on 
hand, and of those now pressing, but not yet distri- 
buted. There is an tell eo feeling of insecurity 
which will only die out gradually when the establish- 
ments are again in full swing, and employers see how 
the new arrangements work. The allied trades are 
fairly busy, except where the lock-out has affected 
them, and is affecting them. In the iron market busi- 
ness has been slow, and prices without material change. 
In the pig-iron industry there has been quietude, but 
a fair amount of business has been doing. In the 
finished-iron trade bars have been in demand, and 
“sd have been firm. In the steel trade business has 
een active in some departments, prices being firm. 
Nut and bolt makers report business as quiet, with 
prices barely eed. In reality the iron and 
steel trades donot represent the hopeful feeling which 
was anticipated from the Conference ; at least, it has 
not yet been realised. There is an inclination to 
await developments before any real activity begins. 
The workmen are hopeful of a settlement—there is 10 





doubt about that. 
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In the Wolverhampton district the mills and forges 
continue in regular operation, and, indeed, throughout 
South Staffordshire and East Worcestershire. The de- 
liveries of pig iron fully equal the weekly output from 
all the furnaces in blast, and large quantities are 
absorbed in the district from outside localities. 
Makers of finished iron have a large volume and weight 
of work on their books, and it is anticipated from the 
numerous inquiries on foot by the different shipping 
firms and agents, especially for rolled iron, that there 
will be a largeexport, with plenty of work to the close 
of the present year. Australia and New Zealand, 
South Africa and South America are sending some 
well-filled lines for light and heavy hardware goods, 
galvanised and corrugated iron, railway material, 
hoops, and best sheets. Prices have been well main- 
tained all round, except in the common sheet branch, 
in which there is little improvement, and prices are 
low. Best bars have been in limited request, the run 
being chiefly on merchant iron. The recent advance 
by the Common Unmarked Bar Makers’ Association 
of their minimum rates has resulted in a large acces- 
sion of business from consumers anxious to secure 
supplies before any further advance takes place. The 
steel trade continues active. The transactions have 
been for heavy consignments of bars, plates, and 
sheets, and makers find no difficulty in realising the 
higher values of the last twomonths. The engineering 
and allied trades continue to be busy in nearly all 
branches. The lock-out has not affected them directly, 
though, perhaps, indirectly they may have been 
touched by the stoppages. The hardware trades gene- 
rally have been busy, and continue busy, both in the 
lighter and the heavier branches. (Generally there is 
continued activity, full employment, and fairly good 
wages in all districts and in all branches of the iron 
and steel making and using trades. The entire dis- 
trict has been singularly free from local labour disputes 
for a long time past, and those that have occurred 
have not been of a serious character. The sliding 
scale operates in the iron, steel, and coal trades; but 
its influence apparently extends to branches not 
directly affected by it. The men and the employers 
have got used to negotiation, and consequently there 
is less friction than there was before the Midland 
Wages Board came into existence. 





In the Birmingham district the tone of the local iron 
market has been fairly buoyant, in spite of some con- 
traction in the demand caused by the near approach of 
Christmas. The orders on hand assure full employ- 
ment in most cases to the end of the year, but prices 
only move in response to the higher rates of pig iron, 
the quotations of which rise from week to week, and 
the increased cost of fuel. It would appear that some 
local consumers had underrated their requirements, 
and consequently their orders are pressing and urgent. 
Stocks are so low that there is absolutely nothing to 
fall back upon, and further arrangements are in pro- 
gress to increase the supply of pig and wrought iron, 
but it will be months before the furnaces and mills will 
be in operation. The combination in the sheet trade 
has not been able to advance prices, but the hope is 
that it will be able to prevent a further decline. It is 
reported that two-thirds of the makers have joined 
the combination. Most of the engineering and cognate 
branches of industry continue busy, the lock-out not 
having affected the district. Generally the other 
metal trades and the local hardware trades are busy, 
and some of the lighter branches are tolerably active 
on seasonal work. 

The accountant’s report of the North of England 
Tron and Steel Conciliation and Arbitration Board 
shows that there has been the slight advance of 2d. 
per ton during the two months over which the report 
extends, This will not alter the rates of wages, be- 
cause it is insufficient. But it shows just a little pro- 
gress in the matter of prices. Prices have ruled low 
for a long time past, and all the efforts of the unions 
in respect of wages and hours of labour have not tended 
to lift up prices. It is evident that prices are re- 
gulated by economic or other forces quite outside 
of labour. That being so, labour must learn to know 
what the conditions are, and whether it is possible to 
deal with them. If it is not, then the conditions will 
rule wages whatever the unions may do in any other 
direction. 





The December report of the Iron-Moulders states 
that the membership has attained the highest point 
ever reached. The working membership had slightly 
increased, in spite of the lock-out, but there were close 
upon 1000 members idle. Notwithstanding this there 
Was a net increase in the funds of 260/. 18s. 6d. during 
the month. A strong appeal is made for funds in 
Support of the men locked out, as the Society is re- 
strained by an injunction from granting the 1500/. 
voted by the members by a small majority. A letter 
appears in the report which lays blame upon the exe- 
cutive for its hasty conduct in regard to that vote. 
The action taken is proof positive that the conduct of 
the engineers and the London Committee of the Allied 








Trades did not commend itself to the members of the 
iron-moulders’ body asa whole. A proposal is broached 
for a Parliamentary fund to send Labour members to 
Parliament by a levy of ls. per annum. The execu- 
tive council call attention to the distress in some dis- 
tricts owing to the lock-out, and they suggest local 
relief to members not on benefit. The total number 
of idle members on benefit was 625, but there were 
274 idle, but not on benefit. There were also 307 
on superannuation allowance. The report states that 
there is plenty of work if only the dispute in the en- 
gineering trades can be satisfactorily adjusted. 





The Parliamentary Committee of the Trades Con- 
gress have fixed December 8 for a special meeting of 
the delegates to draw up a scheme of general federa- 
tion for all trades. These schemes are periodical at 
uncertain intervals. But they have come to nothing. 
No properly-constituted union with benefits attached 
will allow an external body to manipulate its funds. 
Any such body might involve all the unions in finan- 
cial ruin. If, for example, the delegates to such a 
body pronounced for a general strike (and many of 
the advocates of federation favour sucha plan), then 
the whole resources of the unions would be in jeopardy. 
The proposals originate in a desire to make Labour 
omnipotent. 


The threatened withdrawal of the funds necessary 
for the salaries of Mr. Thomas Burt, M.P., and Mr. 
Charles Fenwick, M.P., came to nothing. Ata full 
meeting of delegates of the Northumberland Miners’ 
Association, held at Newcastle, the motion was 
brought forward in this form: That no further money 
be expended for political purposes. When it came to 
the vote only three delegates voted for the motion, 
and 48 against it. But perhaps it attained its object 
—irritation. Those two useful members have to bear 
the brunt of envy and jealousy among their own class. 





The Lanarkshire Miners’ Union has declared in 
favour of doing everything in its power to oust Mr. 
Ben Pickard, M.P., from the presidency of the Na- 
tional Miners’ Federation. The reason of this action 
is because he supported as candidate at the late elec- 
tion a coalowner, when a Labour candidate was in the 
field—an ‘‘independent Labour Party” man. But 
Yorkshire is not quite favourable to that party, and 
Lanarkshire has not yet sent its own man to the House 
of Commons. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
November 26, Mr. Shelford Bidwell, President, in the 
chair, Mr. Rollo Appleyard read a paper on “ The Failure 
of German Silver and Platinoid Wires.” The mechanical 
defectiveness, and the consequent electrical instability of 
alloys used for electrical wires, may be discussed from 
two points of view: 1. As to the constitution and metal- 
lurgy of the alloy. 2. With regard to the subsequent 
treatment and environment of the wire. In stating the 
case, the author gives instances of the failure of German 
silver and platinoid wire that has occurred among several 
thousands of resistance coils distributed over widely dif- 
ferent latitudes. In periods of time, varying from six 
weeks to several years after manufacture, the wire on 
some of the bobbins became brittle, and broke, not only 
on the outer layers, but also within the coils. The towns 
where the faults appeared are all within the tropics, and 
included nearly within the isotherm of 25 deg. Cent. 
Other coils, of nominally the same material, manufacture, 
and environment, have retained their original good con- 
dition. It follows that metallurgical differences exist 
between different samples of the same nominal quality 
of alloy. Examples are given to prove that failure some- 
times occurs with platinoid through which no electricity 
has passed. Provided that the wire is good, the effect of 
environment is almost insignificant, 7.c., the question is 
one of metallurgy rather than of instrument-making. 

The author introduces a distinction in regard to brittle- 
ness. He discriminates between ‘‘ primary ” and ‘‘secon- 
dary” brittleness. ‘‘ Primary ” brittleness is characteristic 
of certain alloys (for instance, of gold-lead, or of gold- 
bismuth) from the moment of their solidification. But 
the brittleness of German silver and of platinoid is of a 
different order ; it is a subsequent phenomenon. “‘ Pri- 
mary” brittleness is thus an accident of birth, and 
“‘secondary ” brittleness is a disease that develops with 
age and circumstance. The fracture of bad specimens of 
German silver and platinoid shows patches of dark metal, 
crevices, and fissures. It may be supposed that, during 
the process of cooling, ‘‘liquation” occurs ; the metals 
that first solidify, rejecting yet molten portions, as ice 
rejects foreign matter. Consequently the strength of the 
final alloy varies from point to point of its mass, and in 
passing afterwards through the die, the weaker portions 
give way, and the general structure is loosened. Moisture 
can then intrude through the capillary channels. At all 
fissures and crevices the electric current produces undue 
heating ; this accounts for the failure of resistance-coils 
on arc-light and other circuits. As regards the protec- 
tion of coils against moisture, paraffin-wax is of no use 
whatever ; it is highly absorbent. Shellac varnish is 
greatly to be preferred. Ebonite does not seem to have 
any deteriorating effect, but it may be well to keep the 
alloys out of actual contact with it. In conclusion, Mr. 
Appleyard expressed a hope that British metallurgists 
would give electrical alloys special consideration. Already 








British cable manufacturers are importing thousands of 
tons annually of sheathing wire from Germany. This is 
sufficiently to be regretted ; he had good reason to know 
that instrument-makers were beginning to get the wire 
for their resistance-coils also from Germany. He had 
not enough experience of manganin to say whether that 
material would stand rough service in the tropics. 

Professor Ayrton said the paper had raised the ex- 
tremely interesting question of the permanency of metals 
used for resistance coils. Some time ago he had immersed 
bare platinoid wires in running water in metal tanks, 
and the wires all broke into short pieces. He thought, 
at the time, this “~— be due to electrolysis. On an- 
other occasion he had found that by raising the tempera- 
ture of platinoid to a dull-red heat in the air by an elec- 
tric current, any acquired faults in the wire were cor- 
rected, and the original resistance and flexibility were re- 
stored. Even when such metals are in good condition 
the resistance-temperature curve does not return upon 
itself; it incloses a leop, indicating two distinct values 
for resistance at each temperature. He had been told by 
Dr. Muirhead that coils intended for hot climates should 
be inclosed in air-tight metal cases. English manufac- 
turers were still dubious in regard to manganin. In 1892 
he had 20 coils of this material, each of 1000 ohms; the 
wire was silk-covered. There were 2000 volts between 
the terminals. Their resistance had certainly not 
changed by 1 in 1000, although there was some amount 
of vagueness regarding the fifth figure, which might be 
due to molecular alteration, for they were heated more 
than was good for resistance coils. He confessed that 
this manganin had come from Germany. 

Dr. 8. P. Thompson mentioned an alloy that was pro- 
_ in Germany under the name of ‘ Constantine.” 

e would like to know whether any information could be 
obtained as to the employment of cast-iron wire. It was 
a metal that in some respects commended itself. He had 
observed the failure of some German silver coils, but he 
had generally attributed it to rough handling. 

Mr. W. Watson referred tothe recent work done at the 
Reichsanstalt with regard to German silver and platinoid. 
It was there found that all alloys containing zinc were 
liable to erratic change of resistance, and were unsuitable 
for standard coils. Moreover, even the slight amount of 
zinc introduced into manganin during soldering with soft 
solder robbed that alloy of its constancy. Silver solder, 
containing 75 ad cent. of silver, should be employed for 
manganin. If Professor Ayrton’s coils were soldered with 
soft solder, that was sufficient to account for the change 
in the fifth figure. Shellac varnish was undoubtedly the 
best protection for coils. Absolute alcohol should be used 
as the solvent, and the coils should afterwards be heated for 
some hours at 140 deg. Cent. If a heating current was 
passed through German silver or platinoid coils immersed 
in water, the general result was to produce brittleness. 
Mr. Watson then described a thermostat which he had 
contrived for drying the coils after applying the shellac 
varnish. A hot-air oven contains a thermometer with a 
platinum contact at the 140 deg. mark, and an 8 candle- 
power lamp. The thermometer is in circuit with a relay 
actuating a mercury-key for the 8 candle-power lamp. 
The key consists of two — cups, and a precede. 
ing U-piece of copper, inverted, one limb to each cup, 
It is important to keep the heating circuit always made ; 
for this purpose a 32 candle-power lamp is permanently 
connected between the two cups. 

Professor Perry then read a note on a question in 
‘* Thermo-Dynamics,” arising from correspondence that 
had taken place between himself, Professor Ramsay, and 
Mr. Rose-Innes, with regard to a paper in the Royal Soc. 
Trans. Mr. Rose-Innes replied. The President proposed 
a vote of thanks to the authors, and the meeting ad 


) journed 
until December 10. 








Workineton Docks.—At a special meeting of the 
Workington Town Council on Friday, it was decided to 
contribute 100,000/. towards the cost of a new deep-water 
dock on the south side of the existing harbour. Lord 
Lonsdale’s interests are to be bought out, and traders con- 
nected with Cammell’s, the Moss Bay, the Lowther, and 
the Workington Hematite Works are pledged not to 
contribute less than 75,000/. The estimated cost of the 
dock is 300,000/. A Bill for securing the necessary powers 
will be proceeded with next session, 





Tuk Nortu-Eastern Rainway AND Hutt.—Some im- 
oe statements with reference to proposals of the 

orth-Eastern Railway Company for an extension of 
Hull Docks were made at the annual meeting of the Hull 
Chamber of Commerce. Mr. Arthur Wilson, a North- 
Eastern Railway director, said it would not do the Hull and 
Barnsley Railway Company the slightest harm if the North- 
Eastern Railway Company got the western reservation, 
which both were seeking to on The present scheme 
of the North-Eastern Railway Company would be of great 
benefit to the port ; and if the company were allowed to 
carry out its plans, the North-Eastern Railway Company 
would spend nearly 2,000,0007.. Mr. F. R. Pease, another 
director, said that he and Mr. Wilson had had great 
pleasure in going down to the Victoria Timber Dock some 
time since. They saw a great congestion there, and the 
result of their visit had been the promotion of a Bill in 
Parliament to extend the dock accommodation of Hull. 
The North-Eastern Railway Company had provided in 
the Bill for lighters and keels having a separate entrance. 
Last year, in a House of Commons committee-room, a 
great deal was said of the long stretches of open water 
which would result from alterations in the docks; but 
when it was proposed that the Corporation pier should be 
extended down the river, and that the Corporation tidal 
Sook een ong oe - —— ——— at thought the 
North-Eastern Railway Company might sail 
doing their best for Hull. ee 7 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. Suort Broruers, Sunderland, launched on the 
12th ult. a steel screw steamer named Venetia, built for 
Messrs. Gow, Harrison, and Co., of Glasgow. The 
vessel, which is of the following dimensions, viz. : Length 
between perpendiculars, 352 ft.; breadth, 45 ft.; and 
depth moulded, 27 ft. 9 in., is to be fitted with triple- 
expansion engines by Messrs. Thomas Richardson and 
Sons, Limited, of Hartlepool, having cylinders 24 in., 
39 in., and 66 in. in diameter respectively, with a stroke 
of 42in., steam being supplied at 1801b. working pressure 
by two large steel boilers fitted with Howden’s system of 
forced draught. 


The screw steamer Trojan, built by the Tyne Iron 
Shipbuilding Company, Limited, Willington Quay, to 
the order of Mr. E. C. Thin, Liverpool, left the Tyne on 
a trial trip on the 17th ult. This vessel is 350 ft. by 47 ft. 
by 28 ft. 3 in. depth moulded. The engines, which have 
cylinders 254 in., 41 in., and 68 in. in diameter by 48 in. 
stroke, and three large single-ended boilers, have been 
built by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend, and during the trial the ma- 
chinery ran with perfect smoothness. The vessel being 
partially laden with a deadweight of 2600 tons, attained a 
speed of 12 knots, which was considered very satisfactory. 





The steel screw steamer Mediana, built by Sir Raylton 
Dixon and Co., Limited, Middlesbrough, for the British 
Maritime Trust, Limited, of London, went to sea for her 
trial trip on the 17th ult. Her principal dimensions 
are: Length, 325 ft.; beam, 43 i y aoe moulded, 
22 ft. 11 in.; and has a deadweight carrying capacity of 
over 4200 tons on a light draught of water. Triple- 
expansion engines have been fitted by Sir Christopher 
Furness, Westgarth, and Co., Limited, gay eerie 
having cylinders 22 in., 364 in., and 60 in. in diameter by 
42 in. stroke, supplied with steam by two large single- 
ended boilers. 1e trial was satisfactory. 





The French mail and passenger steamer, Russie, left 
the Tyne for her official speed trial trip on the 18th ult. 
This handsome vessel has been built by the Sunderland 
Shipbuilding Company, Limited, for the Société Générale 
de transports Maritimes a Vapeur, Marseilles, and is in- 
tended for the mail service under contract with the French 
Government, between Marseilles and Oran. Accommo- 
dation is provided for 40 first-class passengers ; and excel- 
lent accommodation is also wer for 40 second-class 
passengers, as well as a Jarge number of third-class. The 
machinery has been constructed by the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, and consists of a very powerful set of engines, 
having cylinders 27 in., 46 in., and 75 in. in diameter by 
45 in. stroke. Steam is supplied by four large single- 
ended boilers, working at a pressure of 190 lb. Through- 
out the trial, which was of some hours’ duration, the 
engines were run continuously without a stoppage of any 
kind at 95 revolutions, and the guaranteed speed of 16 
knots per hour was exceeded. 





The new steamer Willyama, a cargo vessel, built by 
Messrs. W. Dobson and Co., Low Walker, for the Ade- 
laide Steamship Company, Adelaide, for the Australian 
coasting trade, went on trial on the 20th ult., steaming 
12 knots. She is of the following dimensions: Length, 
338 ft.; breadth, 45 ft.; depth, 21 ft. The engines, by the 
North-Eastern Engineering Company, Limited, Walls- 
end, have cylinders 23 in., 38 in., and 61 in. in diameter 
by 42 in. stroke. 





The s.s. Luciana was launched on the 23rd ult. by 
Messrs. Joseph L. Thompson and Sons, Limited, Sunder- 
land, for the Hamburg-Pacific Dampfschiffs-Linie, of 
Hamburg. Her principal dimensions are: Length be- 
tween pomniealianlioas 382 ft. ; breadth extreme, 48 ft. 2 in.; 
depth moulded, 29 ft. The vessel is designed to have a 
deadweight capacity of over 6800 tons. The engines and 
boilers are constructed by Messrs. George Clark, Limited, 
the diameter of the cylinders being 27 in., 44 in., and 
72 in, by 48in. stroke, supplied with steam by three large 
multitubular boilers, wee at 165 lb. pressure. 


Water In New Sovutu Watks.—In view of a report from 
the Colonial Goverment geologist that bed-rock had been 
reached at a bore at Bulyeroi, the New South Wales 
Minister for Mines (Mr. Sydney Smith) has decided to 
stop further boring at this point. There is, however, a 
flow of 1,735,000 gallons of water per day, and the depth 
of the bore at which the water is obtained is from 2300 ft. 
to 2400 ft. 





PETERBOROUGH.-~An agitation which has_ been pro- 
ceeding for some time past with reference to the recon- 
struction of the present exceedingly indifferent station of 
the Great Eastern Railway of Peterborough, has assumed 
a new phase, a suggestion having been made that the four 
railway companies which at present run into Peterborough 
should consider the advisability of having one central 
station. The Great Eastern station is now not only used 
by that company, but also by the Midland and the 
London and North-Western, so that the only company 
which has to come into the proposed combination is the 
Great Northern. This latter company is considering the 
desirability of rebuilding and extending its present 
station, which has become inadequate to meet the require- 
ments of aeey extending traffic, so that the time cer- 
tainly appears to have arrived for the idea of the general 
central station being carried out without any very great 
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difficulty. The principal obstacle will probably be found 
to be one of levels, the Great Eastern, the Midland, 
and the London and North-Western being on a low level, 


and the Great Northern upon a higher level. 





Tue DanisH Mercuant Navy.—At the end of last 
year the Danish merchant navy, according to statistics 
now available, comprised 3418 vessels, with an aggregate 
tonnage of 335,708 registered tons. Of these 3000 were 
sailing vessels, with 172,537 tons, and 418 steamers with 
163,171 tons. In addition to these, there were in Den- 
mark proper 11,606 boats of 4 registered tons and less, 
besides sloops and lighters; 94 with 4709 tons; and 30 
steain dredgers with 1382 tons. During 1896 the number 
of sailing vessels and tonnage had dimiuished with respec- 
tively 10 vessels and 6369 tons, or about 34 per cent., 
whilst steamers had increased with 17 steamers and 
19,112 tons, or about 13 per cent. During the last five 
years the tonnage of vessels had decreased by 8 per 
cent., whilst that of steamers during the same period 
had increased no less than 5 r cent., and the growth 
had been steady during the whole period. The average 
tonnage of the sailing vessels at the end of last year was 
58 registered tons, and that of steamers 429 registered 
tons, against respectively 61 and 315 registered tons, 10 
years ago. The increase during 1896, as far as home- 
nuilt vessels are concerned, amounts to 49 vessels of 1743 
registered tons. The Danish fishing fleet, at the end of 
1896, comprised 872 sailing vessels, with 9726 registered 
tons, and three steamers with 170 registered tons. There 
were bought from abroad, during 1896, 62 vessels of 
28,926 registered tons, of which 14 were sailing vessels, 
with 5285 registered tons, and 28 were steamers with 
23,077 registered tons. There are now amongst the 
Danish sailing vessels of iron or steel, with 45,006 
registered tons. Of the Danish merchant navy 498 vessels 
come upon Copenhagen, viz., 268 sailing vessels, with 
16,339 registered tons, and 230 steamers, with 134,488 
registered tons. 
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Tue Fatat DERAILMENT NEAR MAYFIRLD.—A fatal 
derailment occurred on September 1 between Heathfield 
and Mayfield stations on the London, Brighton, and 
South Coast Company’s single line between Eastbourne 
and Tunbridge Wells. The 8.18 a.m. passenger train ex- 
Eastbourne left the rails at a spot known as Tooth’s- 
bank where, in the hollow between two gradients of 1 in 
50, the line curves to the right with a radius of 24 chains. 
The engine and leading coach were overturned on their 
right sides and overhung the eastern edge of the high 
embankment (inside the curve); the wnderframe of 
the second coach was across the rails with its body 
near the bottom of the slope on the western side, 
and near it were the remaining four carriages, which 
formed the whole train. Thirty passengers com- 
plained of injury, but only in a few cases does it 
appear that the injuries were serious. The driver 
was fatally injured, and died a few minutes after the 
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accident, while the fireman was badly hurt, and the guard 
cut and bruised. Colonel Addison, whose report on the 
matter has now been published, was on the spot a few 
hours only after the accident, and before any attempt had 
been made to move the vehicles, and he came to the con- 
clusion that there was nothing defective in the rolling stock 
which could account for the accident. The engine was a 
six-wheeled side-tank engine with the two leading axles 
coupled, and weighing, when roadworthy, 384 tons. 
The permanent way consists of 78-lb. steel rails, each 
21 ft. long, carried in eight 33-lb. chairs, and fastened 
to 9 ft. by 10 ft. by 5 in. sleepers by three hollow trenails 
and spikes. The sleepers were 2 ft. 2 in. apart at the 
joints, and the fishplates weighed 23 lb. a pair. The 
road for 12 miles, including the Heathfield and Mayfield 
section, contains numerous short reverse curves and steep 
gradients, alternately rising and falling, and Tooth’s-bank 
is generally considered one of the roughest places, ~— 
the complaints of the driverson the one hand, and of the 
platelayers (of fast running) on the other hand, never 
seemed to have assumed definite form sufficiently to have 
necessitated special action on the part of the officers of the 
company, though, as Colonel Addison says, it would 
have been better had a more serious view of the matter 
been taken. Though there was no evidence forthcoming 
on the subject, the inspecting officer comes to the con- 
clusion that probably the train was going somewhat 
faster than usual at the time of the accident, as it was 
four minutes late, and that this, combined with the 
curves and the irregularity of the super-elevation (vary- 
ing from 3 in. to 24 in. in short distances), and the 
probable softness of the bank, especially after the heavy 
rain experienced a short time previously, caused such a 
strain on the road that it burst, with the consequences 
detailed above. It was noteworthy that the engine an 
first coach left the rails to the right, that is, on the inside 
of the curve, and the first wheel-marks are on the inside 
of the chairs on the outside of the curve, while there are 
no marks to show where the right-hand wheels crossed 
the right-hand rail. Colonel Addison thinks that this 
must have happened during a lurch to the left, when all 
the weight of the engine was on the outer wheels. _He 
thoroughly examined the permanent way, and found it in 
very fair order, except that the super-elevation was some- 
what irregular in 6 ti He recommends that this be 
seen to, and that more time be allowed in running be- 
tween stations, and that all attempts to make up time on 
the down grades be absolutely forbidden. He would 
also like notice-boards to be put up on either side of the 
scene of the accident, so that drivers should reduce their 
speed while rounding this curve. At the coroners I- 

uest a fractured chair, containing an old flaw, was pro- 
cee and the accident was mainly attributed to this; 
but Colonel Addison considers that one broken chair, 
even if it existed before the accident, which is doubtful, 
could scarcely have caused the same. He further calls 
attention to the highly praiseworthy conduct of the 
fireman Minns, who shut off steam and drew the fire after 
the accident, although badly injured himself. 
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UNDER THE ACTS 1888—1888, 
mber of views given in the Specification Drawings is stated 
ae er case where none are mentioned, the ‘Specification is 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
i i obtained at the Patent O 


7 Specifications may be Sale 

. Soon, 25, Southampton Buildings, Chancery-lane, W.C., at 
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ai Fh i the abstract, unless the 


cification is, in each case, given after 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the ‘ance of a complete specification, 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


26,303. W. Lloyd Wise, London. (Akt‘ebolaget de 
Lavals, Angturbin, Stockholm.) Dynamo Electric Ma- 
chines. [1 Fig.] November 20, 1896.--This invention has for 
its object improvements in alternating-current generators of the 
kind in which the stationary part of the magnetic field consists of 
an iron casing provided with inwardly-projecting pole-pieces sur- 
rounded by induction coils. The improvement consists in an 
arrangement by means of which the magnetic spreading is re- 
duced to a minimum, and induction action upon the magnetising 
coils is obviated, although such coils are placed in the immediate 
proximity of the armature coils in which electric currents are in- 
duced. A indicates the iron casing which may be formed, as usual, 
of layers of sheet iron, or partly of such layers and partly of solid 
iron. », n and s, sare the inwardly-projecting pole-pieces car- 
ried by the casing, and I are the induction or armature coils 
surrounding these pole-pieces, Bis a rotating iron core placed 
centrally within the casing A, and formed of layers of sheet iron. 
This core hasno coils, but is provided with projections }, prefer- 
ably equal in number to half that of the poie-pieces in the casing 
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A. According to this invention every two adjacent pole-pieces 
nn, 8s in the casing A are surrounded by a common exciting 
coil M in such a way that one such pair of pole-pieces receives 
north magnetisation, the following pair south magnetisation, and 
so on, when a continuous current is passing through the coils M. 
The projections b of the iron coil B are made so broad (preferably 
double the width of the stationary pole-pieces n n, 8 8) that no 
magnetic variations will arise within the exciting coil M of two 
adjacent pole-pieces having the same polarity during the rotation 
of the core B. On the contrary, the magnetism within the in- 
duction or armature coils I belonging to each pair of poles is 
submitted to rapid variations. While the magnetism in the 
stationary pole-pieces in the machine described varies between 
nearly zero and a maximum, the magnetism is reversed in the 
rotating core. In the outer casing the magnetism is partly 
constant and partly varying ; in those parts which are situated 
between a north pole and a south pole, the magnetism is constant. 
These parts may therefore be formed. of solid iron. (Accepted 
October 18, 1897.) 


GUNS AND EXPLOSIVES. 


22,610. E. J. Pennington. Coventry, Warwick. 
Machine Guns, their Carriages and Appurtenances. 























6 Figs.) October 12, 1896.—A represents any suitabl tubular 
framework carrying at one end (preferably the back) a single 





driving wheel B, and at the other end two steering wheels C. 
The driving wheel is operated preferably by two Kane-Penning- 
ton oil motors D, though other motors may be em fovea 
Upon each end of a shaft E, which may be the engine chate or 
some other shaft driven by the engine, is a pulley E!, connected 
with the shaft by a clutch E+, The pulley E!, on one end of the 
shaft, is geared by a band directly with a Bow Fl whence 
another band passes round a pulley F2 secured upon the driving 
spindle G! of the rear gun G. Similar pulleys (F! and F2) and 
bands are provided for working the front gun G2, but instead 
of the band F being carried to the other pulley E!, it passes round 
a pulley E4, secured upon a pin E5 fixed to the lower front part 
of the frame A. The pulleys El and E‘are geared together by a 
band. The clutch E2 may be — or withdrawn by any con- 
venient clutch lever or other mechanism, so as to cause the opera- 
tion of the gun mechanism or not, as required, The belting or 
other means employed for connecting the engine with the gun 
must be provided with ample accommodation to allow of the 
movements of the gun necessary to command the full field for 
which the gun is adapted. Two sets of gun-driving apparatus 
are employed, the pulleys being arranged in different lines, so 
that the guns may be mounted en echelon, one behind the other 
if required. Ina modification each gun may be driven by an in- 
dependent engine—or one engine may be employed for both guns, 
the power being taken from the engine by a flexible shaft or 
other equivalent means. (Accepted October 13, 1897.) 


28,093. H. S. Maxim, London. Projectiles for Ord- 
nance, [2 Figs.] December 8, 1896.—This invention relates to 
improvements in explosive projectiles or shells of the class de- 
scribed in Maxim’s British Patent No. 680 of 1890; that is to say, 
poems provided with means for preventing the erosion of the 

ore of the gun when heavy charges of powder are used therein. 
According to the present invention, the base or rear end of the 
projectile is attached to a flexible metal ee or disc provided with 
a rim or flange between which and the shoulder on the projectile is 
arranged an obturating ring or ~ check of suitable plastic ma- 
teriai, so that when the gun is fired the pressure of the generated 
gases on the cap or disc causes the latter to be deformed and the 
obturating ring to be squeezed or compressed, whereby it ex- 
pands radially against the surface of the bore and makes a gas- 
tight joint between the Jag eagers and the bore of the gun. Ais 
the projectile, B the cap or disc at its base, C the plastic obtura- 
rating ring, and A! the ordinary driving ring. The cap or disc B 
is preferably constructed of gun-metal, and is normally dished or 
bowl-shaped as shown in Fig. 1. It is connected to the base of 
the projectile, by means of a screw b with its concave side directed 
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outward or towards the rear, and it has on its edge or periphery a 
forwardly-projecting rim or flange B!1. A portion of the rear end 
of the projectile is reduced in diameter to form the shoulder a, 
in the annular space behind which the obturating ring or gas 
check C is located as shown. This ring is composed of plastic 
material, such, for example, as asbestos, plumbago, and paraffin 
wax or grease. The forward face of the rim or flange B! of the 
cap or disc B, previous to the discharge, lies in contact with the 
said plastic obturating ring as represented in Fig. 1, and by 
reason of the curved or concave shape of the cap or disc it 
follows that a space b! exists between the inner surface of the cap 





and the base of the projectile. When the gun is fired, the pressure 
of the generated gases acting on the rear surface of the said cap 
flattens the same against the projectile as represented in Fig. 2, | 
thereby squeezing or compressing the said plastic obturating ring 
C into the annular space a! (Fig. 1) that exists between the pro- | 
jectile and the bore, thus — an effectual gas-tight joint | 
between the projectile and the barrel or bore of the gun. By 
reason of the plastic or semi-fluid condition of the substance com- 
posing the said obturating ring and the relative surface areas of 
the cap B and of the ring C, the latter is subjected to a consider- 
ably greater pressure per square inch than that of the gas pres- 
sure in the gun. (Accepted October 13, 1897.) 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 

26,370. J. F. Latham and H. W. Latham, London. 
Means of Adjusting and Maintaining the Adjust- | 
ment of the Bearings of Axles, Spindles, and other 





Rotating Parts. (22 Figs.) November 21, 1896.—The draw- 
ings illustrate variou arrangements of these improved means in 
their application to the ball-bearings of cycles. Figs. 1 and 2 





show an adjustable ball-bearing at one end of the hub of a cycle 
wheel. The adjustable part of the bearing, in this case the cup 
1, is formed with a series of teeth 2 cut upon the usual adjusting 
male screw thread 3, which engages with the corresponding 
female screw thread 4 in the body 5 of the bearing. The tangent 
screw 6 is formed on a sleeve separate from, but fixed on, the 
spindle or bolt 7 by means of a key 8. The bolt 7 is formed at 
one end with a head 9, and at its other end with a washer, and 
with a nut 10 screwing upon the end 11 of the bolt. The bolt 7 
has shoulders 12, 12 of hemispherical or other suitable shape to 
take the thrust of the screw 6, and it is carried in the ends of a 
split collar 13 which encircles a split or divided portion of the 

ody 5 of the bearing. After adjustment has been effected by 
means of the tangent screw 6, the bolt 7 is prevented from rotat- 
ing by means of a spanner applied to its head 9; and the nut 10 
is screwed up so as to contract the split collar 13 upon the split 
or divided portion of the body 5. By this means a two-fold lock- 
ing is effected, namely, the locking of the screw 6 which is 
thereby paren from slacking back, and the locking of the 
adjustable part or cup 1, which is gripped fast by the clamping 
action of the body 5, which is split or divided for the purpose, 
transmitting the pressure of the split collar 13to the cup1. The 
split collar 13 is preferably mounted on the body 5 by means of 
screw thread 14 as in Figs. 1 and 2, or it may form t of the 
body of the bearing as shown in Fig 3. Fig. 3 illustrates a 
crank-axle or bottom bracket bearing for cycles constructed with 
adjusting and locking devices in accordance with this invention. 
Fig. 4 illustrates the application of this invention to the adjust- 
ment of a ball-bearing cone 20 working on a screw-threaded 
spindle or axle 21. (Accepted October 13, 1897.) 


17,422, C.F. Lauand O. W. Lau, Berlin. Recipro- 
cating Saws. [4 Figs.) July 23, 1897.—This invention relates to 
a tightening arrangement for horizontal sawing frames, _— 
of which a number of boards can be sawn at one time. ie saw- 
blades are arranged so as to be capable of adjustment singly as well 
as together, and their ition relatively to one another remains 
invariable ; consequently the boards can sawn into very thin 
sheets with great ease. The tightening device, which consists of 
a fork-shaped body A closed in front by means of two cross-pieces 
ec and cl, is fixed in the sawing frame, and is prevented from 
turning therein by means of a square portion b. In continuation 
of the said square portion is a screw-threaded portion a on which 





works a nut & which serves to operate the device. The saw- 
blades d are provided at their ends with eyes g through which are 
passed flat keys or wedges h which bear against the cross-pieces 
cand cl of the body A. With the aid of these wedges h it is pos- 
sible to tighten the saw-blades singly, and separately, or inde- 
pendently at will, so as to tighten up each single saw-blade as 
required. The saw-blades d are maintained at their ends in a 
predetermined relative position by having their ends engaging 
with slots ¢ in plates e fixed on the cross-pieces ¢ and cl by means 
of screws such as f. The slotted plates e determine the thickness 
of the boards to be sawn, that is to say, the distance of the several 
saw-blades from each other. (Accepted October 20, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


29,071. H. W. Hollis, Spennymoor, Durham, 
Bogie or Carriage for Conveyi: Ingots, &c., from 
the Heating Furnace to the Ro. Mill, [4 Figs.) 
December 18, 1896.—This invention relates to a bogie adap to 
run upon a railway (to a es where it is desired to place the 
ingot, say, toa rolling mill), and to automatically tilt and deliver 
its load at the predetermined point, the bogie being so arranged 


Fig.1. 
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that after delivering its load it will resume the position necessary 
for it to carry loads. Asshown, the bogie is provided with four 
wheels carried on revolving axles mounted in bearings attached 
to the body of the bogie. About the centre of the bogie, and 
lying across it from side to side, is arranged an oblong frame a 
provided with rollers b and supplementary rollers 6! upon which 
the ingot is drawn from the furnace by hydraulic or other power. 
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This frame is adapted to tilt upon pivots ¢ which are placed 
slightly out of the line of the centre of gravity of the frame, so 
that when it has been tilted by the weight of the load carried, 
the frame will return to its horizontal position immediately upon 
the slipping off of the load. To allow the frame totip in the bogie 
the framework of the latter is dropped or is recessed, as indicated 
hy the dotted line d in Fig. 3. The ingot is drawn upon the bogie 
a little beyond the centre line of the frame, so that its weight 
overcomes the tendency of the frame to assume, and remain in, a 
horizontal position ; but the frame is prevented from immediately 
tilting and throwing off the load by a hook e, which engages a pin 
f on the rising end of the frame, which hook forms part of an arm 


g pivoted at h to the framework of the bogie, and carrying a roller 


i which is adapted to run up an inclined plane j so that the hook 
is withdrawn from the pin Jf, and the frame is released when the 
bogie arrives at its destination(at which point the incline j is 
situated). The frame then tilts up and assumes an inclined posi- 
tion, which causes the ingot fo slip off and place itself in the posi- 
tion required upon the live roller table of the mill. When the 
bogie is removed from this point the arm g and roller 7 runs 
down the inclined plane or is moved back, and the hook e engages 
with the pin f and secures the tilting frame in a horizontal posi- 
tion ready to receive the next load. The supplemental rollers 6!, b! 
overhang the framework of the bogie so that the ingot is carried 
clear of the wheels or framework when it is being slid off, and 
the space between the supplemental rollers admits of the dis- 
engagement of the tongs by which the ingot is loaded on the 
truck. (Accepted October 20, 1897.) 


29,705. J. S. V. Bickford, Falmouth, Cornwall. 
Crucible Furnaces. (2 Figs.) December 24, 1896.—This in- 
vention relates to means of fusing or otherwise treating by heat, 
metals or other bodies in crucibles by direct impact of a blow-pipe 
flame upon them. For this purpose an arrangement such as is 
shown in the accompanying figures is employed. The crucible C 
with its metallic or other contents M is placed within a furnace 
chamber having near the hottom an outlet O leading to a chimney. 
Through the top of the chamber centrally over the crucible there 
is a vertical duct D into which is led laterally by a branch B a 
mixture of air with gas or combustible vapour supplied by a pipe 





G acting as an injector nozzle so as to draw in air. In the centre 
of the duct D a jet of air is directed downwards from a pipe A. A 
flame of intense heat is thus caused to issue from the duct D and 
to impinge directly on the material M in the crucible, the products 
of combustion ascending along the interior of the crucible wall, 
passing over its upper edge, and then descending outside the 
crucible to the chimney outlet at the bottom of the chamber, as 
indicated by the arrows. Through the cover of the chamber there 





cycle, and the same orifice with the low-pressure steam pipe g at 
another part of the cycle. The low-pressure steam valve casing 
has also three orifices leading into the low-pressure cylinder, into 
the exhaust pipe and from the low-pressure steam pipe g. The 
sprocket wheels upon the motor shaft are capable of a certain 
angular movement which is imparted to them by a handwheel, 
or its equivalent. They are preferably fixed to or formed on one 
sleeve. There is a key or stop c? upon the shaft, and the sleeve 
is formed with a transverse key-way c? in length corresponding to 
the necessary angular movement of the valve. 
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extreme point of travel of the motor shaft sprocket wheel, the 
valve is set to permit the motor to run in the direction corre- 
sponding with the setting of the valve. The handwheel is 
mounted in suitable bearings in a convenient position for the 
driver to handle. To it is fixed a sprocket wheel of as large a 
diameter as convenient, and in line with it is fixed upon the 
sleeve of or to the sprocket wheels a smaller sprocket wheel, and 
over these two sprocket wheels there is passed an endless chain, 
(Accepted October 13, 1897.) 


27,741. M. Paul, Dumbarton. Steam Engines. 
{1 Fig.] December 5, 1896.—In an engine, as shown, made with 
the improvements, and arranged to act on asingle crank, with two 
stages of expansion, a large low-pressure cylinder A, has fixed to 
its upper or outer end a small high-pressure cylinder B, and the 
high-pressure piston C, and the low-pressure piston D, together 
with a casing or trunk E between them having a diameter nearly 
equal to that of the high-pressure cylinder, are formed in one 
casting, the part between the low-pressure piston and the trunk 
being conical. The pistons C and D, however, might be con- 
nected by a rod with a casing or closed trunk between them. 
The pistons C and D are single-acting, the smaller one receiving 
high-pressure steam on its upper or outer side, and the larger 
one receiving steam on the upper conical, that is the annular 
part of it formed by the excess of its diameter over that of the 
high-pressure piston. The admission port G to the low-pressure 
cylinder A is preferably in the same casting as the high-pres- 
sure cylinder B, and in the conical or other shaped flange H, 
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may be a number of holes H controlled by a turning valve, for ad 
mission of air, so that a flame is produced surrounding the crucible | 
and so accelerating the fusion of its contents. (Accepted October | 
20, 1897 ) | 
RAILWAYS AND TRAMWAYS. 


27,779. A. R. Jones, London. Chair Sleepers for | 
Railways, [5 Fiys.) December 5, 1896.—This invention re- | 
lates to chair sleepers for railways of the kind in which the rail is | 
held between a pair of jaws, the one fixed and integral with the 
sleeper-plate, the other separate and strained into position by a | 
key. The sleeper-plate A is constructed with a jaw B fixed and | 
integral therewith, and with upright sides or brackets C extend- 
ing on each side along that part where the movable jaw D is | 
placed in position. The said movable jaw D is constructed some- | 
what of L-form, is provided with side-ribs E, and its base rests on | 
the sleeper-plate A with its angle F, which is rounded, bearing | 
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against a corresponding] -rounded shoulder G projecting up from 
the sleeper-plate. The upright limb of this jaw is curved so as to 
fit at its upper end against one side of the rail R corresponding 
with the fixed jaw B on the other side. In the upright sides C of 
the sleeper-plate A and through the side-ribs E of the movable 
jaw D, ways H are provided for a key K, which, on being driven 
in, presses the base of the jaw D downwards, thereby causing its 
upper end to clamp the rail R firmly. Suitable holes L are pro- 
vided through the two jaws for the passage of the gauge or tie- 
bar T which is seeured in position on each chair sleeper by a suit- 
able key M. (Accepted October 13, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,980. J. G. A. Kitchea, Manchester. Steam En- 
es for Motor Vehicles. [5 Figs.) November 7, 1896. 

he figures show a compound engine comprising single-acting 
cylinders a, } arranged in pairs, having preferably trunk pistons 
and connecting-rods coupled to one crank ¢ mounted between 
the cylinders. The cylinders are provided with rotary valves 
d, e which are rotated in the direction of the motor shaft. The 
axis of the valve is in each case preferably arranged cross-wise to 
the axis of the cylinders. The valve spindles are each preferably 
fitted with a sprocket wheel d2, ¢?, similar sprocket wheels are 
fitted upon the motor or crankshaft, and endless chains or bands 
are passed round the two pairs of wheels. The valves d e are pre- 
ferably slightly conical and are mounted upon adjustable ball 
bearings. The high-pressure steam valve casing of ordinary con- 
struction has three orifices, one, d6, of which leads into the high- 
pressure cylinder a, one, d’, into the low-pressure steam pipe g, 
and the third, d8, leads from the steam pipe. In the valve are 
two ports, each of which passes through, transversely to the axis 
of the valve. The ports are soarranged as to connect the orifice d8 
leading to the cylinder with the steam pipe g at one part of the 
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with which the high-pressure cylinder is joined to the low-pressure 
cylinder. The steam distribution is effected by means of two 
| valve pistons J and K, fixed or formed on one piece L; and a 
| se M acting as an intermediate receiver is formed in the 
chamber in which the valve works, the steam exhausting from the 
high-pressure cylinder B into the receiver, and passing thence 
into the low-pressure cylinder. The top end of the connecting- 
rod P may (as shown) be jointed to a piece Q held centrally at the 
lowermost part of the trunk E by a tubular rod R, passing up- 
wards and held by a nut S on the upper side of the high-pressure 
piston, Thetubular rod R extends through a stuffing-box T in 
the high-pressure cylinder cover U, and acts as a tail-rod, and it 
has within it a long tube V by means of which the connecting-rod 
pin W is lubricated. The crankshaft and the lower or nearer part 
of theengine may be inclosed in a casing or not. For more than 
two stages of expansion three or more cylinders may be combined 
tandem. Two or more sets of the cylinders may be combined to 
act on two or more cranks, (Accepted October 13, 1897.) 





VEHICLES, 


22,738. The Steam Carriage and Wagon Company, 
| ted, and J. E. Thornycroft, Chiswick, Middle- 
| sex. Motor-Propelled Road Vehicles. [9 Figs.) October 
13, 1898.—This invention has for its object motor-propelled vehicles 
of simple construction that may be readily steered without the 
| use of the so-called Jack-in-the-box motion on the countershaft 
| sometimes employed in such vehicles. 1, la are the driving 
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wise in guides fixed to the underframe of the vehicle and carrying 
a pair of depending arms 7a between which the belt passes and 
which are fitted with rollers 7b. At their lower ends they are 
connected by a bar 7c that extends laterally through a slot in one 
arm of a bellcrank lever 8, the said arm being connected to the 
bar 7c by means of springs 7d interposed between it and fixed 
collars 7e on the bar. The belt-shifting device is, by these springs, 
held normally ina position to keep the belt on the central portion 
of the periphery of the compound pulley. The springs also allow 
the steering gear to be rapidly operated as they permit it to be 
moved in advance of the belt, which is subsequently caused to 
move over by the spring compressed during the movement of the 
steering gear. To operate the belt-shifting device the bellcrank 
lever 8 is connected by a rod 9 to acrank disc 10 that is partially 
rotated when the steering gear is operated. In one form, the steer- 











ing wheels 11, 11a each run on a separate short axle 12, able to be 
turned about a vertical axis and forming one arm of a bellcrank 
whose other arm 12a is connected by a rod 13 which is operated 
through suitable connections from the steering handle. 14 isa 
handwheel with handle 15; the spindle 16 of the handwheel has 
fixed to its lower end a sprocket wheel 17. The crank disc 10 is 
formed with sprocket teeth around its periphery and is driven 
from the wheel 17 by a chain 18. For keeping the driving belt 4 
taut when required, a jockey pulley 19 is journalled in bearings at 
the end of a lever 20 that is connected by a rod 21 witha hand 
lever 22 fitted with a rocking-rod 23, the arrangement being such 
that the speed of the driving may be regulated by applying more 
or less pressure through the jockey pulley 19 upon the belt, even 
whilst t : motor is running at a constant speed. (Accepted October 
13, 1897. 


16,401. W. Peck, Edinburgh. Automatic Steering 
Gear for Motor-Propelled Road Vehicles. [1 /'iy.| 
July 10, 1897.—The object of this invention is to accomplish the 
automatic steering of all kinds of motor-propelled vehicles, by 
introducing a suitable gearing between the driving shaft of the 
motor, and the front or back steering wheel or wheels of the vehicle. 
T and T! represent the steering wheels, which may either be the 
front or back wheels of a motor-propelled vehicle, and A the 
axle on which these wheels revolve. The lock E or part on 
which the axle is centrally pivoted, is connected with the toothed 
are of a circle K. The worm W is fixed to the shaft R, and is 
capable of rotation in either direction owing to the shaft being 
fixed in bearings B and Bl. Two bevelled wheels L and L! are 
fixed to a short tube D, in which there isa slot S. These wheels 
fixed to the tube D are capable of sliding on the driving shaft of 
the motor M, to the full extent of the slot 8, but must revolve 
with the shaft M, owing to the pin P in the slot, but which is 
screwed into the said shaft. By means of the lever H working in 
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a pivot U and between the collars N and N! attached to an exten- 
sion of the tube D, the bevelled wheels L and L! can be moved 
to one side or the other ; their normal position of being free from 
contact with the bevelled wheel V, as shown, being secured by the 
springs J and J!, acting against each other on the lever H. The 
shaft X carries the two bevelled wheels V and V1, the latter of 
which gears into the bevelled wheel Z on the worm shaft R. The 
cords C and C! attached to the lever H pass round the pulleys Y 
and Y! and upwards to the seat of the driver ; or, instead of these, 
a steering handle may be employed to turn that part of the lever 
H extending from the pivot U to the collars N and N}. The 
action of the arrangement is as follows : By pulling one or other 
of the cords C and C!, or turning the steering inandle, one of the 
bevelled wheels L or L! is brought into gear with the wheel V, 
which causes the shaft X to rotate. By the bevelled wheels V! 
and Z, the shaft R, which carries the worm, is made to revolve, 
the toothed arc K to move, and along with this the direction of 
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| wheels and 2, 2a are the two countershafts which are geared by 
| chain or other suitable gear at the outer ends of the said shafts, 
one with each driving wheel. Pulleys 3, 3a are fixed one on the 
inner end of each countershaft, each pulley having one face, so 
| that the two pulleys constitute, as it were, one broad-faced pulley 
| composed of two parts a slight distance apart, and the driving 
| belt 4 is normally equi-distant from either outside edge of pulley 
face. 5 is a motor of any suitable kind, on the shaft of which is 
fixed a driving pulley 6 around which the belt 4 passes. The 
| belt-shifting device comprises a slide 7 adapted to be moved cross- 











the axle of the steering wheels is changed. (Accepted October 13, 
1897.) 





UNITED STATES PATENTS AND PATENT PRA‘TICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford: 
street, Strand, 
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RAILWAY AND OTHER SCHEMES IN 
PARLIAMENT. 
(Concluded from page 674.) 

Tue Great Northern and City Railway have a 
scheme for connecting the line authorised in 1892, 
and now terminating at Finsbury Park, with the 
Canonbury branch. This necessitates a short 
length of tunnel at Finsbury Park, and at the same 
time there is to be a slight diversion of the Canon- 
bury branch railway immediately north of the 
tunnel under Highbury Fields ; but in neither case 
is the railway to be made extensive. The proposed 
Whitechapel and Bow Railway Company is applying 
for an Act to enable the Metropolitan District Rail- 
way and the London, Tilbury, and Southend Rail- 
way to guarantee its stock and to take up its shares. 
The Muswell Hill and Palace Railway Company 
seek powers for short lengths of railway, principally 
to form junctions with the Great Northern Railway 
at Wood Green, a short distance from the south 
end of the Wood Green tunnel, and with the 
Enfield branch, and also with the Great Eastern 
Railway line at Palace Gates Station. The lines 
are wholly within Wood Green parish. A railway 
from Latimer-road, Kensington, to Acton, was autho- 
rised in 1882.; in 1895 the powers were revived and 
extended, and now still further time is sought. 
Such a line would, undoubtedly be an advantage 
to suburban London. : 

Notice has been given by the Wirral Railway 
Company of their intention to promote a Bill in 
Parliament to enable them to make a railway from 
West Kirby to Rhyl, bridging the River Dee near 
its mouth. The line is to cross the golf links to the 
Dee shore, where an extensive embankment is to 
be constructed. Thence a bridge (34 miles in 
length) is to cross the river to a spot midway be- 
tween Mostyn and Point of Ayr. Thence the line 
is to pass to Trewaelod and along the Dee to Rhyl, 
running through various places on the way. The 
railway journey from Liverpool to Rhyl is now 50 
miles, while the projected new bridge over the Dee 
will reduce it to 24 miles. The Mumbles Railway 
and Pier Company seek powers to make an exten- 
sion to Black Pill. The line will commence in the 
parish of Oystermouth by a junction with the rail- 
way of the company about 5 chains from the junc- 
tion of that line with the Oystermouth Railway of 
the Swansea and Mumbles Railways, opposite 
Somerset-place, Mumbles, thence passing through 
the parishes of Oystermouth, Brynan, and Cockett 
to a junction with the Oystermouth Railway. 
The number of trippers which the London and 
North-Western Railway and the Lancashire and 
Yorkshire Railway can put down in Blackpool in a 
dayis enormous. But, apparently, more people would 
go if they could get a new line projected from Park 
Avenue, Blackpool, to Garstang, on the main line 
to the north, halfway between Preston and Lan- 
caster. This would give a more direct route for 
passengers from North Lancashire, and even from 
Leeds. The Mersey Railway Company give notice 
of their intention to apply for an Act to revive and 
extend the periods limited by their Acts of 1888 
and 1892 for the issue and redemption of the whole 
or any part of their redeemable first debenture 
stock, and to make provision for its redemption on 
such terms as the intended Act may prescribe. 
Power will be sought enabling the company, for the 
purpose of paying off this stock and for the general 
purposes of their undertaking, to raise additional 
capital by ordinary or preference shares, or by 
stock, including debenture stock, to be called ‘‘new 
first debenture stock,” and in a second Bill they 
ask for further time for the issue and redemption of 
redeemable first debenture stock. The Lancashire, 
Derbyshire, and East Coast Railway Company, 
which have hitherto gone in for a number of lines, 
content themselves this year with two small lengths, 
both within Chesterfield. They also desire to make 
some slight deviations from the lines already autho- 
rised, but these do not call for extended notice here. 
During the present year the acquisition of the 
West Lancashire Railway by the Lancashire and 
Yorkshire Railway Company has been carried out, 
and now various alterations are contemplated to 
render the line more convenient for traffic. A 
en line is to be made between the West 

ancashire and the East Lancashire Railways, 
starting in the parish of Penwortham, at Preston, 


hear the bridge carrying the North Union Railwa 
7, . y 
over the West Lancashire, and terminating ‘in 
At 
outhport a connecting line is to be made between 


walton-le-Dale, near Whitehouse Junction. 





the Liverpool, Southport, and Preston Junction 
Railway, near Butt-lane, and the Manchester and 
Southport Railway, near the Pool Hey level 
crossing. 

In connection with the Sheffield District Railway, 
which is for the purpose of making a central station 
in that city, the Midland and the Lancashire, 
Derbyshire, and East Cuast Railway have come to 
an agreement, whereby part of the original scheme 
is abandoned ; with the view evidently of utilising 
more fully the Midland system and particularly the 
Treeton and Brightside line. Ratification of this 
agreement is now sought for. Three of the com- 
panies have railway connection with Stratford- 
upon-Avon, or in junction with such lines ask 
power to amalgamate, but even the names would 
not interest our readers. Another railway is to 
be promoted into the Shakespeare country, which 
certainly suggests continued veneration for the 
poet. This projected new line is from the Mid- 
land and South-Western Junction line at Dowdes- 
well to Andoversford and Stratford - upon- Avon. 
The Isle of Wight Railway Company seek power 
to acquire the Brading Harbour and Railway. 
Pilling, a small place on the north side of the 
Harbour of Fleetwood, is to be connected to the 
railway system by a short line starting from the 
breakwater at Knott End, and terminating by a 
junction with Garstang and Knott End Railway. 
A new company is to be formed to build the line. 
The Chipstead Valley Railway Company is seek- 
ing powers to revive its Act of 1893, and to extend 
its term. 

Coming to docks we note than some impor- 
tant work is proposed by the Mersey Docks 
and Harbour Board. Thus the Wapping Dock 
is to be enlarged by the removal of the western 
quay and of part of the southern quay. On 
the other hand, the north-western corner of the 
dock is to be filled ups Two branch docks are to 
be made to the north and the south of King’s Dock, 
which will by them be connected to the Wapping 
Dock when enlarged, as already set forth. A new 
passage is also to be provided between this work 
and Queen’s Dock, which in turn is to be widened 
and deepened. A new graving dock is to be con- 
structed partly on the site of Queen’s Half-Tide 
Dock. Two new branches from Queen’s Dock are 
also proposed, whilst a new passage will be con- 
structed between the Queen’s and Coburg Docks, 
the latter of which will also be deepened, though 
part of it will at the same time be filled in. 
From this dock there will be a new passage to the 
Brunswick Dock, which will also be deepened, and 
a new passage made between it and Union Dock, 
the latter of which is to be enlarged. The Bruns- 
wick Dock will further be provided with a new river 
entrance, and there will be a second graving dock 
constructed, opening out of it. On the northern 
side the Huskisson Dock will be widened by the 
removal of its eastern quay, and a new branch 
dock opening out of it will also be constructed. 
The half-tide dock here will also be widened, and a 
new graving dock constructed. The Sandon Dock 
will be enlarged by a new branch. 

At Weymouth the Corporation are promoting a 
Bill enabling them to borrow money on the security 
of the harbour and pier dues. On the other hand, 
the Great Western Railway Company seek powers 
to construct a new harbour here by building two 
piers, the first of which commencing at the sea- 
wall near the south-west corner of Nothe Fort will 
run out to sea in a south-easterly direction for 17 
chains and thence southerly for 9 chains. The 
second pier, or breakwater, is to commence 30 
chains from the north-west end of the Admiralty 
breakwater and run out to sea in a north-easterly 
direction for a distance of 17 chains. Landing 
places will be constructed at each breakwater. 

One of the most important harbour undertakings 
for which a Bill has been brought forward this year 
is the proposed enlargement of the present Seaham 
Harbour. The new works involve the construction 
of a northern and a southern breakwater. The 
former, starting from the lighthouse rock, will be 
carried out to sea in an easterly and south-easterly 
direction for a distance of 13$ chains, whilst the 
southern breakwater will run towards the north- 
east und be 114 chains long. A new dock, partly 
on the site of the present dry harbour, will be con- 
structed, and have an entrance to the harbour at 
the east. 

A Bill is to be presented for the formation of a 
Harbour Trust or Commission at Newhaven, who 





will undertake the construction of -a long line of 





sea-wall extending to Seaford, and the placing of 
groynes and other defensive works where needed. 
It is suggested that the following bodies should be 
represented on the proposed Commission, viz., the 
Harbour Company, the Brighton Company, the 
East Sussex District Council, the Seaford Urban 
District Council, the Newhaven Urban District 
Council, the Newhaven Rural District Council, and 
the Trustees of the Newhaven Harbour and Ouse 
Lower Navigation. 

At Workington a new company has been incor- 
porated who are promoting a Bill enabling them 
to take over the Worthington Harbour undertak- 
ing, which it is intended to enlarge by the con- 
struction of twonew piers, extensions of the exist- 
ing pier and jetty. One of these piers will be 
167 yards, and the other 175 yards long. A new 
entrance channel to the Derwent is also proposed, 
as well as a wet dock 233 yards long by 200 yards 
wide. Several dock and junction lines connecting 
the proposed works with the local private lines, 
and with Cleator and Workington Junction Rail- 
way are to be made. 

Important works are proposed at Hull by the 
Windsor Dock Company, whose plans comprise, in 
the first place, the building of a sea-wall for re- 
claiming a portion of the Penarth flats. In the 
second the company: intend to construct a dock 
situated in the bed or on the banks of the River 
Ely. The dock will be 192 yards wide at its 
south-eastern end, and 483 yards wide at the oppo- 
site end. One of the side-walls will be 566 yards 
long and the other 640 yards. A lock entrance 
will be provided. Two jetties, one 117 yards and 
the other 150 yards long, will be run out from the 
sea-wall before-mentioned. The works will also 
include the laying of a couple of dock lines, and a 
diversion of the River Ely. 

In Scotland we find that the Old Kilpatrick Dock 
Bill is again to be brought forward in Parliament 
next session, and the text is now published. The 
Bill is on much the same lines as the last. Power 
is asked to make a tidal dock at Old Kilpatrick ; to 
purchase lands and levy tolls, rates, and charges ; to 
make working agreements and arrangements with 
the Lanarkshire and Dumbartonshire and Caledo- 
nian Railway Companies, and with the Clyde Trust. 
Power is also asked to provide for the transfer to 
and vesting in the trustees of the Clyde Naviga- 
tion or others the intended dock and works upon 
such terms and conditions as at any time may be 
agreed upon. The other provisions refer to dock 
powers, bye-laws, the constitution of the harbour 
and pilotage authority, the extension of Bowling 
Harbour, and administrative details. The pro- 
posed tidal dock or basin is to be constructed on 
lands to the west of Old Kilpatrick Station on the 
Lanarkshire and Dumbartonshire Railway, and 
lying between the river and the railway. 

The minor schemes are as follows: The South- 
wold Corporation seek to acquire the existing har- 
bour from the Commissioners, and to improve it 
by dredging. The quiet town of Colwyn Bay is to 
have a pier, with all the usual pavilions, shops, 
and bazaars, if the Board of Trade will give its con- 
sent. The pier is to be 1000 yards long. At Black- 
pool it is proposed to erect another promenade 
pier, the work being undertaken by a private com- 
pany. The pier is to be 645 ft. long, and will be 
commenced at a point near the Palatine Hotel. 
In their General nan Bill the Hull, Barnsley 
and West Riding Railway demand an extension of 
time for the completion of the new docks and 
works at Hull already authorised. Powers are 
sought for vesting the Brading Harbour Under- 
taking in the Isle of Wight Railway Company, and 
to enable the latter company in conjunction with 
the Brighton line and the London and South- 
Western Railway to enlarge the existing pier at Ryde. 
At Portsmouth the Corporation desire to con- 
struct a new wharf, bridge, and other works at 
Camber. The proposed wharf will be 200 ft. long. 
The bridge mentioned is in substitution for the 

resent swing bridge over the Camber, which is to 
Gs removed. The nae dock works, which the 
North-Eastern Railway Company propose carrying 
out at Hull have already been described on page 
661 ante, and need not be further referred to here. 
At Burnham-on-Crouch it is proposed to erect a 
ier ; application for a provisional order for it is 
ing made under the General Harbour and Pier 
Act of 1861, by a Mr. John Smith. A Bill is bein 
promoted for the construction of a dam, lock, an 
ier at Alnmouth, Northumberland. The total 
ength of the proposed dam will be about 240 ft., and 
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from the eastern end of it the pier will be erected, |The Lincoln and East Coast Railway and Dock| A new open breakwater taking its commencement 
and will extend seawards a distance of 200 ft.| Company are promoting a Bill empowering them in the existing Admiralty Pier is also proposed, but 
At Barry Dock and at Southampton Her Ma- /to construct two breakwaters at Sutton-on-the-| it will be a small work only 50 yards long. The 
Jesty’s Commissioners of Works propose to erect Marsh. One of these piers is to be 1300 yards| Board, moreover, wish to abandon further work on 
customs offices, and to acquire the land needed | long and the other 1050 yards long. The Milford the Admiralty Pier extension. The Urban District 
compulsorily, and are accordingly promoting a Bill | Docks Company also have a Bill in which, however, | Council of Menai Bridge are promoting a Bill for 
to this end. The Ipswich Dock Commissioners! no new works are proposed, the various clauses | the construction of a pier about 520 ft. long, and 
seek powers for several works of a minor character, | relating mainly to finance and matters of administra- | having a steamboat landing-place ; other works in- 
comprising the construction of two swing bridges, tion. At Dover the Harbour Board seek powers clude a sea-wall on the south side of Bone Mostyn. 
& jetty 84 yards long, and a wharf. Certain! to vary and extend the East Pier which it isnow| There is great interest in tramways just now, 
hew lines of dock tramway are also to be laid down. | proposed to continue to a total length of 1920 ft. | since we are on the eve of the wholesale introduc- 
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tion of electric traction. Unfortunately, the notices 
in the London Gazette do not always make it clear 
what form of traction is to be adopted. For years 
past it has been customary to insert a clause 
enabling any kind of mechanical traction to be 
employed, but such wide powers have hitherto been 
seldom acted upon. For instance, the Corporation 
of Huddersfield are promoting a Bill to enable them 
to construct tramways in the borough ‘“‘ to be 
worked by animal, steam, gas, oil, compressed air, 
wire or rope cables, electricity, or any mechanical 
power... and to provide the requisite plant.” 
Such a statement really conveys no information, 
and an account of forthcoming tramway schemes 
cannot be much beyond a list of names, since it 
will not interest our readers to know the exact 
route and limit of each system. It may, however, 
be noted that the overhead system is quite com- 
monlyspecifically mentioned in the applications. The 
Urban District Council of East Ham propose to buy 
up the lines in their district and to lay down others ; 
this Bill, however, is for general purposes, and we 
are glad to notice that they seek powers to make bye- 
laws as to steam whistles used in conjunction with 
shows and roundabouts. The best bye-law would be 
one entirely prohibiting their use. The Halifax 
Corporation seek to lay down a system of tramways. 
In Oxford the tramways are to be extended along 
Banbury-road. New tramways are to be built by 
the Corporation of Cardiff. In Hartlepool the exist- 
ing electric tramways are to be extended along 
Church-street, Church-square, and Clarence-street 
to Cleveland-road. At Carlisle the company pro- 
pose large extensions of their existing lines, which 
are on the 3 ft. 6 in. gauge. At Folkestone 
& new company proposes to construct lines from 
Sandgate to Hythe, and to work them electrically ; 
running powers over the lines of the existing com- 
pany are also claimed, in addition to powers of 
lease or purchase of the same. Great extensions 
are also to be made to the Wigan and Portsmouth 
Corporation lines. The Blackburn, Plymouth, and 
Hford public authorities have Bills for the pur- 
chase of the tramways in their districts. The com- 
panies concerned, however, are not deterred from 
—— new works, as we note that the Black- 
yurn, St. Anne’s, and Lytham Company are ex- 
tending their lines in the locality last mentioned. 
Similarly the Devonport, Plymouth, and Stoke 
Company have a Bill for a number of new 
lines. The North Staffordshire Company is 
arranging for new lines at Hanley, Fenton, 
Burslem, and Newcastle - under - Lyme. At 
Hastings and St. Leonards a company has 
been organised to institute electric trams; then the 
sristol Tramways Company seek powers for the 
introduction of electric traction throughout their 
existing system, and desire authority to further 
extend their lines. Other bodies seeking a greater 
choice of methods of traction are the Corporations 
of Oldham and Keighley. Provisional orders for 
new systems are sought for by the local autho- 
rities at Great Crosby and Waterloo-with-Seeforth, 
and by companies at Norwich and Eccleshill. 
Coming to London, the County Council has, we 
believe, the distinction of being the only applicant 
this session not demanding powers to use mecha- 
nical traction. They propose new lines in Hol- 
born, Clerkenwell, and Islington, with powers to 
lease the working of the same toa company. New 
lines are proposed by the United Tramways Com- 
pany in the Hammersmith and Hounslow districts. 
One of these lines will be laid along the Shepherd’s 
Bush and Brook Green roads from Uxbridge-road 
to the Broadway, and a second from Uxbridge-road 
to Goldhawk-road ; whilst further west new lines 
are to be laid from Kew Bridge, through Brentford 
and Hounslow, to Acton, and at the same time 
certain of the company’s existing single lines will be 
doubled, in particular that from Kew to Richmond. 
The Woolwich and Sout)-East London Tram- 
ways Company propose new lines at Woolwich and 
Plumstead. Another new line is that proposed 
between Highgate and Finchley, which it is pro- 
posed to lay along the Great North Road. 
Notwithstanding the rapid spread of electric 
lighting, gas enterprises still extend, and there are 
a notable number of them seeking enlarged powers. 
It is difficult to tell from the notices in the Gazette 
what is really intended, since the applications are 
generally made in stereotyped phrases, which may 
mean much or little, according to circumstances. 
Applications are to be made by the Whitchurch Gas 
Company, the Halifax Corporation (for the supply 
of water-gas and the treatment of residuals), the 


Urban District Council of Selby, the Churwell | 


At Carlisle the Corporation propose to impound 


Gaslight Company, the Blackpool Corporation, the | the water from a number of springs in Geltdale and 
Swansea Gaslight Company, the Enfield Gas Com- | throw weirs above both the Newwater and the Old- 


pany, the Urban District Council of Filey (to buy | water slightly above their confluence. 


There will 


up the Filey Gas and Water Company), the Urban | be also an impounding reservoir at Castle Carnock 
District Council of Haworth, the Market Har- | formed by damming the Beck there, this dam being 
borough Urban District Council (purchase of pre- | 290 yards long. Finally, a service reservoir will 
sent works), the Middlesbrough Corporation, the | be constructed at Wetheral, its dimensions being 
Budleigh Salterton Gas Company, St. Anne’s-on- | 200 yards by 120 yards. The Newhaven and Sea- 
the-Sea Gas, Light, and Coke Company, the King’s | ford Water Company seek power to lay a line of 
Lynn Gas Company, the Thanet Gas, Light, and | pipes under the Ouse from Denton parish to New- 


Coke Company, the York United Gaslight Com- 
pany, the Slough Gaslight and Coke Company, 
the Coldwall Gas Company, the Redhill Company 
(to purchase the Reigate Company’s undertaking), 
the Freshwater Gas Company, the Crossgate, Hal- 
ton, and Seacroft Gas Company, the Frodingham 
Company, the Morley Corporation (Purchase Bill). 

The Ross Water Works are peculiar in that they 
have a ‘‘sole proprietor or undertaker,” namely, 
‘“‘Thomas Blake, of Lebanon, Ross, in county of 
Hereford, Esquire,” who seeks a provisional order 
to enable him to raise additional capital of 5000/. 
The Corporation of Halifax propose to build three 
reservoirs to be called respectively the Lower, 
Middle, and Upper Walshaw Dean reservoirs on 
the Walshaw Dean Waters, together with the neces- 
sary aqueducts and pipe lines. These reservoirs 
will intercept a large number of streams, many of 
which now flow into the River Calder, the Roch- 
dale Canal, the Calder and Hobble Navigation, the 
Aire and Calder Navigation, the Knottingly and 
Goole Canal, the River House, and the River 
Humber, and the German Ocean. Probably there 
will be no opposition on account of the last being 
robbed of fresh water. The Barrow-in- Furness 
Water Company, Limited, are seeking to acquire 
some springs at Woodhouse, near Corglinhurst. 
The Urban District Council of Felixstowe and 
Walton promotes a Bill to enable it to buy up the 
Felixstowe and Walton Water Works Com- 
pany. In a similar way the Urban District 
Council of Filey seeks to acquire the works of the 
Filey Water and Gas Company. A water com- 
pany at Blackpool is seeking an Act which includes 
a good deal besides a supply of water. The com- 
pany is already furnishing sea-water to the town, 
but now it proposes to erect a pier 1017 ft. long, 
starting from the north shore, opposite the Park 
Hotel (formerly the Claremont Hotel), and to build 
at the end a pumping station to deliver an im- 
proved supply of water. Besides the pumping 
station, there are to be on the pier ‘‘ baths, 
dressing-rooms, pavilions or assembly-rooms, con- 
cert-rooms, aquaria, shops, saloons, bazaars, read- 
ing, refreshment, and other rooms and conve- 
niences.” Blackpool already contains more attrac- 
tions for the ‘‘ day tripper ” than any other place 
in the kingdom, but evidently he has still longings 
which are not satisfied. Two reservoirs are to be 
constructed, if Parliament is willing, by the Hartle- 
pool Gas and Water Company, the first on the Amer- 
ston Beck at Embleton, and the second on Dalton 
Beck, Char Beck, Bogle Beck, and Cradock Beck at 
the Howls, in the parish of Dalton Piercy. Several 
new lines of pipes will be necessitated by these 
reservoirs. The Urban District Council of Kettering 
propose to buy up the Kettering Water Works 
Company, and the Corporation of Rochdale have a 
similar design regarding the Todmorden Water 
Works Company. At the same time they propose 
several reservoirs, viz., the Gorpley storage reser- 
voir crossing Howroyd Clough, the Ramsden storage 
reservoir on the Ramsden Clough, the Wardle ser- 
vice reservoir in the parish of Wardle, the Hey 
Head storage reservoir at Littleborough, and the 
Hey Head tank, also at Littleborough. These 
works will impound a large number of brooks 
which now flow into Walsden Water, and thence 
into the Aire, the Ouse, the Humber, and the 
North Sea. Also a number of brooks which flow 
into Long Clough Brook, thence into Town House 
Brook, the River Roch, the Irwell, the Mersey, and 
the Irish Sea ; evidently these water works lie on 
the divide between the eastern and western water- 
sheds. 

A company is projected to construct water works 
for the parishes of Crawley, Ifield, and Three 
Bridges. The water will be pumped at Ifield, and 
stored in two service reservoirs and a water tower. 
The Corporation of Carmarthen propose to build a 
storage reservoir in the dingle known as Nant-Cwm- 
Tawel Dingle, in which is a stream now running 
into the Gwili River, and thence through the Towy 
into the sea. 











haven parish, and to construct a new service reser- 
voir at Piddinghoe. However, we note that the 
Water Board in the same district seek powers to 
purchase the company’s undertaking and to sink 
new wells at St. Anne’s and Southease with a reser- 
voir on Southease Hill. The Wey Valley Water 
Company have a Bill for new wells, pumping 
plant, and reservoir at Crondall, and fora water 
tower at Frensham. The Brompton, Gilling- 
ham, and Rochester Water Company seek powers 
to put up a new pumping station at Chatham and 
a service reservoir at Woolman’s Wood. 

For the Keighley water supply it is proposed to 
form a reservoir at New Bully Trees by putting a 
tank 196 yards long across the Sladen Beck. The 
Tynemouth Corporation have a Bill authorising the 
construction of an impounding reservoir by a dam 
333 yards long across the River Font. The 
works proposed also include a service reservoir 
in Chirton Parish, and new pumping stations 
at Lydden and Alkham. The Folkestone Corpo- 
ration are promoting a purchase Bill. At Norwich 
the Water Works Company seek powers to con- 
struct a subsiding tank at their Heigham Station, 
and a service tank at Mousehold. The Rhymney 
and Aber Valley Company has been formed to 
construct two reserveirs and to supply the sur- 
rounding district. The first of these reservoirs 
will be formed by a dam 236 yards long across 
the Nant Pitgwellt Brook, and the second by a 
dam 252 yards across the Rhymney River; both 
reservoirs will be situated wholly or in_ part 
in the parish of Gelligaer. The Bacup Corpo- 
ration Bill proposes a reservoir at Ravenstall 
formed by a bank across the Cowpe Brook. 
The Haslemere District Water and Gas Com- 
pany propose well-pumping stations and several 
reservoirs at Frensham. The Clacton - on - Sea 
Gas and Water Company seek powers to sink 
five wells at Great Bromley, Great Bentley, and 
Osyth, and to construct a service reservoir at Great 
Clacton. A purchase Bill is presented by the 
Wath-upon-Dearne District Council. The Mid Kent 
Company seek to make new wells and erect pumps 
at Halling, with a reservoir at Birling. The South- 
end Water Works Company also desire to sink a 
number of new wells and further to extend their 
area of supply. New wells are also to be put down 
by the following companies: The Cranbrook Dis- 
trict Water Company, the North Warwickshire 
Water Company, the St. Neot’s Water Company, 
and the Ightham and Wrotham Water Works Com- 
pany. Only one of the London companies has a 
Bill this session, and this is the Southwark and 
Vauxhall Company, who propose to make two new 
storage reservoirs at Walton-on-Thames ; one of 
these will have an area of 247,100 square yards, 
and the other one of 316,513 square yards. 
Suitable pumping plant and conduits are also pro- 
vided for in the Bill. The Staines Reservoir Joint 
Committee seek powers to enlarge the reservoirs 
already authorised. 

The Electric Lighting Acts were framed very 
strongly in the interests of municipalities. It will 
be remembered that the first gave the private 
undertaker only 21 years’ possessson of a district 
before he was liable to be bought out by the local 
authority, at the ‘‘then value” of the plant, with- 
out any compensation for disturbance or loss of 
prospective profits. Very few people were found 
bold enough to embark their capital or risk a 
security ; neither did the municipalities show any 
eagerness to enter the field on their own account. 
A cry arose that the industry was being stifled by 
legislation, and we were being deprived of the ad- 
vantage of electric light out of regard to public 
bodies who were only dogs-in-the-manger. The 
truth is that the Act was a blessing in disguise, and 
saved a large amount of money which would other- 
wise have been wasted on ill-designed plant. Ex- 
perience in the United States is ample proof that 
we lost nothing by the delay. Eventually a 
second Act was passed extending the term to 
42 years, a term which satisfied capitalists. In 
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the Act also the claims of local authorities were 
considered, for they were given the preference, 
and very ample time was allowed them to make up 
their minds before private enterprise was permitted 
to establish itself in their territories. That time is 
now running out in many cases, and unless the local 
authorities take action, other people are certain to 
do so, for it has been demonstrated that electric 
lighting is a profitable business, even in towns of 
small dimensions. 

The recent issues of the London Gazette contain 
the names of many towns which are seeking provi- 
sional orders. In very few cases, however, is there 
anything of engineering interest to chronicle, and 
a list of names is almost all we can give. They are 
as follow: Ossett, Willesden, East Ham, Alder- 
shot, St. Albans, Halifax (to manufacture and let 
on hire electrical appliances), Westgate - on - Sea, 
East Stonehouse, Rotherham, Weymouth and Mel- 
combe Regis, Chorley, Colne, Rawmarsh, Doncas- 
ter, Stourbridge, Blackpool (additional powers to 
supply electricity ‘“‘in bulk”), St. Marylebone, 
Hastings (to purchase and extend present under- 
taking), Crewe, Lewes, Gravesend, Darford, 
Aston Manor, Batley, Burslem, Royal Leamington 
Spa, Mayam, Stoke-on-Trent, Shrewsbury, Lewis- 
ham, Chichester, Melton Mowbray, Bridgewater, 
Westgate-on-Sea, Warrington, Smethwick, Leigh- 
on-Sea, West Bromwich, Middlesbrough, King’s 
Norton, Oldbury, Lowestoft, St. Anne’s-on-Sea, 
Ilfracombe, Kingswinford, Whiston, Darlington, 
Huyton with Roby. 

The private electric undertakings seeking new or 
enlarged powers are few, and are as follow: The 
Chelmsford Electric Lighting Company, the Royal 
Leamington Spa Electric Light and Power Com- 
pany, the Weston-super-Mare Electric Light and 
Power Syndicate, Ramsgate (by the Electric Supply 
Corporation), Ryde Electric Light and Power Com- 
pany, Peterborough Electric Light and Power Com- 
pany, Weymouth Electric Light and Power Com- 
pany, Penarth Electric Lighting Company, Preston 
(by the National Electricity Supply Company), 
Melton Mowbray Electric Lighting Company, 
Norwich Electric Lighting Company, Buxton Dis- 
trict Electric Light and Power Company, Chelms- 
ford Electric Light Company, Chiselhurst Electric 
Supply Company. 

In London powers to light the St. Giles’ and Hol- 
born districts are sought by the County of London 
and Brush Provincial Electric Lighting Company, 
and for the first-named district also by the Charing 
Cross and Strand Electricity Supply Company. 
The first-named company have also a Bill for 
lighting the parish of Marylebone, a second being 
promoted by the Marylebone Electric Supply 
Company. <A third scheme promoted by the 
County of London and Brush Company is that for 
Bermondsey, Rotherhithe, and Greenwich dis- 
tricts. The Metropolitan Electric Supply Com- 
pany seek powers for a new station at Acton-lane. 
At Lewisham a provisional order is sought by the 
Great Western Electric Supply Company, who, as 
noted above, have a rival in the local authority. 

A big power distribution scheme, of which, un- 
fortunately, no details are given, is promoted by 
the Midland Electric Corporation for power dis- 
tribution, who propose.to distribute power electri- 
cally from central stations to Walsall, Wednesbury, 
West Bromwich, Wolverhampton, and the sur- 
rounding district. A record undertaking, of which 
equally meagre details are given, is promoted by 
the General Power Distributing Company, who 
limit their operations to the district, within a radius 
of 26 miles from Warsop Church. 

One of the most important works in the neigh- 
bourhood of London for which powers are this year 
demanded is the re-construction of Kew Bridge, 
for which a Bill has been promoted by the County 
Councils of Middlesex and Surrey. Important im 
provements are also foreshadowed in the BIll pro- 
moted by a private company for constructing new 
Streets at Westminster, and prolonging the embank- 
ment part of the Houses of Parliament to Lambeth 


ridge. 








VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 674.) 

: _  Ratiway Materia. 

Every important railway company in Britain, 
and many prominent Kuropean and Colonial rail- 
ways, have received from Vickers’ works in Shef- 
field some of their railway products, which include 
not only cast-steel points and crossings, to which 





reference has already been made, but, more im- 
portant still, crank and straight axles, connecting 
and coupling-rods, tyres, horn-blocks, &c. In 
dealing with this department, of which Mr. R. N. D. 
Bruce is manager, we may adopt the same course 
as with the others, beginning with the ingot. The 
same liberality in metal as characterised other cast- 
ings is also noticeable here. Thus for a 17-cwt. 
crank axle the weight of ingot is 70 cwt., and for 
a 8-cwt. straight axle the ingot may be 17cwt. The 
metal used and the conditions of manufacture make 
it easy for the company to satisfy any specification. 
The tests, as a rule, require for tyres a tensile 
strength of 45 to 55 tons, with an elongation of 10 
to 15 per cent. in 2 in., while for axles the strength 
is from 28 to 35 tons, with a 25 to 30 per cent. 
elongation. 

The tyres are cast in moulds for all the world like 
pots, set in groups of six or seven on a wagon, for 
conveniently moving them about. There is a runner 
in the centre, the molten metal entering the several 
moulds simultaneously from a channel at the bot- 
tom. As many as 54 ingots have been cast in such 
groups at one time. The castings are taken to the 
7 and 8-ton hammers, and the heads knocked off, 
being subsequently hammered into blooms, made of 
a thickness to suit the width of the finished tyre. 
They are carefully examined and ‘‘ chipped,” then 
taken to the tyre-cogging mill or press, and passed 
in the one heat through both roughing and finish- 
ing mills. The mills turn out about 70 tyres, or 
30 tons of them, in one shift, the sizes varying from 
2 ft. to 9 ft. 6 in. in diameter. 

Locomotive crank axles are cast in rectangular 
moulds, the ingot being taken subsequently to a 10 
or 15-ton steam hammer, and there forged. They 
are passed then to the adjoining machine shop to 
have the webs slotted out. They are next soaked 
in oil, and are afterwards placed in an annealing 
furnace at an initial temperature of 1700 deg. On 
cooling down they are returned to the machine 
shop to be finished. 

Straight axles for tenders and other vehicles are 
cast in octagonal moulds, in groups carried on 
wagons, as in the case of tyres. These ingots are 
cogged down under the 3-ton steam hammer 
and subsequently examined, after which they are 
forged into axles, and then oil-hardened, as with 
the crank axles, but not annealed. They are lastly 
sent to the machine shop to have the ends turned 
true and to be straightened. 

The forge includes in its equipment several 
steam hammers, three of them being respectively of 
7, 8, and 15 tons, served by steam and hydraulic 
jib cranes, ranging up to 25 tons lifting power ; 
but it is scarcely necessary to enter into details 
about these. Nor need much be said of the 
machine shop, in which is a splendid collection of 
lathes ; several of them, for cranks, ranging up to 
20 ft. in length and 30 in. centres. Some of the 
lathes take in tyres 8 ft. in diameter, and, asa rule, 
the cutting speed, with two cutters working in both 
directions, is 10 ft. per minute. There is a special 
centreing machine to drill the centres of axles and 
face them preparatory to their going into the lathes. 
The axle is gripped between jaws mounted on right 
and left-handed screws for cross traverse. The 
saddles ride upon a balanced frame, and the centres 
are marked by drills at eitherend. There are some 
slotters for cutting out webs; although the side 
cut is not infrequently made by a double-bladed 
saw. There is also an 18-in. vertical hydraulic 
press, with a stroke of 3 ft. 6 in., used for straight- 
ening all kinds of forgings ; but a separate tool is 
in use for straightening axles. In this tool the axles 
butt against a solid jaw with two stops at either end, 
the axle being forced against the stops and jaw to 
remove any bends by aram actuated by an eccentric 
mounted on a shaft driven from the line shaft. 
Although the operation of the eccentric makes the 
stroke of the ram constant, its travel may be varied 
by the turning of a screw determining the distance 
between the end of the ram and the jaw of the 
machine. 

The plant for making the tyres calls for special 
notice. Mr. Thomas E. Vickers, the chairman of the 
cumpany, was the first to overcome the difficulties 
of rolling the bloom before sending it to the finish- 
ing mill, and thus do away with the arduous work 
of ‘‘cheesing.” This cogging mill is illustrated on 
page 700 (Fig. 127). In this mill the outer and 
inner rolls are driven by separate engines. The 
inner roll, too, is made purposely small to take on 
an ingot with but a small hole, so that it has not 
sufticient adhesion of its own and requires inde- 





pendent power. The outer roll is driven by a pair 
of engines having 24 in. cylinders and 3 ft. stroke, 
while the inner roll is driven by a similar pair, 
except that the dimensions are 16 in. by 2 ft. stroke. 
With all its appliances of hydraulic tackle for haul- 
ing the ingot from the furnace, hydraulic cranes for 
lifting, &c., this is a very effective tool and has 
enabled a high rate of production, as well as effi- 
ciency, to be maintained. The finishing mill, which is 
seen in the distance in the same view, is remarkable 
for its silent working. It is driven by separate 
engines, and both being in close proximity to the 
re-heating furnace and to each other, the tyre is 
rolled down from the ingot in a surprisingly short 
period of time. 

A new 24-in. hydraulic press has lately been 
installed for cogging tyre ingots, and we begin 
this week the publication of engravings illus- 
trative of this interesting tool, with its many 
labour-saving accessories. The view on page 700 
(Fig. 128) gives a general idea of the arrangement 
of the press, overhead cranes, and underground 
furnaces. On page 701 are elevation, plan, and sec- 
tions of the press with the feed-rolls, &c., while 
on our two-page plate further details are given. 
We will supplement these in our next article by 
reproducing drawings of valve arrangements, &c. 

The press is vertical, and the shears and forging 
tool are in one piece, so made that the forging tool 
may be moved laterally out of the way by an indepen- 
dent hydraulic cylinder, so that forging and shearing 
can be accomplished at the one head and under the 
same cylinder. At the front and back of the press 
are tables and feed rolls which may be depressed 
and elevated by an hydraulic cylinder, while at the 
extreme end is a porter bar for delivering the ingots 
up to the press rolls. It is also worked by an inde- 
pendent steam engine, while the tongs are actuated 
by an hydraulic cylinder. On one side of the press 
are two vertical engines, one for the main press, 
the other for the lifting cylinder; and here, as in 
the other presses, the exhaust water passing into 
a tank, under an air pressure of 70 lb., is used for 
filling the cylinder before the high pressure is 
brought into use, the same water being thus used 
over and over again. 

The main cylinder, Figs. 142 to 145, is 24 in. 
in diameter, the ram having a stroke of 2 ft. 6 in., 
and the pressure is 2 tons to the square inch. 
The main frame of the press, Figs. 140 and 
141, is formed of two steel rolled plates 10 in. 
thick bolted to the head and base casting. The 
middle portion of each plate is cut out, leaving 
four rectangular columns 18 in. by 10 in. in section. 
These also form the guides for the crosshead of the 
main ram (Fig. 148). On the underside of the 
crosshead are grooves into which the forging tool 
slides. The base piece has also grooves, so that 
the anvil or bottom tool may also move laterally. 
The hydraulic cylinder for moving both tools is of 
the double-acting horizontal type, placed at one 
side of the press and connected to the bottom tool 
by arod (Figs. 129 and 130, page 701). For the pur- 
pose of moving them the top tool is lowered on to 
the bottom one, when pegs in the bottom tool enter 
corresponding holes in the top tool, so that both 
top and bottom tools move together laterally. 
Under the press is a locking-bolt which enters a 
hole on the underside of the bottom tool operated 
by a hand lever, conveniently placed at the side 
to prevent tools moving when pressing. The two 
lifting cylinders which are placed on each side of 
the press are 74 in. in diameter, with a delta metal 
rod and plunger. There are grooves on the rod 
and collars on the crosshead for connecting them 
together. 

The pumping engines (Figs. 137 and 138) for the 
pressing and the lifting cylinders are identical, but 
independent, and a special feature in their design 
is the simplicity of the valve arrangements. The 
steam cylinder is 46 in. in diameter by 5 ft. stroke, 
having a piston valve actuated by a hand lever ad- 
mitting steam to the bottom of the cylinder. A 
pin connected to the lever of the valve passes 
through the cylinder covers, so that when the 
piston has travelled nearly its full stroke it auto- 
matically closes the valve to steam. Four steel 
columns are mounted on the top of the cylinders, 
and carry a strong casting at the top, with the 
hydraulic pumping cylinder of 54 in. in diameter. 
On the top of the pump barrel is placed a valve- 
box, in which is only one valve. The sequence of 
operation when pressing is to withdraw the pump 
i ra to its full stroke, open the valve before 
mentioned, thus admitting water from the air 
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vessel to fill a pump barrel and press cylinder ; 
close the valve connecting the air vessel to the 
pump, turn steam below the piston, which then 
forces the water into the press. For each stroke 
of the pump this is repeated. These operations 
are controlled by the driver working only two hand 
levers, one connected to the water valves and the 
other to the steam valves. Steam is supplied to 
the pumping engines at 70 lb. pressure from a group 
of Lancashire boilers adjoining the press house. 
_ The press is also fitted with two hydraulic cy- 
linders for raising and lowering the feed roller 
tables (Figs. 149 to 152). Two cylinders for 
operating the gear for turning over the ingot 
during the operation of forging; one cylinder 
for operating the tilting gear (Figs. 153 to 158), 
One cylinder for operating the centre levers 
used for keeping the ingot on the centre line of 
the press during the forging operation, and a double- 
acting cylinder for holding down the ingot while 
ing pressed, eo that every operation is mechanic- 
ally controlled, practically by two men_ having 
command over a series of levers. Perhaps the 
extent of this work will be appreciated by a descrip- 
tion of the operation of slabbing an ingot approxi- 
mating into the torm of a tyre. When the ingot 
is lifted out of the re-heating furnace, which is done 


by a locomotive jil it is lai 
voller table jib crane, it is laid on the feed- 





It isthen gripped by a pair of tongs, 








the nip cf which is controlled by an hydraulic cy- 
linder, and pushed forward by a porter bar con- 
sisting of a long flat bar running between 
rollers driven by a double cylinder horizontal steam 
engine. The hydraulic pressure for working the 
tongs cylinder is supplied by a flexible pipe from the 
low-pressure system so that it is free to move 
easily. The pipe has two universal joints and is 
thus out of harm’s way. The ingot is thus sent 
into the press. The gear for turning over the 
ingot consists of a vertical single-acting hydraulic 
cylinder, on the crosshead of which are mounted two 
grooved wheels over both of which pass endless 
chains. The axle on which these endless chain 
wheels are mounted has a bevel-wheel keyed on 
one end. This gears into another bevel-wheel 
capable of sliding along a square shaft on which are 
two chain wheels. Round these chains are wound, 
one end of the chain being connected to the hy- 
draulic cylinder. The movement of the ram work- 
ing the chain rotates the square shaft, which actuat- 
ing the bevel-wheel, turns the shaft on which are 
the wheels with the turnover endless chains. The 
ingot when cogged into shape passes out over the live 
rollers at the delivery end of the press, where there 
is an hydraulic jib crane which lifts the forging and 
passes it to the re-heating furnace or on to trucks 
for the finishing mill. 
(To be continued. 





MACHINE-MOULDED WHEELS. 
No. XVI. 
By JoserpH Horner. 

BEvEL-WHEELS, like spurs, are moulded either 
wholly in flasks, or in the floor covered with a cope 
only ; and the choice of either method is very much 
dependent upon the machine and the tackle avail- 
able. We will follow the various stages of the work 
accomplished by each method, taking, as examples, 
the wheels, the pattern parts for which were dis- 
cussed in the previous two articles. 

When a bevel-wheel is moulded in flasks the 
shape of the flasks is in the main similar to those 
which were illustrated in Figs 78 and 79 in Article 
X., page 769 in the previous volume. The only 
essential difference consists in the forms of bars 
or stays in the cope, the bottom edges of 
which are straight in flasks used for spurwheels, 
but curved, as in Fig. 211, opposite, in flasks for 
bevel-wheels. By curving the stays, as shown, to 
follow approximately the contour of the top edges 
of the vertical arms, the sand is retained more 
securely when the cope is turned over than as 
though the bars were straight across, and conse- 
quently a long way! off from the arms towards the 
circumference of the wheel. It is therefore desir- 
able to have a good stock of flasks for moulding 
bevel-wheels in, and even then it will often happen 
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that a rather wide space will be left between the 
edges of the stays and the top edges of the arms, 
due to differences in depth and curvature of the 
arms. It is not well to bring the bars near the 
faces of the wheel at a, partly because of differences 
in the bevel of wheels of similar diameters, and for 
another reason also, namely, the desirability in 
some cases of using cores to form the face u of the 
wheel. Having a wide space there, and no cores, 
the sand can be stiffened with lifters and with rods 
bedded in. It is not usual to bring the bars or 
stays down between arms, because these are gene- 
rally formed by means of cores. When they are 
moulded direct by bedding pattern-arms in, as is 
sometimes done, then the sand can always be rodded 
or liftered. 

Fig. 211 shows the striking board F set for strik- 
ing the cope-box A, laid upon the table B of the 
machine through which the spindle C, which carries 
the striking bar or strap D, passes to its step below 
the table. The collar E is set and pinched in posi- 
tion level with the joint edge of the flask by passing 
a straight edge over its top edge to the flask edge. 
The strap D is bolted to the board between the strips 
band c, which coincide with the joint edges d, e, of 
the board F. When D is slipped over the spindle 
C, resting on FE, it is, therefore, in the right posi- 
tion for striking the cope, in which position it is 
seen in the figure, the cope not being yet rammed 
and swept off, operations which require no special 
comment. 

A spirit-level is shown at f, used for setting the 
board horizontally, which is a very necessary pre- 
caution. The shoulder on the strap D would not be 
sufticiently trustworthy in itself to insure the level 
setting of the board. The edges d and e, and the 
edge on which the level is shown are, therefore, 
planed quite parallel with each other, and at right 
angles with that edge of the board which goes 
against the shoulder of the strap D ; and very special 
care is taken in levelling, since even a ,}; in. of in- 
accuracy would be much in evidence at later stages 
of the work. 

Fig. 212 shows the next stage. The rammed 
cope has been taken away, and its place is occupied 
by the drag or bottom box G, which is set centrally 
on the machine table B. The collar E on the 
spindle C is set level with the joint edge e of the 
drag flask ; and the board F on which the strap D 
remains, retains, by means of the strips ¢ and d, its 
proper position in the drag part relatively to the 
cope mould. The level, seen at f, is again used to 
test the truth of the lower faces of the mould. 
At this stage, represented in Fig. 212, no sand 
has yet been rammed. There is nothing to be 
noted specially in respect to methods of ramming. 
No coke bed is necessary. The space in G is rammed 
wholly with sand, without any rodding at all. In 
the case of large wheels, however, when there is a 
considerable depth of sand in the flask, a stratum of 
fine cinders is interposed about the central por- 
tions of the flask, in order to render the mould 
more porous, and so facilitate venting. Small vents 
are carried down into these ashes, and to the 
bottom of the flask over the areas which are to be 
occupied by the flat arms, teeth, and boss of the 
wheel. 

The next operation is the ramming of the teeth. 
Although the points and the small ends of the 
teeth are struck by the board set as in Fig. 212, it 
is not judicious to trust to the guidance of the 
impression thus made for setting the tooth-block 
by. There may very well be an error of } in. or 
more in diameter in sweeping up a bed. It is a 
good plan also to strike the bed a trifle full to dia- 
meter, so that the block when run down shall be 
pressed into the face of the sand to a trifling 
amount, making its surfaces firm. 

The radius of the block H is measured by means 
of a strip, 6, Fig. 213, cut by the pattern-makers’ 
drawing. The most con’enient edge to set it by is 
the point of the tooth on the small diameter, as 
shown. Or in the case of a flat wheel it can be 
made to the tooth-point on the large diameter at 
a. But itis better to adhere to a uniform rule, 
making all strips for all bevel-wheels to one radius, 
the sinaller one of the two. 

This strip gives radius, but the block has to be 
checked also in other ways, as with a spur-block. 
It is not, however, quite so easy to check the 
former as the latter, and some remarks relative to 
this may be of service. 

When considering the spur gears, the question 
of taper, and of the necessity of square setting of 
the block on the carrier, and the methods by 








which the setting is effected and checked were 
explained. But any block for a bevel-wheel is 
more favourably adapted for moulding than any 
spur, because of its bevel, and no part of the block, 
therefore, needs cutting away for clearance. But 
as a set-off against these advantages, there is the 
risk of the teeth becoming cut askew on the pattern, 
or set askew on the machine carrier, and it is diffi- 
cult to exercise an adequate check upon these. 
And if teeth depart from their true bevel in but a 
slight degree, the result is that they bear only at 
one end instead of through their whole length, and 
the effect is the same as when the teeth of spur- 
wheels are tapered or out of square. Practically 
the moulder depends for results on the pattern- 
makers’ work, and hence the latter must not only 
exercise the greatest care in marking and cutting 
the blocks in the first place, but must also always 
check over old blocks when they come from the 
stores before sending them again into the foundry, 
and, if need be, effect such corrections as may be 
necessary. That such precise care is necessary is 
borne out by extended experience. 

Comparing a spur and a bevel-wheel, Figs. 214 
and 215, introduced for purposes of comparison, 
show how the first is set and checked by the 
moulder. In Fig. 214 a spirit-level is placed along 
the top face of the block, and the latter is adjusted 
on the carrier by inserting, if necessary, a slip of 
paper between the carrier and that portion of the 
block which happens to be planed away too scantily, 
orshrunk. This insures the horizontal truth of the 
top and bottom faces. In case the teeth should not 
stand perpendicularly, the level, set as in Fig. 215, 
shows by the end bulb what correction is necessary 
in that direction. It is also held similarly against 
the internal faces of the teeth, indicating whether 
these faces stand perpendicularly or square with the 
mould faces. Now in Fig. 213 the only way in 
which the level can be used is as at f, indicating the 
horizontal truth of the block, and if the block is 
cut correctly the teeth will then be at the proper 
bevel. But that is all which the spirit-level can 
indicate. 

The moulder can therefore exercise but little 
check upon the pattern-makers’ work, beyond 
seeing that the top and back flat faces of the block 
are set with a level truly against the machine 
carrier. 

The true radial position of the teeth can, how- 
ever, be tested by means ofa tapered strip c, fitting 
exactly between the tooth-space, and reaching to the 
centre pillar. The mould itself will also often indi- 
cate on the removal and re-setting of the tooth- 
block after the ramming of the tooth-space, whether 
the two teeth are alike ; the indications of inaccu- 
racy being hard pressure of one portion of the block 
against one portion of the moulded tooth, and an 
open space or clearance between other portions. 
Yet the two teeth on the block may happen to be 
out of true bevel in the same direction and in the 
same degree, and the mould would not indicate 
anything wrong. It would be possible, also, to 
check the bevel of the tooth-points in reference to 
the horizontal, but this is not done beyond seeing 
that it coincides with the bevelled face struck by 
the corresponding portion of the board. All these 
important details, therefore, emphasise facts men- 
tioned previously, that the accuracy of machine- 
moulded gears is quite as dependent on personal 
care ason the moulding machines. In consequence 
of the difficulty of getting bevel-blocks correct, 
only two teeth are used on these, the difficulties 
being increased by the use of three, which must be 
worked, or at least finished by hand. 

Fig. 216, page 704, is an illustration of the sec- 
tional appearance of the mould when the tooth- 
block is lowered into position in readiness for ram- 
ming. Fig. 217 shows the block in face view, as the 
moulder stands when ramming it. Fig. 218 shows 
a portion of the mould in plan, at a stage when a 
few teeth have been rammed, and the tooth-block 
set in position for the ramming of a tooth-space. 

The ramming of the teeth differs in some details 
from that of spurwheels. Nails are not necessary, 
nor is any blocking required at the sides to support 
the sand, nor any provision for preventing the sand 
from tearing up during the withdrawal of the block. 
One advantage of moulding flat bevels, like this 
example, on the table of a machine at which the 
moulder can stand in preference to moulding on the 
floor, where he must kneel, is that the work of 
ramming is much less awkward in the first instance 
than in the last one. The ramming must needs be 
done in the direction of the arrow in Fig. 216— 








compare with Fig. 217—and this involves kneeling 
and stooping on the floor in a very inconvenient 
and tiresome position. 

Before ramming each tooth-space, the sand 
swept up by the board is slightly hatched over 
with the point of the trowel, which assists the 
adhesion of the fresh sand introduced between the 
teeth. The latter is facing sand, and it is rammed 
with a small round rod; the ordinary pegging 
rammer being too large for use, except with wheels 
of heavy pitch. It is sleeked level with the face a, 
Fig. 216, of the block. This face projects into the 
cope, meeting the face a in Fig. 211. These faces 
must come nearly, or quite into actual contact, 
otherwise a fin will be formed between the two. 
But sometimes too close contact will occur, with 
the result that the ends of the moulded teeth in 
Fig. 218 will be fractured. The vents from the 
teeth pass partly down into the vented mould be- 
neath, partly out at the joint face between the 
flasks, partly up into the cope. 

The making of the cores, which is done in dry 
sand, is illustrated in Figs. 219 and 220. This does 
not differ in any essential form from the making of 
cores for spurwheel arms, illustrated and de- 
scribed in Article XI., page 65. The cores are 
built upon a grid, shown in Fig. 221, and in 
Figs. 219 and 220. The prongs of wrought-iron 
rod which are cast in the grid, and stand out from 
it at an angle, are necessary to carry the mass of 
sand which overhangs the wheel-rim. Several loose 
rods also, the positions of which are indicated in 
plan and section, Figs. 219 and 220, are rammed 
into the core and stand out over the flat arms, 
serving to support the overhanging sand there. 
The figure indicates the general method of building 
up such cores, but obviously there are no hard-and- 
fast lines followed. The aim is to obtain a core 
carried safely on a substantial grid, with all over- 
hanging sand amply sustained with rods, and the 
sand vented into a central mass of cinders, from 
which the accumulated air shall pass out at the top 
of the mould. The cores are dried and blackened 
before final insertion in the mould. The process 
of ramming the core sand, enclosing a central mass 
of cinders, need not be again described, the de- 
scription in Article XI. being applicable in all re- 
spects to the cores in Figs. 219 and 220. 

These cores are set in the mould by measure- 
ment alone, like those for spurwheels, as illustrated 
in Figs. 73 and 74, Article VIII., page 631 in the 
last volume. The thicknesses of rim and vertical 
arms, and diameter of boss are each tried, and 
adjustment made if necessary. Holes are cut 
through the cope for the core vents to come out of, 
and for the ingates. Or they may in some cases 
have been made previously by the insertion of 
runner pins. 

The central shaft core is inserted, the tops of the 
arm cores whitened, and the cope tried on. If all 
is right after lifting it off, then the mould is closed 
for pouring. Fig. 222 shows a portion of the 
mould in plan, and Fig. 223 is a sectional illustra- 
tion taken vertically through the mould when com- 
plete, being cored up, and having the pouring basin 
and runners made. 

In Fig. 222 the arm cores A are seen above the 
moulded teeth. A thickness strip by which the 
thicknesses of metal are gauged is shown at a ; 5 is 
a core vent. Atcis shown the zone of whitening 
or lime, by which the contact of the cores with the 
cope is checked, and by which the vent b is en- 
circled and protected. C is the shaft core. 

In Fig. 223 the cope A and drag G inclose the 
mould ; B, B are arm cores; C is the shaft core ; D 
is the pouring basin, which also serves for feeding. 
The vents are seen above the cores B, B. Some of 
the vents from the teeth come out through the 
joints of the flasks as indicated by the gutters in 
Fig. 222. For the most part the vents from the 
mould go down into the drag G, and are brought 
out horizontally on the level of the floor. 








RAILWAY EXHIBITS AT THE 
BRUSSELS EXHIBITION. 
(Continued from page 648.) 

Tue Southern of France Railway Company ex- 
hibited a four-wheel coupled bogie locomotive and 
three axle tenders constructed in 1896 at the 
Creusdt works for their line between Bordeaux 
and Bayonne—where the ruling gradient is 5 per 
1000 or 1 in 200 ; the average speeds of the ex- 
press trains on the line being 75 to 80 kilometres 
per hour (46$ to 49% miles) with loads often ex- 
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ceeding 300 tons, while on the Bordeaux-Cette 
branch the fast trains run at 56 miles an hour with 
loads of 200 tons. This engine is illustrated in 
Fig. 29, on page 705, and the following are the 
chief dimensions : Diameter of driving wheels, 7 ft. ; 
diameter of bogie wheels, 3 ft. 5 in. ; rigid wheel- 
base, 9 ft. 10 in. ; total wheelbase, 24ft. 7in. All 
the cylinders are horizontal; the trailing axle is 
under the firebox. Interior heating surface of 
boiler (Serve tubes), 2021} square feet ; external 
heating surface of boiler, 1172} square feet. _Gres- 
ham sand boxes with two delivery pipes. Tender 
with a water capacity of 558 cubic feet and carrying 
4 tons of coal. 

An almost similar locomotive was exhibited by 
the Northern of France Railway Company. It 
was built from the designs of their chief engi- 
neer, M. Dubousquet, by Messrs. Schneider and 
Co., of Creusét, in 1896. The particulars of the 
engine are : Weight empty, 48.10 tons ; weight of 
tender empty, 15tons 5 cwt. 91b.; weight of water, 
18 tons ; weight of coal, 4 tons ; diameter of driv- 
ing wheels, 7 ft.; diameter of bogie truck wheels, 
3ft. 5in.; weight per axle, 15} tons; working 
pressure (high) 14 kilogrammes per square centi- 
metre, or 199.71 1b. per square inch. Its notable 
peculiarities are that the steam can be admitted to 
the two high and the two low-pressure cylinders in 
four different ways, so that they can be worked 
(1) as compound ; (2) each cylinder independently ; 
(3) high-pressures alone ; (4) low-pressures alone, 
so that in case of accident any one of the cylinders 
can be cut out. The various changes are effected 
by means of a manceuvring three-way valve between 
the high and low-pressure inlet and the exhaust ; 
this is worked by a small compressed air piston at 
the centre of the motor frame, itself worked by a 
double rack and pinion in the cab. Another 
feature is the electrical repeating apparatus by 
which the signals, when at danger, automatically 
work the steam whistle on the engine when the 
engine passes them ; this is specially designed to 
attract the driver’s attention in foggy weather. 
The driving axles, to insure their being as little 
weakened as possible by the cranks, are forged 
in a zigzag shape (Worsdell type) which does away 
with one-half the right angles, 7.e., the weak points 
of the axle, and diminishes the risk of fracture some 
50 per cent. The Northern Railway exhibited a 
long bogie carriage setting on two pony trucks. 
This is divided into six compartments, three first 
and three second-class, and has a side gangway, 
and is entered from the two ends ; it is 42 ft. 7 in. 
over the body and finished in the style of a private 
carriage. 

The six-wheel coupled compound locomotive 
exhibited by the Southern of France Railway 
Company (No. 130) is illustrated in Fig. 30, 
page 705. It was designed for working the 
line from Toulouse to Bayonne. This line 
has a continuous rising gradient from Toulouse 
to Laune Mezan and a falling gradient from 
Adé to Bayonne, with many see-saw gradients in 
its middle course. Between Montréjean and Pau 
for fairly long distances there are gradients of 15 
and 16 per 1000 (1 in 663 and 1 in 622), as well as 
a continuous falling gradient for some 6} miles of 
32 per 1000 (1 in 311), where a special banking ser- 


of 1210} square feet. The grate area is of 26.47 
square feet, and it is inclined 1 in 5; the furnace 
is of copper with firebrick arch 3 ft. 9 in. in length. 
The external firebox is of steel on the Belpaire 
system. The grate is a self-raking one. The boiler 
is of Martin steel and of telescopic form ; the ten- 
sile strength of the plates is 40 to 46 kilogrammes 
to the square millimetre (25.35 to 26} tons to the 
square inch), with an elongation of 25 per cent., 
and along the lines of rivets a breaking strain of 
from 24.20 to 25.35 tons to the square inch, with 
an elongation of 28 per cent. The smokebox is 
designed as in all the later types of this line, 
so as to prevent all sparking by the introduction 
at the bottom of a woven wire screen with 55,-in. 
meshes, the length of both screen and box 
being increased to 5 ft. 5 in. to allow of free circu- 
lation. The high-pressure cylinders have a dia- 
meter of 13$? in. and the low of 214} in., the 
stroke being 2 ft. 1; in., the proportion of the 
volumes of the two sets of cylinders being 1 to 
2.469. For the descent of steep gradients steam 
can be admitted in front of the pistons, and the 
arrangements allow of: a mixture of steam and 
water being injected into the exhaust on the one 
side and also into the intermediate reservoir on 
the other working compound. The frame and 
axles are similar in general details to those of the 
locomotive exhibited by the Northern of France 
Company. The bogie has wheels of 2 ft. 94§ in., 
the axles being set 6 ft. 63 in. apart. It is pro- 
vided with sand boxes of the Gresham type, brakes 
of the Wenger type, and a speed register of the 
Haulkelter type. The four-wheel tender carries 
1982 gallons of water and 3 tons of coal when in 
full working order. 


(To be continued.) 








THE ENGINEERS’ DISPUTE. 

As every one knows, the Conference between the 
Federated Employers and the Amalgamated Society 
of Engineers was suspended last week, to enable the 
union delegates to consult their constituents. The 
course of the negotiations had not been fully pub- 
lished, but after the rising of the Conference the fol- 
lowing statement was made public. We give it in 
full, in order that the exact state of affairs may be 
understood. The employers’ proposals, tendered as 
illustrations and applications of the general principle 
of freedom of management, are given first in order ; 
after these come the counter-proposals and the results : 


1,—EMPLOYERS TO THE MEN.--FREEDOM OF 
EMPLOYMENT. 
‘*Every workman shall undertake to work peaceably 
and harmoniously with all fellow-employés, whether he 
or they belong to a trade union or not.” 


CouUNTER-PROPOSAL BY THE MEN.—NON-UNION AND 
Union MEn. 

‘* Kivery workman shall undertake to work peaceably 
and harmoniously with all feilow-employés, whether he 
or they belong to a trade union or not; and every em- 
ployer will undertake to make no distinction between nor 
give preference to non-union men as against union 
workmen.” 


Emp.oyers’ Next CoMMUNICATION. 

‘*(a) Every workman shall be free to belong to a trade 
union or not, as he may think fit. (b) Every employer 
shall be free to employ any man, whether he belong or 
not toa trade union. (c). Every workman shall under- 
take to work peaceably and harmoniously with all fellow- 
employés, whether he or they belong to a trade union or 


vice has had to be maintained. The curves are | jot 


few, and are not, as a rule, under 25 chains radius. 
This part of the service has hitherto been worked 
by six - wheel coupled engines, which could haul 
only 75 tons at 25 kilometres (153 miles) an hour, 
and only 100 tons gross on the gradient of 1 
in 622, thus reducing the weight and speed of ex- 
press trains most unduly. The present locomotive 
was designed to haul 150 tons with an effective 
speed of 50 kilometres (31) miles) on gradients of 
15 per 1000 (1 in 663), and 120 tons at a maximum 
speed of 25 kilometres on the 1 in 31} gradient. 
The average speed to be attained was 544 miles. 
The locomotive drawings were made by the Société 
Alsacienne de Constructions Mécaniques, and the 
engines were built at their works at Belfort. 
The general features are as follows: The high- 
pressure cylinders are outside the frame between 
the bogie and the first axle, and inclined +3 in. 
to the foot (0.075 metres), working on the second 
coupled’ axle; the two low-pressure are internal 

elow the smokebox, and work on the first 
coupled axle. The six coupled wheels are 
5 ft. 9in. in diameter. The boiler is designed for 


oe pressure of 200 lb. to the square inch, 
® winged tubes having an internal heating surface 


of 2097} 


square feet and an external heating surface 





FurRTHER PROPOSAL FROM THE MEN. 

‘*(a) Every workman shall be free to belong to a trade 
union or not, as he may think fit. (+) Every employer 
shall be free to employ any man, whether he belong or 
not to a trade union.” 

The change here to be noticed is that the men drop out 
Clause ‘*C.” 

The employers’ final reply is that they adhere to their 
last proposal. 

2.—PIrcEWORK, EMPLOYERS’ PROPOSAL, 

‘* The right to work piecework, at present freely exer- 
cised by many of the federated employers, shall be ex- 
tended to all members of the federation, and to all their 
workmen.” 

Men’s CounTER PROPOSAL. 

‘“‘ That where employers work their shops on the piece- 
work system, the district rate of wages shall be guaran- 
teed. All wages and balances shall be paid through the 
office according to the time worked, and all contracts 
shall be worked out on their own merits.” 


EmpLoyers’ REPLY. 

‘*The right to work —— at present freely exer- 
cised by many of the federated employers, shall be ex- 
tended to all members of the federation, and to all their 
workmen. The prices to be paid for piecework shall be 
fixed by mutual arrangement between the employers and 
the workmen who are to perform the work. The federa- 
tion will not countenance any piecework conditions which 
will not allow an efficient workman to earn at least 
the wage at which he is rated. The federation recom- 





mend that all wages and balances shall be paid through 
the office.” 
MEn’s ReEpLy. . 
“The right to work piecework, at present exervised b 

many of the federated employers, may be extended to all 
members of the federation and toall their workmen. The 
prices to be paid for piecework shall be fixed by mutual 
arrangement between the meres and the workmen 
who are to perform the work. The federation will not 
countenance any piecework conditions which will not 
allow their workmen to earn at least the wage at which 
they are rated. The federation recommended that all 
wages and balances shall be paid through the office.” 


RESULT. 
Employers adhere to their last extended ay oe but 
po elete the word ‘‘ freely” occurring in the first para- 
graph. 

3.—OVERTIME: EMPLOYERS’ PROPOSAL. 

‘*When overtime is necessary the federated employers 
recommend the following as a basis and guide: That no 
man shall be required to work more than 40 hours’ over- 
time in any four weeks after full shop hours have been 
worked. In the following cases overtime is not to be 
restricted, namely, breakdowns in plant, shop repairs, or 
replace work, whether for the employer or his customers. 
Trial trips: No alteration, restriction, or extension of 
this basis shall be made except by mutual agreement 
between the employer and the individual workmen con- 
cerned. This basis is to apply only to members of the 
trade unions who are represented at this conference. 
All existing restrictions as regards overtime are to 
removed.” 

Men’s Rep ty. 

‘That as overtime is only necessary under exceptional 
circumstances, and that as overtime restrictions have 
operated with satisfactory results in many districts, we 
agree to a general regulation by which overtime may be 
restricted as follows: No workman shall be ul to 
work more than 18 working hours in any period of four 
weeks, except in cases of short breakdowns, trial trips, 
and repairs to plant and machinery, but overtime shall be 
avoided as much as possible on all work.” 


RESULT. 
Employers adhere to their own proposal subject to this 
alteration : That the words ‘‘ shop repairs” are replaced 
by the words “‘ general repairs,” including ships. 


4.—RatInG OF WORKMEN ACCORDING TO ABILITY: 
EMPLOYERS’ PROPOSAL. 

‘Every workman shall be paid according to his ability, 
and no employer shall be restricted in employing any 
workmen at any rate of wages mutually satisfactory 
to them. Note: It must be distinctly understood that 
by the foregoing there is no intention whatever to reduce 
the rate of wages paid to efficient workmen. The follow- 
ing are some illustrations for the necessity of employers 
having the freedom above referred to: In most works 
there are old servants—men up in years, or men whose 
efficiency is impaired by partial disablement or indifferent 
health, who are not able to earn the same wages as 
younger and stronger men. There are also men who, 
although they may have had a mechanical training, are 
not, from various circumstances, worth as high a rate of 
wages as other more able men ; but still all these classes 
of workmen may be worth a lesser rate of wages. Em- 
ployers must have the option of engaging or retaining 
these or other men at such rates of wages as are mutually 
satisfactory, rather than refuse them employment on 
work upon which they can be advantageously employed.” 


MeEn’s CountTeR PROPOSAL. 

‘‘ The trades unions are primarily concerned with the 
terms and conditions of the workman’s remuneration. 
They maintain that their members have a right to bar- 
gain collectively instead of individually as to the condi- 
tions on which they will accept work. They hold that 
there should be a standard rate of wage in each district, 
below which no member whom the employer thinks 
competent enough to employ at all should be engaged.” 


RESULT. | 
The employers stand by their original proposal. 


5.—APPRENTICES: EMPLOYERS’ PROPOSALS, 

“There shall be no limitation to the number of appren- 
tices.” 

CounTER Proposal BY THE MEN. 

‘*We recommend that the ratioof apprentices to jour- 
neymen shall be as one to three, and that the average 
number of men employed during a period of five years 
should form the basis of calculation.” 


_ _REsvutrt. a: 
Employers maintain their former position. 


6.—SELECTION, TRAINING, AND EMPLOYMENT OF 
OPERATIVES: EMPLOYERS’ PROPOSAL, 

‘* Machine-tools are the property of the ry oy. and 
they are responsible for the work turned out by them. 
They, therefore, will continue to exercise their discretion 
to appoint the men they consider suitable to work them, and 
determine the conditions under which such machine-tools 
shall be worked. The employers consider it their duty to 
encourage ability wherever they find it, and especially the 
right to select, train, and employ those whom they con- 
on best adapted to the various operations carried on in 
their workshops, and will pay them according to their 
ability as workmen.” 


CouNTER PROPOSAL BY THE MEN. 

‘Tn regard to workshop organisation, the trade unions 
here recognise the employers’ right to decide what ap- 
pliances should be adopted, provided that in all cases 
the recognised class of operatives working machines be 
paid the standard rate of wages as agreed upon from time 
to time for the particular class of work to be done. 

Note.—The trade unionists desire that these conditions 
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should be settled, and from time to time revised by re- 
presentatives of employers and employed, and that due 
provisions should be made such as exist in other industries 
for the prompt and equitable decision of any differences 
that may arise as to the interpretation and application of 
such settlements. They further undertake to remain 
uninterruptedly at work, in the event of differences 
arising, while such as are being adjusted by the appointed 
authority.” 
RESULT. 

The employers sustain their former proposal. 

The foregoing communications exhausted the first part 
of the agenda, and the conference proceeded to the second 
part—the consideration of the best means of avoiding, as 
far as possible, future disputes. 


AVOIDANCE OF DispuTES: EMPLOYERS’ PROPOSAL. 

** With the view to avoiding disputes in future, deputa- 
tions of workmen will be spueel ey employers or their 
representatives by appointment for the mutual discussion 
of questions in the settlement of which both parties are 
directly concerned, but only local associations of employers 
will negotiate with trade union officials. Failing settle- 
ment by the local association and the trade union of any 
question brought before them, the matter shall be forth- 
with referred to the Executive Board of the Federation 
and the central authority of the trade union ; and, pend- 
ing the question being dealt with, there shall be no 
stoppage of work either of a partial or general character, 
but work shall proceed under the current conditions.” 

COUNTER PROPOSALS FROM THE MEN, 

Same terms as those of the employers, with the inser- 
tion, however, of the words ‘‘ or their representatives ” 
immediately after the word *‘ workmen” occurring in the 
first paragraph. 

RESULT. 
Kmployers adhere to their original proposition. 
Hours oF Labour. 

The third part of the agenda had relation to hours of 
labour. The men handed in the following resolution : 
“That having regard to the increasing efficiency of 
labour, due to improved machinery and greater intensity, 
the trades unions here represented claim the introduction 
of an eight-hours day or 48 hours week.” 


Emp.oyers’ Repty. 

‘*The employers have carefully considered all the argu- 
ments which have been advanced in support of a 48-hours 
week, and as these do not in any way change the views 
already expressed by the federated employers, they have 
resolved that they cannot consent to any reduction in the 
hours of labour. All experience goes to show that any 
diminution in the hours of labour, even without reduced 
wages, entails a diminished production, unless an amount 
of pressure and severity is used towards the men, which 
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is injurious to them and distasteful to the employers. 
The trade of the country also will not bear any increase 
in the cost of production, which increase must inevitably 
follow any reduction of the hours of labour. Aiboush 
the trade of this country is still supreme over that of 
other countries, the alarming extent to which orders are 
passing from us proves that our supremacy is rapidly 
diminishing. While our trade increases at a certain 
rate, that of almost every other civilised country is 
increasing in a far greater proportion, and therefore 
foreign competition cannot be dismissed as a bugbear. 
In every branch of our trade we find that the competition 
of America, Germany, Switzerland, and other countries is 
rapidly increasing. We would point out that employers 
— a great part of their lives and energies in studyin 

these questions, and being in direct communication wit 

the Government officials and leading business men in 
other countries, they know from actual experience where 
the encroachments come in, and how they increase, and 
they also know by what efforts they have been able to 
save trade that would otherwise have passed away from 
this country. We are convinced that in the interests of 
our workmen, as well as ourselves, and in the interests of 
the trade of this country, no reduction in the hours of 
labour can be entertained, even apart from the question 
of wages. We cannot but recognise, from the discus- 
sion which we have had this morning on the subject 
of the shortening of the hours of labour, that the 
real difficulty which underlies this important question 
has not been thoroughly considered by those who ad- 
vocate it. Taking one question only, we point to the 
fact that you have admitted that the question of how 
to work double shifts on the 48 hours system, without 
resorting to overtime, has not even been considered by 
you. The necessity for working double shifts is one 
which frequently presents itself to the employers, espe- 
cially those engaged in the production of engineering 
work, and it is one to which they have to give most 
anxious consideration. The employers have means, not 
available to the public, of knowing and understanding 
how very serious is the element of foreign competition. 
Beyond all foreign competition, it must also be been in 
mind that engineers’ appliances of all kinds are con- 
veniences which are adopted in proportion to their 
cheapness, and that even a very slight increase in price 
will cause them to be dispensed with to a serious extent, 
and thus reduce the volume of production, which is the best 
safeguard for the employment of a large number of the 
working classes. Any course which reduces the cost of 
any article insures a considerable increase in its produc- 
tion, and to an extent increases the demand both for 
skilled and unskilled labour. If this country is restricted 
in reducing the cost of articles of general consumption, it 
follows that not only will the consumption decrease, but 
the countries which are not so restrixted will be placed 
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on more advantageous terms than ourselves, and secure 
an increasing proportion of the expanding trade, and 
therefore increase their opportunities of finding employ- 
ment for their working population.” 

The men’s representatives stated that they desired to 
submit the conclusions of the Conference to a vote of 
their members, and the Conference stands adjourned 
until Tuesday, to allow of this being done. 


THE ROENTGEN Socrery.—On Tuesday evening the 7th 
inst., Mr. A. A. C. Swinton read a paper before the Roent- 
gen Society, in the rooms of the Medical Society. He exhi- 
bited a large number of X-ray tubes of his own design. 
The penetration power of the rays increases as the ex- 
haustion of the tube is increased. With a low vacuum 
there is plenty of light on the screen, but the hand throws 
a dense shade, the bones not being visible. As the vacuum 
becomes higher the ;flesh grows transparent, and the 
bones show well. At the highest vacuum the rays pene- 
trate the bones almost as readily as the flesh, and the 
hand throws very little shadow. The reason appears to 
be that a higher electromotive force must be applied as 
the vacuum grows better, and that consequently a greater 
rapidity is impressed on the molecules of gas. The 
penetrative power of the ray does not depend on the 
material of the anti-cathode, but the quantity of the light 
does, the higher the atomic weight of the metal used the 
more the light. Mr. Swinton uses a disc of platinum on 
a substantial backing of aluminium, the Jatter serving to 
dissipate the heat. The resistance of a lamp varies 1n- 
versely as the distance between the cathode and anti- 
cathode. When the two are far apart the current 
passes readily, but when they are made to approach 
it becomes more and more difficult to make it pass. 
Mr. Swinton has taken advantage of this pheno- 
menon to make a tube with a movable anti-cathode. 
This can be set to give the best results with the par- 
ticular degree of vacuum which exists in the tube at any 
particular time. Another, and a better, device is to have 
a movable cathode which can stand in the bulb and be 
drawn up into the opening of a tube blown on to the bulb. 
This acts upon a different and an unexplained principle, 
the proximity to the glass increasing the resistance of the 
tube. Another method is to fit a tube with several 
cathodes of different sizes, any one of which can be 
shaken round to face the anti-cathode. As the pene- 
trative power of the ray increases as the size of the 
cathode is diminished, it is always possible with such a 
tube to get the kind of ray required, although the vacuum 
may grow higher. It is never necessary to heat such 4 
tube to drive off the occluded gas. Mr. Swinton said 
that a Le cathode usually worked well with a 10-m. 
coil, and a 4-in. cathode with a 6-in. coil. Small cathodes 
should have short focal length. 
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Tue line Gorlitz-Dresden enters the Dresden-Neu- 
stadt Railway Station at an incline of 1 in 55. 
Owing to a failure of the brakes or to negligence on 
the part of the guards, a serious accident occurred to 
a goods train on this incline in 1890. To prevent a 
repetition of such accidents Mr. Képeke, of the Board 
of Finance of Saxony, suggested a sand-catch siding, 
a suggestion which has, after successful experiments, 
been adopted at the place in question and at several 
other exposed spots and stations where shunting is 
carried on under difficulties. The general arrangement 
is the following : Catch points connect the sand siding 
with the line (Fig. 2); there is no crossing; the auxiliary 
rails S S—old-fashioned small rails-——rest on the same 
sleepers parallel to the other rails R R, but gradually 
dipping more and more into sand, so that the layer of 
sand increases in depth up to 2in. or 3in. The sand is 
held in position by longitudinal sleepers or sheet-iron 
flanges. At the further end the sand rails re-join the 
line. A train running into such such a siding will ex- 
perience a strong braking effect, into which Képeke 
has inquired by theory and experiments. If the 
sand layer has a uniform thickness, the force at the 


first impact would be P max = % - where q is the 


average load per axle (about 8 tons), 7 the length of 
the train reckoned in units of average distance between 
the axles (about 114 ft.), and / the sand resistance 
which was found equal 0.0625, e.g., allowing 0.005 for 
the resistance of the rails, If it were not that the 
front carriages experience a greater resistance than 
those further behind, there should be no pressure on 
the buffers. But the resistance in front will exceed 
that in the centre of the train by as much as the latter 
exceeds the resistance to be overcome by the rear car- 
riages. This excess represents the maximum pressure 
on the buffers which will be felt in the middle part of 
the train. For heavy trains it will be better to in- 
crease the sand resistance gradually by spreading the 
sand in a layer of wedge section. ‘Képeke calls that a 
sand point (sandspitze, not sand weicke, which corre- 
sponds to sand switch-points) and he deduces that, 





since the resistance on a sand point of length a 


(reckoned in the above units) would, at a distance x 
from the beginning of the point, be = /,the maximum 
a 


buffer pressure would be 4 For 150 axles and 
a 


J = 0.0625, we should have a = 175.75 FS If then the 


greatest buffer pressure is to be equal to the average 
load per axle, a would have to be equal 175.78 
units. This gives sand sidings of somewhat con- 
siderable length, but, we may add, moderate cost. 
Experiments have fully proved that no damage 
to the rolling stock need be feared on sand sidings. 
Koépeke mentions in his paper (‘‘ Verein fur Eisenbahn- 
kunde,” 1896, page 40) 13 trials with trains of a few 
or more than a dozen cars, empty or laden, speeds 
varying between 4 and 18 yards per second, when 
various sand resistances f were observed. We repro- 
duce a few of his data, the speeds being stated in 
metres per second : 


Cars. Speed. : 
Twoempty ... ve 3.75 0.088 
Four empty ... 4.17 0.083 
Kight empty... 5.882 0.0664 
Ten laden... sd = 7.692 0.0534 
Ten laden, three empty ... 8.823 0.0675 


The sand sidings answer also for curves. 

The sand siding (Figs. 1,2, 3, and 4) at the Dresden- 
Neustadt Station has a length of 500 metres (547 yards), 
350 metres of which are covered with sand. All goods 
trains arriving by the main line are required to stop 
before they get to the points W. If they do so, 
they are shunted into the ordinary siding. If they 
do not, they run into the sand siding whose points are 
at S! and S?; this will happen when the signal is 
against the train. The whole siding has cost 350/. 
In very dry weather, the sand has to be kept damp. 
Frost does not impair its efficiency. Up till the end of 
1895, a few stray engines had been stopped, but the 
siding had not been put to a real test. In the early 


morning of December 21, 1895, however, a goods train 
of 29 wagons, 417 tons in weight, the locomotive and 


tender together weighing 60 tons, dashed into the 
sand, and came to a stop 25 metres (27 yards) from 
the far end of the sand; the point is marked in Fig. 3. 
The train was delayed 24 minutes, but no damage 
was done to the rolling stock or to the permanent 
way. This is all the more noteworthy as the train 
was of a very mixed character; the 5th car was 
empty, and numbers 9, 10, 13, 16, 21, and 27 were 
very lightly laden. ‘The speed of the train was stated 
not to have exceeded 25 miles, but Kopeke’s calcula- 
tions leave little doubt that it must have been much 

reater. This case proves the efficiency of the device. 

he sand siding at Kratzau Railway station has a 
length of 190 yards for a gradient of 1 in 100. 





HORIZONTAL DUPLEX MILLING 
MACHINE. 

WE illustrate on page 708 a type of machine known 
as the horizontal duplex milling machine, built by the 
Niles Tool Works Company, Hamilton, Ohio. This 
machine is built for extra heavy work, and is corre- 
spondingly powerfully driven and geared. The bed 
of the machine has two wings upon which the uprights 
are seated. The uprights may be laterally adjusted 
without disturbing their alignment, thus providing 
for a wide range of work. As the wings are cast in 
one with the bed, the adjustment of the uprights doe 
not affect their rigidity. The spindles are large and 
hollow ; they run in bronze bushings, and provision is 
made for taking up end thrust and wear. The spindle 
heads present large square surfaces to the uprights, 
and are, as is also the table, square-jibbed. Both up- 
rights aud bed are extremely heavy, well-propor- 
tioned, and heavily ribbed, and the metal is distri- 
buted throughout to best withstand the strains due to 
heavy cut. 

The table has power feed and power quick-return, 
All handles for controlling the machine are placed 
within reach of the operator, thus enabling him to 
watch his work while using the handle for throwing in 
or reversing feeds, or for stopping or starting the 
spindles, 

The lubricant used for cutting is collected in suitable 
troughs, and led to a reservoir in the bed. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4, 1897. 

Iron and steel users have begun sending in in- 
quiries and specifications for material for 1898 for 
longer or shorter periods. Appearances point to the 
placing of contracts for large supplies during this 
month. Prices in general have declined during the 
past month, and consumers regard this as a favour- 
able time to buy. Last week orders were booked for 
40,000 tons of steel rails, one-half for export. This 
month orders may reach 150,000 tons. Track laying 
pe apt are large. Steel billets are 15 dols. at 
mill, but on large orders 50 cents less has been taken, 
and bids have been made at 14 dols., at which large 
business will probably be done. The developments of 
the past few .days are indicative of a very large de- 
mand for steel rails, billets, plates, shapes, and 
merchant bars. The undertone of the market is 
strong, and as stocks are rapidly disappearing, 
buyers are on the alert for supplies. ig-iron 
production is likely soon to pass the 1892 high- 
water mark, and that, too, under a decline of 
stocks. Three or four combinations have been re- 
cently effected in the minor iron and steel interests. 
The next great move will be in the combination of 
wire and wire-rod interests,“which will have an esti- 
mated tonnage of 100,000 tons per month. The steel- 
makers are greatly concerned at'this concentration of 
the greatest buying interest. There are rumours of 
new steel works starting to supplement existing pro- 
ductive capacity where it is liatte to fall too close to 
the demand. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Dealing was very quiet in 
the warrant market last Thursday forenoon, when some 
10,000 tons of pig iron changed hands. The market was 
firm in the afternoon, Scotch making 1d. per ton, plus 4d. 
in the forenoon. Other 15,000 tons of all kinds were 
dealt in. At the close of the market the settlement 
— were as follow: Scotch iron, 45s. 14d. per ton; 

leveland, 40s. 6d.; Cumberland and Middlesbrough 
hematite iron, 47s. 9d. and 49s. per ton respectively. 
Between 25,000 and 30,000 tons changed hands on Friday 
forenoon. ‘‘ Bears” covered — from a feeling that 
the dispute in the engineering trade was near the close, 
and prices were harder, Scotch rising 14d. per ton, 
Cleveland 1}d., and hematite iron 24d. per ton. In the 
afternoon other 20,000 tons, or thereby, were dealt in, 
and the market closed firm. Sellers of Middlesbrough 
hematite iron put up their price 74d. per ton, but without 
any business resulting. That, however, has been practi- 
cally a closed market for some time. The settlement 
prices were 45s. 3d., 40s. 6d., 483., and 49s. 3d. per ton. 
At the forenoon market on Monday a good business was 





done, about 25,000 tons of pig-iron being dealt in. Scotch 
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iron was flat, and declined 33d. per ton; Cleveland gave 
way 24d., and hematite iron 3d. per ton. In the after- 
noon about 15,000 tons changed hands, and prices closed 
1d. to 14d. per ton better than in the forenoon. The 
settlement prices at the close of the market were 45s., 
40s. 44d., 47s. 104d., and 49s. 44d. per ton. At the fore- 
noon session on Tuesday’s market some 10,000 tons 
were dealt in. The tone was flat, Scotch and Cleve- 
land both declining 14d. per ton. In the afternoon 
about 8000 tons changed hands, and the tone was steadier 
on the better Board of Trade returns for the past month 
of November. The settlement prices were 45s., 40s. 44d., 
47s. 104d., and 49s. 44d. per ton The market was quiet, 
but firm, this forenoon, when only about 10,000 tons were 
dealt in. About the same quantity of iron was again 
done in the afternoon, and the settlement prices at the 
close were 45s., 40s. 44d., 47s. 10}d., and 49s. 1}d. per ton. 
Hereare some of the current quotations for special brandsof 
No.1 makers’ iron : Clyde, 50s. 6d.; Gartsherrie, Summerlee, 
and Calder, 51s. ; Coltness, 52s.-—-the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s.; 
Shotts (shipped at Leith), 52s. ; fees (shipped at Grange- 
mouth), 51s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 2685 tons, 
against 2947 tons in the corresponding week of last year. 
They included 155 tons for South America, 100 tons for 
France, 220 tons for Germany, 125 tons for Holland, 
smaller quantities for other countries, and 1750 tons 
coastwise. Four of the furnaces that were put out 
of blast at Clyde Iron Works some weeks ago are again in 
active operation, and one has been placed on hematite at 
Govan Iron Works, the total now in active blast being 81, 
as compared with 76 at this time last year. Six are 
making basic pig iron, 37 are making ordinary iron, and 
38 are working on hematite iron ore. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 341,090 tons yesterday afternoon, as against 
341,784 tons yesterday week, thus showing a reduction for 
the past week amounting to 694 tons. 


Finished Iron and Steel.—One of the surprising factors 
of the day is the continued activity of the finished iron 
and steel trades, but it must be admitted that the prompt 
delivery, which is now generally offered, would seem to 
show that fresh work is less abundant than it was some 
months ago. The briskness showing itself in certain 
Continental shipyards has brought some good orders to 
Scotch steelmakers. There is still a fair amount of 
business doing, both in finished iron and steel, and at 
wrices which are nominally unchanged. Some hope is 
Scie felt here on learning that the combination amongst 
the steel producers of the north-east coast of England 
has broken down, and that prices, as usual on such re- 
sults, are being “cut.” 

Sulphate of Ammonia.—This commodity is quieter, and 
business has been done through middle holders at 
81. 12s. 6d. per ton. Makers, however, are holding for 
higher prices. The year’s shipments amount to 124,458 
tons, against 102,643 tons over the same period of last 
year, thus showing an increase for the year amounting to 
21,815 tons. Holders have repeatedly refused 8/. 12s. 6d., 
and are standing out for 8. 15s. and 8/. 16s. 6d. per ton, 
less 34 per cent. at all ports. : 


Glasgow Copper Market.—No business was done in 
copper last Thursday at either sitting. In the afternoon, 
however, the price fell 1s. 3d. per ton. The same was 
true of Friday’s market, except that no alteration of price 
took place. On Monday forenoon 75 tons were disy 
of, and the price rose 2s. 6d. per ton. No business trans- 
pired in the afternoon, when the price made other 2s, 6d. 
per ton. No transactions took place yesterday, but in 
the afternoon prices rose 5s. per ton. Copper was idle 
yesterday forenoon, but the quotations were again harder 
at 48/. 8s. 9d. per ton cash, and 48/. 16s. 3d. three months. 
In the afternoon 75 tons changed hands at 48/. 10s. cash 
and 48s. 17s. 6d. three months, showing an advance of 
2s. 6d. per ton on the day. 


New Shipbuilding Contracts.—Messrs. Scott and Co., 
shipbuilders, Kinghorn, have secured the contract for 
two vessels, both of la size, one for owners abroad, 
and the other for a Hull firm.—Messrs. Blackwood and 
Gordon, Port Glasgow, have undertaken to build for the 
Augf. Aktiebolaget ‘‘Shula” a steel steamer of 1200 tons 
gross.—Messrs. William Simons and Co., Renfrew, have 
contracted to build for the Thames Conservancy two.steel 
hopper barges, each about 700 tons gross.—Messrs. P. 
Henderson and Co. have just commissioned Messrs. Wil- 
liam Denny and Brothers, Dumbarton, to build for them 
a steamer similar tothe Rangoon, which was launched by 
them last May. She is to have a total deadweight 
carrying capacity of 6000 tons, and accommodation 
for 40 passengers. She is to be built to the rules 
of the British Corporation Registry. This will be 
the sixth steamer built within the past four years for 
Messrs. Henderson and Co.’s Eastern trade by the 
Dumbarton firm.—The Can:pbeltown Shipbuilding Com- 
pany have just sold to a large Russian firm of ship- 
owners two of the four steamers at present building in 
their yard at Trench Point. They are expected to be 
launched early in the new year. The owners intend 
to engage them in the service between Stockholm and 
St. Petersburg during the summer months, and in general 
trade when the Baltic is closed with ice.—A local ship- 
owning concern has placed ‘an order for a steamer of 
6200 tons with Messrs. D. and W. Henderson and Co., 
Meadowside, Glasgow. 


Royal Society of Edinburgh.—The opening meeting of 
the new session of the Royal Society of Edinburgh was 


held on Monday evening, when Lord Kelvin occupied 
the chair as ident, and delivered an address on the 


food, the fuel, and the air of the world, discussing the 
quantitative relations amongst them, 





Glasgow versus Philadelphia in the Pipe Trade.—Mr. 
Provand, M.P. for Glasgow, told his constituents lately 
that he knew a firm in London that used to take from 
Glasgow large quantities of cast-iron piping for ship- 
ment to Japan; but the firm could now get the pipes 
from Philadelphia and send them to Japan at from 10s. 
to 1l. cheaper than the Glasgow terms. 

Clyde Trust: Reductions in the Rates.—The Clyde 
Trustees, on a motion made by Mr. John Ure, seconded 
by Lord Provost Richmond, at their monthly meeting 
held yesterday, agreed to make reductions in the rates 
levied for corn, iron and steel, iron ore, and pig iron, 
which, as applied to the tonnage of last year, will lead to 
an aggregate reduction amounting to 10,265/. 


Glasgow and West of Scotland Technical College Scien- 
tifie Society.—An ordinary meeting of the above society 
was held in the Technical College buildings on the 
evening of Saturday, 4th inst., to hear a paper from Mr. 
W. T. Ireland on ‘‘An Experimental Apparatus for 
Engineering Classes.” The apparatus, which is_ the 
invention of the lecturer, is eminently adapted for eluci- 
dating the Laws of Mechanics in an experimental fashion, 
and for exhibiting the principles underlying mecha- 
nical motions. ‘The lecture, which was listened to 
with great attention, was illustrated with limelight views 
and sketches. A hearty vote of thanks, pro by the 
chairman, Mr. Van Straaten, brought the proceedings to 
a close. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Engineers’ Dispute.—The results of the Conference 
in London are viewed with strangely different feelings by 
the employers here, as elsewhere, from what they are by 
the men. The employers indorse with absolute unanimity 
the action of eae | Dyer and his colleagues, and say 
they would have been disappointed had they yielded in 
any of the proposals submitted. The men at some works 
were under notice when the Conference was arranged, 
and the masters are only awaiting instructions to lock 
them out. The men, who are much disappointed at the 
course things have taken, are suffering now more than 
at any time since the strike commenced. Some of them 
had money saved, but in most cases it has gone, and they 
are now drifting behind in their rent and other payments. 
It is quite — that some of them will be returning 
to work shortly. - 
Leeds Association of Engineers.—The thirty-second 
annual dinner of the Leeds Association of Engineers 
was held at the Queen’s Hotel in that city on a 
night. Mr. R. W. Eddison presided, and Mr. H. 
McLaren occupied the vice-chair. There was a large atten- 
dance, about 200 members and friends being present. The 
chairman, in proposing ‘‘ Prosperity to the Association,” 
spoke of the satisfactory progress it had made, and said 
their superannuation fund now stood at 1400/. He 
pointed out that a little knowledge of commercial 
matters would be a great assistance to foremen engi- 
neers in carrying out their work. It was not sufficient to 
beable to turn out work as good and as cheaply as in the 
t; they must be able to sell > ony productions 
rom any competitor, whether English or foreign. He 
uoted statistics to show what a serious matter for 
this country foreign competition was becoming, and 
alluding to the engineers’ strike, said he had been 
in touch with some of the leading employers, and 
the intention of all of them was that the interests of 
the working men generally should have as much attention 
as the interests of the employers. He believed that the 
time would come when Colonel Dyer would be respected 
not only as the champion of the employers, but as a 
friend of the workmen and the protector of British 
industry. Mr. Arthur Greenwovd spoke of the in- 
crease in foreign competition, and said he trusted the 
working engineers of this country would come to recognise 
that they had friends amongst the employers who wished 
to do everything they could to secure the independence of 
the a quite as much as their own leaders. _Al- 
derman Wigram, in responding to the toast of the “‘ En- 

ineering Trades,” said the British engineers were no 
ener masters of the world in their own trade. There 
was atime when an English firm got the highest price 
that could be obtained for engines, but to-day a Swiss firm 
was getting higher prices. e saw in Madrid engines 
made in Germany, Switzerland, and Belgium, and he 
was bound to admit that the English engines were not as 
highly finished and as beautiful machines as those made 
in the countries he had mentioned. He looked with fear 
to the future unless employers, foremen, and workmen 
adapted themselves to the new order of things brought 
about by foreign competition, and set themselves to pro- 
duce the very best machinery that could be made in order 
to obtain the highest possible price. 

Shefiield Corporation and the Electric Light Company.— 
A very curious state of things has come about between the 
Sheffield Corporation and the Electric Light and Power 
Company. The order under which the company was formed 
contained a provision that the Corporation could at any 
time purchase the undertaking and pay for it by the issue 
of 5 per cent. irredeemable stock. On the same day an Act 
was by the Legislature prohibiting corporations 
from issuing irredeemable stock. At the last annual meet- 
ing of the shareholders a most favourable report of the 
working of the company was presented, and it was decided 
to increase the capital from 90,000/. to 280,0007. Thereupon 
the Corporation served a notice to treat upon the com- 
pany, and offered to pay for the concern in redeemable 
ee or cash down of equal value to the irredeemable 
stock, The company refused tu sell, and the Cor- 
poration brought an action against them to enforce the 
specific performance of the contract between them, Mr. 








Justice North, in his decision given on Tuesday, said the 
Corporation could only comply with the terms of the 
contract by the issue to the company of irredeemable 
stock. This they seemed to have no power to do, and the 
action must be dismissed with costs. The Corporation 
will not stop in its determination to possess the under. 
taking. 

The Sheffield Trades.—Some of the home houses in the 
steel trade are complaining very much of the slackness of 
business, but most of the foreign firms continue well occu- 
pied. At several of these works melting is going on six 
days a week, and then it is found difficult to keep pace 
with orders. The demand for steel for cycle purposes is 
quiet, as may be expected at this season of the year. It is 
regarded as a somewhat significant fact that this week 
some heavy orders for files have been placed by home 
engineering firms. Their old hands are still out, but 
many of their places have been filled, and tools are being 
required. The firms who furnish collieries with stores 
report that they are fairly well off all round, and in some 
departments they are very busy. 


The South Yorkshire Coal Trade.—In most branches of 
the coal trade business keeps up well. Some collieries 
who work a good seam of steam coal are very busy, and 
are running six days a week. The demand for manufac- 
turing fuel — is well sustained, and in the last few 
days there has been a decided improvement in the house- 
coal trade, and prices are stiffening. The principal rail- 
way companies with Yorkshire connections are inviting 
tenders for next year’s supplies. As the Employers’ 
Liability Act comes into operation next July, the coal- 
owners are asking, it is stated, an advance of 6d. to 9d. 
per ton to cover that liability. 


Charles Cammell and Co., Limited.—An extraordinary 
general meeting of shareholders in this company was held 
at their works this afternoon, to confirm certain resolu- 
tions in reference to the reconstruction scheme. Sir 
Alexander Wilson, managing director, presided, and 
stated that the absolute unanimity of the previous meet- 
ing in regard to the reconstruction scheme had been con- 
firmed by later experience. Of 1169 shareholders they 
had already received the approval of 1142, who represented 
1,029,2402. out of a total capital of 1,050,000/. Some 
of the holders of the remaining 20,760/. were out of Eng- 
land and others were dead ; and only 10 holding 11,860. 
were unaccounted for. On the motion of Mr. C. Cammell, 
seconded by Colonel Sidebottom, resolutions were passed 
to the effect that it was desirable to reconstruct the com- 
pany, and with a view thereto that the company be wound 
up voluntarily with Sir Alex. Wilson and Mtr. Longden, 
the secretary, as liquidators. 








MANCHESTER TRAMWAYS.—The Manchester City Coun- 
cil has adopted a report of a special committee whith re- 
commended that at the expiration of the existing leases 
the tramway system of the city should be acquired by the 
Council, and should be worked by it upon the overhead 
electric system. A profit of 70,000/. per annum is antici- 


pated. 





Royat AGRICULTURAL Society Motor Car Compsti- 
TION.—In connection with the Birmingham Show, to be 
held in June next, the Royal Agricultural Society otfer a 
first prize of 100/., and a second of 50/. for self-moving 
vehicles for light loads, and prizes of equal amount for 
similar vehicles for heavy loads. Light load vehicles will 
include such as would take the place of light spring carts 
for carrying loads up to 1 ton, exclusive of the weight of 
the vehicle; the heavy load class will be for vehicles 
capable of carrying 3 tons, exclusive of their own weight. 
The competitions are for vehicles carrying their loads, not 
drawing them. In the case of equal merit in either class 
the prize money will be divided, or in case of insufficient 
merit, any Epes may be withheld: All vehicles are to 
be propelled exclusively by mechanical means, and, in 
the case of oil engines, any such oil may be used as is 
allowed by the Regulations as to Petroleum made and 
circulated by the Home Secretary under Section 5 of the 
‘* Locomotives on Highways Act, 1896.” The design is left 
to the manufacturer, but he must conform to the Act. 
Trials will be made of the competing vehicles carrying a 
declared weight for an ordinary a over a distance not 
less than 25 miles out and 25 miles return, During the 
run the consumption of fuel, water, &c., will be care- 
fully noted. The maximum s to be in accordance 
with the regulations of the Local Government Board. 
Such further trials will be made as the judges may con- 
sider necessary to test the efficiency of the vehicles 
ascending or descending hills or otherwise. The points 
to which the special attention of the judges will be called 
are: Due rd to the convenience of the public ; ease 
of handling, with special reference to stopping, start- 
ing, and steering; economy in working, including 
attendance; price; simplicity; strength of design; 
weight of vehicle; in the case of oil engines, density 
and high flashing point of the oil, used, The trials 
will take place early in June, 1898, in a locality to be 
su uently fixed. Shedding accommodation will be 
provided by the Society, free of charge, for the trials 
and for the exhibition of the competing vehicles in the 
Society's showyard at Four Oaks Park, Birmingham, 
from June 18 to 24, 1898 ; but each competitor must him- 
self arrange for the staff and appliances necessary for 
showing his vehicle at work in the showyard, and for its 
delivery to the showyard. The entries for these prizes 
must be made on or before Friday, April 1, 1898, and 
must be accompanied by adeposit of 10/. for each ye 
Such deposit will be forfeited if the machine is not sub- 
mitted for competition at the time appointed for the 
trials, and is not exhibited at the Birmingham meeting. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Me > but the tone of the 
market was not over cheerful. ome consumers of pig 
jron bought to meet their requirements well into next 
year some little time ago, and the shipping season is 
practically over ; so that it is not at all ~— that 
only a small business is doing just now. or prompt 
delivery of No. 3 g.m.b. Cleveland pig iron 40s. 6d. was 
the price, and a few transactions were recorded at that 
figure, whilst for delivery early next year 40s. 9d. was the 
price. Makers, nearly all of whom are well sold, were 
in no hurry to secure orders at the foregoing quotations, 
believing that rates are likely to advance, and some of 
them pointed to the very low stocks, and declared that, 
with the at labour trouble removed, prices would 
advance. No. 4 foundry was scarce, and was relatively 
dearer than No. 3, being at least 40s. 3d., whilst gre 
forge was 39s. 6d., and mottled and white 39s. 3d. 
Middlesbrough warrants closed 40s. 34d. cash buyers. 
East coast hematite pig was a little firmer, owing to the 
stiffening of warrants, mixed numbers being quoted 49s. 3d. 
to 49s. 6d. for early delivery, Spanish ore was cheaper 
than a week ago, and freights from Spain were easier. 
Rubio was said to be obtainable at 15s. ex-ship Tees, 
and buyers were not over eager to pay that figure. 
Middlesbrough hematite warrants were steady at 49s. 3d. 
cash buyers. ‘To-day the only change in price was in 
Middlesbrough hematite warrants, which eased to 49s, 
cash buyers. 


Eight-Hours Day for Cleveland Blast-Furnacemen.— 
Yesterday ro an interview took place at Middles- 
brough between the Associated Iron Masters and the 
delegates of the Cleveland blast-furnacemen, when it was 
agreed to bring the three-shift system into operation on 
the 18th or 19th inst., and the wages sliding scale was 
renewed for a period of three years, viz., to December 31, 
1900. The meeting lasted for several hours. Of course 
the result of the adoption of an eight-hours day for blast- 
furnacemen will be that a number of additional men will 
find employment at the furnaces. 


Manufactured Iron and Steel.—There is really no new 
feature in the manufactured iron and steel trades. 
Firms generally are well off for work, and quotations all 
round are very well maintained. It is understood that 
sroducers of some descriptions are not prepared to book 
farther orders at present rates. The shareholders of 
Messrs. Dorman, Long, and Co., of 1, West Marsh and 
Britannia Iron Works, Middlesbrough, to-day sanctioned 
a dividend of 6 per cent. The firm is full of work, and 
rospects for its future are brighter than they have been. 

here is a likelihood of their works being extended at an 
early date. 


Coal and Coke.—The coal trade is on the whole steady, 
and, as is usual at this season of the year, the consump- 
tion of gas coal is at its height. Manufacturing coal is 
very abundant. Bunker coal is in pretty good demand. 
Coke keeps steady. Prices all round for coke and coal 
are practically unaltered. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Coal shipments have considerably increased, 
having risen last week to nearly 330,000 tons ; quotations 


have hardened, although 10s. 6d. to 10s. 9d. per ton have | Th, 


been the general rates for prompt shipments. Household 
coal has also been in good demand ; No. 3 Rhondda large 
has made 10s. 6d. to 10s. 9d. per ton. There has been a 
good average demand for coke; foundry qualities have 
made 17s. to 17s. 3d., and furnace ditto 15s. to 16s. 6d. 
r ton. Recent imports of iron ore at Cardiff have 
en upon a large scale; rubio has made 14s. 3d. to 
14s. 6d. per ton. The manufactured iron and steel trades 
present a satisfactory appearance, considerable orders for 
enn tinplate bar, and merchants’ iron having come to 
and. 


South Wales and Ireland.—A deputation ay eae | 
the Town Council of Cork and various public bodies an 
leading associations in the south and south-west of Ire- 
land waited on Friday upon the Duke of Devonshire, 
at Devonshire House, tale and urged upon him, as 
owner of the Fermoy and Lismore Railway, that the in- 
terests of the district which they represented would 
best served by vesting the Fermoy and Lismore and 
Waterford, Dungarvan and Lismore Railways in inde- 
pendent hands, and not in the hands of the Great Southern 
and Western Railway Company of Ireland, even although 
that company was supported by the Great Western Rail- 
way Company of England. A project, which the depu- 
tation supported, was on foot for securing, by the making 
of two short links with existing railway lines, an inde- 

ndent and competitive route from Cork, by way of 

ermoy, Lismore, Dungarvan, Waterford, Wexford, and 
Lismore, thence by steamer to Fishguard, and thence by 
railway to Carmarthen Junction. The Duke of Devon- 
shire promised careful attention to the representations 
made to him, 


Vale of Glamorgan Railway.—This line has now been 
opened for ‘general traffic. The line commences by a 
junction with the Llynvi and Ogmore branch of the Great 
Western Railway about a mile north of Bridgend. 
Sidings have been provided at this junction capable 
of dealing with a large mineral traffic, which will, 
as a natural consequence, flow into Barry. Facilities 
for dealing with passenger traffic at Bridgend Station 
ave also been provided. After crossing the Ewenny 


the line enters the Glen Alun Dingle, through which it 
Tuns, curving in and out of mountain limestone rock 





cuttings. At the top of the dingle the Southerndown- 
road Station occurs, the .‘ne being continued in a south- 
eastern direction to Llantwit Major. The line then runs 
eastward to Gilestone, and crosses the Daw, passes over 
the Cowbridge and Aberthaw Railway, and enters Aber- 
thaw, where there is also a station. In Porthkerry Park 
there is a viaduct of 16 arches, each of 50-ft. span. The 
height of the viaduct to the rail level is 110 ft., and the 
foundations for the piers are carried down some 30 ft. 
below this. A tunnel, 537 yards in — brings the line 
on to a siding close to its junction with the Barry Rail- 
way, where, in addition to, the two running lines, eight 
sidings, each of a length of between 500 and 600 yards, 
have been provided. 


The Swansea Valley.—The various steel smelting esta- 
blishments have been doing well, the output having been 
quite up to the average. The output of coal at the local 
collieries has also been satisfactory. 


Gloucester.—At a meeting of the Town Council on Tues- 
day it was decided to instruct the engineer to advertise 
for materials for an electric light installation, and to 
apply to the Local Government rd for sanction to 
borrow 50,000/. for carrying out the works and erecting a 
dust destructor. 


Great Western Railway.—Mr. T. D. Roberts will 
shortly resign the position which he has for many years 
held as divisional engineer of the Newport district. He 
will probably be succeeded by Mr. Blackall, of Swindon. 
Mr. Roberts district extends from Woollaston to Pyle, 
including the Severn and Wye Valleys, the Monmouth 
and Ross, and the Llynvi and Ogmore and Porthcawl 
sections ; but a re-arrangement is contemplated, by which 
a considerable portion of this district will be added to the 
Bristol and Gloucester division. 


Weston-super-Mare.—An electric lighting scheme for- 
mulated by Mr. W. C. C. Hawtayne, and recently adopted 
by the Town Council, has been re-considered and modi- 
fied so as to reduce the estimated cost to 20,000/. The 
Council is negotiating with the Great Western Railway 
Company for a site for a generating station. 








MISCELLANEA. 
Tue British Chamber of Commerce at Paris have issued 
a circular containing names of agents and travellers in 
various branches of trade who are open to represent 
British houses. Copies can be obtained on application to 
the secretary, 25, Boulevarde des Italiens, Paris. 


The traffic receipts for the week ending November 28 on 
33 of the ssalolajel lines of the United Kingdom amounted 
to 1,568,467/7., which was earned on 19,034} miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,555,738/., with 18,879} miles open. 
There was thus an increase of 12,729/. in the receipts, and 
an increase of 154? in the mileage. 


A company under the name of the Commercial Steel 
Company of Great Britain is being formed to apply the 
Harvey process so successfully used for armour-plate to 
the hardening of small articles made of Bessemer open- 
hearth steel. Amongst the articles to be treated, we note 
ball-bearings and balls, standard gauges, steel for safes, 
shoes and dies. 


The Board of Trade returns for the past month are 
only partially satisfactory. The imports show a decrease 
of about 1,330,000/. for the month; though for the 
eleven months of the year there is considerable increase. 
e exports, on the other hand, show an increase of 
1,202,0002. for the month, though for the eleven months 
of this year there is a decrease of nearly 5,000,000/. in the 
value. 


The fourth annual general meeting of the National 
Traction Engine Owners’ and Users’ Association was 
held on the 8th inst. at the Agricultural Hall, Mi 
when the following resolution was proposed: ‘That 
this meeting urges Her Majesty’s Government to con- 
sider the important question of agricultural steam road 
locomotion, and to give facilities for passing into law a 
Bill to provide uniform regulations and greater legislz- 
tive freedom for traction engines.” 

By special Act of Parliament which received Royal 
Assent on August 14, 1896, the Local Government Board 
were empowered to legalise an improved traction engine 
wheel. After a very searching inquiry and four days’ 


be | personal inspection by Government surveyors of Boul- 


ton’s wheels, at work hauling heavy load, 30 tons, the 
Local Government Board have issued their approval of 
the wood-block wheel made by Mr. I. W. Boulton, of 
Ashton-under-Lyne. This is the only one approved and 
sanctioned by them. 


About a dozen villages in the Evesham district have 
combined to establish a common system of water supply 
on plans prepared by Mr. J. E. Wilcox, of the Union 
Chambers, Birmingham. The works, which were opened 
on the 25th ult., a a an 

gregate capacity of 85, gallons. he Pear Tree 
Sorin at Pronboes form the source of the supply, and 
have m develo by headings driven into the hill. 
The district served has an area of 24 square miles and a 

pulation of 3148, whilst upwards of 30 miles of main 
88 been laid. 

At a meeting of the London and District Association of 
Engineering and Shipbuilding Employers, held on Tues- 
day afternoon at the Westminster Palace Hotel, it was 
resolved: ‘‘This meeting hereby records its cordial and 
entire agreement with the attitude of the employers’ re- 
presentatives at the Engineering Conference, and _ its 
regret that the maintenance by employers of principles 
which it considers to be vital not only to the existence of 
their industries, but also to the continued employment of 








large numbers of workmen, should be regarded by the 
trade unions as contrary to the interests of labour.” 

At the Imperial Institute on Tuesday last Mr. A. J. 
M‘Millan, of Rossland, B.C., delivered a lecture on the 
‘* Mineral Resources of British Columbia and the Yukon.” 
The lecturer stated the mineral wealth already extracted 
from British Columbia was valued at 20,000,000/., mostly 
obtained during the past two years from placer mines. 
The new Crow’s Nest Pass Railway, now in course of 
construction, would, he asserted, do mach to further in- 
crease the output. As regarded the Klondyke district, 
the lecturer advised intending prospectors to wait till the 
New All Canadian route was opened, which it would be 
by next March or April. 

In his presidential address to the Civil and Mechanical 
Engineers’ Society, Mr. H. Coward referred to the pre- 
sent engineering dispute, and stated that he knew a firm, 
pro ay a a large number of hands, who, during the 
strike, have had a foreman working a lathe and superin- 
tending a number of boys and apprentices, earning 12s. 
to 15s. per week, and om ye on work requiring very 
moderate skill, but which, under ordinary conditions, 
would, under union rules, be done by men at double the 
pay. The result has been that not only has the work 
done been equal in quality, but the actual output has been 
larger than under ordinary circumstances. 

Mr. Fortescue Flannery, M.P., President of the Insti- 
tution of Marine — delivered his inaugural address 
on December 3. This address dealt mainly with recent 
advances in marine engineering, special reference being 
made to the Turbinia; and the speaker expressed the 
opinion that the authorities should order a full-sized 
gunboat fitted with steam turbines, with which,. he 
thought, as) of 40 knots might be attained. Other 
people, no doubt, have had similar opinions, but we are 
not sanguine that the Government, this being a British 
invention, will take it up until other Powers have pre- 
viously adopted it. In fact, the Russian Government 
have already ordered a turbine boat, which will have a 
guaranteed speed of 38 knots. 

A very important point in connection with light rail- 
ways is now under the consideration of the of 
Trade. The Light Railway Commissioners, who have 
been holding local inquiries as to the advisability of a 
number of projected lines, have refused to recommend 
the Board to sanction a proposed light line at Taunton, 
on the ground that being entirely urban, the promoters 
should have a ese under the Tramways Act of 1870. 
Unfortunately, however, it would be impossible to raise 
money for the undertaking if it were to be carried 
out under the very onerous provisions of that measure. 
The local authorities, it may be added, are strongly in 
favour of the proposed light line, but this circumstance 
had no weight with the Commissioners. As it chances, 
the Light Railways Act is so worded as to make no dis- 
tinction between a purely urban and an inter-urban line, 
so that on the face of it the Commissioners would appear 
to have gone outside their province. However, the 
matter is now engaging the further attention of the 
Board of Trade, who are consulting their legal advisers 
on the matter. 








Water Suppty or Huti.—At a meeting of the Water 
Works Committee of the Hull Town panelien Friday, the 
3rd inst., an important scheme for extending the supply of 
water to Hull was considered. Mr. Bancroft, the engineer, 
reported that if a breakdown occurred, causing a tempo- 
rary disablement at either Springhead or Cottingham, the 
supply would be seriously affected. To meet any emer- 
gency, he ey that a pipe of 36 in. diameter should 
laid from Be prone ong into a high service reservoir to 
be construc to the west. Through this pipe water 
should be constantly pumped. The enero of this 
arrangement would that the reservoir would act as a 
safety valve, receiving water when the quantity pumped 
was more than the city required, while it would help the 
supply to the city when the quantity pumped was less 
than was n . It was suggested that the reservoir 
ony high ground would contain 10,000,000 gallons, and 
illerby, a village a few miles from Hull, was recom- 
mended as the site, from which water could be supplied 
to a large area, including neighbouring villages, by gravi- 
tation. The total cost was estimated at 118,000/. The 
further consideration of the report was adjourned. 


PERSONAL.—Messrs. W. H. Wilcox and Co., whilst re- 
taining their warehouse at 34 to 36, Southwark-street, 
have removed their offices to 23, Southwark-street, to 
which address it is requested that all communications 
should be sent.—Messrs. T, Richardson and Sons, of 
Hartlepool, who work the Brown-Boveri polyphase 
alternating electric power distribution system in the 
country, have appointed Messrs. Geipel and Lange, of 
68, Victoria - street, Westminster, as their London 

mts.—Mr. A. Bowes, A.M. Inst. C.E., M. San. I., 
of the Borough Engineer’s Office, Salford, has been 
appointed surveyor to the Urban District of Newton-in- 

akerfield, out of a large number of applicants.— 
Messrs. W. H. Heath and Co., of 39, Frederick-street, 
Birmingham, inform us that they have transferred their 
business to Messrs. Heath, Snoxell, and Co., Limited, of 
the Apollo Iron Works, Birmingham.—Mr. Charles J. 
Hobbs has left the firm of Messrs. James Simpson and 
Co., with whom he has been for over 12 years, and joined 
the Hydraulic Engineering Company, of Chester, who 

urpose largely WTR EA their water works business.— 

r. H. Lawrence, M.I.M.E., after 294 years service with 
the Grange Iron Works, near Durham, has relinquished 
the — management of that business, and will hence- 
forth act as the company’s — at 24, Grainger-street 
West, Newcastle-on-Tyne. At the same time Mr. Law- 
rence will practice as consulting engineer and valuer, 









712 ENGINEERING. [Dec. 10, 1897. 








EXHIBITS AT THE SMITHFIELD CLUB SHOW. 


(For Description, see Page 717.) 


ee iil 
| Tha wage, ie 


=— i 
~ (le 


Messrs, CLAYTON AND SHUTTLEWORTH, LINCOLN. 








Traction ENGINE, BY Messrs. CLAYTON AND SHUTTLEWORTH, LINCOLN. 





Dec. 10, 1897.] 


ENGINEERING. 








713 








AGENTS FOR “ENGINEERING.” 


Avsrrta, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Capz Town : Gordon and Gotch. 

EpInBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 3, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

ITaty: U. Hoepli, Milan, and any 

LiverPooL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, toe gw 

New Soutu WAuEs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co, 

RorrerDAM : H. A. Kramer and Son. 

SouTH AUSTRALIA, Adelaide: W. C. Rigby. 

Unirep States, New York : W. H. Wiley, 53, East 10th-street. 

Chicago : H. V. Holmes, 44, Lakeside Building. 

VicTORIA, MELBOURNE : Melville; Mullen and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 








NOTICE TO AMERICAN SUBSCRIBERS. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. OC. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiky, 53, East 10th-street, New York, 
and Mr. H. V. Houmrs, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 11. 16s. 0d.; for thick (ordinary) 
paper edition, 27. Os. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 





NOTICES OF MEETINGS. 


Tax InstiTUTION OF CiviL ENGINRERS.—Tuesday, December 14, at 
8 p.m. Paper.to be read with a view to discussion: ‘‘ The 
Great Land-Slides on the Canadian Pacific Railway in British 
Columbia,” by Mr.- Robert B. Stanton,-M.A., M. Inst. C.E. 
Students’ meeting, Friday, December 17, at 8 p.m. . Papers to be 
read: 1, ‘‘The Elastic Properties of Steel Wire,” by Mr. Archer 
D. Keigwin, Stud. Inst. C.E. 2. ‘* The Elasticity of Portland 
Cement,” by Mr. W. L. Brown, B.Sc., Stud. Inst.C.E. Professor 
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INSTITUTE OF MARINE ENGINEERS. — Monday, the 13th inst., at 
7.30 for 8 p.m. A paper will be read by Mr. W. McLaren (Member) 
on “‘ Pipe Arrangements on Board Steamships.” 

PuysicaL Society oF Lonpon.—Friday, December 10, at 5 p.m., 
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Exhibition of an Apparatus for Self-Acting Temperature Com- 

nsation of aStandard Cell,” by Mr. Albert Campbell. 2. ‘‘ On 

rd Kelvin’s Absolute Method of Graduating Thermometers,” by 
Mr. Rose Innes. 

Royal METEOROLOGICAL Society.—Wednesday, the 15th inst., 
at the Institution of Civil Engineers, Great George-street, West- 
minster, at 7.30 p.m., the following papers will be read: ‘‘ Daily 
Values of Non-Instrumental Meteorological Phenomena in London, 
1763-1896,” by Mr. R. C. Mossman, F.R.S.E., F.R. Met. Soc. ‘‘ The 
Rainfall of Seathwaite, Borrowdale, Cumberland,” by Mr. William 
Marriott, F.R. Met. Soc. : 

SELF-PROPELLED TRAFFIC ASSOCIATION : LIVERPOOL AND DISTRICT 
CENTRE.—Tuesday, December 14, at 8 p.m. Second ordinary meet- 
ing. Paper, illustrated by diagrams and models, “Roller Bear- 
ings,” by Mr. Hugh Woodcock, M. Inst. C.E. 

Tug INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
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open for discussion: ‘‘ The Education of Metallurgists,” by Mr. 
Saville Shaw. ‘‘ The Coal Industry of the South-Eastern States 
of North America,” by Mr. Jeremiah Head. ‘ Notes on the Sink- 
ing of Two Shafts at Claravale Colliery, near Wylam-upon-Tyne,” 
by Mr. Frank R. ——. The following papers will be read: 
** Experiments with the Shaw Gas Tester,” by Dr. P. P. Bedson 
and Mr. J. Cooper, B.Sc. ‘* Notes on the Iron Industry in the 
Urals,” by Professor H. Louis. Models of the Klein water-cooling 
plant will be exhibited. A meeting of students and associates 
will be held immediately after the general meeting. The follow- 
ing paper will be open for discussion: ‘Cornish Methods of 
Mine Timbering,” by Mr. G. B. sas ag The following paper will 
be read: ‘‘ Rearer Workings,” by Mr. John Cadman. 

Society or Arts.—Monday, December 13, at 8 p.m. Cantor Lec- 
tures. ‘‘Gutta-Percha,” by Mr. Eugene F. A. Obach, Ph.D., F.C.S. 
Three Lectures. Lecture III., The Clean Material.—Wednes- 
day, December 15, atS8p.m. ‘The Purification of Sewage by 
Bacteria,” by Mr. Samuel Rideal, D.Sc. Sir Douglas Galton, 
K.C.B., F.R.S., will preside. 

LIVERPOOL ENGINEERING SocieTty.—Wednesday evening, Decem- 
ber 15, at the Royal Institution, Colquitt-street, at 8 o’clock, 
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CLEVELAND INSTITUTION OF ENGINEERS. — Monday evening, 
December 13, at 7.80 precisely, in the hall of the Literary and 
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FIFTY YEARS OF UNIONISM; A 
RETROSPECT. 

Ir is a happy characteristic of human nature that 
our remembrance of our blessings’ and pleasures is 
keener than that of our misfortunes and discomforts. 
Mark Twain, in one of his books written during a 
journey in Europe, indulges in a grumble at the an- 
noyances of travel, and then goes on to remark that 
in a few months all recollection of the disagreeable 
| circumstances which were fretting him would have 
faded away, and he would look back to the trip 





| with unalloyed pleasure, recalling only the happy 
| hours and the beautiful sights he had experienced. 


This is peculiarly the case with the tourist, but 


it is also true of other occupations and amuse- 
ments. In matters of business, manufacturers 
are apt to envy their predecessors, and to think 
that they knew nothing of the worries which pre- 
vail now. During the last few months we have 
heard engineers speak of the ‘‘old unionism” as 
if it were a beneficent institution which they would 
gladly take to their bosoms and cherish like a 








venerable and respected relative. They seemed to 
think that it represented only the spirit of thrift, 
and that if it could be revived peace and prosperity 
would reign in their establishments; in the new 
unionism — that of to-day — they can find no re- 
deeming feature. 

The fact is that the old unionism, like the good 
old times, owes its reputation to the softening 
effect of time, which wipes off men’s minds the 
scars and scratches received in the struggle of life, 
leaving a level surface of pleasant aspect. 
Unionism, as» represented by the Amalgamated 
Society of Engineers, is the same to-day that it 
was 50 years ago; with this difference, that it has 
grown with the general expansion’ of trade, and, 
perhaps, even a little faster. We’ have before us, 
as we write, a manifesto, dated December 24, 1851, 
‘* From the members of the Amalgamated Society 
of Engineers, Machinists, &c., to their Employers.” 
It commences : 

‘*Gentlemen,—The Executive Council of the 
Amalgamated Society of Engineers, Machinists, 
Millwrights,: Smiths, and Pattern-Makers wish to 
address a few observations to you upon the prac- 
tices of Piecework and Overtime, which they have 
come to a resolution to abolish. The Executive 
Council, in taking this course, have not the slightest 
intention of unwarrantably interfering with or 
attempting to dictate to employers. They have 
only in view the performance of their duty as the 
guardians of the interests of the members, and the 
organ through which the voice of the trade ex- 
presses itself, and they trust that what they have to 
say will be interpreted in the amicable spirit which 
animates them.” 

Then follow the usual arguments against over- 
time and piecework, as being injurious to health, 
encroaching upon leisure, interfering with intellec- 
tual and moral growth, and leading to expensive and 
badly finished work. The document ends by saying 
that the Council haveadvised the trade to discontinue 
systematic overtime and piecework after December 
31, 1851, overtime only to be worked in case of 
breakdowns and accidents, and to be paid for at 
the rate of double time. As between this example 
of the old unionism, and that of the present day 
there is not much to choose. Its style reminds us 
of the elegant highwayman of the Claude Duval 
type, who after telling the traveller to deliver in a 
way that’ left no room for hesitation, reasoned with 
him sweetly on the virtue of charity. The union sec- 
retaries of the present day generally put their argu- 
ments first and keep the ultimatum for the last 
paragraph; but the meaning is just the same. 

The document from which we have quoted was 
an incident in a long dispute between the manu- 
facturing engineers and their workmen, extending 
over the year 1851, and eventuating, in 1852, in a 
great lock-out, which inflicted on the union the 
severest defeat it ever had. The circumstances 
were so exactly similar to those we are now passing 
through that it is worth while to recall them, not 
only to show that we are no worse situated than 
were our fathers in the good old times, but also to 
demonstrate that while a genuine federation of 
employers is invincible, unionism possesses an 
inherent elasticity and power of recuperation 
which enables it to survive defeat and to re- 
assemble its forces in a wonderful way. 

During the latter part of 1850, and the early 
part of 1851, there were frequent disputes at 
several Lancashire works not only regarding over- 
time, but .also.on the machine question; the 
men also demanded the discharge of a certain 
foreman by Messrs. Hibbert and Platt, of Oldham. 
The ‘action was taken under Rule XXIII. of the 
union, the first section of which denounced over- 
time, while the second read as follows : 


‘*That the same steps be taken to abolish piecework, 
to destroy the practice of working more than one lathe or 
machine, to prevent a greater number of apprentices or 
admissions into our trade than are likely to find employ- 
ment therein . . . to assimilate the number of working 
hours in each district, so that, if circumstances require, a 
further reduction of the hours of labour may be accom- 
plished.” ; 

The italics are ours and show that the. machine 
question is not as new as some people think. Three 
years before, the secretary of the society had written 
to a firm saying, ‘‘It has been represented to 


us... . that certain persons are employed as 
engine fitters in your manufactory who have not 
served a legal apprenticeship to the trade. This prac- 
tice, most of your workmen employed there think, 
would be abolished if you were made acquainted 
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with it, and so also does the Committee; as we feel 
sure you will see the injustice of employing or 
training up men to a business, when others who 
have spent a portion of their lives serving an ap- 
prenticeship, with the hope of getting a livelihood 
hereby, are now in want of employ.” Evidently 
the ‘‘shop steward” was as vigilant then as now, 
although in this instance he put his objections in a 
very mild manner. 

In February, 1851, and again in May, Mr. W. 
Newton, the general secretary of the Society, went 
to Oldham to try and arrange matters. Personally 
he was a man of moderate views, but the members 
were spoiling for a fight, and when he effected a 
compromise with the employers on the machine 
question, they rejected it. The secrecary was sup- 
ported by the Executive Council, who passed a 
resolution in 1851 that the offer of Mr. Platt ought 
to be accepted. The men, however, were insub- 
ordinate, and came out on strike in July, but as the 
Council refused co support them, they resumed 
work in a few days. Although the battle was 
being fought at one works only, the Lancashire 
members of the Union were deeply interested 
in it. Labour imagined itself about to enter into 
new conditions; the French Revolution of 1848 
had stirred the masses, while the writings of Louis 
Blane were eagerly read and discussed, and the 
time seemed ripe for putting his ideas into action. 
Whatever may have been the views of the Execu- 
tive Council, they found themselves unable to en- 
force a moderate line, and accordingly, like men of 
greater reputation than themselves, they decided 
to put themselves at the head of the movement 
they could not prevent. 

In the meantime the masters were taking alarm. 
They found that they were losing control of their 
own shops, and that there was the prospect of 
their being attacked and beaten in detail. Meet- 
ings were held both in Lancashire and London, and 
a Federation was formed, pledged to act in concert. 
On December 17, 1851, the employers sent an ad- 
vertisement to the Times, signed by 34 firms, 
stating their intention to lock out their men, in 
certain eventualities, on January 10, 1852. On 
December 24 a great meeting was held at the Lon- 
don Coffee House, at which were present, among 
others, Mr. Joshua Field, Mr. Fairbairn, Mr. 
Hibbert, Mr. John Blyth, Mr. John Seaward, Mr. 
Bryan Donkin, Jun., Mr. Richard Ravenhill, Mr. 
Joel Spiller, Mr. Thomas Maudslay, Mr. George 
Bovill, Mr. John Penn, Mr. Samuda, Mr. Whit- 
worth, Mr. Platt, Mr. Scott Russell, Mr. George 
Rennie, and Mr. C. E. Amos. The secretary ex- 
pained that ‘‘a body of persons styling them- 
selves the Amalgamated Society of Engineers, 
Millwrights, Mechanics, &c.,”’ had made the follow- 
ing demands to the employers of Manchester and 
the district, accompanied by a threat to one of the 
principal firms that, unless they were acceded to, 
the workpeople would strike on the 3ist. The 
demands were : 

1. The abolition of overtime except in case of 
breakdown. 

2. The payment for necessary overtime at double 
rates. 

3. The abolition of the system of piecework. 

4. The unconditional discharge of all labourers 
or such class of persons engaged in working plan- 
ing machines, or tools of similar character, and the 
employment in their stead of mechanics, members 
of the Union. 

The secretary also read another communica- 
tion, dating from 25, Little Alie - street, White- 
chapel, notifying to the employers in the Me- 
tropolis the abolition of piecework and over-time. 
Mr. Sharp, speaking on behalf of the Man- 
chester district, said it was a general complaint 
that the masters could not obtain a fair day’s work 
for a fair day’s wages, and that there was no way of 
crushing the Union’s system, except by a total 
cessation of business. Mz. Hibbert stated that the 
Amalgamated Society, which, a few months before, 
did not number 5000 members, then reached 
upwards of 15,000. ‘‘ He read,”—we are quoting 
from the Morning <Advertiser—‘*‘some passages 
from the Operative, the organ of the Union, 
advocating Socialist doctrines with regard to 
labour, and the most violent principles in refer- 
ence to industrial employment, and observed 
that from this it was apparent that the present 
requisitions were only the beginning of much 
more intolerable exactions. The operations of the 
combination were rapidly spreading over the king- 
dom, and the next meeting was to be in Glasgow, 


in order to bring the Scotch into the movement. 
Such organisation could only be met by union on the 
part of the masters.” There were other speeches 
in the same tone, but we have quoted enough to 
show how completely history is repeating itself. 

It is curious to note how exact is the parallel 
between that time and the present. Labour had 
recently won a great advance by the repeal of the 
Combination Laws, and this produced the same 
feeling of exultation which lately prevailed from 
the adoption by the Government of the eight-hours 
system, and from the passage of the Fair Wages 
Clause by the House of Commons, the London 
County Council, and numerous corporations. 
The Amalgamated Society had obtained a great 
accession of members as the result of an energetic 
missionary movement, in which suasion of a very 
forcible kind had been freely employed, and its 
funds had attained to hitherto unknown figures.. 
Simultaneously there came the preaching of 
Socialism, with its promise of equality to all men, 
irrespective of talent and industry; just as now we 
have the new Socialism, which aims at the capture 
of the means of production and at ‘ taking Capital 
by the throat.” Like circumstances brought like 
results. Prudence was thrown to the winds, and 
in place of the slow, but sure, progress aimed at by 
the wiser unionists, an attempt was made to gain 
all ata bound. The Executive Council of the Society 
wrote: ‘If our recommendations are adhered to, and 
our members are active and energetic in all their 
trade proceedings, we shall soon still further improve 
our condition, and make our Society the real ruler 
of the destinies of the trade.” The attempt to rule 
the trade was made in 1851, just as it has been 
made during the past year, and it provoked a 
counter-burst of feeling on the part of the masters, 
which demonstrated the unexpected fact that 
Capital can combine more effectually than Labour, 
when sufficiently pressed. 

The rest of the tale is soon told. On January 1, 
1852, the working engineers in London left work 
at the end of the normal day, thus cutting off over- 
time. On the 3rd, lock-out notices were posted to 
take effect on the 10th, and on that day the doors 
were closed against 3500 engineers, 1500 skilled 
workmen, and 10,000 labourers. There was no 
attempt to discriminate between union and non- 
union labour, and, indeed, the masters did not 
know which of the men were members of the 
union and which were not. On the 12th the com- 
mittee of the Employers’ Association met and 
passed a resolution, which, at the present moment 
when the Conference is apparently at a deadlock, is 
most interesting. It was : 

“That the only basison which the members of this 
Association will consent to resume their avocations is : 

‘*1,. The undoubted and unrestricted right of every 
labouring man in this free kingdom to follow any honest 
calling in which employers may desire to engage him. 

‘*2. The unquestionable prerogative of every employer 
to make what arrangements and engage what workman he 
pleases on whatever terms they choose mutually to agree. 

‘*3. The imperative necessity of providing such securi- 
ties for the full accomplishment and permanent esta- 
blishment of these conditions as shall frustrate all 
attempts of self-constituted and irresponsible bodies, 
by intimidation, conspiracy, and dictation, to weaken 
the right of employers, or the independent privileges of 
labour.” 

The Association of Employers also issued ‘‘ to 
their workmen and the mechanics of Great Britain 
and Ireland” a defence of their attitude. The copy 
before us is not dated, but probably it was pub- 
lished at the commencement of the lock-out. It 
began by stating that the masters were acting in 
defence of themselves and of their ‘‘ well-disposed 
workmen,” and that they would not re-engage 
any man who did not sign a declaration that he 
was not and would not be a unionist, or follow 
unionist practices. We have not space to deal with 
the rest of the pamphlet, which is chiefly devoted 
to exposing the tyranny exercised by the Society 
men over the free labourers, citing instances in 
which the dismissal of machine men had been 
demanded, and non-union men had been persecuted 
and driven froin shop to shop. The battle, however, 
was not to be won by manifestoes or arguments. 
During January, February, and March the men 
stood firmly together, but the allowance had to be 
reduced from 15s. 6d. to 10s. per week. On March 
30, the Lancashire men asked the employers to 
receive a deputation, for the Executive had vir- 
tually given up the contest. The employers 
refused to receive the deputation, and replied that 
| they could not consent to any compromise. No 
lone need apply for employment who was not 














ready to sign a document forswearing the Union, 
and all its works. Early in April the shops were 
opened, and the men trooped back sadder and wiser 
for their experience. The Union did not formally 
withdraw its demands, and neither did it accept 
the masters’ terms. Each man signed for himself, 
with as much or as little mental reservation as he 
chose. 

At the end the Union was in the dust. De- 
pleted of money and abandoned by its members, it 
was to all appearance ‘‘smashed.” The cost of the 
struggle was oflicially given as 35,4591. Os. 9d., 
but was estimated by others at 42,0001. The total 
expenses for all purposes in the first half of 1852 
amounted to 50,888/. 12s. 2d. The balance in hand 
on January 1, 1852, was 21,7051. 5s., and at the 
end of June 17211. 0s. 11d. But, curiously, the 
roll of members was not reduced as one would have 
expected from the numbers signing the declaration. 
On January 1, 1852, it included 11,829 names, and 
on June 30, 11,617. But after that there was a 
decline, and by the end of the year there were only 
9737 members ; it was two years before the pre- 
vious total was regained. 

We wonder how many members of the Council of 
the Amalgamated Society are acquainted with the 
facts we haverelated. Probably very few, although 
doubtless they are all to be found in their own 
archives. The study of history is not attractive to 
the popular leader, who has nothing to gain by 
acquiring a reputation for caution and discretion. 
Equally, or even more, unknown are they to the 
generality of masters for whose benefit we have re- 
called them. We have traced, step by step, the 
parallel between the disputes of 1852 and 1897, and 
we have shown that the two ran on exactly 
similar lines. The second is not yet ended, and 
there is still time to apply the lessons of the first. 
We are now in a critical stage of the negotiations. 
As the official account, which we publish in another 
column, shows, the masters have maintained a very 
firm attitude, and they have made no real conces- 
sions to the demands of the men. The object of 
the Federation is that aimed at by the Amalga- 
mated Society in 1851—to become ‘‘ the real ruler 
of the destinies of the trade.” One or other party 
must occupy this position. It is impossible that its 
duties and responsibilities can be divided between 
two bodies with such divergent aims as the Federa- 
tion and the Union. Some of the organs of the 
press talk as if the situation were to be solved 
by compromise, and that it was the duty of 
employers to buy peace by concessions. There 
are occasions when it is right to follow such 
a method, but it is only people who are woe- 
fully or purposely ignorant who think this to be 
one of them. The prosperity of this great country 
is bound up with the destinies of the engineering 
trade, and its future depends greatly on the hands 
which guide those destinies. As the masters put 
it in their manifesto which ends the account of the 
negotiations, it is they that know the conditions of 
trade, the state of foreign markets, and the real 
progress of other industrial nations. Necessarily 
the Union leaders have only the most imperfect 
acquaintance with such matters ; be they ever so 
observant and studious, they can only gain a 
theoretical knowledge of markets and prices. Asa 
matter of fact they are kept far too busy with the 
affairs of their societies to find time for the study 
of current industrial politics. To allow them a 
share in directing the destinies of the trade is like 
requiring the captain of a ship to take counsel with 
the purser when the navigation becomes difficult. 

Great pressure is being put on the Federation 
to reduce its demands, which are denounced as ‘‘a 
war on unionism.” But they may all be summed 
up in the phrase, ‘‘a fair day’s work for a fair day's 
wage.” If it be warring on unionism to demand 
that, the sooner the flag is publicly nailed to the 
mast the better. The conditions laid down are just 
those which every educated man accepts as equit- 
able when seeking a berth, namely, that he shall 
make the best terms he can with his employer, 
and that when he has done so he shall 
honestly exert himself to fulfil his duties. It 
is not now asked, as it was in 1852, that the men 
shall leave the Union. They may still subscribe to 
its funds, and when they find themselves unable to 
agree with their employers, they may invoke its 
aid to maintain their cause before the district 
association of the Federation, and, as a last appeal, 
the whole strength of the Society may be pitted 
against the Federation itself. The legitimate 
objects of the Union are left practically untouched, 
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It is only their immoral practices for making work 
costly that are to be stopped. In regard to this we 
ave amazed to see newspapers which pride themselves 
on the austerity of their virtue, upholding the 
cause of unions which deliberately prevent their 
members from working at an ordinary and natural 
rate. It is not that such a course adds to the hap- 
piness or welfare of the individual man. There is 
nothing more irksome than dawdling the time 
away, with constant glances at the lagging clock 
that seems scarcely to move. The man minding 
one machine on daywork, goes home more ex- 
hausted than the pieceworker, for he has under- 
gone nine hours of ennui, which could only be 
combatted by reducing his mind to a condition of 
inanition. For the sake of finding a job for another 
member of the Society, he has injured himself, de- 
frauded his master, and hampered the trade of the 
country. 1t will not be until unionism has purged 
itself of such practices as these that its friends 
can consistently advocate its claims for benevolent 
consideration. 

But to return to our historic parallel. In 1852 
the masters announced their terms, and did not 
recede in the least. The result was that the men 
accepted them. We see that Mr. John Burns has 
foreshadowed something of the same kind now, for 
he suggests that the strike shall be withdrawn, and 
each man left to apply for work on his own initiative. 
It matters little whether the end comes this way, 
or by formal terms of surrender at the Westminster 
Palace Hotel. No doubt it is pleasant for a victor 
to hear his antagonist acknowledge his defeat, but 
it is far more important to secure the fruits of a 
victory. It must be remembered that a treaty 
signed, sealed, and delivered by a beaten foe 
only binds him as long as he feels unable to 
contest the matter again by force of arms. This 
is particularly true in the case of a trade union, 
which has no legal existence, and of which the 
constitution is liable to be altered at any time. 
In 1852 the Amalgamated Society was formally 
abjured by many of its members, but in 1855 
it was as strong as ever, and it had not 
abated one jot of its aspirations. But where 
was the Employers’ Assoeiation? It had perished 
of atrophy, and the units of which it was com- 
posed had reverted to their usual attitude of 
selfish isolation. The result was that the old plan 
of fighting employers in detail was successfully 
revived, obtaining its most important result about 
1872, when the nine-hours day was obtained 
on the Tyne, and the movement then spread 
like a flood over the kingdom.  Is_ history 
going to repeat itself now in this particutar? 
We hope not. There is only one certain as- 
surance of safety in the industrial world : ‘‘The 
strong man armed keepeth his goods in peace.” 
The unionists know this, and they never relax their 
vigilance. For 50 years they have kept the same 
object in view, and have crept nearer and nearer to 
it, never allowing either victory or defeat to divert 
their attention from the goal. In 1851 they snatched 
at the prize, and missed it, and the same thing has 
happened again. They will try a third time if the 
employers again disband their forces, and it is 
possible that on that occasion history may 1t re- 
peat itself. 








ENGINEERING ENTERPRISES IN 
JAPAN, 

JAPAN is cut up into a very large number of 
parts, the conditions of which give many opportuni- 
ties for the exercise of the ingenuity of the engineer. 
Railways and telegraphs, as we have from time to 
time shown, are being rapidly developed in all parts 
of Japan, and lines of steamships have been orga- 
nised to all the main ports, so that the means of 
communication have within the past few years 
been immensely improved. Now that a good part 
of the ordinary work has been either planned or 
executed, the Japanese engineers are directing 
their attention to some of the more difficult 
problems. Their ambition is leading them to 
discuss and contemplate the construction of a 
bridge across the Straits of Shimonoseki, so 
as to unite the main line of the Kinsin Rail- 
way with that of the Sanyo Railway from 
Shimonoseki to Hiogo, and enable passengers to 
proceed on one unbroken journey right through from 
the extreme south of Kinsin to the extreme north 
of the mainland. As the Straits of Shimonoseki 
are at their narrowest part fully one mile in width, 
and the current through them is frequently very 


rapid, as the bridge must be constructed at a height 
which will enable the largest ocean-going steamers to 
pass beneath it, and as the district is subject to the 
visitation of typhoons of the most violent type, 
Japan will, should this project ever be successfully 
carried out, achieve the greatest triumph in bridge 
building in the world. It is now a good many 
years since the main island of the Japanese Empire 
was, with foreign aid, connected with the northern 
island, or Yezo as it is generally called by foreigners. 
Now, however, the Japanese are sufficiently ad- 
vanced to carry out more important operations by 
themselves. Last year they successfully laid a 
deep-sea cable between Japan and Formosa. As 
this is the first instance in which Japanese engineers 
have, unaided by foreign experts, undertaken the 
laying of a deep-sea cable of considerable length, 
their completion of the work without serious mishap 
is a source of some triumph to them. The present 
cable extends from Kagoshima, vid the Loochoo 
Islands, to the northern point of Formosa, the 
total distance being about 800 miles. For the pur- 
pose of laying the cable, a fine steamer of 2000 


tons, fully equipped with cable tanks and all the | sec 


best modern appliances, was constructed in England 
at a cost of about 500,000 dols. The cable, about 
1300 miles in length, was also obtained from Eng- 
land, and brought out to Japan, partly in a special 
steamer, and to a larger extent in two British 
steamers. It was, in the first instance, stored on 
arrival in four circular tanks specially constructed 
for its reception on a small inlet in Nagasaki har- 
bour ; these tanks and the immediate anchorage 
and landing places being constructed in so elaborate 
a fashion, it is evident they were not designed 
for use in connection with one cable only. In fact, 
they and the steamer employed are part of the per- 
manent arrangements for carrying out the works 
necessary for placing the various parts of the 
Japanese Empire in direct communication. It is, 
evident, moreover, that the Japanese are deter- 
mined not only to connect their own possessions 
with each other, but also that the communications to 
other countries with them shall be, as far as possible, 
in their own hands. We have mentioned these pro- 
jects of steamship lines to Europe, India, Australia, 
and America, and we shall note the progress which 
they make with them. They have very nearly 
monopolised the communication by sea with Korea 
and they are gradually spreading their operations 
to the various ports in China. They see that Amoy 
is practically the port of import and export for 
Formosa, and some of the Japanese papers are 
strongly advocating that the Formosa-Amoy steam- 
ship service should be in Japanese hands. In 
short, we may take it for granted that wherever 
there is an opening in the Far East, there we may 
expect to find the Japanese. 








THE WEATHER OF NOVEMBER, 1897. 

THE spell of pleasant weather which prevailed 
during October came to an end on November 6. 
The weather then became milder and very gloomy 
till the 13th; and rainy till the 18th, generally 
warm, moist and clammy, with very scanty sun- 
shine. A few days about the 11th had a very pro- 
nounced St. Martin’s summer. From the 19th to 
the 26th pleasant genial weather prevailed, with, 
however, a good deal of fog and falling temperature. 
The 27th inaugurated rains and stormy winds. Sun- 
shine enlivened the country on several days, though 
fogs, mists, and dews have been frequent and sun- 
shine greatly deficient in the north-east of England. 
The first week of November is usually mild, and 
weather-wisdom deems a mild Martinmas indicative 
of mildness for the next two or three months. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British islands, 
to which the Isle of Man is central, were as follows: 
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The distribution of rain in frequency and quan- 
tity may be inferred from the next Table. 

The daily general directions of the winds over 
these islands give a resultant from S., or S.W. 











taking an estimate of their strength into the calcula- 





tion, while the trend of the isobars indicates 
W.S.W. Thus, although the barometer ruled re- 
markably high, the distribution of pressure was 
such as accompanies south-westerly winds, which 
account for the mildness and the large rainfall in 
Ireland. The highest temperature, 64 deg., was 
reported at Lairg on the Ist; the lowest, 12 deg., 
at Braemar on the 16th. The mean temperature of 
the air at 8 a.m. Greenwich time for the entire 
area of these islands, at sea-level, was on the Ist, 
50.5 deg. ; 4th, 44 deg.; 13th, 53 deg.; 15th, 
40.5 deg. ; 17th, 51 deg.; 24th, 44 deg. ; 27th, 
47.5 deg.; 29th, 41 deg. ; these mark the successive 
crests and troughs of the principal thermal waves 
which occurred during the month, which finally 
was 9 deg. colder than it degan. The sudden and 
large fall of temperature between the 13th and 16th 
was due to an irruption of northerly wind, and the 








nies : Difference 

Places. Rainy Days. Amount, from Normal. 
| | in. in. 
Sumburgh .. wel 18 | 3.38 less 0.76 
silly .. 16 1.64 » 216 
Valentia 18 6.81 more 1 18 
Yarmouth 15 1.36 less 1.56 


more rapid rise to the 17th to the setting in of 
westerly winds. The winds were from the S.E. 
quarter till the 11th, and chiefly from S.W. to W. 
afterwards, the last two days bringing N. again 
with their usual coldness. At 8 a.m. 11th, while 
Pembroke had a temperature of 55 deg., Cambridge 
had only 31 deg. ; 14th, Hurstcastle 55 deg. con- 
trasted with Shetland 33 deg.; 15th, Scilly, 
50 deg; ; Parsonstown, 30 deg.; 16th, Scilly, 
53 deg. ; Nairn, 28 deg. ; but, more remarkable, 
on 19th, Nairn 55 deg., Cambridge 33 deg., Oxford 
32 deg; 22nd, Scilly 54, Oxford and Cambridge 
34 deg. ; 26th, Valentia 52 deg., London 28 deg. 
These high temperatures are essentially the warmth 
of the imported air, the low ones the same air de- 
prived of much heat by radiation under clear skies. 
At 8 a.m. 10th, 1.12 in. of rain was measured at 
Valentia; 12th, 1.10 at Roche’s Point; 13th, 
1.30 at Roche’s Point, 1.14 at Holyhead; 17th, 
1.87 at Valentia; 18th, 1.03 at Holyhead. 
Reckoning by the weather notations, only one day 
was clear and fine in the north, four in the west 
and central districts ; overcast days ranged between 
18 in the south and west, and 24 in the north and 
east. Fog prevailed on eight days, mist on three 
in the east district, less frequently in other parts, 
least in the west. The advent and departure of fog 
was timed by the 9th to 12th and 21st to 24th; on 
the 23rd it almost covered these islands. Thus, 
where the rainfall was largest the most clear weather 
prevailed. Atmospherical pressure was greatest, 
30.7 in., on the 22nd ; least, 28.9 in., on the 28th ; 
it had attained 30.45 in. on the Ist, and went 
down to 29.15 in. on the 13th. 

Snow fell in north Scotland on the 29th. The 
duration of bright sunshine at Aberdeen was 37 
hours, much below average; at Parsonstown, 70, 
above average ; at London only 7, largely below 
average. At Greenwich the duration of sunshine 
was more than six times that published officially 
for London. At the Royal Observatory, the 12th, 
13th, 14th, 17th, 18th, and 27th had mean tempera- 
tures exceeding the normal temperatures by nine or 
more degrees ; and on the 23rd and 24th the lowest 
temperatures in the shade were the same as on the 
grass, namely, 39.9 deg. and 36.9 deg. respectively, 
the humidity being 97 per cent., and fog prevailing. 

The official weather chart for 8 a.m. on the 28th 
showed a cyclonic centre, at pressure 28.9 in., 
north of Scotland; that for the 29th located it 
near Hamburg, at 28.6 in. Again, on the 30th, a 
cyclonic centre, at 29.1 in., was seated north of 
Scotland, and travelled speedily to the Baltic. 
The storm that swept over these islands on the 28th 
and 29th was most disastrous. The northerly 
winds of its rear carried water of the North Sea 
southward, augmenting the spring tide. The con- 
sequence was extensive floods on the coast of Kent, 
in the Thames, and along the eastern counties. 

The powerful wind was attended in places with 
snow and hail. Widespread destruction of crops, 
trees, buildings, piers, and shipping occurred, with 
deplorable loss of life. At Dover the sea rose 8 ft. 
above the normal high tide. The Channel service 
had to be suspended, and two steamers unable to 
enter Calais returned to Dover. All the ports 


along the specified coasts, as Deal, Margate, Broad- 
stairs, Sheerness, Whitstable, Woolwich, and others 
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to the northward were flooded. Thus ended an 
autumn which had been peculiarly free from storms, 
its features having been cast by anticyclones giving 
a long period of comparative drought, very tine and 
remarkably mild weather, with much fog and mist 
in the latter part. The plunge from balmy autumn 
to dreary winter is often sharpand sudden. When 
an anticyclonic wind-system settles for a few days 
over the British Islands in the latter part of autumn 
or the early winter, only light or moderate winds 
stir up the atmosphere, so that the smoke of towns 
hangs about, and should aqueous vapour be con- 
densed, the water particles and the soot combine 
into fogs, which not only cause gloom, but are de- 
trimental to health. The death-rate in England 


during November was increasing, and averaged 19 | 
The increase of death | 


per thousand per annum. 
was most marked from measles, diseases of the 
respiratory system, and of the circulatory system. 

During the four weeks ending the 27th the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
18, Channel Isles and south Ireland 27, south Eng- 
land and north Ireland 20, north-west England 19, 
east and south-west England 17, west Scotland 16, 
east Scotland 15, north Scotland and central Eng- 
land 14, north-west England 11. 


THE CRIPPLEGATE FIRE. 

On November 26 we referred at some length to 
the great fire at Cripplegate, and we now give on 
the present page an engraving copied from a very 
excellent plan of the scene, prepared by Mr. Charles 
Goad, C.E., the insurance surveyor, which very 
clearly describes the area affected by the conflagra- 
tion. Mr. Goad, by-the-bye, who has so kindly 
put this plan at our disposal, has prepared an ex- 
haustive set of maps relating to our more important 
‘fire risks,” and he has not limited his work to the 
Metropolis ; but if we are rightly informed, has ex- 
tended its scope of his work to over 50 towns, both 
in England and abroad. 

Since the day of the Cripplegate Fire there has 
been a good deal of correspondence, discussion, 
and even a literature about ‘‘fire risks.” The 
British Fire Prevention Committee, to which we 
have already referred, has taken the matter up, 
and is being supported by practically all the lead- 
ing professional men, who have been invited to join 
the movement for better protection. Several of 
the scientific societies appear to have the matter 
under consideration, and the general press has 
even been publishing a varied” assortment of 
articles or ‘‘leaders” on the subject. The im- 
portance of the question of fire prevention has also 
been impressed on us at recent public functions, 
Sir Wolfe Barry leading the way with some serious 
remarks at the Architects’ dinner of Thursday last, 
and the Lord Mayor following suite. At the time of 
writing, moreover, a piece of valuable research has 
also just been completed; for a special commission 
from Hamburg, which has been investigating the case, 
has just left the Metropolis after a searching inquiry 
spread over some four days, during which it has had 
the benefit of information from several of our experts, 
and the officials technically interested in their work. 
This Commission which, we may state, had every 
facility afforded it by the Fire Prevention Com- 
mittee, included a representative from the Ham- 
burg Board of Works, the general manager of the 
Municipal Insurance Institute, and the chief 
ofticer of the Fire Department, Herr Westphalen, 
whose name we have often had occasion to men- 
tion as one of the leading fire brigade officers 


of the Continent. The investigations of this 
Commission, we should add, were of a most 


businesslike character, and we expect much that 
is instructive from their report. We are, however, 
afraid that we shall find that few words of praise 
regarding fire protection, as practised in the Metro- 
polis, are to be found in their conclusions ; for, as 
far as could be seen, their inquiries very seldom 
showed us in a favourable light. To our know- 
ledge, these experts only too plainly saw where we 
are lacking in measures for fire prevention, and 
where our system of fire extinguishing had failed us. 

Another investigation, probably far better known 
to the public, is also being held at the present time, 
i.e., the coroner’s inquest at the Guildhall. Though 
no doubt held with the very best of intentions, its 
proceedings must be considered of a very amateur 
description and but of small scientific value. We 


are afraid we must not expect too much from this 
inquiry, excepting, if we may say so, by accident. ! combustible goods 


Certainly we should not expect as much from it as 
from the investigation of the Hamburg Commission; 
for whilst the latter had every opportunity for form- 
ing an unprejudiced opinion as to how matters 
stood, the City inquiry has to contend with the Red 
Tape and formal preparation of evidence, which 
must so materially affect any research of this 
description. Then, again, Hamburg has had 
the benefit of the assistance of three experts, the 
head of the deputation being a recognised authority 
on the subject. At the Guildhall we have a most 
estimable coroner, who has long and courteously 
filled his oftice at the City Mortuary, but has, if we 
may venture to say so, as little interest as he has 
experience in the question of fire-protection. Fortu- 


'and store them as they did in these places.” To 
hear this from an architect in the year 1897 is 
almost ridiculous. An answer of this description 
is, however, very typical for the proceedings at the 
Guildhall. We shall be curious to hear what other 
statements of this kind will yet be made. Up to 
the present the technical side of the fire has scarcely 
been touched on, the questions of ‘‘ cause ” and the 
location of the ‘‘ place of origin” having been given 
|precedence. From what we know of inquiries of 
this kind, we are afraid that the Court will be so 
tired out with these two questions, that but 
| little time will be given to what we would term 
the construction and the fire-fighting side of the 
Cripplegate catastrophe, much less the question of 
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nately, by some mutual arrangement, the examina- 
tion of witnesses, at least, is now no longer in his 
hands, but has been taken over by Mr. H. H. Craw- 
ford, the solicitor to the Corporation, since Tues- 
day. Mr. Crawford, though of course not an ex- 


| “prevention,” which, it should be remembered, is 
| included in the scope of the investigation. 


A typical feature of County Council procedure, 


| by-the-bye, has been their solicitor’s protest as to 
| the scope of the coroner’s inquiry. No doubt this 


pert, and not even a member of the technical | was only a formal protest to safeguard some rights, 


profession, has the advantage of being able to| but it made a very bad impression. 
put his questions with sound common sense, and | 


has had considerable success in examining wit- 
nesses as to the origin of the fire. 
theless, curious, not to say regrettable, that work 
of this description should not be in technical hands, 
or that at least the coroner or Mr. Crawford should 


have their inquiry strengthened by the advice of | 
It would, of | 
course, be premature to speak of the results of the | 


experts versed in technical matters. 


coroner’s investigation, but what can be less to the 


point than some of the questions which were put | 


to an architect like Mr. Vickery, and what more 
trivial than one of his answers regarding the fire- 


resistance of buildings, which reads as follows : ' 





‘*The architect can design, contrive, and plan, but 


|the tenant wants to occupy, and he stores the | 


building with combustible goods. It is almost im- 
possible to render a building fireproof if you put 
inside each floor, and stack 





It seems, never- | 


To quote Mr. 
Tanner, of the London County Council, he holds 
that ‘‘the action of the fire brigade does not pro- 
perly come within the scope of the inquiry.” The 
Council’s representative made matters worse by 


/saying that his protest was made ‘only with the 


view of being able to object to any questions asked 
as to the action of the brigade.” We are afraid 
even a formal protest of this kind goes a little too 
far. Surely the Act under which the coroner works 
clearly defines the scope to ‘‘ all matters ” connected 
with a fire in the City. 

By next week we trust to be able to at least 
record some few points of technical importance 
from this inquiry, as, among others, the district 
surveyor has yet to be heard. It would, indeed, 
be unfortunate if nothing whatever of technical 
value were to result from the Guildhall investiga- 
tion, imperfect as may be the tribunal for the pur- 
pose in hand. 
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THE SMITHFIELD CLUB SHOW. 


Tue 99th annual Cattle Show, held under the 
auspices of the Smithfield Club, was opened at the 
Agricultural Hall, Islington, on Monday last ; and, 
in accordance with precedent, there was, in addi- 
tion to the unrivalled exhibition of live stock there, 
a goodly array of the agricultural machinery for 
which our eastern county engineers in particular 
have established such a high reputation. Fortu- 
nately but few of the agricultural machine makers 
have been much affected by the strike, most of the 
shops being non-union. Messrs. John Fowler and 
Co., of the Steam Plough Works, Leeds, are, 
however, an exception to this, and in conse- 
quence the principal features of their stand are 
two traction engines, not new, but borrowed 
from customers for the occasion. One of these 
engines has already travelled 4000 miles, and is 
still in first-class condition, so that the unfortunate 
position in which the makers have found themselves 
has at least given them a-capital opportunity to 
emphasise the excellent wearing qualities of their 
products. Messrs. Clayton and Shuttleworth, of 
Lincoln, show some novelties at their stand. 
Amongst these we may notice the 4 ft. 6 in. port- 
able finishing thrashing machine (see page 712), to 
which they have now attached a small grist mill at 
one side, which is driven from the drum spindle. 
With this mill small and inferior grain, of which 
there is always more or less, can be converted 
into cattle feed whilst the thrashing is proceeding. 
Another feature in this thrashing machine is a 
new beater drum, in which the ribbed beater plates 
are fixed to the beater bars without the ribbed- 
headed bolts formerly employed. The firm also 
exhibit a highly-finished general purpose traction 
engine, which we also illustrate on page 712. The 
cylinder is 8in. in diameter, and is fitted with a bored 
guide instead of the usual four bars, which, indeed, 
show signs of entirely disappearing from all first- 
class engine works. The first motion gearing is placed 
in the box brackets in the usual manner common to 
four-shaft engines ; the double spur-wheels for giving 
the two speeds slide on a square shaft. A case- 
hardened ball -and - socket -joint on the fore- 
carriage reduces the friction to a minimum, and 
enables the steering to be effected with facility 
and certainty. The steerage hand-wheel is placed 
on the flywheel side ; the steersman can see the 
side of the road, the hedge, or ditch, when passing 
vehicles ; and the flywheel is more readily placed in 
line with the machine pulley to be driven, when 
the steerage wheel is thus fixed. A slip winding 
drum is mounted on the boss of the brake drum. 
A circular box is fitted to the fore-axle for the 
steering chains. The workmanship throughout is 
of high quality, no black bolts being used, but 
each is turned to a driving fit, and hammered 
home into place. The boiler is designed for a 
working pressure of 150 lb. per square inch, and 
with this the engine is capable of developing over 
30 brake horse-power. Another novelty at this 
stand is a high-speed vertical oil engine, which 
is of the automatic type; that is to say, when 
once started the engine requires no external 
flame to effect ignition or gasify the oil. The 
vaporiser is placed on the top of the cylinder, 
and is heated at the commencement by a 
couple of lamps, which, at the same time, heat 
an external ignition tube. When the engine is 
started the lamps are removed, and the succes- 
sive explosions maintain the vaporiser at the re- 
quisite temperature, and at the same time heat 
to the proper ignition point an internal igniter 
which explodes the charge each working stroke. 
This internal ignition needle is carefully insulated 
with asbestos, so as to diminish the loss of heat 
from it by radiation or conduction, and insure that 
its temperature shall be maintained to the proper 
ignition point. The oil pump is worked by a 
striker on the air-valve spindle, and is fitted 
with a simple hit-or-miss inertia governor. The 
stroke of the pump and the lift of the air- 
valve are both adjustable. Arrangements are 
made at the camshaft by which at starting 
the closing of the exhaust valve is delayed till 
one-half of the compression stroke is completed. 
This much reduces the difficulty in starting, and 
once the engine is fairly away the valve motion is 
easily changed over to its normal position. A 
water-circulating pump is fitted to the base of the 
engine, which is illustrated by the engraving in the 
next column. 

Messrs. Charles Burrell and Sons, Limited, 





Thetford, exhibit at Stand 9 a couple of their 
well-known traction engines, one being spring- 
mounted, of which type the firm have, since its 
introduction, already built some 500. The spring- 
mounted engine is compounded on the firm’s 
well-known system, in which the two _piston- 
rods are attached to a common crosshead and 
work a single crank. A number of small engines 
are shown by Mr. E. S. Hindley, of Bourton, 
Dorset, at Stand 11, amongst them being a two 
horse-power portable engine, with a boiler mounted 
on two wheels only. When at work this boiler is 
propped at the ends by removable struts, and is 
stated to be then perfectly rigid. The engine has 
an automatic shaft governor. Messrs. J. and F. 
Howard, of Bedford, show, in addition to a variety 
of ploughs and similar implements, a portable 
and a fixed oil engine and an hydraulic baling press. 
The engines shown are identical with those ex- 
hibited last year, but the hydraulic baling press is 
now shown for the first time. The traction en- 
gines built by Messrs. Aveling and Porter have 
been so long before the public that it is unnecessary 
to say much here. One of the engines shown is 








spring - mounted, the springs in this case being 
applied to the axle, so that the wheel can move 
more or less independently of the gearing, the 
whole of which runs on perfectly fixed centres. 
The wheels have thus a considerable amount 
of play without in any way interfering with 
the correct action of the gear wheels. At Stand 
14 Messrs. Crossley Brothers, of Manchester, 
show one of their 7 nominal horse-power portable 
oil engines, which they now guarantee to take only 
% lb. of oil per brake horse-power hour. This 
engine is quite self-contained, and can run for a 
day on moderate work with but 20 gallons of cir- 
culating water. The belt pulley is fitted with a 
friction clutch operated by worm gearing, by means 
of which the load can be entirely taken off the 
engine at starting. The governor is of the conical 
pendulum type, and is said to give regularity of 
speed. As usual, the exhibit of Messrs. Ran- 
some, Sims, and Jefferies, Limited, Ipswich, 
covers a very wide range of work. The most 
noteworthy item is a high-speed vertical en- 
gine intended for dynamo driving or similar 
high-speed work. This engine, though having 
but a single cylinder, has been proportioned 
so as to take with safety steam of 150 lb. or more. 
The reciprocating parts are accurately balanced, 
and the bearings are fitted with screw adjustments. 
Since the engine is intended to make long con- 
tinuous runs, special attention has been paid to the 
lubrication, which is automatic and continuous. The 
speed is controlled by a shaft governor. Another 
interesting machine made by this firm, but exhi- 
bited at the stand of Mr. Jarmain in the gallery, 


is the Jarmain swath turner, which was first exhi- 
bited at the Royal Agricultural Society’s Leicester 
meeting, 1896. This machine is used for turning 
over mown grass, and with it a lad and horse can, . 
it is claimed, turn from 20 to 30 acres per day. The 
machine consists of two spring-mounted fliers, 
which are revolved by gearing from the axle, and 
catching under the swath, turn it gently over with 
the stalks uppermost, for the sun and air to 
dry. The principal feature of the stand occu- 
pied by Messrs. E. and R. Turner, of Ipswich, is 
the large display of ‘‘ Inkoos ” mills, corn and seed 
crushers and kibblers. A highly finished portable 
engine, fitted with the firm’s well-known auto- 
matic expansion governor, is also on _ view. 
Messrs. Ruston, Proctor, and Co., of the Sheaf 
Ironworks, Lincoln, show traction, portable, 
and horizontal engines, a thrashing machine, and 
a horizontal oil engine. The principal interest 
centres in the latter, in which some important modi- 
fications have been made. Access is now gained 
to the exhaust valve from the top, though the valve 
is at the bottom of the cylinder. The cover giving 
access to this valve has a metal-to-metal joint, and at 
the same time is formed with a large pocket which 
projects into the clearance space in the cylinder. By 
altering the dimensions of this projection the clear- 
ance space can be varied, and the compression 
changed accordingly, so as to give the best results 
with any particular oil. The oil used is contained in 
a tank formed in the engine bed and is pumped from 
this into a smaller tank above the cylinder, from 
which an overflow leads back to the main receptacle. 
A small annular bucket, if it may be so termed, 
dips into the oil at every revolution of the cam- 
shaft, and lifts up that needed for one charge, 
delivering it down an open pipe to; the vaporiser. 
The quantity used per stroke can be altered by 
changing the dippers, of which a number of stock 
sizes are made. The system is claimed to be free 
from such troubles as are liable to arise with other 
means of adjustment, which are more easily open to 
abuse by an ill-informed, if well-intentioned, driver. 

At Stand 22, Messrs. Robinson and Auden, 
Limited, of Wantage, show a 6 horse - power 
portable engine having a cylinder of 84 in. 
diameter by 12 in. stroke, and intended to run 
at 140 revolutions per minute. A neatly de- 
signed horizontal engine, made in three main 
portions for easy transport, occupies another por- 
tion of the stand. This engine has tube guides, 
but with removable segmental guide bars inside, 
a plan by which the necessity for the somewhat 
complicated adjustable crossheads otherwise needed 
is avoided ; as should serious wear ever occur these 
bars can easily be packed up, as is commonly done 
with the ordinary four-bar motions. The ‘Sim- 
plissima ” thrashing machine introduced by this firm 
in 1883 is also shown, but, as last year, the prin- 
cipal object of interest at the stand is the Robinson 
jointless shaft governor, which we illustrated and 
described in our issue of October 9, 1896. This 
governor, with some recent improvements em- 
bodied in it, which we hope to have an opportunity 
of illustrating shortly, is shown fitted to a small 
high-speed vertical engine, having a cylinder of 
54 in. diameter by 5}in. stroke, and giving 10 brake 
horse-power at 430 revolutions. This speed is 
maintained by the governor with great accuracy, 
but can be altered to a new speed maintained with 
equal regularity by moving over a hand lever, the 
operation being effected whilst the engine runs, 
With the engine shown, the governor could be set 
to give and maintain any desired speed between 
430 and 480 revolutions. The power of control 
ling the speed in this way is particularly valuable 
in electric lighting work, where a temporary rise 
of voltage is often desirable. 

Messrs. Marshall, Sons, and Co., Limited, who 
occupy the next stand, have as principal exhibit a 
fine horizontal engine fitted with Proell automatic 
expansion gear and Corliss exhaust valves. The 
engine has a steam-jacketed cylinder 10 in. in dia- 
meter by 24 in. stroke, and will give 49 to 67 
indicated horse-power when supplied with steam 
at an initial pressure of 100 lb. per square inch. 
Another horizontal engine, also having a 10-in. 
cylinder, is shown, and is interesting as embody- 
ing a departure from the firm’s former standard 
type of horizontal slide-valve automatic expansion 
engine. Aspreviously made, these engines have been 
constructed with overhung cylinders, and a bed 
prolonged under the tube guide with which it is 
cast in one. The new type has been devised to 





meet the wishes of those customers who for senti- 
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mental reasons object to the overhung cylinder. 
The bed stops short at the front of the guides, and 
the cylinder is cast with a foot resting direct on the 
foundation. The agricultural traction engine shown 
at the same stand has been fitted with extra wide 
wheels, but, like the 8 horse-power portable engine 
also exhibited, has practically reached the limit of 
its development, all further improvements likely to 
be effected being of a minor character. 

The only novelty shown at the stand of Messrs. 
Robey and Co., Lincoln, is a single cylinder 
portable steam engine fitted with Richardson’s 
automatic expansion gear, which will, it is claimed, 
maintain the speed within a variation of 4 per 
cent., with a range of load from zero to the maxi- 
mum. The bars between the crankshaft bearings 
and the cylinder take all steam off the boiler, and 
the brackets carrying the cylinder are of wrought 
steel. The whole engine is self-contained, and can 
be removed in one piece from its boiler, a feature 
which greatly facilitates the packing of the engine 
for transport. A vertical oil engine giving 8 horse- 
power on the brake is also shown, and is fitted with 
a special governor to adapt it for electric-light 
work. This engine, once started, requires no ex- 
ternal heat for either securing ignition or vapori- 
sation of the oil. 

Three oil engines are shown by the ‘Trusty ” 
Engine Works, Cheltenham, at Stand 26. Two of 
these are ordinary horizontal engines, giving respec- 
tively 34 and124horse-power on the brake. The only 
recent change in their construction has been the 
shifting of the valves from beneath the cylinder to 
a more accessible position at the side. The port- 
able engine, which is of 9} brake horse-power, is 
fitted ‘with a water tank between the frames, the 
circulating arrangements being such that the hot 
water, before re-entering the tank, is cooled by 
passing over a series of trays, and chilled by a 
blast of cold air induced by the exhaust of the 
engine. Owing to this device, it is claimed 
that the engine works with a _ remarkable 
economy of circulating water. Amongst the other 
oil engine exhibitors we should mention Messrs. 
Tangye, of Birmingham, and the Campbell Gas 
Engine Company, of Halifax, both of whom have 
stands at the entrance gallery, where they exhibit 
their well-known types of engine. In the galleries 
of the main hall is the stand of the famous Canadian 
firm of agricultural implement makers, the Massey 
Harris Company, of Toronto, who have done so 
much to increase the engineering repute of the 
Dominion. The principal feature of their exhibit 
this year isa sheaf binder fitted with roller bearings, 
this being a recent innovation in agricultural ma- 
chinery. In the arcade gallery Messrs. W. H. 
Willcox and Co., Limited, of 34 and 35, Southwark- 
street, S.E., have a varied display of engineers’ 
sundries. 


THE NATIONAL CYCLE SHOW. 

Tue National Cycle Show naturally suffers some- 
what from following so quickly after the Stanley 
Show, but it has its advantages. In the first place, 
it is held in a building unrivalled in the world for 
purposes such as this. On ordinary days the Palace 
of Magnificent Distances at Sydenham is, it must 
be confessed, somewhat triste, at any rate to the 
middle-aged Londoner, who remembers it in its 
hey-day of the fifties and sixties. But fill the 
Grand Nave with a glittering array of cycles, flood 
its avenues with an eager throng of enthusiasts, 
young men and girls most prevailing, and the 
Crystal Palace renews its youth, becoming again 
one of the things London has best worth showing 
to a foreign guest. If the trains of our leisurely 
southern lines could be hastened to bring Syden- 
ham something less than a veritable journey from 
London, there might be more functions of the 
nature of the cycle show held at the Palace. 

As there are between 2000 and 3000 whole 
cycles on view—to say nothing of the many ex- 
hibits of component parts and gear for making 
them—our readers will not desire a comprehensive 
account at our hands ; and, indeed, it would take 
a longer time than the Show is open to con- 
scientiously examine all that is to be seen. We 
shall therefore give only brief descriptions of some 
of those things we saw which appear most worthy 
of attention on account of their novelty or other- 
wise. To follow this plan will necessitate leaving 
out a large number of the most important exhibits 
by well-known firms, who find their old systems of 
construction sufficient to fulfil the needs of their 





customers. Perhaps they are the cyclists’ best 
friends, for novelty is a terribly expensive thing. 

The chainless bicycle is not so much in evidence 
at the Crystal Palace as it was last month at the 
Agricultural Hall; but in this field there are one 
or two distinct novelties. The first to attract 
attention on entering the building from the Low- 
Level Station is the ‘‘Cam” bicycle shown by 
a firm too modest to give its name on its descrip- 
tive sheets, but which has an office at 2, Church- 
court, Clement’s-lane, and a riding-track at 251, 
Clapham-road. As the name implies, in this bicycle 
a cam motion is used for conveying power from 
the rider’s foot to the driving wheel. The ma- 
chine has the general appearance of a rear-driven 
bicycle, but in place of the chain wheel the driving 
or crank spindle has firmly attached to it two steel 
forgings which form vertical cams (or paths for 
rollers attached to connecting-rods), one being on 
each side of the bottom bracket, and therefore at each 
end of the spindle, but just inside the cranks. It 
should be stated that the ratio of the number of 
revolutions of driving wheel to those’ of the cranks 
is obtained by means of the number of curves 
there are in the cam. An oval path will give two 
revolutions of the wheel to one of the rider’s feet, 
an indented heart-shaped path will give three, and 
a cruciform path four. These three combinations 
are all that are made, but the speed of travel can 
naturally be altered within these limits by varying 
the size of the wheels. On each side and near the 
bottom of the seat post is a lug from which de- 
pends a radius bar or link, and on the end of this 
link is a hardened steel roller that engages in the 
groove of the cam. As the latter revolves the 
roller naturally oscillates, and the reciprocatory 
motion thus obtained is conveyed to the axle of the 
rear wheel by means of a connecting-rod, and an 
overhung crank, the disc of which is on the axle. 
As stated, there are two cams, and, of course, two 
cranks, one on each side of the wheel. The gear, 
at any rate, for cycling purposes, is, we should say, 
distinctly novel. The average engineer, accus- 
tomed to the transmission of larger powers, will 
perhaps be apt to look with suspicion on a cam 
motion ; but it is fair to say that the machine shown 
at the Palace has been ridden over ordinary roads 
for a distance of 4000 miles, and appears in excel- 
lent condition. The weight of the machine shown 
is 30} Ib. 

The Quadrant Cycle Company, of Sheepcote- 
street, Birmingham, show another form of chainless 
gear in the ‘‘ Lloyd’s cross-roller gear.” Attached 
to the crank axle, in the position of the ordinary 
sprocket of the chain gear, is a pin wheel which 
engages with a lantern pinion. On the pins are 
placed loose sleeves or annular rollers so as to pre- 
vent friction between the rollers as they engage. 
The power is transmitted from the pinion to 
another pair of gear wheels by a shaft. It is 
claimed that this gear has an advantage over 
bevel-wheel gear in the absence of spreading or 
pushing away of one wheel from the other ; in the 
absence ‘“‘of all friction inseparable from cog- 
wheels and of interference with the width of tread;” 
and generally that it is ‘‘an invention which is as 
far superior to the chain as the pneumatic tyre is 
to the old solid tyre ’’—an estimate which does not 
err on the side of modesty. The example shown 
at the Palace runs very sweetly when light, but in 
a bicycle that is not always a proof of what will 
occur on the road. The Wilkinson Sword Com- 
pany, of 27, Pall Mall, also show a chainless gear 
mounted ona beautifully finished cycle. 

Messrs. James Howard and Co., of Guildford, 
show the Howard gear, which has the usual chain, 
but in place of the ordinary circular sprocket an 
elliptical chain wheel is used. The object aimed 
at by the designer of this arrangement is ‘‘to give 
an increase of speed to the pedals when at their 
highest and lowest position.” Two jockey wheels 
acted on by springs are provided to take up slack- 
ness of the chain. With an elliptical sprocket 
wheel, having cranks set for the purpose, what is 
practically a higher gear can be obtained when the 
crank is at half stroke, and, therefore, when the 
rider can apply his strength with greatest advan- 
tage. Whether the arrangement has any practical 
advantage can only be decided by trial on the road. 

One or two varying speed gears are shown. The 


** Collier,” shown by the Collier Two-Speed Cycle 
Company, of Lower Moseley-street, Manchester, 
is an ingenious device which it would be hopeless 
to attempt to describe in detail without the aid of 
drawings. It comprises a hollow axle in the bottom 


bracket, and through which the crank axle passes, 
This hollow axle is bored eccentrically, and on the 
crank axle is a stud wheel. By means of a sliding 
bolt the crank axle and the hollow axle may be 
locked together, and this gives the slow speed. For 
higher speed the sliding bolt is withdrawn by a 
plunger, the hollow axle being locked to the bracket, 
when the sprocket wheel is driven through a 
tooth wheel. Whether cyclists as a class will con- 
clude that ease in mounting hills is worth the com- 
plication that the best of two-speed gears necessarily 
involves, is a point that may be left to the inclina- 
tion of individuals to decide. Such gears are not often 
seen on the road. Wyatt’s patent interchangeable 
chainless safety cycle gear, of 70, Bishopsgate-street, 
has varying speeds which are secured by means of 
a pin wheel with two or more rings of pins; and 
doubtless there are other devices for changing speed 
in the Show. 

The Gardener automatic brake, shown by the 
Automatic Brake Syndicate, of 29, Clerkenwell- 
road, operates by back-pedalling ; and if, as is 
claimed, and seems reasonable, it can be applied 
gradually and varying in power in proportion to 
the pressure of the foot, it certainly has a decided 
superiority over back-pedalling brakes that can 
only be applied instantaneously. The rim of the 
chain wheel is not rigidly attached to the arms, the 
latter conveying motion to the rim by pressing 
against stops inside the rim. The ends of the arms 
fit into circumferential slots, and when the rider 
back-pedals the arms move back in the slots, and 
in this way a band-brake is put into operation on a 
drum, which is attached to the frame. The dif- 
ferential movement of the outer and inner parts of 
the gear wheel, and the consequent connection of 
these parts, is a very pleasing device. 

In the designing of frames the ‘‘ Pedersen” cycle, 
to which we made reference in connection with 
Messrs. Humber and Co.’s stand at the Stanley 
Show, is the chief novelty of the hour. At the 
Crystal Palace there is a special exhibit of the 
‘* Pedersen ” cycle, and a very remarkable machine 
itis. One lady’s machine—that is, lady’s size, for 
the design cannot be made open-fronted, and the 
machine must be straddled —is no more than 
11 lb. 2 oz. in weight, and is made of steel, no 
aluminium being used in any of these machines. A 
tandem roadster is also shown, the weight of which 
is 31 lb. A man’s cycle may weigh from 13 Ib. to 
18 lb. If the ‘‘ Pedersen” performs as well as it 
promises it can hardly fail to have a reforming in- 
fluence on the lady cyclist. To ride a machine 
weighing no more than from 11 Ib. to 16 Ib. will be 
too great a temptation for them, even though it 
necessitate the sacrifice of the skirt. Mr. Peder- 
sen, however, has not been so unkind as to set 
before the decorative sex a tempting toy they can- 
not play with, unless they sacrifice their principles. 
He has bent his inventive genius to devising a 
limb-screening garment which should, we think, 
meet the demands of conventional modesty. Of 
course, we only offer a lay opinion. The new vest- 
ment seems very like an old friend, the divided 
skirt, now almost forgotten; and it would be 
strange if a simple mechanical invention should 
establish in the hierarchy of fashion a garment 
which acknowledged leaders of the upper society 
strove so hard to impose. In mechanical language 
the divided skirt may be described as a very wide 
pair of trousers; but it is a means of disguising 
Nature’s outline immeasurably ‘‘ more becoming 
than the baggy balloon-like knickerbockers of the 
Parisian female cyclist.” In any case it is to be 
hoped something may be done to relieve women 
from ‘the tyranny of the tempestuous petticoat,’ 
a real danger for bicycle riders. 

In the meantime skirts non-bifurcated hold 
sway, and open-fronted machines must be ridden. 
Messrs. H. G. Burford and Co., of Twickenham, 
have introduced a new form of lady’s rear- 
driver, which certainly has the merit of rigidity. 
The chief members of the frame are formed 
by two continuous tubes which are bent to an 
opened -form, and are arranged a few inches 
apart, one above the other, in the same vertical 
plane. One tube extends from the top of the head 
to the apex of the rear triangle where the saddle is 
supported, and the second or lower tube extends 
from the bottom of the head to the same point as 
the other. The bottom bracket is carried at the 
bottom of the UY. The space between the two 
tubes is filled by a web of steel plate which 1s 





attached to both tubes by brazing, and which ex- 
tends right through both tubes. The arrangement, 
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as already said, gives great rigidity. A frame, sup- 
ported at the extremities between two pieces of 
timber, showed hardly any deflection when the 
weight of two men was placed uponit. The brazing, 
however, must be a somewhat difficult job. The 
tube is split longitudinally, in order to admit the 
web, and there is only the edge of the division 
available for attachment. 

Somewhat similar to the Pedersen frame is that of 
Willatt and Cooper’s bicycle, shown by the Cycle 
Supply Association, of 26, Shaftesbury-avenue ; 
but it has the distinctive characteristic of being 
open-fronted, and, therefore, can be ridden by a 
lady encumbered by petticoats, although they would 
have to be of quite moderate length, as a pair of 
struts extend from the hub of the after-wheel to a 
point on the front forks just above the top of the 
front wheel. These struts are, therefore, some 
inches above the bottom bracket. The front forks 
are trussed, and all the members of the frame are 
in two parts, which, together with the triangular 
form adopted throughout should give great rigidity 
not only against vertical stresses. but to resist bend- 
ing moments. The saddle is of the ordinary kind 
and is adjustable. Another well-designed drop 
frame is exhibited by Messrs. Cogswell and Harri- 
son, of 226, Strand, and 141, New Bond-street. It 
is designed hy Mr. C. W. Brown, and is described 
as a self-locking triangulated frame. In the form 
of a tandem for a lady in front, the double lower 
members enable the defects of this most diffi- 
cult form of structure to be largely overcome. 
In designing a tandem it is far easier to get a 
proper distribution of strength if the lady is 
given the rear saddle, but this is an arrangement 
that is justly most unpopular. Putting aside the 
very great difficulty in mounting and dismounting, 
the lady can generally see nothing but her com- 
panion’s back, but the gentleman, being gene- 
rally taller, is able to look over the lady’s shoulder. 
For these reasons, Mr. Brown’s design is likely to 
be popular with users of bi-sexual machines. 

We noticed one or two brazeless-joint frames in 
the Show. One—Roberts’ brazeless and detachable 
cycle frame—was shown by the New Brookfield 
Cycle Company, of Spring Hall, Birmingham. The 
ends of the tubes forming the members are split, 
and so formed as to grasp the part to which they 
are to be attached. The split parts, which sur- 
round the member to which they are attached, 
are carried beyond the member, the two halves 
formed by splitting being flattened out and held 
by bolts and nuts where they are lapped together. 
This machine is designed to be taken to pieces 
and be packed up in a box, a thing that would 
not only be handy for transportation, but useful 
for urban residents, who have more machines than 
storage room. The mode of attachment de- 
scribed is followed throughout the frame. Another 
brazeless frame is shown by the Hopkinson 
Brazeless Cycle Frame Syndicate, of New Broad- 
street House, E.C. In making this the tubes are 
held in position by a jig, and the ends that have to 
be joined are placed in moulds. A metal is then 
poured into the moulds and surrounds the ends of 
the tubes, forming, when set, the attachment lugs 
of the parts. We are told that the metal is of 
such a nature that it ‘‘adheres” to the ends of 
the tubes, although the latter do not get very hot, 
and that contraction through cooling has nothing 
to do with the security of the joint. Messrs. 
Kirkaldy, of Southwark, certify that these frames 
have stood a strain of 1250 lb. before showing signs 
of fracture; but until one knows how the strain was 
produced the information is not of a convincing 
nature. If, however, as is claimed, this method of 
attachment possesses the strength of the ordinary 
brazed joint, without any of the risks and defects of 
the latter, the invention is a valuable one, and the 
metal poured will be of great interest. Mr. K. J. 
Roman, of 31, Lombard-street, also exhibits a 
form of brazeless joint ; together with a new brake, 
McLauchlan’s patent, and various cycle components 
made from a new material known as Romanium. 

Of the many details in bicycle construction which 
are to be seen at the Show, it would take more 
Space than we can here afford. Not the least 
important among these are the inventions which 
tend to increase the comfort of cycle riding, and 
in this field the saddle claims first attention. Of 
saddles, however, we spoke in our report of the 
Stanley Show, and not much remains to add. The 
Doig Patents Company, of 174, New Bond-street, 
show the Doig pneumatic insulator. It is an air 
cushion not on the saddle—where air cushions 








should not be—but under it. It is designed to re- 
duce vibration, and is, in fact, an air spring. In our 
account of the Stanley Show, which we published in 
our issue of the 26th ult., we made reference toa 
saddle,that hasa swinging motion both fore and aft 
and crosswise. We did not know the name at the 
time, but it is shown at the Palace, and is known 
as the ‘‘ Esmond ” saddle ; the offices of the Esmond 
Cycle Company being 10, Eastcheap, E.C. No 
springs are used, dependence for ease of motion 
being placed entirely on the loose swinging joints, 
but the result is most satisfactory. Another device 
for destroying vibration is by a handle-bar, intro- 
duced by Messrs. Dean and Co., of Selby. The cross- 
bar hinges on the vertical stem, but is secured 
by a pin clamped by a screw. The pin attachment 
is by lugs, which have two pads of rubber between 
them, and in this way the wrists are not subjected 
to the jar of the machine, which is one of the most 
fruitful sources of that nerve fatigue which yet 
forms the unpieasant feature of cycle exercise, 
although it has been so greatly lessened by the 
introduction of the pneumatic tyre. 

The National Show differs from that of last year, 
and also from the Agricultural Hall display, in the 
fact that the chief machine-tools shown are not in 
operation. Our present purpose is to deal with cycles 
rather than with the tools by which they are made, 
the latter forming a section which it is our custom 
to treat upon separately, and by the aid of illustra- 
tions. In our last issue an article appeared com- 
menting on the prevalence of American machine 
tools in the cycle trade. The Crystal Palace 
display, is, however, not an international but a 
‘* National Cycle Show,” and, therefore, we find 
chiefly British productions. Messrs. Alfred Herbert, 
Limited, of Coventry, have by far the largest exhibit 
in this field, the machine tools shown by this firm 
being admirableexamples. The hexagon turret lathe, 
their vertical milling machine, with special attach- 
ments for cycle-making, their hub machines for first 
and second operations, cycle pedal-pin machines, 
special axle-forming machine, and other special 
tools are all designed on the most modern and best 
traditions of machine-tool practice. The special 
chasing saddle, also shown, is an especially useful 
device. All these are exhibited at the Palace 
among other tools made by the same firm. 
Perhaps now the foolishness of handicapping the 
use of automatic or labour-saving machines has 
been so prominently brought forward, home makers 
will be encouraged to give’ more attention to 
this branch of engineering design, so that British 
machine-tools may take their old place in the 
estimation of the world as the best designed and 
most honestly made of any produced. The pro- 
ductions of Messrs. Herbert and other makers of 
the same class give us reason to be hopeful in this 
direction. A few other firms also show machine- 
tools, notably Messrs. R. Lloyd and Co., of Steel- 
house-lane, Birmingham, who have a good selection 
of machine tools, among other things the effective 
friction transmitter of the Unbreakable Pulley 
Company, of West Gorton, Manchester ; Messrs. 
Webster and Bennett, of Coventry; Messrs. J. 
Holroyd and Co., of Milnrow, near Rochdale ; 
but it would be inappropriate to deal with these at 
the end of a general article of this nature, more 
especially as we propose returning to the subject at 
a later date. 

To-morrow, Saturday, is the last day of the Show. 








NOTES. 


AIR WAVES. 

A very interesting confirmation of the theory of 
air waves, as advanced by Helmholtz, to which we 
alluded in our articles on ‘‘ Scientific Ballooning ” 
(page 612 ante), has appeared in Wiedemann’s 
Annulen. According to Helmholtz, air waves 
result when layers of air of different temperatures 
pass above one another. A wind producing water 
waves of 1 metre length would, with a temperature 
difference of 10 deg. Cent., give rise to air waves 
2 and more kilometres in length, and air waves of 
15 and 30 kilometres, would correspond to water 
waves of 5 and 10 metres. The air waves are 
probably frequent, but we do not notice them, as 
they would cover the whole area of our horizon, 
unless mist condensations take place in the wave 
crests where the pressure would be reduced. We 
then see parallel cloud bands. Such waves, which 
may pass at elevations of several kilometres, send 
us the rain showers which occasionally fall at 





regular intervals during the day, and they may be 
responsible for gusty weather, and play an impor- 
tant part in meteorology. Helmholtz was in- 
clined to regard them as one of the chief 
causes of the disturbances in the labile equi- 
librium and in the gradual intermixing of 
various air currents ; there would be air breakers, 
for instance. In the paper mentioned, R. Emden 
refers to his balloon ascent from Munich in the 
‘* Akademie” on November 7, 1896. The tem- 
perature down below was 2.7 deg. Cent. at 9.50 a.m. ; 
the air was clear. The balloon, which carried a 
trailing rope 200 metres in length, rose in due 
course, but soon reached a position of equilibrium. 
The thermometer had gone up to 9.2 deg. Cent., 
and it remained steady, while, on throwing out 
ballast, the balloon rose from 200 to 1300 metres. 
There was now, 15 minutes after starting, a thick 
cloud bank underneath, about 7.5 kilometres in 
length, subdivided in a strange fashion, the bands 
forming fifteen huge sausages, about 540 metres 
apart, floating between 100 and 200 metres above 
the ground ; the inner sausages appeared to be of 
greater diameter than those near the edges of the 
bank. The warm current had an easterly direction ; 
the cloud bands were arranged north and south at 
right angles to the current, which, to judge by the 
track of the balloon, had a velocity of 12.5 metres 
per second. The warm wave soon reached the 
ground. Emden considers that the temperature 
difference, the velocity of the air current, and the 
distances between the parallel cloud bands were in 
close agreement with the theory. 


‘¢ WateR-WORKES.” 

Engineers interested in irrigation works, or 
in the early history of the profession in this 
country, will be glad to know that that very rare and 
quaint old book, Rowland Vaughan’s ‘* Water- 
Workes,” printed in 1610, has been republished in 
a very neat form by Mr. John Hodge, of Bedford- 
street, Strand, for Miss EK. B. Wood, who has in an 
introductory sketch added all that can be learned 
of Rowland Vaughan himself and of the fate of his 
‘* water-workes.” To avoid misconception by those 
who are not acquainted with the book, it should be 
explained that the term ‘‘ water-workes” is not 
used in its present sense, but as indicating a system 
of watering land. The full title at once makes this 
clear : 

Most APPROVED 


and 
LONG EXPERIENCED WATER- 
WORKES, 


Containing 
The Manner of Winter and Summer, 
Drowning of Medow and Pasture, by the advantage 
of the least, River, Brooke, Fount, or Water- 
Mill adjacent ; thereby to make 
those grounds (especially if they 
be drye) more Fertile, 
Ten for One. 
As alsu a Demonstration of a Project 
for the great benefit of the Common-wealth 
generally, but of Hereford-shire 
especially, 


It is to be regretted that Miss Wood has not been 
able to reproduce the plate of the ‘‘ water-workes ;” 
for to follow old Rowland Vaughan’s description 
with his ‘‘ French -royall,” ‘* counter - trench,” 
‘*topping or braving trenches,” ‘‘ winter and 
summer trenches,” ‘‘ double and treble trenches,” 
‘‘traversing” and ‘‘ everlasting trenches,” ‘‘ Stanke- 
royall,” and the rest, without its aid is somewhat 
of a task. But, as a matter of fact, the book is 
very rare, even with both plates missing, still rarer 
with the plate illustrating the ‘‘ Project for the 
great benefit of the Common-wealth,” while copies 
containing both plates are practically never met with. 
Mr. J. Payne Collier, however, in his Bibliogra- 
phical Account of Early English Literature, states 
that there is a copy of the work at Bridgewater 
House which has the two plates, both coloured. The 
copy in the Patent Office Library has neither of 
the plates, that at the British Museum has a photo- 
graphic reproduction of the plate referring to the 
‘¢ Project” inserted. The said project related to a 
community of artizans, numbering 2000 men, in- 
cluding weavers, miller, ‘‘shoo-maker,” cobbler, 
nayler, smith, joyner, &c. Vaughan appears to 
have made a sawmill driven by water. 








“THe First Enouish Dry Dock :” Erratum.—In 
our note on ‘‘ The First English Dry Dock,” published 
on page 689 of our last issue, the word ‘‘ boats” at the 
commencement of the third line from the top of the third 
column should read “ locks.” 
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THE LENGTH OF CYCLE CRANKS. 
To THE EpriTor OF ENGINEERING. 

Sin,—I think a very weak point in Mr. R. E. Crompton’s 
letter to you on this subject is where he says of long 
cranks: ‘‘A knowledge of their good qualities does not 
come all at once, as a different set of muscles have to be 
brought into play, and these muscles have to be trained ; 
so that anyone who has been accustomed to riding a 64 in. 
crank will not feel the full advantage of the 9 in. crank 
cycle until he has been riding it for two or three months.” 
Now when I wrote to you on this point some six weeks 
ago, I did not intend my remarks to apply to trained 
athletes, or even quite exceptionally strong men like 
Mr. Crompton, who, although he commenced cycling 
somewhat late in life, can ride 100 miles ina day. Iam 
nearer 70 than 60 years of age, and learnt to ride 30 years 
ago on a “ boneshaker,” but did not ride again until two 
years ago. Throughout life I have always been fond of 
walking exercise; in fact, am still a good walker, and 
should be sorry to train up a new set of muscles at the 
expense of my walking ones, which are, after all, my 
mainstay. I am still sure that a moderate length of 
crank is the best for comfortable work, and especially for 
health. There is such a thing as rupture, to say nothing 
of saddle sores. 

While I am writing, permit me to mention that my 
visits to both of the cycle shows this year confirms me in 
my belief that the sprocket pinions on the driving wheels 
are almost always too small in diameter, especially for 
roadsters, thus causing a severe strain on chains and 
main bearings of axle. Larger sprocket wheels will be 
found to make easier riding machines. As regards the 
use of bevel-wheel gearing, I should like to draw attention 
to the sidethrust which must always occur through its 
use, Which is augmented by the twist on the intermediate 
shaft, which causes the frames to spring sideways. 
Another weak point in this gear is the very small diameter 
cf the wheels, which must cause wear through friction. 

I remain, Sir, 


Yours respectfully, 
F. W. C. 





To THE Eprror or ENGINEERING. 

Sin,—It may perhaps interest some of your readers to 
mention that the question of the economical length of a 
cycle crank is very ably investigated by Professor Bourlet 
in his treatise on the theory of bicycles (‘‘Traité des 
Bicycles et Bicyclettes,” Gauthier Villars, Paris) ; and it 
appears that for ordinary road work the length of the 
crank should approximate to, but not exceed, half the 
length of the rider’s thigh bone. 

I am inclined to think that Mr. Crompton will find one 
difficulty in persuading engineers to accept the theory 
that ‘‘ practically it is the weight of the leg that drives 
the a” The pressure on the pedal isa better term for 
the motive power, and, with experienced cyclists, the 
useful portion of this pressure only acts vertically for a 
very short period of the stroke, and consequently is not 
correctly represented by the weight of the leg. The 
weight of the leg is, in fact, a portion only of the vertical 
component of the pressure, which for the sake of effi- 
ciency, should be as much as possible tangential to the 
are described by the axis of the pedal. 

I am, yours truly, 

December 7, 1897. Ww. 2. G. 


OILS FOR CYCLISTS. 
To THE Epiror oF ENGINEERING. 

Sirn,—We thank you for your complimentary and 
riendly reference to our exhibit at the recent Stanley 
Show, but we are shocked to find that, doubtless owing 
to the numerous and insiduous claims upon your repre- 
sentative’s attention, he has classified us as advocates of 
a ‘‘double-purpose oil” instead of as supporters of sepa- 
rate oils for separate purposes. 

Now, next to the batfle of the tyres, we believe that 
the most marked line of cleavage among cyclists occurs 
on this very question, The convenience of having one 
oil for lamps and bearings is so obvious that the ordinary 
cyclist may be forgiven for preferring such an oil, and an 
amiable desire to satisfy a public Send has induced 
several of our friends, of whom we desire to speak with 
the greatest respect, to offer to supply such an article. 

For our parts, having, as you know, very considerable 
experience in the production of illuminants and lubri- 
cants in every form and condition, we are convinced that 
the best and most desirable results in lighting and lubri- 
cating are only to be obtained from the use of separate 
oils specially adapted for each purpose, and that any 
attempt to adopt one oil for both purposes must involve a 
sacrifice of efficiency in each. 

We shall be greatly obliged to you if you can find space 
for this explanation in an carly number, and 

We are, yours truly, 
Prick’s Patent CanpLE Company, Limirep. 

Belmont Works, Battersea, London, S.W., 

December 7, 1897. 





PORTLAND CEMENT. 
To THE Eprror oF ENGINEERING. 

Str.—In the letter on Portland cement in your issue of 
the 3rd inst., signed ‘‘ B.,” there is another letter required, 
the unknown quantity, and this unknown quantity is: 
On what authority or proof is the assertion made? 

It would have been better if he had said, ‘‘The reason 
given being that it is better than the cement made even 
by our best makers,” for this requires some strong proofs 
before it can be taken as true. 

All German cements are much over-limed, and such 
always prove ultimately to be unsound cement. Dr 


Michaelis, their chief scientific authority, gives a mediwm- 
limed cement as containing 63 to 64 per cent. calcium 
oxide ; and many samples of German cement contain 67, 
68, or even 70 per cent. calcium oxide. These, doubtless, 
ive very high neat tensile test at short periods, but at 
os er periods always fall back. , 
he Germans had formerly an advantage by their finer 
grinding, whereby they obtained more working material. 

When first I advocated fine grinding I was looked at 
with suspicion by manufacturers, and was assured that a 
cement ground to leave 10 per cent. residue on a 50-sieve 
(2500 per square inch), was the ‘‘essence of fineness,” 
while now the average of the best makers is nothing on 
a 50-sieve and only 6 to 7 per cent. on a 76-sieve (5776 
per square inch). 4 

If ‘** B.” can obtain samples of these German or Belgian 
cements guaranteed to be sent out to Australia in the 
ordinary way of business, I will carefully test them at my 
own expense and publish the results in ENGINEERING. 
From my experience, where only genuine well-burned 
clinker is ground finely, there is no foreign cement that 
can equal genuine English-made cement, especially when 
the fineness of grinding is considered. 

The leading makers have now set their face against 
adulteration of any kind, and the effect of this is already 
apparent. The one particular in which English makers 
are inferior to Germans is failing to have persons in Cif- 
ferent countries to push their manufacture as the Germans 
do—and the German’s tale is good when there is no one to 
disprove it. 

Henry Ketway Bampser, F.I.C., &c., 
(Analytical and Consulting Chemist). 
Westminster Chambers, 9, Victoria-street, S. W., 
December 6, 1897. 


OPENING OF THE BULUWAYO RAILWAY. 
To THE Eprtor or ENGINEERING. 

Srr,—As you have probably been informed by telegraph 
and cable of the three accidents which occurred to the 
special trains from Cape Town to Buluwayo, you may be 
desirous of knowing the facts of the case. 

The first was a derailment of the tender, a water-car, 
and the front wheels of a saloon carriage. I am glad to 
say that no one was hurt, and the passengers were under 
the impression the train was stopping by signal. 

This occurred in a small cutting near the Shashi River. 
The line was in good condition and true to gauge ; but as 
the rails had only been down a few weeks, the time-table 
speed was 11 miles per hour. Instead of this, the train 
was running at 25 miles per hour. 

The second accident occurred to the electric-light car. 
The current is generated by a petroleum engine, and from 
constant use these cars get more or less saturated with 
oil: the man in charge threw down a lighted match, and 
set fire to the whole car. It was destroyed, and he and 
his ‘‘mate” were badly burnt. I regret to say he died 
two or three days later. 

The third accident occurred to one of the saloon 
trains returning from, and about 15 miles from, Bulu- 
wayo. The regulations were to bring the train to a 
stand at each siding where a facing point exists, until 
such time as they could be properly locked. Instead 
of this very necessary rule being followed, the train was 
run through the points at high speed, and was 
switched into a siding partially occupied with trucks; 
half the train continued to run on the main line. No one 
was hurt. 

These five saloon trains each consisted of from 10 to 11 
long saloon sleeping cars, with kitchen car, food and 
guard’s van, and electric-light car, in all about 14 vehicles, 
making a total length of train (including the 77-ton 
engine and tender) of nearly 850 ft.; and considering that 
500 miles of railway had been built in 400 working days, 
great credit is due to all those engaged locally in its con- 
struction. 

Yours faithfully, 
Buluwayo, November 11, 1897. RANCIS Fox. 


THE CHITTY DYNAMO AND MOTOR. 
To THE EprTor oF ENGINEERING. 

Srr,—Our attention has been called, from several 
quarters, to the prospectus of the Chitty Dynamo and 
Motor Company, Limited, which, marked ‘‘ For private 
circulation only,” has, we know, been widely distributed. 
In it are printed, on pages 8 and 9, two Tables of tests 
carried out by us upon a small Chitty dynamo, and on 
page 13 a diagram of certain curves of efficiency. The 
other diagrams at pages 10, 11, and 12 were not com- 
piled by us. 

The last paragraph of the prospectus, page 6, states 
that ‘‘Copies of the reports and tests by Messrs. Willans 
and Robinson are appended.” No copies of reports by us 
are appended. 

The paragraphs on page 7 are headed ‘‘The Chitty 
Dynamo—Messrs. Willans and Robinson’s Tests,” and 
the first paragraph commences, ‘‘ Following are copies 
of the records of Messrs. Willans and Robinson’s tests,” 
It appears to us that these words, coupled with the 
statement on page 6, that ‘‘reports” by us are appended, 
may be taken to mean that the statements on page 7 are 
in the nature of a report from us. We shall be greatly 
obliged if you will allow us to state publicly in your 
columns that we are responsible only for the facts set 
forth in the Tables on pages 8 and 9, and in the dia- 
gram on page 13 of the prospectus. 

Yours faithfully, 
WILLANS AND Robinson, Limited. 
C. S. Essex, Secretary. 
Victoria Works, Rugby, December 8, 1897. 














LITTLE’S CONTINUOUS RECORDING 
INDICATOR. 

NumeEkovs attempts have been made trom time to 
time to devise an instrument capable of integrating 
continuously the work done in the cylinder of an 
engine under all conditions of varying load, as it was 
evident that such an instrument would do for the 
steam engine what the recording wattmeter has done 
for the dynamo. 

The following is a description of an indicator invented 
by Mr. W. G. Little and Mr. C. W. G. Little, of 
Bexley, Kent (and manufactured by the former), which 
has been designed to meet these requirements : 

In this instrument the principle of the planimeter is 
taken advantage of to produce a continuous record 
upon a counter which is actuated directly by the 
axis of the wheel of the planimeter itself, and which 
is so constructed that it may run for a length 
of time, even at high speeds, without observation. 
The action of the instrument is virtually that of a 
planimeter, in which the inclination of the plani- 
meter wheel is produced by the varying pressures of 
steam on the indicator piston, and in such a way that 
the amount of rotation of the wheel is proportional to 
the steam pressure producing such inclination. The 
instrument may be regarded as a planimeter, in which 
the wheel is fixed, and a. on its edge, takes 
those inclinations which would be imparted to it in 
the ordinary way by tracing the pointer round a dia- 
gram, whilst the diagram card in contact with it is 
reciprocated through a distance equal to the length of 
the diagram. As the inclination of the planimeter 
wheel, when tracing a diagram, is produced by a combi- 
nation of vertical and horizontal motions of the tracing 
pointer, so in this instrument the proper amount of in- 
clination of the wheel is imparted to it by a sine motion, 
produced by a slot and pin, as shown in Fig. 1. 

With reference to Fig. 1 the following is a descrip- 
tion of the details of the instrument. A is the cy- 
linder of the indicator containing the piston and spring, 
which are of the usual standard type. is a car- 
riage, sliding on to the upper part of the cylinder, and 
securely held in position upon the bracket of the 
instrument by the conical screw G which, on 
being screwed home, brings the axis of the shaft C 
into a position to cut the axis of the drum O at 
right angles. Cis a shaft provided with a rigid arm 
P carrying the counter F and one pivot of the axis of 
the wheel E, the other end of which is pivoted on the 
shaft itself. The wheel E is dished to allow of the 
forward bearing H being brought close up to the con- 
tact slide L of the drum O, and in line with the shaft 
C. The counter F consists of two toothed wheels, one 
of 100 teeth and the other of 99 teeth, both engaging 
with a worm on the axis of the planimeter wheel, the 
upper one being graduated in 100 divisions, a simple 
and well-known device for recording a large number of 
revolutions. J) is a crank carrying a pin I working in 
the slot of the crosshead R (Fig. 2), which pin is kept in 
contact with the lower surface of the slot by means of 
the small spring S. The spring I bears upon the 
pointed end of the shaft, keeping the wheel in contact 
with the drum at a fixed pressure. M is a rocker 
enabling the wheel to be placed in contact with the 
drum or not at will. K is a frame carrying the bear- 
ings of the drum O, the latter — avined with a 
iow spindle which can be filled with oil for the 
lubrication of the upper and lower bearings, which are 
conical centres. The lower part of the frame is split, 
and fitting accurately over the spring box on the 
bracket, can be tightened up in any desired position 
by means of a single screw. The milled head T is a 
removable stop to the drum O. M is a device for 
accurately measuring the stroke of the drum while in 
motion, and which, by means of a vernier, can be read 
to =}, in. The details of this are shown in Fig. 3, 
from which it will be seen that the device consists of 
three parts, a centre piece attached to the frame, 
and two rings fitting around it, each being provided 
with a tooth on the lower side, one ring being 
graduated, the other carrying a vernier. As the upper 
edge of the drum is provided with a similar tooth at 
the same distance from the centre, its contact with 
those on the rings causes them to set themselves apart 
by an amount equal to the stroke of the drum and 
thus to record accurately the amount of its rotation. 
L is a hard brass sleeve which can be slid up or down, 
allowing a change of the contact surface if necessary ; 
but as the pressure of the wheel upon the slide is very 
slight, a great number of revolutions can be made 
upon one place before the line of contact can be de- 
tected even by the finger nail, and the instrument 
will continue to record accurately for an indefinite 
length of time. 

The theory of the instrument can be demonstrated 
in the following way: 

A typical engine diagram is shown in Fig. 4. If we 
employ, instead of the usual pointer, a wheel as above 
described, it is necessary that the circumferential 
movement of this wheel shall in each small interval 
of time be proportional to Pdi. The total move- 





ment in one revolution of the engine crank will then 
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be /Pd/, and will therefore be a measure of the area 


of the card, and therefore of the work done in one 
revolution of the crank. In Fig. 5 the drum shown in 
Fig. 6 is developed into a plane surface in which GH 
is axis of the drum, A B direction of motion, and a b 
axis of wheel. Then a movement from 0 to d produces 
the same rotational effect on the wheel as one from 
0 toc, in which there will be no rotation, followed by 
one from c to d, at right angles to 0c, in which there 
will be no slip. Thus the circumferential movement 
of the wheel = cd = odsinB = odsin@. Inavery 
small interval of time 0d will be the distance d 1 of 
Fig. 4. Thus the circumferential movement of the 
wheel = d/ sin 6. 


Rieke ee ee 


> 
But from Fig. 7 it will be seen that ‘ = sin B = 


sin 6 .*, the circumferential movement of the wheel 
ina small interval of time d¢ will be proportional to 
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P d/, and during a complete stroke it will be /P dl 


which, as shown above, is the area of the indicator 
card for one revolution of the engine crank. 
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It can also be shown that when P = 0 it is not 
necessary that @ = 0; that is, the wheel may be set 
at any initial angle. In practice it has been found 
that @ should be about 35 deg. when P = 0, which 
gives sufficient torque on the spindle of the wheel at 
all working angles. The effect of this initial angle is 
to cause the wheel to reverse its motion on the back 
stroke, which corresponds to the lower line of the 
diagram, and by which any slip on the forward stroke 
is compensated for by a corresponding amount of slip 
on the back stroke ; that is to say, what may be lost 
on the forward stroke is regained on the back stroke, 
from the fact that a similar amount is not taken off, a 
circumstance which would not appear to have been 
sufficiently recognised in connection with the notable 
accuracy of the Amsler planimeter, which, in measur- 
ing the area of a closed figure, has a similar back- 
ward and forward motion. This compensating action 
has been found to be so definite, that it is interesting 
to consider two out of many experiments which have 
been made to illustrate it by means of the integratin 
instrument now under discussion. To do this the stop 
was removed from the instrument, together with the 
spring, allowing the drum to be revolved. In order to 
analyse the action of the instrument at various angles, 
a method -of “step diagrams” was adopted, con- 
sisting in fixing the wheel at a series of known angles 
and rotating the drum through a given number of 
turns at each of them, finally rotating the drum in the 
reverse direction the total number of turns. The 
diagram, Fig. 8, shows the various angles and the 
number of rotations of the drum at each of them. 


TABLE I. 
Revolutions Angle. Revolutions of Wheel 
of Drum. eg. (Calculated). 
50 70 69.29 
50 ¥ 54,64 
50 40 40 56 
50 35 39.19 190.68 
- 100 30 — 94.65 
- 60 35 - 36.19 ~ 130.84 
59.84 
Tase II, 
Revolutions Angle. Revolutions of Wheel 
of Drum. Deg. (Observed). 
50 70 60.1 
50 60 55.6 
50 40 41.6 
50 35 37.6 1949 
- 150 30 ~ 99.4 
- 50 35 - 36.2 - 135.6 
59.3 


Taste III. 


Revolutions Angle. Revolutions of Wheel 
of Drum. Deg. (Observed). 
5) 70 59.8 
50 60 54.9 
50 40 40.9 
50 35 36.2 191.8 
- 150 30 - 96.1 
- 50 35 - 36.5 — 132.6 
59.2 


Table I. shows the calculated rotations of the wheel 
for the various angles, and was calculated in the 
following manner: The wheel was set at an angle of 
90 deg., and the drum revolved 100 turns, from which 
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it was found that the wheel made 1.262 revolutions per 
turn of drum; therefore the revolutions of wheel for 
any angle @ = turns of drum x 1.262 x sin 6. Table II. 
shows the observed rotations of the wheel as read off 
on the counter. In this experiment the wheel was 
allowed to revolve freely between its bearings ; but in 
the following experiment (Table III.) a considerable 
amount of steady friction was impressed upon it by 
means of an elastic brake. A comparison of Tables 
II. and III. will show that in the latter experiment, 
although the total forward reading was only 191.8, as 
against 194.9 in Table II., the amount taken off by 
the reversal of the drum through the same number of 
turns was only 132.6, as against 135.6; thus almost 
exactly compensating for the loss due to friction on 
the forward revolutions. Likewise, a comparison of 
the figures by theory and by practice will be seen to 
agree closely. 

If the crank A B (Fig. 9) and the wheel K L are set 
at right angles to one another, and by a pressure of 
steam HG the crankpin is raised from A to G, the 
wheel K L being, therefore, tilted through the same 
—_ and the drum in contact with it is turned through 
a distance B D; then the amount of rotation imparted 
to the wheel E F will be equal to BC, and the amount 
of slip to C D, because sine of the angle H BG, 

cosine of the angle C B KE, and the amount of rotation 
B C is equal to the amount of pressure H G. 

Indications are taken with this instrument as 
follows: The indicator is attached to the engine in the 
usual way. A reading is taken when the indicator is 
turned on, and it can be allowed to run for any length 
of time. The stroke of the drum is read on the vernier 
and noted. At the end of the test a reading is again 
taken and the time observed. The following formule 
give either the average indicated horse-power or the 
mean effective pressure : 


Indicated horse-power= D2? x L x Kx 8S x B ~ {i} 


: BxS x 10 
Mean effective pressure = - - : : 2 
8 X a minute 


Record of Little’s indicator per rev. = ,'5 of diagram area. 


Where 
D = Diameter of engine cylinder in 
inches. 
L = Stroke of piston in feet. 
C = .000238 = ( *7854 4 
33,000 


S = Scale of indicator spring. 
8; = Stroke of drum in inches. as 
B = Record per minute of indicator dial. 


1 


As for any given engine the first four factors in 
formula 1 are constants, they can be reduced to a 
single multiplier, which, multiplied by B, gives indi- 
cated horse-power direct. The scale of spring to be 
used with this indicator should be about 20 per cent. 
above the boiler pressure, whereas a diagram indicator 
must have a spring of about half that amount in order 
to produce measureable diagrams. 

The following is a report by Professor Unwin of 
tests made with this indicator at South Kensington : 


Enginecring Laboratory, Central Institution, 
South Kensington, S.W. 
June 27, 1895. 

] AVE made some tests of a new integrating indicator, invented 
hy Mr. W, G. Little. An ordinary Crosby indicator is fitted with 
an integrating wheel and counter. The number read off the 
counting wheel is proportional to the horse-power per revolution, 
so that by a very simple calculation the mean horse-power of an 
engine during any given time when the revolutions have been 
observed, is obtained. Such an instrument would be extremely 
valuable, and various previous attempts have been made to design 
such an instrument. 

In the first day’s trial the engine was loaded with a constant 
brake load, and the steam pressure was also —_ very constant, 
Diagrams were taken from both ends of the high-pressure cylin- 
der of a compound engine for half an hour, and then Mr. Little’s 
instrument was attached, and the reading for a quarter of an hour 
taken from the front end and the backend in succession. Table I. 
annexed, gives the resulvs. The agreement of the horse-power 
determined by the indicator and by Mr. Little’s instrument is 
good, but not altogether satisfactory. The arrangement of the 
test, however, was not nnexceptionable, because the two instru- 
ments were not in use simultaneously. 

On the second day a Crosby indicator and Mr. Little’s instru- 
ment were fixed side by side and used simultaneously on the low- 
pressure cylinder of the same engine. The brake load and steam 
pressure were kept constant as before. Further, and I think this 
had something to do with the better results obtained, the direc- 
tion of motion of the indicater drum of Mr. Little’s instrument 
was reversed for the trials of front and back ends of the cylinder. 
(Table II. gives the results.) I‘ will be seen that the horse-power 
calculated from the Crosby’s dia zrams, and that obtained by read- 
ing Mr. Little’s instrument agree very closely. 

The theory of Mr. Little’s instrument is simple, and apart from 
any slip in the = of the integrating wheel, it ought to give 
exact results. This slip is the fault of all rolling integrating in- 
struments. In the ordinary planimeter the motions are very 
slow and the slip becomes insignificant. In a similar instrument 
having the quick motion involved in integrating an indicator 
diagram, while itis described by the engine, the slip might be 
expected to be more serious. The slip would be worst for those posi- 
tions of the integrating wheel when it was nearly in a plane 
through the axis of the indicator drum. Now Mr. Little has found 
(and theory shows that it isso) that the integrating wheel may 
be placed initially in a position so inclined to the plane through 
the indicator drum axis that it never comes into that plane, and 
in this way I think Mr. Little has greatly decreased the tendency 
toslip. It certainly appears from the tests that his instrument 


records satisfactorily. - 
Nothing but lengthened experience on engines at different 
speeds will show whether Mr. Little’s instrument can be satisfac- 


far are very encouraging, and there can be no doubt of the great 
practical value of such an instrument to the steam engineer. 
(Signed) W. C, Unwin. 
Nore To Rerort.—The above report was written two years ago. 


has designed. It appears to me that the improved instrument 
is likely to be considerably more accurate than the form I tested, 
and some defects of the older instrument have been removed. 





successfully introduced into practical use.—W. C. U. July, 1897. 
Tests oF Mr. Littie’s INTEGRATING INDICATOR. 
TABLE I.—High-Pressure Cylinder.* 


Crosby Indicator. Integrating Indicator. 


High- | 
Pressure Mean | Indicated Mean _ Indicated 
Cylinder. Time, Revolu-. Horse- Time. Revolu- | Horse- 
tions. | Power. tions. Power. 
ae “min. | min. 
Frontend 20 99.26 8.274 15 98.89 8.344 
Back end 20 99.26 9,154 15 98.89 9.345 








* Not a simultaneous experiment. 
TasiE II.—Low-Pressure Cylinder.t 


| 


Crosby Indicator. Integrating Indicator. 








Low- : = 
Pressure | 
Cylinder. Mean [Indicated Mean [Indicated 
Time. Revolu- Horse- |Time.| Revolu- | Horse- 
tions. Power. tions. | Power. 
min. | | min, 
Front end 25 | 97.48 15.55 | 25 | 97.48 | 15.56 
Backend 25 | 96.04 14.72 25 96.04 | 14.87 


t A simultaneous experiment. . (Signed) W. C. Unwin. 


With reference to what Professor Unwin says above 
as to the necessity of proving the accuracy of this in- 
dicator at all speeds, the accompanying Table of read- 
ings taken simultaneously with those of a high-speed 
diagram indicator of the most approved type, is sufli- 
cient evidence of its reliability at a speed of 450 re- 
volutions per minute : 


Simultaneous Test of Little’s Coniinuous Indicator against 
a Crosby Indicator, on a Willans Engine. 
Data.—Little scale 100. Crosby scale 80. Little drum stroke .943, 
Readings taken every 5 minutes. 


; | 
Crosby. Little. Crosby. 























Sis | o xo 
sie |. ee 
S2/2 | & |nke 
igit i. | & (aes ; 
s 4 | of | I | $000 02 ¢ é 
s - om | Sees = = 
=) 2 79 5 fe2s z a 
es | s |@ = ($n o 2 
Clim l ae t% i~@so. a a = 
3 | on 5 of = ons a = a a 
ei/2/ ¢ iss Seve s | & =} 
Ele 5 |B3| 2 |BsEs 2 15\2 $ 
~z\e) ee jas} mw Ars <i e a 
1 | 5 | 447 | 6.16 | 364  .360 |2.02 14.61, 14.25 
2/10 | 446 | 6.16 | .365 | .365 |2.02 14.61) 14.45 
3) 15 | 449 6.20 365 .350 (2.02 1461) 13.87 
4 20 | 453 | 6.26 | .365 | .365 |2.02 14.63] 14.45 
5 | 25 | 454 .0| 6.22 | .362 | .350 |2.02 14.53] 13.87 
6 | 30 | 453 | 186.1 | 6.22 | .362 | .360 |2.02 14.51) 14.25 
7 | 35 | 454 .8| 6.14 | .357 | .360 |2.02) 14.34] 14.25 
8 | 40 | 452 -3| 6.10 | .356 | .350 |2.02 14.30] 13.87 
9 | 45 | 454 9| 6.12 | .356 | .370 (2.02 14.80] 14.65 
10 | 50 | 451 | 308.8) 6.18 | 362 | .365 2.02 14.51} 14.45 
11 | 55 | 460 | 839.2/ 6.08 | .350 | .865 2.02 14.03] 14.45 
12 | 60 | 460 | 370.1/ 6.18  .353 | .360 |2.02 14.20] 14.25 
13 | 65 | 462 | 401.3] 6.24 | .358 | .355 2,02 14.32] 14.06 
14 | 70 | 464 | 432.6] 6.24 | .357 | .360 2.02 14.26] 14.25 
Average 455.0 6.179) 3594 .8596 2.02 14.41| 14.24 
| 


Notg.—Steam constant at 76 lb. per square inch. 


engine in the sixth column is exactly proportional to a diagram in 
square inches, it has been reduced to the same scale and stroke 
of drum as Crosby, and is thus directly comparable to the areas. 


Record of Tests made at Messrs. Marshall, Sons, and Co., 
Britannia Works, Gainsborough, on a Horizontal Engine, 
10-In. Cylinder, 14-In. Stroke. 








Con- Con- 


Reading! 


5 Time in , . Diagram 
No. yy: 1g , .linuous er | tinuous Load. 
Minutes. | Reading. _Minute.| Indicator, | ™*licator. 
| h.-p. 
1 20 398 18.9 | 26.40 Brake 
2 10 =| 187 18.7 | 26.10 Load. 





Test on Shop Engine running Cranes, Lathes, Planing 
Machines, &e. 
10.28 86.86 82.1 
; 10.41 87.98 84.6 
| 


Variable 
Load. 


308.5 


3 | 30 
4 208.3 


} 20 








Nore.—If the continuous readings are compared with the time 
in this test, the agreement is fairly good proof that the continuous 
indicator has recorded the correct horse-power, and that the 
diagram indicator has failed to do so, owing to changes of load. 





time and prevents the errors inseparable from the 
measuring up of a quantity of diagrams, but enables 
tests of steam consumption to be made under actual 
working conditions of varying load during considerable 
lengths of time, a matter of impossibility with a dia- 
gram indicator except on absolutely constant loads— | 





torily substituted for an ordinary indicator. 


But the results so| an ideal condition unattainable in practice. 





Mr. Little has now shown me an improved instrument which he 


The instrument is a very interesting one, and I hope it may be 


In order to show that the record of Little per revolution of | 





INDOSTRIAL NOTES. 


Tue Conference between the representatives of the 
Employers’ Federation and of the Engineers and Allied 
Trades has not ended, but it is adjourned. The ad- 
journment is for 11 days, until Tuesday, the 14th inst., 
when the men’s reply to the employers’ terms is to be 
given. The leaders go to the men, their constituents, 
with what is practically an ultimatum, and upon this 
ultimatum the men must vote, or in some way give 
their decision. The terms are described as hard, and 
already there are some who seek to promote resistance, 
The men who provoke resistance will involve them- 
selves in grave responsibility, for the bulk of the men 
are worse off now than they were on the first day of 
the assembling of the Conference. The men are still 
idle ; they have to be paid; the funds, though by no 
means exhausted, are very much depleted, and the 
unions, other than the engineers, have heavy calls 
upon them owing to the dispute. After a five months’ 
struggle, the largest and wealthiest trade union in the 
world finds itself called upon to vote upon terms and 
conditions which were thought to be impossible by 
those who went merrily into the fight. There has 
not been so terrible a labour disaster in our time. In 
the Nine Hours’ Strike and Lock-out of 1859-60 the 
men practically got what they wanted, only not in the 
way they wanted it. They got a Saturday half-holi- 
day, at the same rates of wages, instead of nine hours. 
In this case the workmen get nothing, they have to 
| concede everything. But how will longer resistance 
improve the situation? The eight hours demand is 
abandoned. The machine contention is given up. 
| Overtime is to be a matter of individual arrangement, 
the men are to work amicably with non-unionists, and 
the apprenticeship question is virtually settled. A 
prolongation of the fight will not improve matters, 
for the men will weary and turn away with disgust. 
The safest plan is to try and make the best terms 
possible, and then to smooth the way for amicable 
arrangements in the workshops. This is the result 
| of that forward policy which the leaders deemed to be 
so easy of success, but which the more experienced of 
the old labour leaders deprecated as likely to lead to 
disastrous results. Their fears were laughed at, and 
their advice disregarded; but they were far-seeing 
men. 

What is the position now? There are between 
80,000 and 90,000 men unemployed. These have to 
be supported. The Conference does not re-assemble 
until December 14. Then we shall be too close upon 
| the holidays for much to be done this side of the New 
| Year. Somehow or another this vast idle army and 
| their families must be fed for another month, or the 
|majority of them. This is the outlook in any case. 
|If resistance be counselled, and the men act upon it, 
| when will the dispute end? And what will the state 
of trade be by that time? The men must realise their 
position, and then deal with their leaders as they 
think fit in due time. The manifesto of the men’s 
delegates to the Conference places the matter before 
the men. One sentence, towards the end, was as 
follows : ‘‘Only a consciousness of the serious posi- 
tion in which our members are placed, and the length 
of time over which the stoppage has extended, with 
all that such involves, induces us to put before you 
such proposals, which, to our mind, are diametrically 
opposed to the first principles of trades unionism.” 
This is a most humiliating manifesto as compared 
with the bold defiance of a few weeks ago. But the 
delegates have so far done their duty in submitting 
| the best terms that they could get to those who sent 
them to the Conference. For the present the question 
is in the hands of those who will have to bear the 
brunt of the cost, and all that it involves in the future. 
They have to face the difficulty of secession, as well 
as of the more free action of non-union men. The 
lock-out is still in full force, and non-union men are 
filling, or nearly so, some of the shops. It is doubtful 
| whether some of the older men will ever get their old 
| places again. The situation is grave, but the men in 

1852 had to face a similar defeat, with this addition, 
| that each man had practically to sign away his union. 
This is not now demanded, only that the question of 
union or non-union shall not be raised by the men. 
|The one feature in the final terms is the provision for 
| avoiding future disputes. This may be used with 
advantage if both parties frankly accept the situation 
| and strive to carry out the terms in such a way as to 
| avoid friction. The irritation of the dispute will soon 
| pass away when more friendly feelings will resume 
| their sway. 














The threatened movement for a national railway 
° “ * x +e 
strike has collapsed. The decision of the Executive 


The use of an instrument of this kind not only saves | Committee of the Amalgamated Society practically 


amounts to a complete abandonment of the national 
programme, and of united action on the part of all 
grades of railway servants for the whole policy of sec- 
tional movements for each grade of the servants. The 
general secretary will immediately communicate with 
the secretary of each grade movement to approach the 
railway companies direct with the proposals already 
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adopted for that particular grade. The names of a cer- 
tain number of men employed by the company in that 
particular grade will be submitted to each railway 
company as members of the besa deputation 
prepared to wait upon them, and to state the case of 
the men. It is understood that the officials of the 
Society would stand altogether aloof from the depu- 
tations, which would be composed exclusively of men 
in the employ of the companies. The proposal, how- 
ever, does not in any way alter the demands of the 
men; it only changes the mode of procedure. Mean- 
while, any hostile action against the companies must 
be suspended until the Society sees what reception is 
accorded to the proposed deputations. 

The following was the resolution which the acting 
secretary (pro tem.) was directed to forward in episto- 
lary form to the Board of Trade : 

“That this committee, having carefully considered 
the reply from the Board of Trade to the general 
secretary's letter of the 3rd inst., desire to state that 
the manner in which the document containing the 
proposals, and the matter it contained—as forwarded 
to the railway companies by the general secretary— 
were entirely in accordance with the decision of 
the conferences held at Birmingham on October 11 
and 12 and November 23 last; such decisions 
having been arrived at after mature consideration of 
the subjects by the men directly employed in the 
service of the various companies, after failure to 
secure satisfactory results from their sectional 
efforts, and in many instances even on interview 
with the officials or directors of their respective 
companies to discuss their grievances. We appre- 
ciate the Railway Regulation Act, 1893, so far as it 
goes, but it is far from giving satisfaction when we 
know that the companies work their men from 12 to 
15 hours per day, even after the intervention of the 
Board of Trade. We, however, observing the cer- 
tainty with which the Board of Trade believe that the 
companies will meet their own men to discuss their 
grievances, hereby instruct the general secretary to 
recommend the grade secretaries to forward their 
applications direct to their respective companies for 
an interview to discuss their claims, also enclosing 
therewith the names of the men selected to meet them, 
and acquaint him (the general secretary) with the 
dates applications are made, interviews if granted, and 
the results, and we hope that no difficulties will be 
experienced in securing such interviews.” 





The movement on the part of the employers in the 
cotton trade for a 5 per cent. reduction of the wages 
of the operatives has entirely collapsed. A meeting 
of the joint committee of the representatives of the 
various employers’ associations concerned was held in 
Manchester yesterday, Mr. C. W. Macara presiding. 
The returns from the districts with regard to the 
question as to whether the employers were indivi- 
dually prepared to give notice to their workpeople 
were presented by the secretary, Mr. W. Tattersall. 
After some discussion the following resolution was 
passed: ‘*The joint committee representing the 
various employers’ associations in the cotton trade, 
having referred the final decision as to a 5 per cent. 
reduction to the whole trade, find that the replies do 
not justify them in proceeding further with the matter.” 
The movement is therefore at an end. 





The condition of the engineering trades throughout 
Lancashire has remained about the same, with no 
material change as to work or prospects. It was 
hoped—barely hoped—that the Conference might re- 
sult in some arrangement whereby the deadlock would 
be ended, but the adjournment was not in any way a 
surprise, The work goes on as usual in the establish- 
ments ; where the dispute has not affected the relation- 
ship between the parties, the firms are busy ; in others 
they are doing what they can with non-union labour, 

y the apprentices, and iy the aid of the foremen and 

staff, There is abundance of work on hand with which 
to re-commence operations, but it is held to be doubtful 
whether any extensive resumption of work will, or can, 
take place until after the holidays and the usual stock- 
takings. There is a feeling of great uneasiness in the 
Manchester and Salford district, at Oldham, Bolton, 
and other places as regards the result of the Conference 
so far. In the iron trade the tone is steady generally, 
but pig iron has been a little easier ; the local makers 
are, however, quite firm at their recently-quoted rates. 
~ tke finished iron branches prices are firm, makers 
ring well sold. In the steel trade prices are firm and 
Steady. Judging by the market tone as regards crude 
and finished material, the settlement of the engineering 
dispute would seem to be anticipated. Indeed, it can- 
hot long go on, 





._ Some of the Manchester unions are so anxious to 
aentusate a grand federation of the trades that 
eo have not had the patience to await the meeting 
Red Congress delegates on the 13th inst., but 
ti ve taken steps to frame a scheme and _ constitu- 
1on of their own. The resolution in favour of this 





course was moved by one of the engineers, and it indi- 
cates a feverish anxiety to resent by a gigantic federa- 
tion the attitude of the employers. The very haste of 
these delegates will frustrate their own objects. The 
proposals are too vast, the desires too vague, and the 
difficulties too great for any scheme to be rushed in 
this way. The implied threats will strengthen the 
hands of employers, for they will see the necessity of 
wider combination. Some of the men profess to 
welcome such a combination ; but when it takes place 
they cry out that its object is to crush labour. There 
is a want of ballast in all these efforts and in the 
speeches of the leaders of the forward type. 





In the Wolverhampton district the near approach of 
Christmas has had the effect of limiting transactions 
to the steady supply of immediate wants for com- 
pleting contracts, of which manufacturers have suffi- 
cient in hand to the end of the year. As there is very 
little pig iron in stock, and with urgent demands for 
supplies, the owners of local furnaces are able to com- 
mand full market rates and also higher values for 
deliveries over the quarter. It appears that all the 
Midland district makers have increased their quota- 
tions. There have been some heavy bookings for 
unmarked bars, and merchant bars are in demand, 
while galvanised sheets are also in better request. 
The steel trade continues good, and generally nearly 
all branches of the iron and steel trades present a 
favourable outlook. The whole of the engineerin 
and allied trades continue to be well employed, an 
so also generally are the hardware trades, both of the 
lighter and heavier branches. The run of good trade 
has not abated. The men have been untouched by 
the engineers’ dispute. 





In the Birmingham district there has been a re- 
markable buoyancy in pig iron. Makers have their 
books full of orders, covering deliveries for the next 
three months, and their representatives have been in 
many cases unable to accept further orders. Prices 
were in some cases almost prohibitive of business at 
the close of last week. Most branches of the finished 
iron trade have been busy, but the sheet branch has 
been in alow state. Ordinary Staffordshire bars have 
been in good request at enhanced values ; merchant 
qualities commanded full rates, and also common bars. 
The steel trade is still good, and prices firm. Nearly 
all the local branches of the engineering and allied 
trades, and other branches using iron, steel, and 
metals, are fairly busy, some of the lighter kinds 
being pressed, as usual, with seasonal orders for deli- 
very before Christmas. Labour questions generally 
are quiet. There are no serious disputes going on or 

ending. The engineering establishments have not 
foe affected by the dispute, but they may be in- 
fluenced by the final issue. 





The boilermakers employed by the Glengall Iron 
Works Company on board the steamship Australasia, 
in the Royal Albert. Dock, ceased work. on account of 
a dispute as to extras for tank work. The men claim 
that they are entitled to, and have received on former 
occasions, the full rates of time and a half for such 
work. The company, on the other hand, declare that 
as the top of the tank was removed the men were, in 
a sense, working in the open air, and that, therefore, 
the circumstances were not the same. The strike was 
local, without sanction from the head office, on the 
supposition that it came within the rules agreed upon 
with the Boilermakers’ Union. It is quite possible 
that this readiness to strike is a result of the recent 
irritation of the London men because the Council of 
the Union refused to sanction their turn-out in sup- 
port of the engineers. But so long as they form part 
of the general body they must conform to the general 
rules, or their union will become a chaos, and finally 
end in disruption on a large scale. 


It is stated that the Government will introduce a 
Bill next session to strengthen the powers of the Board 
of Trade in respect of conciliation in labour disputes. 
Possibly some good may result from such a measure if 
very carefully drawn, after full consultation with those 
who know something about the matter, both employers 
and employed. But at present the views are very 
divergent, not very clear or definite, and often most 
deceptive as to what may and can be done in this 
direction. This was shown in the debates which 
took place both on Mr. Mundella’s Bill and in the Bill 
carried by Mr. Ritchie. Some success has attended 
the action of the Board of Trade, as, for example, Mr. 
Ritchie was able to call together a conference of the 
engineers. But the outcome is at present problema- 
tical. Still that conference has been exceptional. It 
was not a Conciliation Board, nor was it arbitration. 
The men were not empowered, it seems, even to con- 
clude a treaty. Doubtless the employers were ; but 
in a case of this kind both parties ought to be armed 
with such powers, and must be if conciliation is to be 
of any effect. It is not wise to tamper with the Act 
unless those who are moving have a definite purpose in 
view. 


The report of the accountant to the Board of Con- 
ciliation and Arbitration for the manufacturing iron 
and steel trade of the North of England, shows that 
the average net selling price was 5/. 2s. 5,15d. pe ton, 
and that the wages for the two current months—De- 
cember and January, 1898—will remain as_ before. 
The weight of ironand steel invoiced was over 24,527 
tons. The journal reports an arbitration case before 
Dr. Spence Watson, lasting over seven hours, in con- 
nection with Messrs. Cammell and Co. and their work- 
men. The matters were threshed out, but the award 
is not yet published. Some meetings have also taken 
place of the Midland Wages Board, when some dis- 
— were dealt with. A deputation also met the 

oard with respect to the engine-men and others, with 
the view of joining the Board, or co-operating with 
it. In both of these cases the principles of conciliation 
and arbitration work very well It appears also that 
Mr. David Dale warmly supports some recognition of 
the services of Mr, E. Trow for his long and steadfast 
advocacy of those principles. 





Mr. E. Harford, the ex-secretary of the Amalgamated 
Society of Railway Servants, and Mr. J. H. Wilson, 
M.P., of the Sailors’ and Firemen’s Unions, have gone 
to America to attend a Labour Congress. Some changes 
are taking place in the American organisations, and a 
new president has been elected for the Labour Unions. 
The Knights of Labour have rather receded from their 
position as dictators to the American unions, and a 
milder policy is being inaugurated, more on the lines 
of the English unions. But the two delegates from Eng- 
land go to learn as well as to teach. They will hardly 
repeat the blunders of some of their predecessors, who 
rather irritated the American workmen by their exces- 
sive laudation of British methods. Indeed, such 
action could scarcely be taken now after the col- 
lapse of the engineers’ strike for the eight hours. 
But the British delegates may collect some informa- 
tion as to the way in which American manufacturers 
manage to compete with us in some branches of trade, 
so that we may learn how to deal with them in the 
future. In any case an interchange of views will pos- 
sibly benefit both parties and both countries. 





More trade unions are announced, or rather, more 
trade unionism. The workers at the Houses of Par- 
liament have been organised, and now those employed 
at the Royal Courts of Justice are being organised. 
The branches are to be affiliated to the Government 
Workers’ Federation. Members of Parliament, judges, 
barristers, and others will see the thing in full opera- 
tion under their own eyes, and possibly will be the 
wiser in consequence. The federation claims to 
have nearly 100,000 workers as members, but it is 
not very clear where they all come from. The Postal 
Employés’ Union claim the post office workers ; all 
the mechanics that are in unions belong to one or 
another of the many unions in existence, and the 
labourers are claimed by some of the labourers’ unions. 
But perhaps it is a figure of speech ; one gets used to 
great calculations nowadays. 





The Miners’ National Federation seem to be pre- 
paring for some action with the view of getting back 
the 10 per cent. reduction conceded in 1894. It is 
stated that the men are generally employed five 
full days per week in some districts, and six full davs 
in others, so that the time is regarded as opportune 
for the movement. 


The figures given of the men to be paid in connection 
with the engineering dispute at the close of last week 
were 83,000 as follows: Engineers, 26,000 ; labourers, 
34,000; allied workers, 16,000; and non-unionists, 
7000. The total amount required was 38,000/., of 
which amount about 10,000/. was subscribed and paid 
in during last week. It is proposed to organise a 
national fund to raise about 40,000/. weekly, as the 
total amount estimated to be required to keep the 
struggle going. It is said that the engineers’ fund will 
last till Christmas, or to the end of the year, and that 
then the trades should furnish the funds. It is pro- 
posed to call a national conference to further these 
objects. It appears that this is really intended ; the 
policy is doubtful, the issue more so. 








THE AMERICAN BICYCLE: ITS THEORY 
AND PRACTICE OF CONSTRUCTION.* 
By Lronarp Watpo, D.Sc. (Harvard). 
(Concluded from page 680.) 

THE next thing after the laboratory determinations 
have furnished the data for construction, is the field trial. 
This is done with the most careful system. Paid riders, 
with marked routes and blank reports to be filled out in 
minute detail, are despatched in all kinds of weather and 
over all kinds of roads. On the screen we shall see later 
two such riders who have just come in, one on a chain- 
less wheel, and the other with a chain wheel, both over 





* Paper read before the Society of Arts. 
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the same rainy, muddy, sandy in parts, and hilly route. 
From these reports, which are endorsed by inspectors in 
distant towns, the opinion is formed as to the wisdom of 
constructions planned or new things to be attempted. 
Single wheels embodying some special idea are thus ridden 
as much as 15,000 miles under different riders, with an 
accurate register of every mishap. 

One other point ought to be mentioned in this connec- 
tion, something which, for a better name, may be called 
the democratic council. 

At least once in every day, and sometimes many times 
in a day, the ubiquitous inventor appears. It may be 
the man who is prepared to prove that he takes out four 
times the energy = puts in, by his particular contrivance, 
or it may be a thing of merit. Whatever it is, if it is 
endorsed on a preliminary examination, it is fully dis- 
cussed in a public meeting of riders, salesmen, and general 
officers, under all the form of parliamentary rules. It 
has always been the policy of this particular company to 
avoid the making of what are known as bicycle acces- 
sories, with the exception of a hand-kit of small tools, 
which we shall show nine on the screen. 

So much for the determination of the facts, and the 
democracy of the advice. It isnot strange that the manu- 
facture should have assumed large proportions ; this par- 
ticular company has as many as 3800 names on its pay- 
rolls at times, its buildings are spread over 19 acres of the 
city of Hartford, and its investment is estimated at 
1,000,0007. The output per day reaches 600 finished 
bicycles in the busy season, and preparations are being 
made to extend this output with the introduction by most 
of the principal makers of the chainless wheel. 

All of the essentially American characteristics of such 
highly organised machine-working companies are care- 
fully carried out. Plenty of clear daylight in every de- 
partment ; lunch-rooms, where, at cost, soups and the 
essentials of a hot meal are furnished by the company’s 
cooks; rooms with comfortable fittings of tables and 
chairs, with good literature or games for the leisure 
hours ; long separate water tanks for easy washing, and 
separate lockers for those who wish to keep clothes or 
other property under private lock and key; strikes un- 
thought of ; the clear sunlight through long hours ; every 
man at his machine or his dozen machines—his only 
thought and pride that it be of the best of its kind! Oh, 
sons of England, that you could only see in your striking 
work meetings that your work interests and your 
capital interests are the same! Not always will there be 
i high protective tariff in the United States for the 
benefit of European industries in the markets of the 
world. When that day comes and scales of value are the 
same in the civilised \vorld, you will miss the help of the 
multiplying machinery which you now refuse. 

The company’s works are complete within themselves. 
The making of rubber tyres, described in ENGINEERING 
by its correspondent, Major Wiley, is carried on for its 
own benefit, and that of most of the other American com- 
panies. Steel tubing, formerly brought from England, is 
now made in their own tube works to limits of precision 
in drawing, as follows : 

Tubes 1 in. in diameter and over must not exceed the 
gauge thickness by more than 0.003 in., nor be less than 
their gauge thickness by 0.001 in. Tubes less than 1 in. 
in diameter must not exceed their gauge thickness by 
more than 0.002 in., nor be less than the gauge thickness 
by more than 0.001 in. In tubes of No. 21 B.W.G. 
(0.032 in.) and thicker, the gauge extreme variation of 
thickness does not exceed 0.003 in., and it does not exceed 
0.002 in. for tubes less than 0.032 in. thick. 

It may interest those present concerned in tube draw- 
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ing, that these figures are enforced. I cannot, in the 
limits of this paper, follow the consecutive operations of 
making the bicycle. You will see on the screen photo- 
graphic sections of the bicycle in various stages, and I 
think they will reveal the answer to most of the questions 
which suggest themselves to your minds. The essential 
thing to be remembered is that the frame is considered 
the unit for work. Nothing is done in the way of fitting 
or centreing any of the parts until the completed frame 
with its reinforced joints, with all the brazing, heating, 
or other distorting influences, is complete. ‘The entire 
frame is then securely held in gauged clamp vices, and 
the boring and centreing done by tools also rigidly set to 
gauge. 

The interchangeability of parts under this system is 
the same as in that other product of American machinery 
—the American watch. Another point is the nature of 
the hardening of the spherical bearings on which the balls 
roll, and I can best consider this with a photo-micrograph 
of the highly magnified fracture of the broken steel sur- 
face before us on the screen. You will then see by the 
| marked difference in granular structure how perfectly the 
surface hardening has been carried out. As for the balls 
themselves, they are case-hardened in the same careful 


“rea up at random, to show, the uniformity of manu- 
acture : 
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of the Diameter. 
Ball. In. 

1 ay sed a bes ie oe 0.1878 
Be Mes is pos se jas seis 0.1881 
3 0.1882 
4 0.1880 
5 0.1878 
6 0.1880 
7 0.1882 
8 0.1878 
9 0.1880 
10 : st me ses poe is, 0.1880 
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Now for the chainless bicycle—the state of the art to- 
wards which the American machine methods have been 
struggling for years back. Three great difficulties had to 
be overcome to make the venture commercially or tech- 
nically successful. 

First, some material which could be worked into tubes 
had to be found which should possess the requisite 
strength, lightness, and resistance to torsion. This ma- 
terial must be worked in machinery specially designed, 
since no plant existed in which 14 in. hard steel tubes 


their tubing at 250,000 lb. per square inch tensile strength 
or 150,000 Ib. elastic limit. This is the condition of such 
tubes before annealing. 

Second, while involute and epicycloidal gears had been 
cut on machines, such machines were far too slow, and 
consequently too costly, to make such gears for the bicycle 
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in the quantities required. It remained for the two great 
firms of machine-tool makers, the Pratt and Witney Com. 
pany, of Hartford, Conn., and the Brown and Sharpe 
Company, of Providence, R.I., each to bring forward com- 
pact machinery which should occupy small floor space, 
and at the same time automatically cut an epicycloidal or 
involute-shaped tooth at the will of the mechanic in charge. 
We shall see upon the screen such machines in operation. 

Third, a process was to be devised for the hardening of 
gears, ball, and spherical cup-bearings throughout, which 
should not, in practice, result in any appreciable defor- 
mation of the tooled surfaces. 

It has been a surprise to me to find that here in Eng- 
land many regard the chainless wheel as something new, 
something radical. It is the chain that is new, not the 
gear. A generation before the modern bicycle was born 
the mathematicians had shown theoretically that if spur 
or conical gear teeth were cut in certain curves, not cir- 
cular, that power would be transmitted with as small a 
loss as by any other method. No thinking American 
mechanic ever analysed the chain bicycle construction 
without convincing himself that the compact, rigid, 
tightly -enclosed shaft-power transmission would be 
pe ier for the bicycle whenever rigid enough frames and 
hard enough gears could be manufactured in a commercial 
way. Thechainless bicycle is neither a discovery nor an 
invention ; it isan evolution, and so far as we can now 
see, it will be the survival of the fittest. The use of the 
rigid under-strut of the rear triangle as the means of 
carrying the tube to which are brazed the end gears, is 
the most elegant solution of the gear-case problem yet 
performed. ere you have the gear-case rigid, a little 
over 1 in: in diameter, and firmly secured to the thin steel 
covering caps at each end. The gears may run in a cup 
of oil, if necessary, and the stiff under-strut thus serves 
the double purpose of part of the frame and gear-case as 
well. I must bring this part of the paper to a close, 
leaving details to the explanation of the illustrations on 
the screen. 

It was in 1865 that Pierre Lallement, living in the manu- 
facturing town of Ansonia, first made an American 
bicycle. He rode from that town to New Haven, 14 miles, 
on one ; but it was not till 1877 that Colonel Albert A. 
Pope, after riding a wheel in the Black Bay district of 
Boston, foresaw its possibilities, and founded the great 
industry of which he has remained the conspicuous chief. 
He has been justly called the father of the American 
bicycle. Not that heinvented any of its parts, but in the 
broadest sense he has steadily nurtured the bicycle art in 
the United States. This, what John Stuart Blackie 
would call, virtuous energising, has been equally prevail- 
ing, whether in the conduct of his great company, 0 
whether before State legislatures urging proper measures 
for good roads, or combating the restrictions of small 
town councils on bicycle traffic, or urging upon the tech- 
nical schools and assisting financially technical education, 
or pushing to effective oo highly-organised and 
contributory companies, such as the motor carriage de- 








partment of the Pope Manufacturing Company. Youget 
your dukes by heritage, we must find ours by survival 


|and Colonel Albert A. Pope, when he laid aside 
soldier’s uniform he had always honoured, at the close of 
our Civil War, entered uponacareer which has made him 
respected alike by those whose business schemes he 7 
or advocates; while by his men he is loved, because he has 
constantly regarded their welfare, and no one can com: 
jlain of an unredressed grievance who had a just cause. 
te is men of his stamp and mould which constitute our 
American aristocracy, whether in literature, or pure 


science, or mechanical art. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECO 


CompiILep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, c., 
of the Communicators are given in italics. 

Covies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification ts, in each ease, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
oive notice at the Patent Ofice of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


28,578. R.E.B. Compton, London. Bonding Rails 
for Electrical Railways and Tramways. [2 Figs.) 
December 14, 1896.—According to this invention the fish-plates 
are so designed as to leave spaces underneath the fish-plates and 
the web of the rails themselves and an improved copper bond is 
put into the space thus provided. The bond consists of a sheet of 
copper of a form that will lie in the web between the upper and 
lower members of the rail and in the space between the rail and 
its fish-plate, This copper bond is forced into intimate contact 
with the rail itself by providing annular projections on the copper 
bond which enter into the two end fish-bolt holes, z.e., one in each 
rail. In some cases it enters into two or even three such holes in 
each rail. The —— bond is corrugated in the space between 
the two end bolt holes in such a manner that it can accommodate 
itself to the expansion of the rails due to change of temperature 
without fear of fracture at this point. The copper bond is ap- 
plied as follows : The bolt holes into which the projecting annular 
pieces are to fit are rimered out with a suitable tool which at the 
same time cleans off or faces off an annular space immediately 
surrounding each of these bolt holes. The copper bond is then 
placed with its two annular projections in these clean bolt holes. 
Each of the projections must then be expanded into these bolt 
holes by a boiler-tube expanding tool or drift or similar device, so 
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that the copper is forced into intimate contact with the clean 
steel inner surface of the hole in the rail. In some cases a ferrule 
is afterwards driven into each of the holes in the copper bond so 
as to hold the copper more firmly in contact with the steel rail. 
In the figures, a, @ are the abutting portions of the rails. 0, b are 
the fish-plates. ¢, c are the bolts, and cl, cl the nuts for tighten- 
ing up the plates on the rails. c? are ordinary washers, a! indi- 
cates the web portion of rail a, a2 are the bolt holes formed 
therein, d is the copper sheet, or bond, formed corrugated, or 
equivalently creased, or adapted to be extended, or contracted in 
length to compensate for expansion, or contraction of the rails. 
This bond has annular projections, or eye-letting parts d! which 
are passed into the bolt holes in advance of the bolts, and are ex- 
panded therein and swaged tight in place after the holes have 
been cleaned out. e are spring washers to aid in the preservation 
ofa tight joint and good contact. In the case of the left-hand 
bolt, bond end and bolt hole in Fig. 1, a ferrule f is passed within 
the bond’s annular part or eyelet and tightened therein. It may 
be so arranged that as the bolt and nut cause the fish-plates b to 
be drawn together on the rail, the said ferrule may be pressed 
home thereby, either with or without the addition of a spring 
washer applied around said bolt in rear of the ferrule. (Accepted 
October 20, 1897.) 





LIFTING AND HAULING APPLIANCES, 


26,970. A. Cochrane and G. Cooper, Beverley, 
Yorks. Windlasses, [1 Fig.] November 27, 1896.—This 
invention relates particularly to windlasses intended for use on 
board ship, and is designed to enable the change from the double- 
purchase to the single-purchase gear to be effected without re- 
moving or releasing from the lower drum the warp which may be 
about the same, whilst permitting of the use of the usual outside 
drums. According to this invention the pinion a, instead of en- 
gaging with the single-purchase or first motion shaft b through a 
clutch, is fast thereon, and meshes with the spurwheel ¢ which is 
fast upon the lower or double-purchase shaft d. The outside 
drums ¢, ¢ pertaining to the latter shaft are therefore always in an 
operative condition. The main drum or sheave f, mounted upon 
the lower or double-purchase shaft d is, however, loose thereon, 




















and is brought into operative connection therewith through a 
sliding clutch g, which may be readily thrown out of gear when the 
_— drum or sheave is occupied by a warp which, for the time 
eng, is not in use. The outside drums h, h pertaining to the 
eet or single-purchase shaft b are at the same time available 
rag use as under ordinary circumstances. It is usually preferred 
© replace the main warp barrel upon the double-purchase shaft d 


by achain-sheave, ag illustrated, the same being furnished with a 
ery J) and friction-strap f2, as also with a circular rack f3 and 
paw! (not shown); the rack for enabling the chain-sheave / to be held 


windlass being reduced. An ordinary barrel may, however, be 
used instead of the chain-sheave. (Accepted October 20, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


26,578. J. Smith and W. H. Smith, Kinning Park, 
Renfrew. Punching and Sh Machines. 
(6 Figs.] November 24, 1896.—This invention relates to punching 
machines or punching and shearing machines, or the like, of the 
class which are provided with more than one punch or shear, 
in order to permit of punching or otherwise cutting out holes or 
notches in stringer or other plates with punches of different 

wers, or for shearing channel bars, Z-bars, angle-bars, or the 
ike ; and it has for its object to arrange the driving gear and 
actuating shafts to actuate the punches or punches and shears at 
one or both sides of the machine at a slower speed than the small 
punches or punch and shear when all are working at one time. In 
the eccentric type of punching or punching or shearing machines 
shown, besides employing the usual gear for driving the small 
punches or punch A and shear B, there is keyed upon the pulley 
orother power shaft C an extra pinion D which is geared with a 
wheel loosely centred on an intermediate shaft F. This latter 
wheel E has secured to it a pinion G which gears with a large 
spurwheel H loosely centred on the punch actuating shaft I. The 
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spurwheel H has acam cast on it, this cam actuating the lever 
arm K of the large punch or shear ; or upon the pulley or other 
power shaft A there is keyed an extra pinion which is geared 
directly with a large spurwheel loosely centred on the punch 
actuating shaft. This spurwheel has the cam cast on, secured or 
fixed to it ; or an extra intermediate shaft or shafts with wheels 
keyed on may be employed, instead of the loose centred wheels on 
the intermediate shaft already described. In each case the cam 
acts either direct on the lever arm K or upon a slipper L on the 
lower side of the arm of the large punch or shear. In a modifica- 
tion the camshaft in the cam and lever type of punching machines 
or punching and shearing machines has a pinion keyed on same 
geared to a toothed wheel on a countershaft, and this counter- 
shaft is also provided with a pinion which is in turn geared 
to atoothed wheel on the side punch or shear actuating shaft, or 
the side punch actuating shaft may be geared direct from the 
camshaft by toothed pinion and wheel. The shaft for actuating 
the side punch or shear in this lever type of punching machine 
is a separate shaft from the camshaft. (Accepted October 20, 
1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


28,755. C. Odinet, New York. Propulsion and Ma- 
noeuvring of Vessels. [3 Figs.) December 15, 1896.—In 
carrying out the invention, a housing B is erected in the central 
portion of the bottom of the hull extending from stem to stern, 
and a keel 10 is laid longitudinally along the bottom face of this 
housing, preferably at a central point. The keel extends from 
the stern, and its forward end is carried to the bow, forming a 
portion of the cut-water, as illustrated in Fig. 3. The keel ex- 
tends a pre-determined distance below the bottom horizontal line 
of the hull, and a channel 11 is consequently formed at each side 
of the keel. In each channel a shaft 12 is mounted to revolve in 
suitable bearings and the shafts are nearly as long as the channels, 
each shaft being provided with a pre-determined number of pro- 
peller blades 13, and in addition to these bottom —_ blades, 
the ordinary stern propeller 14 may be employed, if desired. The 
shafts 12 may be driven in any approved manner, and steam or 














electricity may be the motive power. In the drawings each shaft 
is shown as provided with a bevelled gear 15; these gears mesh 
with similar gears 16 secured upon shafts 17 extending upwards a 

re-determined distance in the hull, preferably toa point above the 
ower deck. Each vertical shaft has a gear 18secured to its upper 
end, the gears being of equal diameter and in mesh, one of the 
said gears being driven by a smaller gear 19 located on the power 
shaft 20. -Near the forward end of each channel 11 a gate 21 is 
hinged close to the keel, as shown in Fig. 2, said gates being at- 
tached to shafts 22, which extend upwards through the housing B, 
and are provided at their upper ends with handles 23 (or levers may 
be attached to these shafts), in order that the gates which are nor- 


mally folded along the keel (as shown in full lines in Fig. 2) may 
be made to extend across the channels (as shown in dotted lines 
in the said figure), and by affording resistance to the forward 
movement of the vessel check its 


rogress or entirely stop said 





stationary, and th lf ing i ion i 
direction, This weediies or preventing its rotation in the reverse 


cation admits, moreover, of the width of the 


vessel. (Accepted,Qctober 20, 1897. 


STEAM ENGINIES, BOILERS, EVAPORATORS, &c. 


22,868. W. M. Smith, Newcastle-on Tyne. Steam 
Engines. [6 Figs.] October 15, 1896.—Referring to Figs. s. 
2, and 3, A is a wide packing ring cut diagonally at A‘, and 
arranged between the body C of the piston valve and the flange or 
junk ring D. It is formed at opposite sides with flanges A1, A®, 
which, according to this invention, are made deeper than hereto- 
fore in order to provide a large bearing surface at each end of the 
ring. Toenable the ring to open out and fit its cylinder or liner, 
each flange is cut radially between holes G by saw-cuts H which 
reduce the radial depth of the ring, and so render it more elastic. 
The cuts are such that the ring A shall be readily forced out 
against the liner on which it works by the springs I, or by steam 
pressure from the inside of the valve. The flange A! is provided 
with a thickened part A* (Fig. 3), which is recessed on its outer 
side to receive a closing piece E which is arranged opposite the 
diagonal cut A4, to prevent the escape therethrough of steam 
from the steam chest to the exhaust chamber. The said closing 
piece is riveted to the flange Al at one side of the cut and the 
joint between it and the said flange at the opposite side of the 
cut is closed by a tongue piece F fitted in one side of the closing 
piece E, and fitting a slot in the adjacent side of the flange A! 

K (Fig. 2) is a cylinder or liner in which the piston valve works, 
and on one of the bars K! of which the cut portion of the ring A 








# 





=\ 
BS 
ys 


Zi 


UY y4 


eS 





moves. In Figs. 4 and 5 the packing ring A, which is made with 
an oblique cut A‘ at one place, is in this example made as a 
spring ring to fit the cylinder or liner in which it is to work. It 
is made with deep flanges Al, A2, the holes G1 for imparting the 
desired flexibility to the ring extending their full width to the 
inner circumference of the flanges, and thus parting the metal at 
these points. B is a narrow ring arranged to close the cut A‘ in 
the main ring A. It is cut at B?, out of line with the cut in the 
main ring, leakage of steam through it being prevented by a 
closing piece F!. The ring B is provided with a laterally pro- 
jecting lip B! fitting a recess A3 in the adjacent face of the flange 
Al of the main ring A, as shown in dotted lines in Fig. 4, or with 
a projecting lip B? fitting the inner periphery of the said flange 
Al, as shown in full lines in the said figure, so that the two rings 
are kept of the same outside diameter. The two rings A and B 
are prevented from turning relatively to each other and to the 
body of the piston by a pin Bé fixed in the body C of the valve 
and fitting juxta recesses formed in the flange A! of the 
main ring A and in the auxiliary or closing ring B, the slotted 
— of the two rings being arranged to move over one of the 

ars, such as K1 (Fig. 2), of the liner in which the valve works. 
(Accepted October 20, 1897.) 


25,287. J. Gilmour, Cathcart, Renfrew. Water- 
Tube Boiiers, [7 Figs.) November 11, 1896.—In a vertical 
boiler, such as that shown, the water-tubes a are preferably 
divided into four or other number of sections or groups, the tubes 
of each group being fitted in the tubeplate b of a removable chest 
or box ¢ secured to the outer shell d of the boiler. The water- 
tubes @ of each section are doubled or looped, as shown, and 
preferably extend downwards in the form of a curve passing 
through openings e in the inner shell or firebox f of the boiler. 
When the four chests ¢ are fitted in place their water-tubes a 
form an inner ring of a somewhat inverted conic shape projecting 
downwards in the firebox and into the fire. Each chest c is con- 
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nected by means of pipes g, gl and cocks h, h! with the interior 
water space of the boiler. These pipes g, g! are capable of being 
jointed and disjointed when desired, and the cocks h, h! are 
capable of opening up or cutting off communication between the 
chests and the boiler. The chests are each divided by a central 
rtition j into two compartments, the upper one k communicat- 
ing with the pipe g and the lower one k! with the pipe g!. Each 
chest is preferably provided with an exhaust pipe Pond cock 1, 
The chests c may be made of any desired size, and so as to contain 
one doubled tube only, or two, four, or other number of doubled 
tubes. As shown at Fig. 1, two looped tubes a may be arranged, 





one within the other. When it is desired to remove or renew any 
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tube, the chest to which it belongs is first isolated by closing the 
cocks h, h! of the pipe connections g, g', and water in the chest is 
then drawn off by the pipe /; thereafter the chest is removed 
along with its tubes a from the boiler, so that the damaged tube 
can be repaired or changed. The opening left in the boiler shell 
after the removal of the chest is closed by a lid or cover m. This 
cover prevents the flames coming out of the firebox through the 
opening e. Afterthe damaged tube has been repaired or replaced, 
the chest can be again fitted in place in the boiler. With this 
invention steam can always be kept up in the boiler during the 
time any tube is being replaced or repaired. The water in the 
boiler circulates through the pipe g! to the lower compartment 
of each chest c, then down that part of the tubes a connected 
with this compartment, then back through that part of the tubes 
a connected with the upper compartment, finally entering the 
boiler again by the pipeg. In some cases two or more rows of 
chests c and tubes a can be fitted in the boiler. (Accepted October 
20, 1897.) 

28,961. J. Weir, Cathcart, Renfrew. Tubulous 
Steam Boilers, (13 Figs.) December 17, 1896.—According to 
this invention the lower ends of the tubes are fixed in the lower 
horizontal drums or shells B and are divided into two groups C 
and D, the group C being carried over the furnace E and led up 
into and fixed in the upper drum A; while those forming the 
other or front group D are carried towards the front and led up 
into and fixed in the upper drum A. By this arrangement or 
combination of tubes an enclosed space is obtained between the 
two groups of tubes C and D sufficient to form an efficient com- 
bustion chamber G. The walls of the said combustion chamber 
are formed by the tubes and by firebrick tiles or other non-com- 
bustible material closing up the spaces between the tubes. These 
walls or baffles I are arranged to permit the entrance of the gases 
through a contracted opening M into the combustion chamber G, 
from whence they escape by means of an outlet N. The furnace E 
is arranged at a lower level than the lower horizontal drum B, and 
is fired through the door F situated below thedrum. The flames 
and gases from the fire E pass up amongst and along the furnace 
or back group of tubes C and over the bridge through the narrow 
opening M into the wide combustion chamber G, where a whirling 
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or eddying action is secured, and where prior to escape, they have 
room and time to mix and combine with the air so as to secure 
a very efficient combustion. The gases then pass out of the 
chamber G beneath a further bridge through the opening N in 
the front group of tubes D and circulate through such group and 
on towards the chimney H, as shown in Figs, 1,2, and 3. Group D, 
Figs. 5 and 7, is somewhat separated, so as to form a second 
chamber or flue. The gases in this construction would make a 
double traverse amongst the tubes after leaving the combustion 
chamber G before being discharged into the chimney. In Figs. 
3 and 4 the two groups cf tubes forming the combustion chamber 
are crossed over beteee being led into the upper drum A, or 
one or more rows of such group may be crossed. The gases are 
directed by the walls to take the course shown by the arrows, 
whereby their combustion is effected as in the other cases. The 
tubes are arranged in parallel rows circumferentially, and the 
parallel spaces between them are made equal or slightly greater 
than the outside diameter of the tubes to permit of the with- 
drawal of any defective tube through this space. By increasing the 
number of the groups of tubes shown in the figures, in a longi- 
tudinal direction, the required size of boiler is obtained. (Accepted 
October 20, 1897.) 


19,878. A. F. Hills, Woodfo ay Rome G. S. 
Young, London. Water-Tube Steam erators. 
(2 Figs.) August 28, 1897.—a, a are the two lower vessels, b is 
the upper vessel, and ¢, ¢ are pipes or tubes of the inner group 
(there is a group upon each side of the boiler, but only one group 
is shown in the drawing) connecting the vessels a, @ with the 
vessel b, and all of which are designed to be drawn into the vessel 
db. disthe furnace, e is the casing surrounding the boiler, and J, 
J are the flues or uptakes leading to the funnelg. 4h, A are the 
tubes forming the outer row or group, two sets of which are em- 
ployed, namely, one set in conjunction with each group of con- 
necting tubes ¢,c. As, however, the two sets of outer tubes are 
identical, one set only is described and shown. The tubes A, h, 
which are bent to lie at some distance from the tubes c, ¢ so as to 
form a space ¢ (Fig. 1), constitute one of a number of “ supplemen- 
tary” combustion ch 8, so that for a part of their length 
they are parallel with the casing. The said tubes are inserted into 
two sets of holes a! and b! (Fig. 2) in the vessels @, b in the same 
manner as the tubes c, c, and are placed at distances apart to 





cient metal in the tube-plates between the holes for the outer 
tubes h, h to afford the requisite strength without forming the 
holes for alternate tubes on different lines (which necessitates the 
formation of uneven open spaces between the end portions of ad- 
jacent tubes), it isadvantageous to employ tubes which are smaller 
at the ends than at other points, as shown in Fig. 1. jis the 
filling of firebrick or fireclay between the casing e and the por- 
tion of the outer row of tubes h parallel therewith, and & is the 
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firebrick or other non-conducting refractory material for protect- 
ing the tube-plate and the upper parts of the outer tubes near the 
water-line from the heated gases. In order to improve the com- 
bustion in the supplementary chambers i, 7, formed by the tubes 
h, h, fresh air may be introduced directly into the supplementary 
combustion chambers, for instance, through holes on openings in 
the casing, which may have suitable dampers or valves for regu- 
iors the quantity of fresh air admitted. (Accepted October 14, 
1897. 


19,226. R. G. Bidwell, W: m, D.C., U.S.A. 
Rotary Boiler-Flue Cleaner. [7 Figs.) August 19, 1897. 
—1 is.a tubular shank screw-threaded at each end, and 2 isa 
socket connection removably secured to the inner threaded end 
of the tubular shank 1 to receive a tubular handle, by means of 
which the handle may be operated to manipulate the tool. The 
opposite end of the tubular handle is connected to a flexible pipe 
4, which in turn communicates with the boiler (not shown), so 
that there may be a free supply of live steam from the boiler to 
the tubular shank 1. A plug-cock forms a part of the handle for 
controlling the steam pressure. The outer threaded end of the 
shank 1 receives a flanged cap 6, which closes the end of said 
shank, and its flange is provided with a series of orifices 8, 8. 
An imperforate washer 9 of the same diameter as the flanged cap 
6 is removably secured to the inner or opposite end of the shank 
1, and this washer and the flanged cap act as parallel guides for 
the insertion and manipulation of the shank when inserted in the 
flue. The rotating head is composed of two counterpart discs 10, 
12, and they are formed with integral aligned sleeves, which 
forma bearing on the shank 1. The contiguous faces of these 
discs 10 and 12 are formed with aligned crescent-shaped radial 
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grooves 13 and 14, which begin at a periphery and terminate in 
an annular channel 15 formed in the contiguous faces of the 
discs, and which communicate with a series of aligned radial 
orifices 16, 16 in the tubular shank 1. These discs are secured 
together by screws 17, 17 extending transversely through them, 
and the head itself is secured in place on the tubular shank be- 
tween the shoulder 18 of the cap 6 and the roller 19 adjustably 
secured to the shank on the opposite side of the rotating head of 
the set-screw 20. The circumference of the rotary head is pro- 
vided with a continuous series of case-hardened radial serrations 
21. The operation of the cleaner is as follows: The parts being 
adjusted as shown in Fig. 1, and the tubular shank in communi- 
cation with the boiler or other source of live steam supply, the 
shank is inserted in the boiler flue. The steam admitted through 
the valve 5 escapes through the crescent-sha radial grooves in 
the head, and impinges against the walls of the flue at a tangent, 
which produces a re-actionary movement of the head in the flue. 
The impact of the steam loosens the soot, and the serrations on 
the head remove it from the walls of the flue. The draught caused 
by the exhaust steam discharges the refuse matter through the 


TEXTILE MACHINERY. 


15,809. W. Watson, Lancaster. Wool-Combing 
Machines. [3 Figs.] July 2, 1897.—This invention relates to 
the brushes used in connection with machines for combing wool, 
and it has for its object to so construct these brushes, and to so 
set and operate them in the machine relatively to the combs, that 
they shall be much more durable and shall not be liable to be 
injured by such combs during the revolutions of the latter, 
Referring to Figs. 1 and 2, a is the back or stock of the brush ; 
v1, b! are strips or flanges of india-rubber adapted, when the brush 
is in use, to work up and down between the circular rows of 
teeth of the large ring of the comb, and 62, b? are flanges or strips 
of similar material adapted to work between the circular rows of 
teeth of one of the small rings of the comb. In the revolution of 


the comb its teeth can never come into contact with the brush, 
since the brush occupies a position concentric to the comb. A 
similar brush is employed at the other side of the comb as usual, 
The strips or flanges are represented as of slightly taper form, but 
they may have parallel sides with bevelled edges, or be of any 





other convenient shape in cross-section. Said strips or flanges 
may be secured in grooves or recesses in the brush back or stock 
by cement, as shown at c¢, or they may be fixed in place by strips 
of metal such as d, fastened to the back or stock by screws or 
otherwise ; or any other suitable means may be employed for 
securing the strips or flanges of india-rubber to the back or stock. 
Fig. 3 shows a modified form of the india-rubber strips or flanges 
in which they are moulded in connection with a foundation sheet 
or base 6 that is fixed to the brush back or stock by cement or 
otherwise. Separate sheets may be employed for the large and 
small rings, or the whole brush may be moulded in one piece, as 
desired. The depth of the rubber strips or flanges is preferably 
made slightly greater than the length of the teeth of the combs, 
so that the point of said teeth shall be prevented from coming 
into contact with the brush back a, or with the rubber foundation 
sheet b, in the spaces between the strips or flanges bl or b2. In 
some cases, instead of forming the strips or flanges in single con- 
tinuous pieces, each segmental strip may be constructed in a 
number of distinct pieces. (Accepted October 20, 1897.) 


VEHICLES. 


25,052, J. Birtwisle, Manchester. Starting, Stop- 
ping, &c., Devices for Power-Driven Vehicles. (2 

igs.) November 9, 1896.—The object of this invention is to pro- 
vide means to enable the driver of a power-driven vehicle to effect 
the starting and stopping, steering, braking, or the like, of 
the vehicle by means of a single handle from which the hand need 
not be moved, and so that any one of these operations may-be 
effected at any time without interfering with the others, or so 
that they may all be effected at one and the same time. A is a 
tubular bracket pivoted to the vehicle so as to be capable of heing 
moved to and fro. The brake is applied by the to-and-fro move- 
ment of the bracket. Contained within the tubular bracket A is 
a tube B. The lower end of this tube carries an arm C by means 
of which the steering may be effected. The tube B is provided 
with a universal joint device D which permits it to be moved 
freely with the brake bracket, and at the same time to be rotated. 
The lower part of the tube B, which carries the steering wheel, is 
so mounted in the bearing E as to only partake in the rotary 
motion of the upper part and not in the to-and-fro motion. The 





upper end of the tube B is provided with a wheel F by means of 
which it may be rotated to effect the steering. A rod H, which 
passes through the centre of the tube B, may be moved up and 
down to effect the starting, &., of the motor. On the upper end 
of the tube B is moun a crank lever J, one end of which is 
within the tube and has attached to it the rod H. The other 
end of the lever is connected by alink K to the handle. The 
lower end of the rod is connected to the valve or equivalent 
device. The handle automatically locks itself in any position in 
which itis placed. Itis prefe to provide the rod which passes 
through the tube B with a swivel, so that any twist or rotary 
motion imparted to the upper part is not necessarily communl- 
cated to the lower part. e handle G may be provided with 
a movable stem N which may be depressed by the thumb 
to ring a bell O. By the one handle, therefore, the whole appa- 
ratus may be moved to and fro to apply or release the brake, the 
crank-arm may be moved to the right or left to rotate the tube B 
and effect the steering, and the handle itself may be moved re- 
latively to the crank-arm to start, stop, reverse, or regulate the 
speed of the motor or vehicle. (Accepted October 20, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 








afford a passage proportionate to the grate area. To leave suffi- 





orifices 8 in the flanged cap. (Accepted Octobe 20, 1897.) 
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THE RIVER VOLGA, | works at Spassk, just below the mouth of the Kama, 
+ asta aly tha Geak Wane Maabes f Russi ‘some of their engines being made there also, 
Considered as the Great Water AHighway of fussid. | nit others came from England, Belgium, and 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. | gt, Petersburg. Other steamers were built and 
(Concluded from page 616.) | engined at various places in England, Belgium, St. 

Tuer next class of steamers consists of those which | Petersburg, and on the Volga. 
carry passengers and tow one or two barges of| The Volga Steam Navigation Company of 1843 
moderate size, going at a speed midway between | possesses a fleet of 16 steamers, of which 12 are 
that of passenger steamers and tugs. They are | passenger steamers. The origin and history of this 
used by passengers who are content to take longer | company has already been mentioned. Of these 
time on their voyage for a reduced fare, and by | passenger steamers eight were built in England and 
merchants for valuable or perishable goods which | four in Russia. Of the latter two are small and 
can bear a higher freight for prompter delivery. | were built at Kostroma, on the Volga, and the 
There were 69 of these steamers. A good example | other two are amongst the largest passenger 
of the largest of these is the following: 212 ft. long, | steamers on the Volga, and were built at the Go- 
25 ft. broad, with 120 nominal horse-power, carry- | vernment Works at Motovilikhinsk on the Kama. 
ing 80 tons of cargo, and capable of towing a maxi- | Each of these latter is of 659 tons register, 285 ft. 
mum cargo of 2250 tons. long, 30 ft. broad, with engines of 1000 indicated 
All these are paddle-wheel steamers, except 13, | horse-power, and a draught of 3 ft. 9 in. light and 
which are small screw steamers with from 6 to 30 | 4 ft. 6 in. fully loaded; namely, with 38 first-class 





nominal horse-power. 

The next class is that of passenger steamers, of 
which there are 159. Of these 66 carry passengers 
only, with luggage and parcels or light goods— 
namely, 59 paddle-wheel and seven screw steamers. 
The screw steamers are all small, with from 2 to 
30 nominal horse-power. The paddle steamers em- 
brace a great variety of sizes and types. The best 
of these belong to a few companies—the rest are 
owned by firms and single individuals. 

The first purely passenger steamer company 
formed was the ‘‘Samolet,” who started their first 


| passengers, 50 second-class, and 1000 third and 
fourth-class, with their luggage ; and with oil, fuel, 
and stores, all equivalent to 180 tons. An illustra- 
tion of one of these steamers, the Boyarin, is ap- 
pended in Fig. 24. 

The speed of the larger and fastest passenger 
|steamers may be put at 14 to 20 miles per hour, 
whilst the smaller ones probably run at 10 to 15 
miles per hour—all in still water. But the speed 
is very difficult to get at, and the data are not very 
reliable. At first the cabins for passengers were 
below deck ; first-class forward, second-class aft, 





on account of the delays at the landing-places with 
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The last class is that of cargo steamers. Of these 
there are only 13 enumerated, seven of which are 
screw steamers, and several of these run below 
Astrakhan, whilst some go on to Baku on the 
Caspian. The others are paddle-wheel steamers 
running above Astrakhan. The larger ones carry 
from 483 to 836 tons of cargo, whilst the draught 
of water varies from 4 ft. 8 in. to 9ft. 4in. with the 
full cargo. The dimensions of the vessels are regu- 
lated by the depth of water in which they are 
intended to work. 

When steam navigation commenced on the Volga, 
the only fuel available was wood, principally birch, 
pine, or fir. It was sawn into 2l-in. or 28-in. 
lengths, and then split into billets of a convenient 
size for use. Birchwood is decidedly the best wood 
fuel, and the dearest. Pine comes next in quality, 
and fir is the lowest. Wood fuel was very objec- 





tionable on account of its enormous bulk and 











steamer to carry passengers between Nijni, Ribinsk, 
and Tver in 1853. She was 177 ft. long,118 ft. 
broad, with 50 nominal horse-power, and a draught 
of 26 in. light, and 36 in. with her full load equi- 
valent to about 48 tons. This company gradually 
extended its operations, and in 1892 carried pas- 
sengers between Tver, Ribinsk, and Astrakhan on 
36 paddle-wheel steamers of various sizes, seven of 
which were built in Russia, and all the others by 
Cockerill and Co., of Seraing, Belgium. Of these 
36 steamers, however, one is a tug-boat, whilst 14 
carry passengers only, with their luggage and 
parcels, &c. These latter are all small boats, much 
the same in size as the first one started in 1853, and 
run only between Tver and Nijni. The remaining 
21 steamers carry cargo as well as passengers. 

The Caucasus and Mercury Company took up the 
passenger business about the same time as the 
Samolet Company, but did not do much in it 
till after the latter had started. They subse- 
quently developed their business very largely, 
and may now be considered the principal com- 
pany carrying goods and passengers between 
Nijni, Novgorod, Astrakhan, and the mouth 
of the Volga. Most of their steamers carry goods 
~s passengers. They also have a few tug- 
20ats, 


only three are classed as purely passenger steamers. 
They all run between Nijni and Astrakhan, and 
are nearly all of large size, the largest being 270 ft. 
long and 30 ft. broad, with engines of 1152 indi- 
cated horse-power, and a draught of 4 ft. 3 in. 
light, and 6 ft. 2 in. loaded. Most of the large 


vessels of this company were built at their own 


S. Their whole fleet consists of 27 steamers | 
(besides some running on the Caspian Sea) of which | 


— 
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and third-class on deck, without any protection 
whatever ; whilst the captain, mate, clerk, pilots, 
servants, and galley, &c., were in the sponson 
houses, and the crew in the forecastle. Next, deck- 
houses were introduced as additional saloon accom- 
modation for the first-class, and later on for the 
second-class passengers. Gradually the deck-houses 
were extended so as to contain sleeping cabins, and 
the roofs were converted into promenade decks, 
with awnings over them. Then, on most of the 
larger steamers all the passenger accommodation was 
removed from below; first and second-class were 
accommodated in cabins on the main deck, extend- 
ing nearly the whole length of the vessel, having 
suflicient space around them for third-class pas- 
sengers, with a promenade deck on top, covered by 
an awning. Finally, the main deck was enclosed 
all round, except a small space at each end, re- 
quired for working the vessel, and devoted to the 
accommodation of the third and fourth-class ; whilst 
above this was fixed a deck containing the first 
and second-class passenger accommodation, with a 
covered verandah all round the cabins. The pilot- 
house, with the steering wheel, was placed on the 
top of this, in the centre or fore part of the vessel. 
The remaining 93 steamers of this class, which 
carry cargo as well as passengers, are all large 
vessels, and most of them of the usual side-wheel 
| type ; but there are some of the American type, 
| both side-wheelers and stern-wheelers. The Table 
|in the next column gives the dimensions of some 
| of the principal vessels. 
| The speed of some of these steamers is not much 
inferior to that of the passenger steamers proper, 
but they take much longer to perform their voyages 























weight, as well as the great time required for load- 
ing it, and the frequent intervals at which this had 
to be done. These objections were much more 
important on the passenger steamers than on the 
tugs, as the noise and disturbance to the passengers 
were extremely annoying. 

There are no coals within easy reach of the 
Volga. Some time between 1850 and 1860 an 
attempt was made to procure coals from one of 
the tributaries of the Kama, where the coal seams 
crop out on the sides of the hills. But the quality 
of these coals was inferior ; they were dirty, and 
deteriorated rapidly by exposure to the air, and 
the cost of transport was too great. Thus they 
could not be used as fuel for the steamers. 

Very good anthracite is found in considerable 
quantities in the country of the Don Cossacks, 
through which the River Don flows. This has 
been worked for a considerable time, and for the 
last 40 years the mining industry has been con- 
siderably developed. It was first used on the 
Volga for the steamers running below Astrakhan 
and into the Caspian, as wood fuel was very expen- 
sive on the Lower Volga. Attempts to use it 
higher up the Volga were also made, but the great 
cost and uncertainty of transport proved insuper- 
able obstacles. In the early days it could only 
have been procured by conveying it by a short 
railway from the mines to the River Don, then 
towing it up stream to Kalatch, transferring it 
into railway trucks for conveyance to Czaritsin 
(47 miles) on the Volga, transhipping it into barges, 
and then towing it to stations where it was. re- 
quired. Doubtless much would have been done 
to reduce the cost of transport, so as to make 





728 


ENGINEERING. 


[Dec. 17, 1897. 



















e----- 10 Stroke®------7 













—S-9n=- 


Be | Cast won slide bars 

















=a 


big: 


}----- oy ------— 


Fig.159 


'0%---- 


d----- 


VICKERS’ WORKS AT SHEFFIELD; DETAILS OF 


(For Description, see opposite Page.) 


ae ee 











TYRE-COGGING PRESS. 






Fig.161, 























Fig.170~ ai: 7 a.178. ae 



























CA Mh. ihe 





z TrITT tT may 5 
{Ol} Tel¥ oR ° 
, . i h te 10 
2 Ae . bi; Z 
| *y vey Je; 
\ ¢ ‘3 BM he | ca 
fel yak - hie 


ahi e 
1h te e 
i! 
tht d Pa 
my ise 
| -a90—---- 
(ge 
ne 


we 





<p % 








oe 




































































es 








ppcccners! 





Dec. 17, 1897.] 


ENGINEERING. 





729 








VICKERS’ WORKS AT SHEFFIELD; ARRANGEMENT OF 














pale 6* - iG 
ais Manny 








er 





in (ay 
‘ 














VALVES FOR 24-IN. PRESS. 











! 
4 





Z 











t 
| 
{ 
u 
| 
o.|U€@d ! 
aS Ene LE an 6S oe OG 
- 
3.4 
xs 
I 
ge 
q 
ig e e 

















i 
— 
Pr to 
kl 
° 
far 


15s. 
J 
e 
iz 
.co 
v4 7 
—_ 7 
eam gag 























b far, 


w 
loo 
bal 
I= 









































>| 
e& 
3 
> 





























{ 


aa. 


NAR! 
ONE 





i TOR) 
LI 

















O20 he ae 









































Dae --6 aft 6 om 







































































anthracite practically available as a fuel on the 
Volga, had not petroleum come in to supersede 
all other fuels. 

As is well known, the process of refining the 
petroleum of the Caucasus at Baku and other 
places, produces a large amount of residue, now 
generally known by the name of astatki, which 
means residue in Russian. This residue, or 
astatki, is the fuel now in general use on the 
Volga. It is also used to lubricate some parts of 
the machinery on the steamers, such as crosshead 
guides, &c. Its use as a fuel dates from the early 
sixties. Little progress was made with it at first, 
but after a few years its use began to spread 
rapidly, till now it is in general use. Of the 922 
steamers on the Volga in 1892, 747 used astatki, 
162 used wood fuel (some of these were large 
steamers), and 13 only used coals—principally an- 
thracite—on the lower reaches of the river. 

The first commercial steamers which plied on the 
Volga were built abroad or in St. Petersburg. The 
smaller ones went through the canals complete, 
whilst the longer ones had to be separated into 
several pieces to pass through the canals, as already 
explained, or were sent to the Volga in pieces and 
erected there. As the traftic developed, engineering 
and shipbuilding works were started on the Volga 
and its tributaries, especially on the Kama ; and the 
official register of steamers, previously referred to, 
shows that in 1892 the great majority of steamers 
on the Volga had been built cata in Russia, most 
of them on the Volga itself. 

_Works at which complete steamers—hulls, en- 
gines, and boilers—were constructed are situated 
chiefly at : 

Tver.—The Samolet Company’s works. 

Ribinsk-—Messrs. Jouravleff’s works. 

Kostroma.—Messrs. Shipoff’s works. 

Sormova.—Messrs. Benardaki’s works. 

Nijni Novgorod.—Mr. Kourbatoff’s works and 
several others. 

Spassk.—The Caucasus and Mercury Company’s 
works. 

Samara.—Two works. 

Czaritsin.—Messrs. Nobel’s works. 

Astrakhan.—Eight or more different works. 
Besides these there are many works at Nijni, Kasan, 








Saratof, Astrakhan, and other places, where either 
vessels or machinery, or boilers are constructed 
and repaired. There are also considerable iron 
works at Viksa, on a tributary of the River Oka, 
where some large steamers have been built ; but it 
is not always easy to get large vessels down to the 
Volga from there. 

There are many important engineering and ship- 
building works on the Kama, where many of the 
Volga steamers—and some of the largest—have 
been constructed. Of these at least eight are 
situated in the Perm district, including the impor- 
tant works of Messrs. Hacks at Koongoor. Three 
other works on the Kama are worth mentioning ; 
namely, the Vsevolojski works at Pojva, and the 
large Government steel and iron works at Votkinsk, 
a short distance from the Kama, and at Motorili- 
khinsk, where commercial work is also executed. 
Some of the earliest steamers on the Volga, for 
Government service on the Caspian Sea, were 
probably built here. 

In conclusion, it may be remarked that whereas 
the development of the navigation of the Volga has 
been very great, it must be noted that this has been 
mainly due to the fact that in 1843 the Government 
gave private enterprise a free hand, whilst the con- 
dition of the river, which remains in Government 
hands, has not been correspondingly improved. 
Although the Ministry of Ways of Communication 
has had the matter in hand for many years, and 
has tried many schemes and spent considerable 
sums of money to improve the channel, they have 
not achieved any very great success. It must be 
admitted, however, that the problem of dealing with 
such a long, sandy river, with very little fall, and 
such great floods in spring, is a very difficult one ; 
and it would, perhaps, be rash to assert that the 
channel can be improved very much beyond its 
present condition.* 

* Since the publication of the last of the previous por- 
tions of this article in ENGINEERING, November 19, the 
writer has received, by the courtesy of Mr. V. E. Pimonov 
(Engineer and Professor of the Institute of Engineers of 
Ways of Communication at St. Petersburg), a number of 
publications under the authority of the Minister of Ways 
of Communication, containing much valuable and recent 
information concerning the Volga for the last four years, 
up to and including 1896. According to this information, 
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VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 705.) 
Rattway Materia. —(concluded.) 

In supplement to the illustrations given in last 
week’s issue of the 24-in. hydraulic press for cogging 
tyre ingots, we reproduce on the present and oppo- 
site pages further drawings of interesting details— 
of the ingot turning over gear (Figs. 159 to 166), of 
the arrangement of the porter-bar engine and sup- 
ports for the porter bar and tongs (Figs. 167 to 176), 
and of the arrangement of the hydraulic valves for 
working various gears for manipulating the ingot 
while itis being forged (Figs. 177 to 181). The ingot 
turning over gear consists of a vertical single-acting 
hydraulic cylinder on the crosshead of which are 
mounted two grooved wheels over both of which pass 
two endless chains (Figs. 159 and 161). The axle 
on which these endless chain wheels are mounted 
has a bevel-wheel keyed on one end and gearing into 
another bevel-wheel capable of sliding along a square 
shaft having two chain wheels (Fig. 161). Round 
these chains are wound, one end being connected to 
the hydraulic cylinder, so that any movement of the 
ram causes the square shaft to rotate and actuate 
the gearing of the turnover endless chains. 

The illustrations of the hydraulic valve stand 
(Figs. 177 to 181) show the group of eight valves 
for the cylinders which work all the various gears 
for operating the ingot on its way from the furnace 
to the press. On the delivery side of the press there 
is asimilar stand with two valves, one for the crane 
which removes the forged ingot, and one for raising 
the roll table on that side. The series of valves illus- 
trated on the present page are for the cylinders on 
the tongs ; for the tilting gear and for the turning 
over gear, for the vertical and horizontal cylinders, 
for raising the roller table, for the holding down 
cylinder, for the tool traversing gear, and for the 













it appears that it is — contemplated to undertake the 
improvement of the Kamisiak mouth of the river, which 
was abandoned in 1869. Recent investigations have 
shown that the works then abandoned were not carried 
out on a sufficiently extensive scale, and were, moreover, 
on wrong lines. A new scheme has been worked out, 
which it is hoped will result in making and maintaining 
anormal depth of water of 14ft.in the Kamisiak channel 





between Astrakhan and the Caspian, 
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ingot centreing gear. The valves are of the balanced 
piston type, some double and some single-acting ; 
they are of simple construction and very easily 
The exhaust pipes all discharge into an 
open trench, so that any leakage can be easily de- 
Brass tablets secured to the handles in- 


handled. 


tected. 
dicate their purpose. 
A handle (not shown) placed alongside this stand 


and it can be plainly seen to what extent the iron 
framing was damaged. The fire in itself was quite 





excepting just for its one feature, i.e., the demon- 
stration of what a small quantity of material can be 
very dangerous to a large piece of unprotected iron- 
| work. The form of construction adopted in this 
| panorama roof is one very common to this kind of 
rinks, &c., not forgetting some of the homes of 


of valves operates the reversing gear of the porter- building, to circus buildings, artificial ice skating 
| 


bar engine, which is illustrated by Figs. 167 to 176). 
The porter bar at the back end of travel is sup- 
ported on rollers fixed in a brick-lined trench, its 
own weight deflecting it under the railway passing 
close by. The tongs, when at the extreme travel, 
automatically stop the engine by striking against a 
lever connected to the valve gear. 

The furnace for this tyre-cogging press is below 
the ground level. It is 8 ft. wide by 45 ft. 3in. long. 
There are eight charging holes in the top, 3 ft. 3in. 
wide by 2 ft. 10 in. long, placed at 4 ft. 43 in. 
centres. At one end is a fire grate, 4 ft. 2 in. by 
4 ft., coal fired, air being forced into it by steam 
jet blower. The railway runs close by the furnaces, 
and on it a 5-ton locomotive jib crane is passed for 
lifting ingots in and out of the furnace on to the 
tilting table. 

The 4-ton drop test machine, which is illustrated 
on page 732 (Fig. 182 et seq), was designed for 


quickly and safely dealing with the large number of | 


bending tests which have to be done during the 
progress of manufacture of some classes of forgings, 
principally for shafts. Some specifications require 
these to be bent until the ends meet; others, again, 
bend them back after each blow a certain number 
of times, the appearance of the test-piece at point 
of flexure after bending indicating the quality of 
the forging. The tyres and axles are tested under 
a 1-ton drop testing machine. The tup in this case 
weighing one ton, is fitted with a claw catch similar 
to the one illustrated, and raised by a steam winch 
by means of a wire rope. Itcan be released either 
automatically or by hand rope at any height re- 
quired, from 2 ft. to 30 ft. above any diameter of 
tyre. 

For the 4-ton machine, illustrated on page 732, 
the test-piece, either 1 in. or 1} in. square by 9 in. 
long, is laid on the Y-blocks ; the tup being mean- 
while supported on the hinged safety support 
marked Z, which prevents the tup accidentally falling 
while the piece is being placed in position (Z is 
shown out of gear). Water at 100 lb. pressure 
from the yard service is then admitted to the cy- 
linder through a single lift valve by raising the 
weighted lever at the side by hand. As the tup 
rises a balance weight X also raises the tripping 
rod R. When at the desired height the hand 
lever is still further raised until a stop S on 
the wire rope rests on the nipping lever L, 
which arrests the tripping rod and so releases 
the claw catch from the tup. The pressure valve 
s immediately closed by hand, and the exhaust 
valve opened ; the ram descends and the catch 
automatically re-engages with the tup. The lifting 
cylinder has a ram 6 in. in diameter by 2 ft. stroke, 


variety entertainment. It has often been said 


as regards the panorama that if the cloth were to | 


catch fire it would just burn itself out, and the 
building would remain intact. I am afraid the 
illustrations produced in this article speak very 
much to the contrary effect. The example of the 
Vienna panorama fire affords an object lesson in its 


way which many of our constructors should not | 


| forget. 
| Speaking of unprotected iron, it would, perhaps, 
|not be inappropriate to call attention to the 


| fact that except, perhaps, under our Factory Act, | 


|there is little or no power to prevent unpro- 
| tected iron being used in every class of building in 
our Metropolis. 


an unimportant one from a fireman’s point of view, | 


Our regulations have certainly | 


before us, and expressed in a few words ; the state- 
ments may be read as follows : 

1. Wrought-iron uprights, if not protected, show 
but little resistance at a fire, and, in fact, may be 
said to collapse in temperatures exceeding that of 
600 deg. Cent., even if this temperature is only of 
short duration. 

2. Wrought-iron uprights, if protected by con- 
crete, in such a manner as, for instance, by filling 
in the kernel of girder-work framing, offer a some- 
‘what greater resistance than if entirely unpro- 
tected. 

3. Wrought-iron uprights, if surrounded with 
non-conducting materials, i.e., ‘‘ protected” in the 
manner generally so understood, show a consider- 
‘able greater power of resistance than were the 
cases Nos. 1 and 2. 

4, Cast-iron columns offer a slightly greater re- 
sistance than wrought-iron uprights, assuming that 
both are entirely unprotected, the collapse only 
taking place at temperatures above 750 deg. Cent. 

5. Cast-iron columns require considerable con- 
sideration regarding section and maximum load 
/when intended for use in buildings of a dangerous 
character, as the time of collapse differs very ma- 





Fic. 
not kept pace in this respect with what experience | 
and research have taught us. But, asa matter of | 
fact, the failing in the protection of ironwork is | 
not only common to the Metropolis and to this | 
country, but to many of our Continental capitals, 
and even to some of the American cities. It seems | 





working at 100 lb. pressure. 
(To be continued.) 
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FIRE PROTECTION IN EUROPE. 

No. VIII. 

By Epwin ©. Sacus, Architect. | 
Frre PRevENTION.—-LEGISLATION (BERLIN). 

No doubt many experts who have followed the | 
illustrations presented in this series are fully | 
aware of the smail resistance offered by unprotected | 
iron the moment a fire has any force, but not many, 
I believe, quite realise what slight development of 
heat can be fatal to a large structure. The ex- 
amples given in this series have mainly referred to | 
buildings stocked with high ly inflammable materials, | 
such as it is customary to find in the warehouse or | 
factory class. It might be well to add an illustra- 
tion showing how a small quantity of canvas has 
wrought considerable damage at Vienna, and, 
perhaps, at the same time to mention that there 
was a very similar experience at Brussels not many 
years ago. 

At Vienna we had the case of the canvas in a 
panorama catching alight, and in the shortest pos- 
sible space of time destroying the roof of the build- 
ing in such a manner that the whole of the construc- 
tional work could be only dealt with as old iron. The 
three photographs which we reproduce on the pre- 
sent page and page 733 show the effects of this fire ; 


| 





|curious that though the facts regarding iron are | 


|ing the matter. 





now so well known, our authorities and those 
of other countries have not yet seen their way to 
oppose the principal danger in modern construction. 
Surely we do not require further experience regard- 
The facts have been proven over 
and over again at actual fires, and work in testing | 
stations, and in the laboratory, have confirmed in | 
every way the results of practical experience. 
Speaking of tests, though I intend to refer to 
these at a later stage of this series, I should, per- 
haps, say that a highly interesting investigation has 
recently been completed at Hamburg where the 
testing of uprights for warehouse purposes has been 
having the attention of the Hanse authorities for 
some considerable time. These tests were spread 
over a considerable number of years, and were in 
the hands of a special committee in which the city 
engineer’s and city architect’s departments, the 
Building Act administration, the fire brigade, the 
Municipal Insurance Institute, and other special 
interests were well represented. There was no 
hurry ; the investigation was strictly limited to the | 
testing of wooden and iron uprights, and the) 
special purpose of the experiments was to arrive at 
some definite conclusions, regarding the principles 
to be adopted for constructing the new warehouses 
at Hamburg which are to be taken in hand shortly 
in connection with the new scheme for enlarging 
the ‘‘ Free Port.” 
The two reports of this Commission are now 








pe 





terially according to the weight they are carry- 
ing during a fire and their plan. 

6. Cast-iron columns, if protected, as usually 
understood, by surrounding the shaft with non- 
conducting materials, show a greater resistance 
than wrought-iron uprights protected in a similar 
manner. 

7. Wooden uprights, if unprotected, catch fire 


.at temperatures under 600 deg., but though well 


alight, show greater resistance than unprotected 
wrought-iron or cast-iron uprights. 

8. Wood, wrought-iron and cast-iron uprights, 
whether protected or unprotected, in no case give 
any sign of an impending collapse. 

Now these conclusions will probably not afford 
the expert, and for the matter of fact, the profes- 
sional men, any particular item of news, though 
such statements have seldom been made on official 
lines, as has been the case with the reports of the 
Hamburg Commission. But it is just the fact 
that the statements have been made in the manner 
indicated that adds so materially to their value. 
If I may say so, the conclusions arrived at are 
those of a scientific investigation, as distinct from 
the conclusions arrived at from practical exper!- 
ence. The general procedure of the Commission, 


‘the individual tests, the various materials under 


consideration, and the like, will, as I have said, 
be dealt with elsewhere. For the present, the 
mere extract given above will suffice for our pur- 
poses, and, above all, they will also remind us how 
far behind other nations we are in the question of 
scientific tests in regard to fire protection. 

But now to return to the Berlin Building Act, 
in connection with which the several examples of 


_ interesting fires have been given, and in connection 


with which I have so often had occasion to touch on 


Rags 





f 
5 
t 
t 
5 





VHDL SAPO RMR na oo Re 


sa sia a 





ee 


er cecenskinecnlctn.baaios 








Dec. 17, 1897.] 





ENGINEERING. 





73! 














matters directly or indirectly connected with legis- 
lation, I would speak of the staircases which are 
the subject of the sixteenth clause in the code, and 
are treated of in considerable detail in 10 sub- 
sections. Perhaps the most important point is the 
principle primarily adopted for the large tenement 
house and for commercial premises — that every 
building should have at least two ordinary wooden 
staircases, or one staircase entirely of fire-resisting 
materials. The regulation, in fact, says that two 
staircases are essential where the top floor of the 
building is more than 11 metres above street-level, 
and that each staircase is to have its own contain- 
ing walls. There is another principle, and that is 
that no part of any ordinary building should be 
farther away from the staircase than a distance of 
30 metres, a point of considerable importance in 
some of our large retail shops. For all buildings, 
too, the width of a staircase is not to be less than 
1 metre (or 3'ft. 3 in.), measured within the hand- 
rails ; and again, there appears to be the require- 
ment of all staircases being in direct connection 
with the open, and being well lighted. The detail 
regarding the staircases is very considerable, mini- 
mum and maximum dimensions being given on 
nearly all points ; and it should also be observed 
that the requirements of the so-called principal 
staircase are more stringent than for the secondary 
ones. The whole clause shows that the authorities 
have not only considered the question of the 
safety of life for the occupants, but also the 
facilities for the fire brigade in attacking a fire. 
For the purposes of Berlin the principle of having 
two staircases to every tenement building, and 
also for business premises, is very practical, and 
it would, indeed, be well if the question of stair- 
case accommodation always received the atten- 
tion which the Berlin Police Administration has 
afforded it. 

It is, perhaps, of minor importance, as far as 
the general subject of fire protection is concerned, 
that the Berlin Building Act deals rather exten- 
sively with hearths, chimneys, and ducts. This is 
the case with all regulations, and our Building Act 
certainly treats with the matter exhaustively. It, 
however, appears that the requirements of Berlin 
have been based on very careful research, for the 
maximum and minimum dimensions given seem to 
have been worked out from a great nicety. Thus, 
for instance, no chimney through which a chimney- 
sweep may be allowed to climb, is to have lesser 
dimensions than 420 by 470 millimetres, and no 
ordinary chimney or duct is to have a smaller 
superficial area than 250 square centimetres. Some 
care seems also to have been taken as to the facility 
for cleaning chimneys when they become blocked, 
and we also see such requirements as the prohibi- 
tion of any cowl that prevents a chimney from 
being properly cleaned. 

It would lead too far to give more details re- 
garding the Berlin Building Act, as far as the ques- 
tion of fire protection is concerned, but it will 
certainly have been seen already from the few 
remarks made in regard to it, how very considerably 
its requirements must influence the safety of the 
city; and as I have said, it is alone by strong build- 
ing Acts and regulations of a similar description 
that immunity from fire can be obtained. 

I shall often have to refer to individual sections 
of this Act in other chapters of this series, more 
particularly regarding individual risks, but, wher- 
ever I do so, I think it will be unnecessary to again 
refer to the main principles laid down in the code, 
or to the methods by which it is administrated. As 
I have said before, too, it is the administration of 
the code and the discretion of the officials which 
have to be considered so much in connection with 
the Berlin Building Act. The same code would 
have a very different effect if administrated in 
London, Paris, or St. Petersburg. 








RAILWAY EXHIBITS AT THE 
BRUSSELS EXHIBITION. 
(Concluded from page 707.) 
Tue finest exhibit in carriages made by the Belgian 
ilways was a long double-truck bogie, first and 
second-class mixed, with side gangways, doors at 
ends, and central accordion-coupling gangways ; it 
contained three first-class compartments seating six 
passengers each, and three second-class seating 
eight passengers each. The details of this carriage, 
Which is illustrated in Figs. 31 to 34, on page 737, 
are excellent, and it is a good example of the best 





long-journey type of Continental carriage for day 
expresses. 

The Belgian Government and the Braine le 
Comte Workshops both exhibited a mixed first and 
second-class carriage of the same design—each are 
highly finished and handsome specimens ef its 
type (Figs. 37 to 40). The platforms at each end, 
with central wickets in the hand-railing to commu- 
nicate with adjoining carriages, lead to the interior 
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of the carriage by central doors. The total length 
over all is 9 metres (29 ft. 6 in.), and width 2.97 
metres (9 ft. 6 in.); the interior is divided into a 
first-class compartment containing 16 seats, and a 
second ditto containing 19 seats, with platforms, 
each to accommodate six passengers standing. 

The carriages are fitted with four wheels, diameter 
0.98 metres (3 ft. 249 in.), and with wick oil boxes ; 
springs, 1.70 metres (5 ft. 7 in.) in length (seven 
plates 3in. x 4$ in. iniron holder) ; there are coiled 
steel springs in boxes to take the ends of coupling- 
rods and chains; the frames are composed of 
trough irons 7£ ft. x 2#in. x 35; in., with transverse 
angle-irons 4,°; in. x 2?in. x 3%; in. suitably stif- 
fened to distribute the strains. The total weight is 
9 tons, or 190 kilogrammes per passenger (3 cwt. 
2 qr. 27 1lb.). Both compartments have similar seat- 
ing arrangements, viz., four benches against sides 
and two double ones back to back; the cushions of 
the second-class are removable, and the frames, like 
the panelling, are in polished pitch-pine. On the 
whole, these carriages are very suitable in every 
respect to the omnibus traffic of branch lines for 
which they are designed. A third-class carriage 
for the same service (Figs. 41 to 43, above) was 
also exhibited by the Government, as well as a 
mixed first and second-class carriage (Figs. 35 and 
36) on three axles, with side doors, and pas- 
sage. It contained two first-class compartments 
seating respectively six and seven at one end, a 
lavatory, and three second-class compartments at 
the other end, seating respectively eight and nine 
passengers, and a third-class corresponding car- 
riage. 

There were several fine examples of high and 
low-sided trucks for various services, and a ser- 
vice guard and luggage van. Other of the lead- 
ing rolling-stock builders, in addition to the Braine 
le Comte Works, such as Macenelle and Couillet, 
the Société de la Meuse, and Haine St. Pierre, 
exhibited both various types of engines (mostly 
light for narrow gauges) and carriages. The Société 
Anonyme de Il’Industrie of Louvain showed a 
fine luggage van capable of carrying 15 tons; the 
“Germain,” of Charleroi, a petroleum tank-car 
carrying 10 tons ; ‘‘ La Louviére,” a fine travelling 
6-ton crane ; Baumier, of Marpent, a guard’s van, 
and luggage van, and high side 15-ton goods truck 
with special forged frame. ‘‘La Metallurgique,” 


of Nivelles, had a steam tramcar (Serpollet system) 
with a remarkably long end-platform for the Haiti 
tramways, and a self-propelling (Walker motor) ad- 
ministrative carriage for railway service, as well as 
a six-coupled narrow-gauge engine. 

There was shown a very interesting electrical 
device applied to the vacuum and pressure brakes, 











simplifying their working and rendering it more 
certain; it is known as the Chapsal electro- 
pneumatic brake gear, which we shall probably 
describe more fully hereafter. There was also 
a miscellaneous collection of tramway and railway 
appliances and fittings, as well as samples of the 
permanent-way material used on Belgian railways. 
Altogether, although the traction exhibit was by 
no means internationally representative, there can 
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be no doubt of its being very complete and interest- 
ing as far as it went. 








THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 


(From our New York CorRESPONDENT.) 


No better evidence of the interest this nation 
feels in marine matters can be shown than by the 
number and character of those who attend the 
meetings of this Society. The foremost engineers, 
naval constructors, and shipbuilders are among its 
members, and the attendance at the meetings is 
large. The discussions are animating and interest- 
ing, while the papers are of a very high class. In 
fact, this Society might be classified as the old 
negro did the turkey: ‘‘ De bird am small, but 
de bird am excellent.” The members, while not 
numerous, are men well known on both sides of 
the Atlantic, and comprise those at the very head 
of their profession. The great difficulty in pre- 
senting the papers read and the subsequent discus- 
sions, to the readers of ENGINEERING lies in the 
fact that although there were only 12, they are 
quite long and of such a character as to make con- 
densation almost impossible. Your correspondent 
will, however, do his best, but he must refer your 
readers to the full text of these transactions. 

The Society, in pursuance of what the tactful 
secretary of the Mechanical Engineers ,calls ‘‘a 
graceful custom,” invited the officers of the Ameri- 
can Society of Mechanical Engineers to attend 
their meetings and take part in their discussions ; 
it is to the acceptance of the first invitation that 
your correspondent owes the opportunity of report- 
ing this meeting. The second invitation he did 
not accept for most excellent reasons ; similar ones 
moved him to decline on one occasion an invitation 
to tell a story in the presence of such experts as 
Mr. Frank Stockton, Mr. Thomas Cable, Du Chaillu, 
and many other professionals in their special line. 
Mr. John Kafer, general manager of the Morgan 
Iron Works, was called to the chair, and presided 
with dignity and that urbanity for which he is so 
well known. 


Warer-Ticot BuLKHEAD Doors. 

The first paper was entitled ‘*‘ Water-Tight Bulk- 
head Doors,” by Mr. W. Barnum Cowles. This was 
in general a description of a system devised by Mr. 
Cowles, and applied to the U.S.S. Chicago. He 
denominated it a ‘‘long-arm system,” because the 
operator at a given point can reach out in any 
direction and ‘‘ place his hand on any device, opera- 
ting it with that precision of control attainable only 
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by the touch, the eye, and the ear combined.” He 
claimed for the system that they are ‘‘ water-tight 
doors which do not belie the name, which will open 
and close again tight under a head of water, which 
will close tight through a doorway full of coal, 
and which are operated by a system rendering 
them safe for the ship and safe for the attendant.” 
The author exhibited data respecting the United 
States battleships as the ‘‘ best perfection of 
detail and combined result” to-day. It appears 
the ships have 272 water-tight compartments, 354 
water-tight doors and hatches, and 294 valves ; 
while in two United States cruisers of 3213 tons 
displacement, there are in each 141 water-tight 
doors and hatches, and on the latter, he states, 
‘*the maze of valves and gates to be operated is not 
far from the same number as on the battleships.” 
He showed next the rules to be observed in closing 
these, and the number of men necessary, he stated 
to be 86. Next he quoted the opinions of distin- 
guished men on the subject, such as Lord Charles 
Beresford, Colonel L. Solina, and Mr. B. Martell. 
Mr. Cowles then stated what he considered ‘‘ a 
practically perfect system to bring the status of the 
door and valve up to that of the bulkhead” : 


(a) Tie together in assorted bunches these many, various, 
and widely distributed devices in a ship by bringing 
the connecting strings from each device to a ‘‘ switch- 
board” for each bunch. Assemble the boards in one or 
more ‘‘central stations” from which each device can be 
controlled by an operator, independently, with precision 
and full knowledge, with reasonable and safe rapidity, 
and with ample power. 

()) Arrange such of the devices as need to be operated 
in case of emergency, so that this can be done with pre- 
cision and full knowledge from a point where the emer- 
gency can first be discovered. 

(c) Arrange each device, so that neither this emergency 
operation nor any other can harm the attendant or take 
control out of his hands. 

(d) Do this by simple, well-known, and reliable methods, 
and avoid any material increase in present cost, space, and 
weight. 

The author considered that nothing but a com- 
plete and radical change would remedy the matter, 
but to do so required the acceptance by ‘‘all hands 
of certain axioms.” : 

‘*1. A water-tight door must be given ‘equal 
rank and precedence ’ with the bulkhead of which, 
when closed, it forms a part; it should be con- 
sidered a sacred portal guarding the life of the 
ship and all on board; things not vital in the 
general arrangement should give way to facilitate 
placing and working it properly, instead of allow- 
ing most any other thing near by to govern its 
location and type for a certain place. 

‘*2. A water-tight door should never be dan- 
gerous to any user under any conditions ; otherwise 
it will be jammed or shored by the crew, and 
become a veiled danger to the ship, instead of a 
vital element of her safety. 

‘© 3. Every water-tight door should be capable of 
closing under a head or rush of water, and every 
bunker door should be able to close through coal ; 
no type of door should be permitted which cannot 
do this. The ‘barn door’ idea should give way to 
the gate valve idea. The hinged ‘barn door’ 
should be prohibited below the main deck on every 
first-class ship on this account in spite of its cheap- 
ness, lightness, and convenience; for, under the 
best conceivable conditions aboard ship, it will still 
remain what history proves it-—a liar and a mur- 
derer when given the position and title of a life- 
saver. 

‘*No hole should be cut in any bulkhead, except 
from some well-defined necessity seriously involving 
the efticiency of the ship for her intended work ; 
the cumulative convenience and health of the crew, 
and the habitability of the ship can be more safely 
recognised as necessities when we have safe doors 
and a safe system for operating and closing 
them.” 

Mr. Cowles added, that a water-tight door was in 
a safe position when closed and tightened, and 
thought that all such doors should at all times be 
under the supervision of one watchman, with means 
for continuous inspection and power to place all 
doors in their safe position at a moment’s notice. 
With these facts and opinions before the Society, he 
proceeded to describe his ‘*Long-Arm System.” It 
was divided into the double line and the single 
line, so similar that much of the former descrip- 
tion applies to the latter. The former is more ex- 
pensive, requiring an operator at the central station; 
but, on the other hand, it is more complete and effi- 
cient. The pressure used is hydraulic, but on the 
single line compressed air could be substituted : 








The primary circuit of the double line consists of two 
cylinders (with their pistons and rods) connected by a 
double line of small piping in which is placed the con- 
trolling valve, which governs the admission and release of 
pressure to and from the circuit and between the cylin- 
ders. The cylinders may be of any convenient dimen- 
sions; they are not necessarily duplicates, but the corre- 
sponding ends must have equal piston displacements. 
One cylinder, called the power cylinder, is placed with 
its piston-rod in connection (by any convenient means) 
with the device to be operated ; the other cylinder, called 
the tell-tale, is placed at the point from which it is desired 
to operate the device. 

The double connecting line is carga A of 4 in. to } in. 
standard size gas pipe, easily bent in short turns (with 
screwed or flanged fittings), and run by any convenient 
route, just as electric cables are run, except that the 
pipes are more durable, not dangerous, and require no 
protection. 

The controlling valve is usually of the “‘ plug” form, 
but may be any suitable combination of valves. When 
a plug, it is placed on or near the tell-tale, and arranged 
with six ports radiating at 60 deg. in the casing, and 
three curved passages equidistant in the plug or valve 
proper. When the controlling lever is central, all ports 
and p es are closed, and all motion in the system is 
locked ; this can be effected at any moment in —- 
of the travel of power piston in either direction. hen 
the controlling lever is thrown, say to the right, three 
things take place simultaneously, forming the closing 
stroke : 

1. Pressure is admitted to one end of the power cy- 
linder, causing its piston to move and close or otherwise 
shift the device. 

2. The exhaust end of the power cylinder is connected 
with the corresponding end of the tell-tale, causing the 
piston-rod or trunk of the latter to move over a scale indi- 
cating the exact time, rate, and degree of movement in 
the device ; and 

3. The exhaust end of the tell-tale is opened to the ex- 
haust tank. 

If the controlling lever is thown in the opposite direc- 
tion, say to the left, the reverse of the operation above 
described takes place, forming the opening stroke. Inter- 
mediate positions of the controlling lever ‘‘ wiredraw” 
the flow of liquid, and thus regulate the speed. 


Pressure and exhaust connections for one or a 
few isolated primary circuits can often be furnished 
by a small hand pump; but a central station was 
preferable. This is formed by any convenient for- 
mation of two or more primary circuits on an 
operating board, so arranged as to be controlled by 
one operator. The pressure for it must be always 
available and suflicient to fill all power cylinders in 
the emergency circuit within the time established 
for operation. Exhaust back pressure is maintained 
on all primary circuits, thus insuring that they are 
kept full of the liquid, and so maintaining the ad- 
justment and accuracy of the tell-tales. 


An idea of the size and space necessary for installing 
the ‘‘long-arm” double line for ordinary purposes. re- 
quiring, say, 200 lb. to 500 Ib. push or pull and 4 in. 
stroke on the power cylinders may be had from the fol- 
lowing facts : 

As many as 120 sets of such controlling valves and tell- 
tales may be placed on an operating board or bulkhead 
40 in. high and 80 in. broad, projecting not over 10 in. 
from the face of the board. 

These primary circuits with }-in. inside diameter pipe 
would be capable of operating plug-cocks 4 in. to 6 in. in 
diameter, air gates 12 in. to 16 in. in diameter, or any 
device requiring similar power and stroke. For swing- 
ing unarmoured, water-tight hatches, power cylinders 
3 in. in diameter by 74in. stroke are ample; and for slid- 
ing nay eho age doors, either vertical or horizontal, or a 
sliding hatch, the same diameter of power cylinder with 
a stroke slightly longer than travel of door will answer ; 
4 in. standard size gas pipe for swinging hatches and } in. 
standard size gas pipe for sliding doors is ample. 

The emergency attachment consists of a primary circuit 
so arran and connected that its power piston will 


simultaneously throw into the congas position any deé-” 


sired number of the controlling valves in a central 
station. Thisconnection is made on the power cylinder 
of the emergency attachment to each controlling valye 
through a bar, or set of bars or rods, working independent 
‘*emergency levers” fitted on the valve stems undomnesth 
the controlling levers and so arranged (by a slot instead 
of a keyway in head) that the latter are free to work the 
valves at all times except when the emergency attachment 
is thrown to the safety position. The controlling valve 
and tell-tale of the emergency attachment are placed at a 
int where the danger to be guarded against can first be 
iscovered. The officer or watchman at that point has 
only to throw over the lever of his controlling valve, and 
by looking at his tell-tale can see that all the connected 
valves in the central station are set to immediately move 
their several devices into the safety position ; this action 
may also ring analarm gong. It then mes the imme- 
diate duty of the operator at the central station to see by 
his tell-tales whether all the devices in the “emergency 
circuit” are closing properly, and if any one of them fails 
to respond on its tell-tale, steps may be taken immediately 
to clear that device from obstruction without wasting 
time in general inspection. 

When, for any reason, it is desirable to leave oppor- 
tunity of control in a primary circuit in the hands of 
attendants, there is a ‘‘liberty valve.” 

The liberty valve is a simple three-way cock or valve 
placed conveniently near the device in the closing pipe of 








a power cylinder, and fitted with springs on the handle so 
that it may be turned to a stop and fly back to its normal 
position. The straight-way passage in the valve is nor- 
mally a continuation of the closing pipe, but when the 
valve is turned 90 deg. (this can be done at any time and 
in an instant) the part of pipe leading from controlling 
valve is blanked off, and the other part leading to power 
cylinder is connected with the atmosphere ; thus allowing 
the exhaust back pressure to open the device (assisted by 
hand when desired), the tell-tale showing the whole story 
meanwhile. The exhaust port of the liberty valve connects 
with a pipe discharging above the power cylinder so as 
not to drain the latter ; this preserves the hydraulic ad- 
justment in the circuit. This discharge may be led to 
waste or returned to supply tank. 


The author then proceeded to describe the de- 
tails of his system with the aid of diagrams. 


The principle of the single line upon which this line 
works is that of superimposing one pressure on another 
in the same pipe to obtain at will two separate and dis- 
tinct ways of ea and controlling a device at a dis- 
tance. Thisis done through a single pipe in combination 
with suitable valves, connecting-pipes, and_a power cy- 
linder, much in the same general manner as in the double 
line, but with a run of pipe in common for all devices, 
instead of individual runs for each. 

The central station has neither operator, operating 
valves, nor tell-tales ; it is simply the source of pressure 
and the place where pressure is regulated for the whole 
system. 

It consists, preferably, of a steam accumulator and 
duplex pump; the moving plunger in the former control- 
ling admission of steam to the latter in the most direct 
and simple way possible; steam being admitted to both 
through a supply pipe having two reducing valves in suc- 
cession with a bye-pass connection between for the emer- 
gency attachment. 

The first reduction valve regulates the supply of steam 
to, say, 100 lb. per square inch, and the second allows a 
working pressure of, say, 50 1b. to pass to the accumu- 
lator and pump. The accumulator and pump are so pro- 
portioned that they maintain an hydraulic working pres- 
sure on the whole system of, say, 150 Ib. per square inch, 
and have a combined spurt capacity sufficient to fill all 
power cylinders within the time established for emer- 
gency closing; the ordinary working of the system re- 
quiring only a sinall part of this. 

The water end of the accumulator is piped to the several 
devices in the most feasible and convenient way by a 
main or mains, with branches so arranged and_ propor- 
tioned that a practically uniform velocity of flow will re- 
sult throughout the system. 

The emergency attachment consists of a short pipe and 
plug cock or valve leading from between the reduction 
valves on the steam-supply pipe direct to the accumulator 
and pump in such a manner that when the cock is opened 
it admits the higher steam pressure, say, 100 1b., to both, 
immediately increasing the water pressure on the system 
to, say, 300 lb 

The emergency cock is operated by the power cylinder 
of a double line, primary circuit, having its tell-tale and 
controlling valve wherever it will do the most good. Thus 
the officer in charge of the ship or the engines can turn on 
the emergency pressure instantly, and at any moment 
close all devices in the system in a manner to be described. 

The valve-box for each device in the system is con- 
veniently interposed between the pressure-branch pipe 
and the power cylinder, and connected to the latter by 
an ‘‘ opening” and a ‘‘closing ” pipe. 

The central feature of this valve-box is the four-ported 
operating liberty cock, which may be any suitable com- 
bination of valves instead of a cock, with spring handle 
holding it in its locked and normal position. Radiating 
from this valve are the several es and connections : 

1. From the pressure-branch pipe, fitted with a check- 
valve and a side connection from the hand pump, to be 
used in case pressure is lost in the branch pipe from any 


cause. 

2. To the ‘‘closing” pipe, with a bye-pass from the 
pressure-branch ea in which is placed the first adjust- 
able spring relief valve, set to allow all pressure above 
the working pressure (of, say, 15041b.) to ; into the 
power cylinder regardless of ~ A operating liberty valve. 

3. To the ‘* opening ” pipe. 

4. To the overflow pipe, with a bye-pass from the “‘ open- 
ing ” pipe in which is placed the second adjustable spring 
relief valve set to allow all pressure above the working 
pressure (of, say, 150 1b.) to pass into the overflow re- 
gardless of the —- liberty valve. When a hand 
pump is used, the overflow is, preferably, made to pass 
through a reservoir in such a manner as to maintain a 
constant supply for the pump equivalent to the volume of 
power cylinder. : 

The operation is now plain ; any power cylinder and its 
device may be moved, controlled, and locked in any posi- 
tion at ss f by an attendant using the operating liberty 
valve and the working pressure, the spring handles in- 
stantly returning the valve to its normal position and 
water-locking the device when the attendant removes his 
hand, Suppose it is desired, on account of some emer- 
gency or for other reasons, to close all the devices in the 
- oso the emergency gear and attachment is used to 
throw the increased pressure on the system, and at every 
valve-box the following takes place : ‘ 

The emergency pressure passes through the first relicf 
valve to the “closing” pipe, causing, say, 300 1b. per 
square inch on its a of the power piston ; on the other 
side of this piston the back pressure cannot rise above, 
say, 150 Ib, per square inch, owing to its release throu h 
the ‘‘opening” pipe by the second relief valve to the 
overflow ; this results in a net effective pressure of, say, 
150 Ib. per square inch to close for safety. When this 
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safety closing endangers an attendant it may be instantly 
stopped and reversed by“the operating liberty valve, 
which, when released, immediately allows the closing for 
safety to take place again. When this last comparatively 
rare use of the operating liberty valve occurs, a slight 
amount of liquid escapes to waste through both relief 
valves, but this does not affect the certainty and safety 
of the “‘long-arm” single-line system. 

The author proceeded to describe the construc- 
tion of the water-tight doors and hatches, and the 
method of attaching the power cylinder. He closed 
with a description of the installation on the United 
States cruiser Chicago. 

Mr. Cowles’ paper was well received, and a few 
of the usual conundrums were put to him, such as 
the liability to failure in case a pipe was severed. 
As the pipes are very small, he said, the danger was 
little, and most of them were below the greatest 
danger line, and could be handled from below in 
such case. 

The second paper read was on : 


‘*REGULATIONS FOR LOADING VESSELS.” 


This paper, by Mr. Lewis Nixon, was called forth 
by the rules of the British Board of Trade, which 
require a greater freeboard for vessels sailing from 
U.S. ports north of latitude 37 deg. 30 min. He 
cited an example: A vessel 408 ft. long, without 
spar or awning deck, having adepth of 34 ft., must 
have 6 in. more freeboard sailing from New York 
than from Baltimore during the winter months, and 
this means the loss of 250 tons freight. He did 
not object to the freeboard, but to the discrimina- 
tion. He stated that the vessels from the southern 
ports did not take the southern route, but practi- 
cally followed the same one as those from the 
northern ports. He wanted the freeboard for 
winter made uniform for all vessels from Atlantic 
ports in the United States north of Cape Hatteras. 
He showed how to calculate the freeboard, and 
commended the National Board of Underwriters for 
their wise discretion, giving their rules for loading 
grain in New York, and stated they were largely 
based on the rules of the English Board of Trade. 


(To be continued.) 


THE YARROW-SCHLICK-TWEEDY SYSTEM 
OF BALANCING ENGINES. 

In accordance with the promise made in our article 
on the Carron Company’s twin-screw steamer Avon, 
we publish this week several illustrations to show the 
rationale and the results attained, not only in this 
steamer but in others, by the adoption of the 
system of balancing perfected in collaboration by 
Mr. Otto Schlick, Mr. A. F. Yarrow, and Mr. 
John Tweedy, of Messrs. Wigham Richardson, 
and Co., and now being extensively adopted by 
the best-known firms. The system may be said to 
have been evolved out of the quadruple-expansion 
engine, in the development of which Mr. Tweedy and 
Mr. Walter Brock, of Messrs. Denny’s firm, have 
been closely associated for a number of years. But 
while Messrs. Denny adopted in the early days the 
two-crank tandem type, Messrs. Wigham Richardson 
and Co. have always fitted the four-crank arrange- 
ment, and during the last 10 years they have con- 
structed quite a number of such engines, working at 
pressures varying from 180 Ib. to 215 lb. per square 
inch ; 15 sets have been built by them during the last 
three years, 

We illustrate by Fig. 1, page 740, a set of the latest 
engines of the class. The engraving is from a photo- 
graph taken in Messrs. Wigham Richardson and Co.’s 
erecting-shop, and shows the engine in a partially 
finished state, while Figs. 2, 3, and 4, on our two-page 
engraving this week, are reproduced from outline draw- 
ings of the same engines, and show more clearly the 
details of the arrangement. The cylinders are 24 in., 
34 in., 57 in., and 74 in. in diameter respectively, 
and the stroke is 54 in., the working pressure being 
210 1b. per square inch. The high - pressure cylinder 
is placed forward, and the mean-pressure cylinder 
aft of the second mean-pressure and low-pressure cy- 
linders, These two cylinders are bol firmly to- 
gether, allowance being made for expansion in the 
machining of the castings. The outer cylinders, being 
small in diameter, with very little overhang for the 
steam chest, are quite separate from the remaining 
cylinders—they are not attached to them in any way— 

sing supported only by the columns, which, as will 
be seen from the illustrations, are spread forward and 
aft to give a stable bearing. In practice it has been 
found that the cylinders so arranged are perfectly 
rigid and satisfactory, while disturbance due to ex- 
— is entirely avoided. To prevent vertical 





istortion through change of temperature, and at the 
Same time to avoid the use of a long condenser which, 
even in three-crank engines of any size, is often 
found objectionable, the 


ack columns do not form 








part of the condenser, but are carried right down to 
the bedplate. A short condenser is placed either 
immediately below the exhaust orifice of the low- 
pressure cylinder, as in the present case, or when 
sufficient floor space is not available at the side of the 
ship, under the deck, in cases. It will be seen from 
the elevation, Fig. 2, that the front supports consist 
of four standards bolted together in pairs, these 
standards being suitably shaped to receive the cross- 
head guides. ‘The wide arch formed by the lower 
parts of each pair of standards gives good access to 
the engines. In the engines illustrated there are four 
Y columns at the back, tied also at their upper 
ends; but in subsequent engines built by Messrs. 
Wigham Richardson and Co., the back columns have 
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been made exactly the same as the front columns. 
The crankshaft is supported on six bearings fitted 
into a substantial bedplate in the usual way. The 
pumps and other details are also arranged much as in 
the ordinary engines. : 
Another modification of quadruple-expansion engines 
designed to occupy less fore and aft space, and of 
which a number have been built by Messrs. Wigham 
Richardson and Co. during the last two or three years, 
is shown by Figs. 8, 9, and 10 on page 736. In these 
engines the steam chests of the low-pressure and second 
mean-pressure cylinders are placed at the sides, the 
valves being worked by rocking levers. The space re- 
quired for engines of this type is exactly the same as 
for triple-expansion engines built in the ordinary way. 
The particular engines illustrated by Figs. 8, 9, an 
10 have cylinders 224 in., 324 in., 474 in., and 69 in. 
in diameter by 48 in. stroke, working pressure 215 Ib. 
In regard to the economy in fuel of such engines, we 
are able to state, after the perusal of private docu- 
ments prepared by the owners of certain ships fitted 





with Messrs. Wigham Richardson and Co.’s quadruple- 
expansion engines at 215 lb. pressure, that the saving 
in fuel is 10 per cent., as compared with triple-expan- 
sion engines of the same power working at 180 lb. 
pressure and fitted in sister-ships. 

But perhaps the most interesting feature of the 
engines we have been describing is the successful 
way the system of balancing, now so widely known, 
has been worked out by Mr. Tweedy. It can be 
shown that both as regards balancing and the 
reduction of loss through friction of bearings, the 
measure of success depends upon the closeness to 
each other of the fore-and-aft centres of the cranks 
opposite or nearly opposite, and further that the 





heavier weights should be on the two inside cranks. 
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This condition is fulfilled by the quadruple engines 
shown by our illustration, and also by the triple-expan- 
sion four-crank engines of the Avon described on page 
631 ante, and further illustrated by Figs. 5, 6, and 
7, on the two-page plate, which we publish this week. 
In the quadruple-expansion engines the power de- 
veloped by each of the four engines is approximately 
equal, whereas in the four-crank triple-expansion 
engine, for reasons into which we need not enter here, 
the power developed by each of the low-pressure cy- 
linders is less than that obtained from the intermediate 
and high-pressure cylinders, and the parts are propor- 
siciabele smaller. In the ee engines 
the required heavier centre weight is obtained by the 
heavier first intermediate and low-pressure pistons, 


d| while in the other case it is obtained by the lighter 


working parts of the low-pressure engines. 


The forces of any given engine tending to produce 


vibration may be compared in several ways. One 
method isto make diagrams of the equivalent single 
forces and couples. The diagrams ‘ A,” ‘ B,” * C,” 
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**]),” and ‘* E,” on page 735 (Figs. 11 to 25), are curves 





of such forces of different types of engines, but as the 
arrangement of cylinders and the sequences of cranks 
are clearly shown, the diagrams almost become self- 





explanatory. The upper curves of each set show the 
tendency of the respective engines to vibrate the ship 
in a vertical direction, while the lower curves show the 








corresponding tendency in a horizontal direction. The 
curves are all drawn to the same scale for engines of 
the same size running at the same number of revolu- 
tions, and the effects of the valve gear, pumps, and the 
angle of the connecting-rods are allowed for in all the 
curves. The ratios of the maximum and mininum 


























turning moments are also given for each set of engines, 
and it is instructive to notice that in the case of 
the unbalanced engines, which give turning moments 
equal to the balanced engines, the vibrating forces | 
are excessive, even compared with other unbalanced | 
engines, 

Taking into account the freedom from disturbing | 
forces, the good turning qualities, the simplicity of 
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, tons, and 128,145 tons in the corresponding periods of 





the arrangement and the accessibility of the parts, 
and the success of the ships already fitted, there is 
every prospect that the practice of the immediate 
future will run more or less on the lines of the 
types of engines we have illustrated ; and we con- 
gratulate the able engineers, who have done so much 
towards the introduction of a better type of engine, 
amongst them Mr. Otto Schlick, Mr. John Tweedy, 
Mr. A. F. Yarrow, Mr. Patterson, 
Jiingermann. It is only an indication of the enter- 
prise of British engineers that already the system has 


been adopted at this early stage of its development | 


by Messrs. Humphrys, Tennant, and Co., Messrs. 
Harland and Wolfl, Messrs. W. Denny and Brothers, 


and Mr. C. | 


1896 and 1895 respectively. South Africa took 56,898 
tons of rails from the Mother Country in the first 11 
months of this year, as compared with 43,077 tons and 
10,965 tons respectively ; and Australasia, 71,304 tons, as 
compared with 58,424 tons and 34,095 tons respectively. 
On the other hand, the exports to British America declined 
to 10,909 tons, as compared with 41,144 tons and 38,048 tons 
respectively. The deliveries to the Argentine Republic 
in the first 11 months of this year were 45,353 tons, as com- 
yared with 10,914 tons and 12,877 tons respectively ; to 
Japan, 51,313 tons, as compared with 47,358 tons and 
27,270 tons respectively ; and to Egypt, 40,698 tons, as 
compared with 14,867 tons and 10,863 tons respectively. 


Runaway CARRIAGES AT Victoria STATION, Man- 





Mr. John List, of Sir Donald Currie and Co., and | cHEsTER.—Three carriages ran away on the evening of 
others. | November 1, and after going nearly 1000 yards, crashed 
+—— = |into the buffer-stops of No. 3 bay at the Lancashire 
land Yorkshire Railway Company’s Victoria Station, 
Ovr Ratts ABpRoAD,—November was not at alla bad | overturning these and an_ inspector’s office, killing 
month in connection with our export rail trade, the total | two passengers who were on the platform, and injur- 
shipments having been 45,419 tons, as compared with | ing four others more or less severely. Two boys were 
40,935 tons in November, 1896, and 30,210 tons in No- | riding in the leading coach—a second-class brake van- 
vember, 1895. The largest shipments forwarded to any | and one was rendered insensible by the shock. The 
one quarter were those despatched to British India; they coaches were seen by a porter to be entering the station 
amounted last month to 13,895 tons, as compared with | without an engine and ata speed of 30 or 40 miles an 
16,230 tons in November, 1896, and 16,853 tons in No- | hour, and owing to his warning shout most people were 
vember, 1895. The aggregate exports of rails from the | able to clear away in time. After the accident the first 
United Kingdom in the first 11 months of this year were | carriage was entirely, and the second almost entirely, on 
533,708 tons, as compared with 532,030 tons in the corre- | the platform. It appears that these coaches formed part 
sponding period of 1896, and 344,027 tons in the corre- | of an empty train which was being formed at Newtown 
sponding period of 1895. The main reason why the ex- | sidings ee ae to being brought into No.3 bay at the 
ports have kept up so well during the last two years is | station. he guard left them in the sidings with the 
found in the magnitude of the Indian demand, the| brake hard on, as there is a steep gradient falling 
shipments to British India to November 30 this year | towards the station, while he went away with the engine 
having been 248,129 tons, as compared with 226,415] to fetch some other coaches. While he was away two 


















signal booking lads got into the van, as was their custom, 
in order to ride into the station, and, after having lit the 
lamp, they noticed that the signal was off for them, and 
one of them released the brake, the carriages at once 
beginning to move. They were under the impression 
that the engine was attached to them, and no thought 
of danger entered their heads until they struck the 
buffer-stops. Both boys were about 14 years of age, and 
had been but nine weiiee in the service. The company’s 
rule forbids any unauthorised person riding in the brake- 
van, but there 1s some doubt as to this applying to empty 
trains. Colonel Addison, however, thinks it should apply 
in all cases, and be rigidly enforced. It appears that 
the signalman set the road under the impression that 
the driver had whistled for it, but both the driver 
and guard deny having done so, as they were not ready. 
The inspecting officer comes to the conclusion that the 
signalman was mistaken, and that he might have taken 
more care to be sure that the whistle had been given 
before pulling his signal off ; but, on the other hand, he con- 
siders that the present arrangement of whistling, &c., 1s 
very confusing, and that the guard should either come to 
the cabin or that a telephone or bell be provided, so that 
he can always clearly inform the signalman when he is 
ready, or, tour still, that a proper shunter be ap- 
pointed. The boys, of course, were entirely wrong 1n 
touching the brake-handle ; but it appears that the acting 
guard had occasionally allowed them to do so when he 
was present ; a fault on the guard’s part, in Colonel Addi- 
son’s opinion, rather due to his easy-going nature than to 
any intentional disregard of the rules. The train was often 
pushed into the station instead of being pulled, and to 
this exception is taken, as the sidings can hardly be called 
‘within station limits ;” and at this spot, where the 
gradients are exceptionally heavy, this practice was de- 
cidedly objectionable. However, since the accident all 
pushing has been forbidden here. 
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ROLLING STOCK FOR BELGIAN STATE RAILWAYS; BRUSSELS EXHIBITION. 


(For Description, see Page 731.) 
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NOTES FROM’THE UNITED STATES. 
PHILADELPHIA, December 10, 1897. 

THE American steel industry is in excellent condi- 
tion, despite the dulness existing. Billets have sold 
under 15 dols. at Pittsburg mills. Inquiries were re- 
ceived on Monday and Tuesday for 50,000 tons winter 
delivery. Buyers hope to cover at 50 cents under 
lowest asking price. All works are over-sold, and 
have plenty of business ahead. Seventy thousand 
tons of Bessemer have sold at furnace within 10 days. 
Forge iron is in better supply. Foundrymen are pur- 
chasing for the first quarter of the year. Chief in- 
terest centres at present in plate and _ structural 
material. Inquiries within two days call for about 
20,000 tons. There are requirements for about 60,000 
tons, which will be submitted during January. Foreign 
pipe orders are looked for, as our makers have under- 
bid lowest known bids of English makers. Large blocks 
of cast-iron pipe have been contracted for in Western 
Pennsylvania. Bridge-work is coming from railroad 
companies whose earnings warrant them in forwarding 
long-contemplated improvements. The iron trade is 
gaining strength week by week, and after the holidays 
the probability is much business will be transacted. 
Cereal exports continue large, and the shipments of 
—— of machinery show an increase. The tinplate 
mills are all working to full capacity. Great prepa- 
rations are being made for the rush to the Klondike 
goldfields next spring, whence most exciting reports 
of gold-getting continue to come. 








NOTES FROM THE NORTH. 

Giasaow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
last Thursday’s pig-iron warrant market some 15,000 tons 
of iron were dealt in. The tone was very flat, and 
prices were practically unaltered. In the afternoon the 
market was again flat, owing, in some measure, to the 
result of the forecast of the engineers’ vote in the Glasgow 
district. About 20,000 tons were sold in the afternoon, 
and prices fell 14d. to 2d. per ton. A considerable quan- 
tity of hematite iron was disposed of at 48s. 4d. down to 
483. 24d. per ton three months fixed. At the close of 
the market the settlement prices were as follow: Scotch 
iron, 44s. 10d. per ton; Cleveland, 40s, 14d.; Cum- 
berland and Middlesbrough hematite iron, 47s. 74d. and 
49s. 14d. per ton. The market was quiet on Friday fore- 
noon, when about 10,000 tons were dealt in. Scotch iron 
fell to 44s. 9d. per ton cash, but rallied 1d., leaving the 
net loss for Thursday night 4d. perton. Only some 5000 
tons changed hands in the afternoon, but prices closed 
from 4d. to 2d. per ton better than at mid-day, and the 
settlement prices were 44s. 104d., 40s. 1id., 47s. 9d., and 
48s. 73d. per ton. Business was very slack on Monday 
forenoon, when from 15,000 to 20,000 tons changed 
hands. The tone was very flat; Scotch fell 1d. and 
Cleveland 2d. per ton. In the afternoon some 10,000 
tons were dealt in, and prices closed 4d. per ton 
better, and the settlement prices were respectively 
44s, 10}d., 40s., 47s. 74d., and 48s. 104d. per ton. Busi- 
ness was again very quiet on Tuesday forenoon, only 
some 10,000 tons being dealt in. Prices, however, were 
firmer, Scotch advancing 1d. per ton and Cleveland 4d. 
Tn the afternoon 7000 or 8000 tons changed hands, and the 
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close was dull at a reaction from mid-day of 4d. to 1d. per 
ton. The settlement prices were 44s. 104d., 40s., 47s. 9d., 
and 48s. 104d. per ton. The market was very firm this 
forenoon on the more favourable aspect of the ay aonggpsc | 
difficulty ; Scotch warrants improved 2d. per ton, an 
Cleveland 14d. per ton, in both cases with buyers over. 
There was a turnover of about 20,000 tons, and in the 
afternoon about 18,000 tons, the market still keeping 
strong. The settlement prices were 45s., 40s. 14d., 
47s. 104d., and 48s. 104d. per ton. The following are 
some of the quotations for No. 1 special brands of 
makers’ iron: Clyde, 50s. 6d. per ton; Gartsherrie, 
Summerlee, agd Calder, 51s.; Coltness, 52s.-—the fore- 
going all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 50s.; Shotts (ship at Leith), 52s. ; 
Carron (shipped at Grangemouth), 51s. 6d. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5101 tons, against 4056 tons in the corre- 
sponding week of last year. They included 110 tons 
for India, 186 tons for France, 2451 tons for Italy, 
273 tons for Holland, 150 tons for China and Japan, 
smaller quantities for other countries, 1701 tons coast- 
wise. Up till the close of last week the total ship- 
ments for the year amounted to 248,040 tons, as com- 
pared with 272,554 tons, thus showing a reduction for 
the year amounting to 24,514 tons. There are still 81 fur- 
naces in active operation—six basic, 36 ordinary, and 39 
hematite iron—against 77 at the same time last year. One 
has been changed from ordinary to hematite iron at Colt- 
ness Iron Works. Comparatively little fresh business has 
been done during the past week, but meanwhile consump- 
tion continues to be large against old contracts. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 339,599 tons. yesterday after- 
noon, as compared with 341,090 tons yesterday week, 
thus showing a reduction amounting to 2491 tons for the 
past week. 

Finished Iron and Steel.—Finished iron and steel are 
in fair request, and the prices are nominally without any 
alteration. While not accepting lower prices this week, 
steeimakers in Scotland have been rather damped by 
the break-up of the ‘‘ring” of makers of plates in the 
North of England, who continued to produce plates as 
hitherto in the hopeful expectancy that the London 
engineering Conference fhe. have settled the dispute. 
That prospect, however, has darkened, and their stocks 
are fast accumulating. 


Sulphate of Ammonia.—The demand for this commodity 
has become firmer, 8/. 15s. per ton on spot f.o.b. Leith, 
having lately been made in a number of cases ; indeed, 
the market is steadily recovering from the recent relapse, 
and spot business has been done at 9/. per ton, and 9J. 5s. 
has been asked. A year ago the spot price was 7/. per 
ton. There are said to be really no stocks in the country, 
the quantity having been eaten into in the 12 months to 
the extent of 22,000 tons. It is reported by one firm of 
merchants that there is nothing in the statistical position 
to justify the recent relapse, but quite the contrary. The 
exports for October and November show an increase of 
about 5000 tons over those for the corresponding months 
of last year. That is an increase of quite 1000 tons more 
than the increase in production. Another merchant writes 
that all the essentials of progress are at present on the 
side of the producers—the depleted stores, the admitted 
predilection of agriculturists for the salt, the ‘* bear” 
account, the nitrate deficit, the improved values of 
cereals, and the hardening tendency of sugar. 


Glasgow Copper Markct.—No operations in copper were 
reported at the morning meeting of the markets last 
Thursday, but the price was advanced 1s. 3d. per ton. 
Prices fell 3s. 9d. per ton in the afternoon, but without 
business transpiring. On the following forenoon no busi- 
ness was done, but the price was advanced 1s. 3d. per ton ; 
nor was anything done in the afternoon, when the price 
gave way 2s. 6d. per ton. There were no transactions 
in the copper market on Monday, but in the afternoon 
prices rose 3s. 9d. per ton. Nothing again was done yes- 
terday, and the quotations relapsed 3s, 9d. per ton. The 
market was quite idle to-day, both forenoon and after- 
noon, and the prices in the afternoon were 48/. 7s. 6d. 
cash buyers, and 487, 15s. three months per ton. 


The New Aluminium Works at Greenock.—The Law 
and Finance Committee of Greenock Water Trust have 
decided to give water a to the Aluminium Roller 
Mill Company on special terms. The new works, which 
will be in the vicinity of the Victoria Harbour, will give 
employment to several hundreds of workmen. The Com- 
mittee have under consideration applications for water 
power on favourable terms, and it is to be hoped that 
these negotiations will result in a number of new indus- 
tries springing up in the town. 


New Shipbuilding Contracts. —It is reported that 
Messrs. Cayzer, Irvine, and Co., of the Clan Line, Glas- 
gow, have placed an order for two new steamers with 
Messrs. A. Stephens and Son, of Linthouse.—Messrs. 
Blackwood and Gordon, Port Glasgow, have contracted 
to build a passenger and cargo steamer of about 1350 
tons gross for the Granton and Gothenburg trade of the 
Thule Steamship Company, Limited, of Gothenburg. 
She will be supplied by the builders with engines and 
boilers capable of driving her at a_ fast speed.— 
For Messrs. Troop and Son, St. John, New Brunswick, 
a steel screw steamer is to be supplied of 2800 tons gross, 
suitable for general trade, and to carry about 4200 tons. 
—Messrs. D. and W. Henderson and Oo., Partick, have 
been intrusted with an order to build a large cargo steamer 
by Messrs. Lamport and Holt, Liverpool. — Messrs. 
McMillan, Dumbarton, have secured from a Liverpool 
shipowning firm an order for a new steamer of 3000 tons 
gross.—Messrs. Duthie, Sons, and Co., Aberdeen, have 
received an order from Mr. C. Morley, of Waterford, to 





build six steel steam trawlers, each of about 170 tons 
.—The Glasgow Shipowners’ Company, Limited, 
<a placed a contract with Messrs. Robert Napier and 


the 100 A 1 class. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Civil Engineers Students in Yorkshire.—The annual 
dinner of the Association of Yorkshire Students of the 
Institution of Civil Engineers was held at the Queen’s 
Hotel, Leeds, on Saturday night. Mr. A. T. Walker 
(president of the Yorkshire Association) occupied the 
hale, and amongst those present were Sir John Wolfe 
Barry (president of the Institution), Sir James Kitson 
Bart., M.P., Professor Goodman, &c. There was a 
large attendance. In responding to the toast of ‘‘ Local 
Members of Parliament,” Sir James Kitson said to 
maintain the possession of our Empire it was ab- 
solutely necessary that the Government should avail 
itself to the fullest extent of the services of the 
Institution of Civil Engineers; as engineers were the 

ioneers of civilisation in every quarter of the globe. 

he chairman proposed the ‘Institution of Civil Engi- 
neers,” and, after sketching the growth of the Institution, 
said it was generally admitted that in engineering inven- 
tion, in all that tended to the progress and happiness of 
man, the whole world had been, and was to-day, indebted 
to England. Speaking from personal knowledge of the 
largest engineering and iron and steel works in Germany, 
he said the progress they had made in the last 25 years 
was simply marvellous. With regard to those trades, 
Englishmen, he contended, were as well technically 
educated as Germans, and if they did not succeed it was 
because they did not put as much hard work into their 
business as the Germans. If English engineers intended 
to hold their own, they must not work short hours, and 
spend a good deal of their time at football and other 
sports. Sir John Wolfe Barry, in responding, alluded to 
the improved position of students now, when compared 
with a quarter of a century ago; appealed to employers 
to encourage young men to attend the student classes ; 
and on the question of efficiency, said the Council had 
exercised a wise discretion in making it a rule that any- 
body who was a member of the Institute should show 
that he had such technical knowledge as would enable 
him to take his proper position asa civil engineer. Other 
toasts followed and in the course of the evening it was 
stated that the Yorkshire Association had now a member- 
ship of 314, including 76 students. 


Chesterfield and Midland Counties Institution of Engi- 
neers.—A general meeting of the members of the Chester- 
field and Midland Counties Institution of Engineers was 
held at the University College, Nottingham, on Saturday, 
Mr. M. H. Mills (Mansfield) occupied the chair, and there 
wasa large and representative attendance, including Mr. C. 
Hilton Seely, MP. and Mr. A. H. Stokes, Her Majesty’s 
Inspector of Mines. A long discussion took place on the 
use of explosives in mines, in the course of which Mr. 
Stokes suggested that they should use as few explosives 
as possible, and in their use they should be guided by the 
result of their experiments as to which were the safest. 
““The Use of Steel Girders and Props in Coal Mines,” 
“Internal Corrosion of Wire Ropes,” and other subjects, 
were also discussed. 


Yorkshire Coal Trade with Hull.—The return for 
November of the Hull Incorporated Chamber of Com- 
merce and Shipping, shows a still increasing trade 
between the port and the Yorkshire and Davigdiies col- 
lieries. The total tonnage of coal forwarded to Hull last 
month was 239,872 as compared with 216,816 tons—an 
increase of 23,056 tons, or 10 per cent. The tonnage for- 
warded in the 11 months totalled 2,445,472 tons, as com- 
pared with 2,206,736 tons in the corresponding period of 
1896. The tonnage exported coastwise last month was 
25,582 or 4400 tons more than were sent away in the 
previous November. The coastwise exports for the 11 
months amounted to 197,448 tons, as compared with 
193,541 tons, an increase of 3907 tons over the 11 months 
of last year. The exports to foreign countries last month 
were 112,881 tons; and for the 11 months 1,093,591 tons ; 
being an increase of 21,261 and 112,275 tons respectively. 
The principal exports were to Sweden and Norway, 
North Russia, Holland, and Germany. 


Tron and Steel Trades.—In the matter of placing orders, 
business in both the iron and steel trades is quiet. Asa 
rule, the requirements of consumers are covered for the 
present, and there is little or no disposition to order for 
forward delivery. For both steel and iron, prices re- 
main without change. In the cutlery and plating trades 
well-known firms have as much work on hand as they can 
get through by Christmas, even when keeping their 
people on overtime as much as they can make. A great 
many other houses are complaining that business is much 
quieter than ,at this period for several years past, and 
much of what they are doing is for stock. 


South Yorkshire Coal Trade.—Collieries generally re- 
port an increase in business, especially in the house coal 
trade. Best qualities are moving freely, but the season’s 
trade is still considerably below the average. Prospects, 
however, are brighter than they have been for some 
weeks, and there is confidence that a period of good trade 
is before the district. London lines are looking up, and 
in some instances prices have heen advanced. The steam 
coal trade is well sustained, there are few stocks at the 
collieries and prices are firm. 

The Sheffield Tramways.—The City Council of Sheffield 


at their meeting on December 8 confirmed the tramway 
committee’s recommendation to enter into an inclusive con- 





tract with the British Thomson-Houston Company, Limi- 


Sons for a steel steamer of about 340 ft. long, and to take | eq 


ted, for the electrical equipment of the Nether Edge to 
Tinsley section of the Corporation Tramways. This is 
the first section of the City Tramways to be electrically 

—— It was at first proposed to divide the contract 
awarding the line work and cars to the British Thomson- 
Houston Company, but, as mentioned above, the whole 
contract has now been placed with that firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiessroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on Change. The market, however, was 
anything but cheerful in tone, the shadow of the dis- 
astrous engineers’ strike still shedding its blighting in- 
fluence over the staple industry, and causing unsettle- 
ment and irregularity. Little business was done. 
Buyers endeavoured to purchase at low rates, but 
sellers were very reluctant to reduce quotations, and 
declared that next year, with labour difficulties out 
of the way, would be one of great prosperity and 
better than anything that has been experienced for 
some considerable time past. A few lots of No. 3 g.m.b. 
Cleveland pig iron were sold by merchants at 40s. 3d. for 
prompt f.o.b. delivery, and if sellers had been willing a 
fair business might have been done at that price for de- 
livery over the first quarter of next year. Producers 
in — cases adhered firmly to 41s. for No. 3, and 
some who were asked to quote for next year’s deli- 
very would not name below 41s. 6d. No. 4 foundry was 
put at 40s., grey forge 39s. 3d., and mottled and white 
39s., but 3d. less was said to have been accepted in odd 
eases for forge and foundry. Middlesbrough warrants 
opened at 40s. 1d., and closed flat at 403. cash buyers. 
Kast coast hematite pig iron was in only very mode- 
rate demand, and, considering cost of production, quota- 
tions were certainly less than the iowa be. About 
49s. was the figure for early delivery of Nos. 1, 2, 
and 3. Spanish ore was steady. Rubio was put at 15s. 
ex-ship Tees. Freights Bilbao-Middlesbrough were 6s. 
to 6s. 14d. Middlesbrough hematite warrants were dull 
throughout the day at 48s. 94d. cash buyers. To-day 
there was practically no change in prices, the only altera- 
tion being in Middlesbrough warrants, which stiffened to 
40s. 14d. cash buyers. Shipments of pig iron to the Con- 
tinent are heavy for December, but the clearances to 
Scotland are below the average for this season of the 
year. 


Manufactured Iron and Steel.—Very little new can this 
week be said of the manufactured iron and steel trades. 
Most firms keep busy, and prospects for the future are 
bright. At the same time, however, specifications are in 
some cases held back on account of the restriction of 
work at the shipyards, which has been caused by the 
engineers’ dispute. Prices all round keep fairly steady. 
Common iron bars are about 5. 5s.; best bars, 5/. 10s.; 
iron ship-plates, 5/. 5s.; iron ship-angles, 5/. 2s. 6d.; steel 
ship-plates, 57. 10s.; and steel ship-angles, 5/. 5s.—all less 
the customary 2} per cent. discount for cash. Heavy 
sections of steel rails remain at about 4/. 10s. net at 
works, 

Coal and Coke.—Gas coal is very stiff, and bunker coal 
is firm, but manufacturing coal 1s depressed.. Coke is 
steady and in good demand, especially for home con- 
sumption. Good blast-furnace qualities delivered here 
are 138s. 6d. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been active ; 
the best descriptions have made 10s. 6d. to 11s. per ton, 
while secondary qualities have brought 9s. 3d. to 10s. per 
ton. House coal has ruled firm with an active demand 
for inland delivery ; No. 3 Rhondda large has been quoted 
at 10s. 6d. to 10s. 9d. per ton. Patent fuel manufacturers 
oe well supplied with orders. There has been a 
good demand for both foundry and furnace coke. Iron 
ore has been firm; rubio has made 14s. 3d. to 14s. 6d. 
per ton. The manufactured iron and steel trades show a 
fair amount of activity ; the demand for tin-plate bar is 
stated to be increasing. 


Sidmouth Sewerage.—A new system of sewerage for 
Sidmouth, constructed by the District Council in 
accordance with plans of Mr. J. Mansergh, and Mr. 
Strachan, at a cost of 10,000/., is now completed. 
The work consists of a reconstruction of several old 
sewers, the provision of an impounding tank, and the 
moving of the outfall to a considerable distance eastward 
of the river mouth. New sewers have been laid down 
the esplanade throughout Western Town and Eastern 
Town, Old Fore-street, Fore-street, York-street, Ham- 
lane, Church-street, Coburg-street, Mill-street, Mill-lane, 
Selcombe-road, through the meadows as far as the hamlet 
of Sid, Broadway-lane, and down the Dickwell Valley. 
The discharge is received into a covered concrete and white 
brick tank, 80 ft. by 40 ft., constructed in a field adjacent 
to the gas works, and provided with open stock, which 
allows of the contents flowing to the outfall only at suit- 
able states of the tide, thus preventing the possibility of 
anything being washed back on the beach. The con- 
tractor for the work was Mr. C. Lang. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during November 
were as follows: Cardiff—foreign, 884,988 tons; coast- 
wise, 166,424 tons. Newport—foreign, 211,414 tons; 
coastwise, 91,922 tons. Swansea—foreign, 129,938 tons ; 
coastwise, 53,189 tons. Llanelly—foreign, 14,716 tons; 
coastwise, 4758 tons. It follows that the total ship- 
ments from the four ports during November were: 








Foreign, 1,241,056 tons; coastwise, 316,243 tons, The 
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shipments of iron and steel from the four ports during 
November were : Cardiff, 462 tons ; Newport, 3722 tons ; 
Swansea, 127 tons; Llanelly, nil ; total, 4311 tons. The 
exports of coke were: Cardiff, 6904 tons; Newport, 756 
tons; Swansea, 356 tons; Llanelly, ni/ ; total, 8016 tons. 
The exports of patent fuel were: Cardiff, 22,463 tons ; 
Newport, 2008 tons; Swansea, 24,791 tons; Llanelly, 
nil; total, 49,262 tons. The gate exports of coal 
from the four i Welsh ports during the 11 
months ending November 30 this year were: Cardiff, 
13,330,515 tons ; Newport, 3,376,589 tons ; Swansea, 
1,816,753 tons; Llanelly, 223,570 tons ; total, 18,747,427 
tons. The exports of iron and steel during the same 
period were: Cardiff, 49,344 tons; Newport, 59,597 tons ; 
Swansea, 4960 tons; Llanelly, 130 tons; total, 114,031 
tons. The exports of coke were: Cardiff, 58,051 tons; 
Newport, 13,161 tons; Swansea, 17,118 tons; Llanelly, 
nil; total, 88,330 tons. The exports of patent fuel were: 
Cardiff, 327,579 tons; Newport, 27,932 tons; Swansea, 
311,606 tons ; Llanelly, nid ; total, 667,017 tons. 

Nantyglo and Blaina Ironworks.—The report of the 
directors of the Nantyglo and Blaina Ironworks Com- 
pany, Limited, for the year ending September 30, states 
that the net amount received for royalties and wayleaves 
is 36,010/., and for rent from land and houses and other 
sources of income 3670/., making a total of 39,6867. The 
directors have paid since their last report two instalments 
of dividend on account of arrears of dividends upon the 
preference shares amounting to 21,250/., viz., on April 8 
9]. 2s. 6d. per share, and the same amount on November 9, 
making together 4/. 5s. per share. The debenture holders 
have received 7506/7. for interest. The mortgage debt has 
again been reduced by 5000/., the directors having 
paid off during the year fifty 1007. bonds bearing 
interest at 44 per cent. per annum. The output 
of coal, &c., has been 1,424,895 tons, which is in 
excess of any previous year. The second mortgage debt 
for 30,000/., bearing interest at the rate of 5 per cent. per 
annum, falls due on October 1, 1898. This mortgage debt 
will be renewed at a much lower rate of interest. Further 
land has been leased for building houses, and roads have 
been made to facilitate building operations, to the ad- 
vantage of the company’s property. 


The Electric Light at Bristol.—The demand for the 
electric light at Bristol is so great that the Electrical 
Committee of the Bristol Town Council has no little diffi- 
culty in keeping pace with it. As a result of three years’ 
trading, the committee has been able to pay off 16,000/. 
capital, and it has further about 7000/. in hand at present. 
Last year’s profits are to be used in the extension of the 
street lighting, and by the end of next year some 10 miles 
of streets will be lit by arc lamps. The policy of the 
committee is to light all the main thoroughfares right out 
to the borders of the enlarged city ; but the committee 
hopes first to be able to make a reduction in the prices 
charged. 


Plymouth Harbour.—The Plymouth Town Council held 
a special meeting on Friday night to receive the report of 
Sir Wolfe Barry and Mr. Brereton, who were recently 
called in to advise on the dockisation of the Cattewater. 
Their estimate of the cost of widening and deepening the 
Cattewater is 480,0007. ; but, for the purposes of debate, 
it was assumed that the outlay would amount to 600,000. 
The Council resolved to apply for Parliamentary powers. 


Swansea Docks. —At a meeting of the Executive Com- 
mittee of the Swansea Harbour Trust on Friday, it was 
unanimously resolved to recommend the Trust to expend 
100,000/. on works authorised by Parliament, including a 
new lock measuring 400 ft. by 60 ft., at the South Dock. 
The sill of the new dock will be deep enough to admit 
steamers which now can only be accommodated at the two 
other docks. 


The Rhymney Valley.—The steam coal trade has been 
well maintained. Thesteel trade has improved, numerous 
orders having come to hand. 


Newport.—The Union Dry Dock Company’s new dry 
dock on the east side of the Usk at Newport has been 
brought into operation. The dock, which was commenced 
in May, 1896, is of the following dimensions: Length, 
520 ft. ; width at the entrance, 65 ft. ; inside width, 34 ft.; 
depth over the sill at ordinary tides, 28 ft. 








Workineton Docxs.—The Workington Town Council 
has decided to subscribe 150,000/. towards the construc- 
tion of a deep-water dock. This is an addition of 
50,000/. to a resolution carried in November, and it is 
necessary owing to an increase in the estimates. 





New Companres.—The prospectus has just been issued 
of a company which has been formed to exploit on scien- 
tific lines certain oilfields in the neighbourhood of 
Lake Hadji. This company acquires the right to mine 
for petroleum on these properties for a period of 30 
years on payment of a royalty of about 1s. 8d. per 
ton. The importance of petroleum in the Industrial 
Arts is daily increasing, and there is little doubt that it 
will be long before the present rate of development re- 
ceives a check, so that an addition to the world’s supply 
18 to be welcomed, and with the steadily increasing de- 
mand there need Le little fear of glutting the market. 
Another new a ge which is just being brought 
out, is the Madrid and Santona Railway Company, 
which has been formed for the purpose of constructin 
S, Spain a line about 404 miles long between Madrid an 

‘antona. By means of this line the four principal sea- 


Ports in the north of Spain will be put in direct com- 

munication with the capital. The railway will be of 

metre gauge, and will have moderate gradients and 

rate The engineers are Sir Douglas, and Francis and 
ouglas Fox, of 26, Victoria-street, SW, 


MISCELLANEA. 


THE new —— of the American Societ 
Engineers, West 57th-street, New York 
opened on Wednesday, November 24. 


Professor Schweizer in the Textil Zeitung suggests the 
use of bichromatised glue as a waterproof cement for glass. 
As is well known, under the action of light the bichroma- 
tised gelatine becomes wholly insoluble. 


The Russian Government has recently placed orders 
for some 80 locomotives with French engineering firms, 
as well as for a considerable amount of materials for 
bridges, &c. 

The present high-tension electric-power transmission 
line between Niagara and Buffalo is to have its capacity 
increased by raising the number of wires from three to 
six, and the transformer plant at the Buffalo station is 
to be augmented to bring it up to 2000 horse-power. 


The prizes awarded for last session’s work at the Old- 
ham Municipal Technical School were presented on 
Wednesday last to the successful students by Sir W. H. 
Bailey, who, at the same time, delivered an address, in 
which he laid stress on the immense amount of pioneer 
work in engineering that has been accomplished by the 
inhabitants of the United Kingdom. 


The traffic receipts for the week ending December 5 on 
33 of the principal lines of the United Kingdom amounted 
to 1,555,223/., which was earned on 19,034} miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,511,944/., with 18,8794 miles open. 
There was thus an increase of 43,2791. in the receipts, and 
an increase of 154? in the mileage. 


of Civil 
ity, were 


The Judicial Committee of the Privy Council have ex- 
tended for a further period of 10 years the patent granted 
to Mr. J. A. Timmis and Mr. 8. C. C. Currie on De- 
cember 12, 1883, for electrically operating and locking 
railway signals. This system, it will be remembered, is 
in use on the Liverpool overhead railway ; it was stated 
in court that the electricity used for working the signals 
cost but 6s. per 20 hours, the signals being operated auto- 
matically by the trains themselves. 


The Secretary of State for Forei 
a despatch from Her Majesty’s 
Montenegro, forwarding plans for the construction of a 
quay and breakwater at Val de Noche, north of Dulcigno, 
at an estimated cost of 76,5002. Applicants for the con- 
cession should communicate direct with the Minister for 
Foreign Affairs at Cettigne, to whom letters can be 
written either in French or Italian. The plans can be 
—— at the Commercial Department of the Foreign 
Office any day between the hours of 11 and 6. 


The secretary of State for Foreign Affairs has received 
a — from Her Majesty’s Consul at Bilbao, report- 
ing that the provisional board appointed in connection 
with the electric tramway which it is proposed to lay from 
Zumarraga to Zumaya, in the province of Guipuzcoa, 
invite plans and tenders, to be received by February 28, 
for the construction and equipment of the line. Further 
particulars of the conditions of the tenders for the above- 
named tram-line and branch, which together measure 30 
miles, may be inspected at the Commercial Department 
of eg Foreign Office any day between the hours of 11 
and 6. 


_Affairs has received 
inister at Cettigne, 


A novel steam yg ere! or boiler has lately been de- 
vised by Mr. J. H. aie of Barfield, Farnham (the 
inventor of the original ‘‘ Trusty” oilengine). The boiler 
in question consists of a coil of steel tubing heated in a 
suitable furnace. A common objection to this class of 
boiler is that the production of steam may be very irre- 
gular, and, moreover, the coil is liable to become choked 
with deposit from the water ; to obviate these disadvan- 
tages, Mr. Knight fills the tube with small balls which 
can move freely in the tube for a short distance. These, 
by checking the flow of water through the lower coils of 
the tube, cause, it is asserted, the steam to come off very 
quietly. As the balls are in constant movement, all scale 
and deposit is, it is claimed, cleared away. 


Competitive bids were recently obtained for a bridge 
across the Ohio, at Bellaire, the tenderers being given a 
choice between a stiffened suspension bridge having a 
main span of 850 ft., and a cantilever bridge with a centre 
span of 825ft. The successful tenderers were the Pitts- 
burgh Bridge Company, and the suspension type will be 
adopted. he weight of metal used will about 
5,000,000 Ib., whilst 6,900,000 Ib. would have been needed 
in the alternative cantilever design. There was, however, 
a less difference in the cost than would have been inferred 
from the weights, the balance being but 10,0007. in 
favour of the suspension bridge. This ) tore arose 
largely from the steel in the cables being of higher quality 
on more expensive than that used in girder-work. 


A note concerning the peculiar phenomenon noticed 
in the melting of metals a has recently been 
published by H. Bischof, of Wiesbaden. When a metal 
is bedded in a mortar of chemically pure aluminium 
oxide, thoroughly dried, and then subjected to the neces- 
sary heat, a great retardation in melting is noticed. For 
instance, a rod of silver, which should melt at 1830 deg. 
Fahr., will not, he states, change its form and melt to- 
gether till 2730 deg. Fahr. is reached. Palladium, which 
should melt at 2730 deg. Fahr., shows no signs of yielding 
at 2900 deg. Fahr. The explanation given is that the 
jacket of aluminium oxide, in which the metals are placed, 
contracts on heating, and subjects the metal inside to such 
high pressure as to raise the melting point to the tempera- 
tures noted. 


In a paper published in The Digest of Physical Tests and 





Laboratory Practice, Dr. William Michaelis deals with 


the question of the durability of Portland cement in sea 
water. His very extensive experiments have led him to 
the conclusion that the deleterious action often noted 
under these conditions arises almost entirely from the 
beep of an excess of lime in the cement employed. 
ence cements containing more lime than is sufficient for 
the formation of stable hydrosilicates and hydrocal- 
ciumates should not be employed for marine work with- 
out the addition of some constituent capable of taking up 
the excess of lime. The best of such additions is finely 
und tufa or ‘‘trass,” though other varieties of puzzo- 
ana can also be used, as may powdered glass, some granu- 
lated blast-furnace slags, or brick-dust. 


Further trials were made last Monday at Shoeburyness 
with the Vickers’ 6-in. quick-firing gun, which gave such 
excellent results last October. The new trials were made 
to test the present accuracy of the weapon after having 
fired 200 rounds, and also to further test its rapidity. The 
charge consisted of a 1001b. shell, with cordite and 
service primers. In the first 10 rounds, in which the gun 
was tested for accuracy, two of the shells actually passed 
through the same hole in the target. In the rapidity 
tests 36 rounds were fired in 4 minutes 47 seconds, in 
which time was included that necessary for taking the 
temperature of the vent head. The greatest speed at- 
tained was one round in 64 seconds, whilst eight rounds 
were fired in7 seconds each. Thegun has given a muzzle 
velocity of 2784 ft. with a pressure of 15.9 tons. <A 
peculiarity about this quick-firing gun consists in the fact 
that no metal cartridge case is used. 


From asummary of accidents and casualties reported to 
the Board of Trade as having occurred during the nine 
months ended — 30, 1t ee that 26 persons 
were killed and 362 persons injured through accidents to 
trains and rolling stock. Of the killed, 15, and of the 
injured, 259 were passengers ; seven of the killed and 93 
of the injured were railway servants ; and four other per- 
sons were killed and 10 injured. Of the total, one pas- 
senger was killed and 114 injured by collisions between 

mger trains. Various other classes of collisions 
account for the larger number of killed and injured. 
Accidents also arose from failure of rolling stock and of 
machinery. Accidents to passengers from causes other 
than accidents to trains, including accidents from their 
own want of caution, or misconduct, accidents to persons 
passing over level crossings, trespassers, and others, re- 
sulted in the death of 468 persons, and 1191 injured ; 88 
of the killed and 968 of the injured being passengers. Of 
these 24 were killed and 87 injured by falling between 
carriages and platforms. In ing over level crossin 
60 were killed and 19 injured; 185 were killed and 96 
injured when trespassing ; 98 committed suicide. Alto- 
gether, during the period stated, 860 persons were killed 
and 4458 were injured in railway accidents, as compared 
with 726 killed and 4183 injured in the nine months ‘of 
1896, showing an increase of 134 killed and 275 injured. 
The railway companies have also reported under the Act 
of 1871 accidents on their premises, bringing the numbers 
of killed up to 933 and the injured to 13,074. 


An armour-plate experiment was conducted at Shoe- 
buryness on Monday, the object of which was to ascertain 
the effect of firing a 9.2 steel common shell against a 6-in. 
plate inclined to an angle of 30 deg. to the normal. The 
plate was supplied by Messrs. Vickers, and the dimen- 
sions were 6 in. by 8 ft. by 6 ft. It was made of specially 
treated nickel steel, and was held in wood struts front and 
rear, which were secured at the top by screwed bolts, and 
held at the bottom between iron slabs running parallel to 
the plate, and buried 6 ft. into the ground. e backing 
was of 4-in. teak, behind which were 4-in. steel plates, the 
whole being secured to the armour-plate by eight bolts. 
The target, as thus described, exactly represented the 
side of a battleship of the Canopus and Vengeance class. 
The gun used was a 9.2-in. breechloader, giving a striking 
velocity of 1892 foot-seconds and a striking energy of 
9460 foot-tons. The projectile was of the usual service 
design, weighing 381} lb. and was filled and fused in the 
ordinary manner. The shot struck 2 ft. 9in. from the 
bottom and 3 ft. 5 in. from the right edge of the plate, and 
broke up against the hardened face without materially 
damaging the plate in any way, beyond causing a slight 
indentation at the point of impact, and slightly scaling it 
around the centre. The supports, &c., were shifted rear- 
— but the plate was for all practical purposes un- 
injured. 








Sewers At NorrincHaM.—The borough engineer of 
Nottingham (Mr. A. Brown) has presented a report upon 
the Leen Valley drainage question. Mr. Brown states 
that the Leen Valley sewer was constructed in 1874 54 
the Nottingham and Leen District Sewerage Board. It 
commences at the west end of Canal-street, by a junc- 
tion with the Canal-street outfall sewer, and terminates 
at the north end of Main-street, Bulwell. Mr. Brown 
considers that it would be unwise to interfere with the 
existing sewer, as it is working as well as its capacity will 
allow; and he suggests that a storm relief sewer should 
be laid along an independent route as close to the present 
sewer as possible, so that connections could be effected 
without much difficulty or expense. Mr. Brown recom- 
mends that the internal diameter of the relief sewer should 
be 7 ft. as far as the junction to Alfreton-road and the 
Radford Boulevard. From that point along Alfreton- 
road to the junction of the new sewer with the Leen 
Valley sewer he recommends an internal diameter of 4 ft. 
The gradient of the sewer is recommended to be 1 in 450, 
the greater part of it, if it is decided on, would be executed 
in tunnel. r. Brown estimates the cost of the sewer at 
46,000/., and he recommends that the first section of it, 
along the Lenton Boylevard, should be proceeded with at 
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QUADRUPLE-EXPANSION ENGINES ON 
WIGHAM RICHARDSON AND CO., NEAR NEWCASTLE-ON-TYNE. 








CONSTRUCTED BY MESSRS. NEPTUNE WORKS, 
(Por Description, see Page 735.) 
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AGENTS FOR “ENGINEERING.” 


Avstria, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Capsr Town : Gordon and Gotch. 

EpINBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 3, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
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THE LABOUR DISPUTES. 

THE past seven days have been an eventful period 
in the annals of modern industry. The House of 
Lords’ decision in the great case of Allen v. Flood 
would in itself be sufficient to mark the week with 
importance, and the fact that the former decisions 
of the law courts have been reversed has been 
considered a triumph for trade unionism and a 
blow to Capital. Looked at critically, the decision 
loses much of its significance from this point of 
view ; and, indeed, had the result of the appeal 
been reversed, it might have cut quite as much 
against as for employers of labour. 

We have not space, even if we had the inclina- 
tion, to weigh the conflicting opinions of the law 
lords who pronounced upon the case. The facts 
are fairly well known, as they have been before the 
public for nearly three years, and we need do no 
more than give them very briefly here. Two ship- 
wrights—Flood and Taylor—were working at their 
trade for the Glengall Iron Works. On a previous 
occasion, when engaged by another firm, these men 
had done, or assisted in doing, some ironwork which 
was ‘‘ claimed” by the Boilermakers’ Union. This 
came to the knowledge of Allen, who was local 
secretary or delegate for the union, and in conse- 
quence he informed the manager of the works that 
if Flood and Taylor were to remain at work, the 
ironworkers would leave off. The two men were 
therefore dismissed, and subsequently brought an 
action against Allen. The questions put to the 
jury by Mr. Justice Kennedy when the case was 
tried were as follows: 1. ‘‘ Did Allen maliciously 
induce the company to discharge the plaintiffs?” 
2. ‘*Did Allen maliciously induce the company 
not to engage the plaintiffs?” These questions 
were answered by the jury in the affirmative, so 
that Flood and Taylor gained their case. The cause 
was carried to the Court of Appeal, where the 
opinion was confirmed by three judges. On the 
matter being taken to the House of Lords, six judges 
agreed with the former opinion, whilst two were 
against it ; but, on the matter being brought again 
before the Lords only three judges supported the 
former majority, whilst six were in favour of Allen. 
As votes of judges are not cumulative, Flood and 
Taylor lose their case, for the powers of appeal 
appear now to be exhausted. It is worth noting, 
however, that 13 judges have expressed their 
opinion that Allen committed a legal wrong in 
what he did, whilst only eight exonerate him from 
blame ; and yet he wins his case. 

There is no word upon which the lay mind is 
more apt to trip than ‘‘ maliciously.” What is 
malice in the bandaged eyes of the law it would 
puzzle the most clear-sighted layman to determine ; 
but accepting the domestic or social interpretation 
of the word, it is by no means certain that Allen 
was actuated by malice. Probably he had never 
spoken to either Flood or Taylor, but personal in- 
tercourse is not necessarily a condition precedent 
to malice. A man may hate another and wish him 
evil because he belongs to another class, or another 
country, or another profession. Nelson hated all 
Frenchmen, some ardent Churchmen hate all Dis- 
senters, and men have been known to swear ever- 
lasting enmity to all barristers after losing a suit. 
It is possible to imagine, therefore, that Allen was 
actuated by common or non-legal malice (we know 
nothing about legal malice) ; but, on the other 
hand, he may have acted from a high sense of duty, 





and looked upon it as a most painful necessity to 
deprive these two men of their employment. 

The motives of Allen, however, are now of 
little importance ; what is of moment is that in 
England a man may be legally deprived of his means 
of livelihood because he has done a thing that 
offends no law, human or divine. It is difticult to 
say who is safe. Even the managing-director him- 
self may, some time in the distant part, have trans- 
gressed one of the unwritten laws of a trade union 
and be called upon to ‘‘ pick up his tools.” On the 
other hand, it is impossible to compel men to work if 
they do not wish to todo so. If the ironworkers 
had determined to go out because Flood and Taylor 
remained, they were within their right, and certainly 
in that case it was more considerate towards the 
employer for Allen to say so rather than work 
should be stopped. There are some wrongs the 
law cannot protect us against. Those of Flood and 
Taylor appear to come within this category, and we 
suppose they must bear their cross. This fact, how- 
ever, will not contribute much towards that soli- 
darity of labour about which we hear so much. 

The lesson of Allen v. Flood is for the employer, 
for it is he who is struck at through the two unfor- 
tunate shipwrights. There is no doubt that the 
principle of. ‘‘demarcation of work” is enormously 
strengthened by the decision of the Lords; but the 
power of Capital to resist this destructive doctrine, 
which, if unchecked, will destroy British industry 
sooner or later, is also enormously strengthened. 
Tyranny must be fought with the weapons it has 
forged. If men combine in a union for such ini- 
quitous ends, masters must federate to thwart 
them. When next a union delegate tells the 
manager of a federated works that certain work- 
men, who have done no wrong, must be discharged, 
otherwise he will call his men out, the manager 
must be in a position to say, ‘‘Do as you please ; 
but I warn you that the rules of my Federation 
prevent me ever employing one of the strikers 
again, and they will never be employed in any 
other Federation works.” 

Since our last issue appeared the members of the 
trades unions represented at the Conference have, 
through the ballot, rejected the masters’ proposals 
for a settlement by an enormous majority ; 68,966 
voting against acceptance, and only 752 for it. That 
is no more than was expected after the directions 
the men received, for the organisation of the unions 
has always been admirable, so far as discipline is 
concerned, and the union delegates were un- 
doubtedly strengthened in their position by being 
able to flourish this mandate from their constituents. 
At the time of writing, the Conference is still open, 
but it appears to be considered probable that a 
settlement will shortly be reached. Of course a 
battle is never won until it is over, but there is 
every appearance of the men’s vote having failed in 
its object to overawe the employers; who know 
they are fighting for the right to exist, and yet feel 
strong enough to see victory in sight. Doubtless 
the men will recognise this. They will feel that 
if the strong weapon of the great majority fails to 
make an impression, they may as well hasten to 
get the best terms they can ; for the position is not 
improving, with funds running away every week, 
debts being incurred, and a levy that is bearing so 
pee on those who have not the excitement of the 

ght. 

With fresh proposals coming forward, but not 
yet made public, it is useless to discuss those which 
have been rejected by the men. Speaking gene- 
rally, it may be said that the suggestions submitted 
provided only for the masters exercising their most 
elementary rights as ordinary citizens, and those 
which no union or combination of unions can pre- 
vent them from exercising so long as the. Federa- 
tion holds together. On another page we deal with 
the question of collective bargaining, which is at 
the root of the whole matter ; but so long as there 
are non-unionist workmen so long must the em- 
ployers retain the right to make free contracts with 
any workmen who present themselves for employ- 
ment ; it remaining for the unions to lay what bur- 
dens they please on such of their own members as 
accept terms not approved by the union. The equity 
of this seems so apparent that one cannot but wonder 
the matter should be contested for an instant. 

During the past week there has been a good deal 
of correspondence in the newspapers respecting the 
Conference, much of which is of value as adding 
to the stock of knowledge of the public on this im- 
portant question. When, however, persons holding 
influential positions in other walks of life, but abso- 
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lutely ignorant of the practical working of labour 
problems attempt to lead the public, the result is, 
as might be anticipated, disastrous. In the Times 
of Tuesday last a letter appeared from the Bishop 
of Hereford, which is so lamentably wrong- 
headed that it is really a work of supere- 
rogation to criticise it. We have every desire 
to speak with respect of a high dignitary of 
the Church whose motives we must assume to be 
good. We have, however, already pointed out the 
evil done in matters of this kind by amiable but 
ignorant persons. These remarks also apply to the 
Oxford University and College authorities who have 
issued a manifesto on this subject. The incident 
shows how needful some, even fractional, know- 
ledge of a subject of this nature is in order to form 
a sound opinion upon its merits. 


ANOTHER LESSON FROM GERMANY. 

SoME time ago (ENGINEERING, vol. Ixiii., page 
552) we directed attention to the work of the 
United States National Association of Manufac- 
turers, which had been formed for the purpose of 
collecting information regarding the conditions 
which affect trade and industry both at home and 
abroad, and we expressed the wish that England 
were taking similar steps, so that we might obtain 
a full knowledge of all the conditions of the pro- 
blems involved. For some time past, it is true 
that both the Foreign Office and the Board of 
Trade have been considering the best means of 
procuring and diffusing among British traders at 
home more prompt and accurate information than is 
at present available from public sources respecting 
supply and demand in colonial and foreign markets. 
The Consular and Foreign Oftice reports have been 
very much improved, and at present we understand 
a Committee appointed by the Board of Trade is 
considering how their usefulness may be still further 
extended. However much official methods of col- 
lecting information may be developed, there will 
always be room for others of a voluntary nature, 
such as, for instance, that of the American Associa- 
tion which we have mentioned. 

In matters relating to education or business 
organisation, the Germans are seldom far behind, 
and in the last report by Consul Powell to Lord 
Salisbury, we are supplied with another lesson in 
the account which he gives of the Association 
for the Promotion of Foreign Commercial Rela- 
tions with Stettin, the aims and objects of 
which might be studied with advantage by our 
Chambers of Commerce, as well as by individual, 
merchants. The Association had its origin at the 
conclusion of the Franco-German War, when there 
appeared every reason to believe that Europe would 
obtain a lengthened period of peace, and when all 
over Germany commercial and industrial enterprise 
took a lively and pronounced development. In 
Stettin a few leading merchants, assisted by men 
of considerable means, met to consider what steps 
could be taken to extend and improve the trade of 
Stettin with distant countries, for Stettin commerce 
up to that time had been for the most part con- 
fined to countries touched by the Baltic. The aim 
of the Association was to promote, or rather to 
create, Transatlantic business relations, and to 
place Stettin in competition with the great com- 
mercial centres of Hamburg and Bremen. 

It was decided that the best and most efficacious 
means of increasing Stettin’s trade would be: 1. The 
better education of clerks and young men who had 
taken up commercial business as a profession. For 
this purpose evening classes were to be instituted, 
and those who attended were to be instructed in all 
branches of commercial education, geography, and 
science, also foreign languages, especially English, 
Spanish, and French. For private study a library 
was provided. 2. The sending to the British 
Colonies, America, and other parts of the world 
well-qualified young clerks to improve their know- 
ledge of business, and to work at their place 
of destination in the interests of Stettin trade. 
To carry this into effect, each young man so 
sent was to receive a stipend not to exceed the 
amount of 1500 marks, or about 75/., to cover the 
expenses of travelling to, and living for, three 
months in the country or place to which he de- 
sired to go, and had proved his fitness to proceed. 
They were not legally compelled to refund this 
sum, but it was expected to be looked upon as 
a matter of honour to return it to the Association 
when their pecuniary circumstances permitted 
them to do so. 





The young men were provided with letters of 
introduction to the German Consuls at the place 
or country to which they went; and thus, in a 
sense, they were under the supervision of a recog- 
nised authority who could advise and assist ther 
in their career. Consul Powell says that it is 
interesting to note that very few have failed to 
repay the loan, and of those who have so failed, the 
large proportion have been in consequence of death. 
The classes were taken up with great vigour, and 
the Association rapidly became a most useful insti- 
tution. Meetings are held in the evenings several 
times a month during the winter season, and the 
candidates are called upon to give lectures and 
reports upon every variety of commercial subject. 
The following are examples of the subjects dealt 
with: Morocco; sugar manufacture in Germany ; 
German and American life ; insurance companies ; 
the Mediterranean ; Hong Kong; voyage to San 
Francisco ; iron trade; coal; Cameroons; New 
South Wales; Argentine; Sumatra; Transvaal ; 
the Jesuit Mission in Paraguay; the Straits Set- 
tlements ; My stay in Sunderland; Brazils; Do 
sailing vessels pay? England’s advance in India ; 
Pacific Railway ; journey to Lagos; Cape de Verd 
Islands ; and very many others on equally various 
and useful subjects. Of the young men who have 
gone abroad, South America seemed for some years 
to be the favourite part of the world, but it is 
somewhat significant that in recent years South 
Africa and Australia have been preferred. 

The young men are expected to send to the 
Board of Direction of the Association monthly 
reports, and to give particulars of the commercial 
prospects and possible relations between their 
place of abode and Stettin. The most impor- 
tant points to which their attention is called, in 
making these reports, refer to details and parti- 
culars of the legislation, production, and con- 
sumption; the prices of merchandise imported 
and exported; and also to the means by which 
Stettin may be brought into commercial connection 
with the place on which they are reporting ; or if 
there is already business connection, how this may 
be extended and improved. When these reports 
are considered of sufficient value, they are printed 
with the annual report, which is distributed to all 
subscribers. Examples are given how some of 
these reports have led to important develop- 
ments in the trade of Stettin. To make the 
Association attractive, and to strengthen the bonds 
of friendship among its members, pleasure excur- 
sions are made during the summer to places of in- 
terest in the neighbourhood. The foregoing advan- 
tages have been fully made use of, and there can 
be no doubt that the large majority of those who 
have become members of this Institution have 
turned out very well, and have not failed to re- 
member the Association to which they owe their 
early commercial impulse. Several have shown 
this by substantial recognition, others by grateful 
letters received, and there can be no doubt that 
Stettin trade has largely benefitted by this system 
of emigration. 

Consul Powell believes that the Institution which 
he describes is a most excellent and valuable one, 
and thinks that something of a similar nature might 
prove of value in the education of British clerks and 
young men who are willing to become commercial tra- 
vellers ; indeed, that it should prove most useful to 
any young fellow who, without the necessary means 
of his own, could by application, obtain assistance 
from such an association in Great Britain. He further 
thinks that there is room for some extension and 
improvement on the Stettin method, and that this 
might be brought about by a society of merchants 
in Great Britain. We commend the subject to the 
members of the London Chamber of Commerce, 
as possibly they may see their way to engraft 
the features of the Stettin Association on to the 
excellent scheme of examinations in commerce 
which they have instituted, and are now endeavour- 
ing to extend to other parts of the United Kingdom. 








COLLECTIVE BARGAINING. 

A NEw phrase has been added to the vocabulary 
of a great many people by the recent labour dis- 
pute; and probably the majority of those who use it 
would be very much puzzled were they asked to 
attach to it a definite meaning. One class have a 
general idea that it is something down-trodden 
Labour asks in vain from tyrannical Capital, whilst 
another section of the community imagine it to be 
a dangerous Socialistic doctrine, which is to under- 


mine the foundations of society. This divergence 
of opinion between persons equally well-meaning, 
and equally ill-informed, points to instruction being 
needed by the public. We have, ourselves, de- 
voted some study to the question of late with this 
end in view, but we are fain to confess that our 
research amongst various authorities has not, so 
far, put us in a position to give a definite and 
agreed value to the expression ‘‘collective bar- 
gaining.” 

In the first place, it must be remembered that 
collective bargaining is a thing that here refers 
always to bargains for the direct purchase of labour. 
No one thinks it necessary to make a collective bar- 
gain when he buys a penny roll or a suit of clothes, 
The average man just goes into the first shop in 
which he thinks he can get the biggest roll or the 
cheapest suit, and considers it a matter of the most 
elemental right that he should do so. The average 
man includes the working-man. Now in buying 
labour this, we are told, is not to be. It is 
‘‘immoral,” it is ‘‘ against the interest of the com- 
munity,” it is ‘‘ tyrannical,” it is ‘‘ putting back 
the hands of the clock,” it is ‘‘abandoning the 
rights that labour has heroically struggled for 
during the present century,” and, above all, it is 
‘*smashing the union” for one man to say to another, 
‘*T have a sovereign you want, you have some 
labour I want. Let’s change.” No, for labour 
buying we must have collective bargaining. 

Now to carry out the principle of collective bar- 
gaining to its full extent, it is evident there should 
be collectivism on both sides of the bargain ; but 
this will not suit trades unionism, as has just been 
shown by an overwhelming majority of members 
recently polled. Workmen may collect and orga- 
nise to enforce demands. That, for some not com- 
pletely defined reason, is noble and virtuous ; in 
employers it is ‘‘ tyrannical.” Sauce for the Federa- 
tion goose is by no means sauce for the Union gander. 
What the latter asks for is not ‘‘ collective bargain- 
ing,” but semi-collective bargaining, with the collec- 
tion element all on his side. 

There is nothing to be said against collective bar- 
gaining in the abstract; indeed, where it is pos- 
sible, it is an admirable thing for both employers 
and employed. A number of manufacturers— 
banded, maybe, as a federation—agree to offer a 
definite rate of wages, and a number of men, com- 
bined as a union, agree to accept that wage, doubt- 
less after a process of bargaining which has neces- 
sarily no element of hostility in it ; or it may be, 
the federation and the union cannot come to terms, 
and the men remain out of work. We may call 
that a strike or a lock-out—the name is of little 
consequence ; what is material is that both parties 
have acted strictly within their elemental and neces- 
sary rights as citizens of a constitutionally governed 
country. Sooner or later, one side will probably 
give way, but whenever work is resumed it is of 
advantage to both sides that the wages rate should 
be on a common basis. Unhappily, in practice, 
trade disputes are seldom arranged on _ these 
simple lines. The policy of too many trade unions 
has been to inculcate the principle that work- 
men have a ‘‘vested interest” in work they 
have been accustomed to do, and members resent 
the intrusion of those not belonging to their society, 
into what they consider their rightful domain. 
The common term is that the union ‘ claims” this 
or that job, and as there are in most industries, 
and more especially the engineering industry, ill- 
defined border lines, much friction has sprung up 
between different societies on account of the difli- 
culties of ‘‘demarcation of work.” Hence we 
have the curious spectacle of two bodies of work- 
men bringing the work of a factory to a deadlock, 
the employer being absolutely powerless to pro- 
ceed with his business, no matter what concessions 
he may be willing to make. ‘‘ Demarcation of 
work” is so dependent in its enforcement on ‘‘ col- 
lective bargaining ” that it is hardly possible to deal 
with one without reference to the other. 

It is, however, not the doing of his work by a 
man of another society that the unionist resents so 
keenly, as it is the execution of that work by a non- 
unionist man, and this it is which calls forth the 
bitterness of labour wars. In our supposed case of 
the collective men not accepting the employers’ 
terms, they should, as good citizens, stand aside to 
let others take their place. How opposed this is 
to what happens in times of strikes it is needless to 
point out, and, indeed, any unionist who advocated 
such acourse would be considered a mean-spirited 
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masters individually, and what they have succeeded 
in enforcing up to recent times is: ‘‘ You must agree 
to the terms we have proposed or we will ruin your 
business.” That has been the result of semi-collec- 
tive bargaining. No wonder engineering employers 
have federated at last, and are striking a blow for 
a better balanced method of procedure. 

In our endeavours to arrive at some knowledge 
of what trade unionism demands under the expres- 
sion collective bargaining, we have found the joint 
writings of Sidney and Beatrice Webb as instruc- 
tive asany. The publications and speeches of the 
Trade Union leaders have afforded no sure footing, 
the statements are too vague; appeals to passion 
take the place of arguments addressed to reason. 
We understand it is generally acknowledged that 
Mr. and Mrs. Webb express orthodox Trade Union 
views, and enjoy the confidence of the most pro- 
minent Trade Union leaders. They have devoted 
a great deal of thought to the question and pro- 
bably the claims of unionism could not be better 
presented than by the way in which they put 
them forward in a paper contributed to the Kco- 
nomic Journal under the title of ‘‘ The Standard 
Rate.” Here we have the case for collective bar- 
gaining, discussed from the unionists’ point of 
view, and this academic study of the question has 
so strengthened the opinions we have formed as the 
result of practical experience, that we think we 
cannot do better than devote some space to its 
examination, confining ourselves as nearly as pos- 
sible to those parts which refer to the engineering 
industry. 

The paper commences by telling us that a stan- 
dard rate of wages, which results from collective 
bargaining, is a minimum, not a maximum rate : 
‘We know of no case in which a trade union for- 
bids or discourages its members from receiving a 
higher rate of remuneration.” In spite of this the 
authors hold that ‘‘ the insistence on the payment 
to all men of at least the stated minimum neces- 
sarily tends towards a general uniformity. . . . The 
effect of the fixing of a minimum rate practically 
forbids any precise graduation of each man ‘accord- 
to merit.” The fact is one which causes the 
authors some perplexity, as they fail to account 
for it. ‘*Theoretically,” they say, ‘‘the work- 
man above the worst recognised by the em- 
ployer might be supposed always to be able to 
obtain his ‘rent of ability.’. . . But in spite of 
theory, we do not think that any fair-minded trade 
unionist would deny that the minimum rate tends, 
in practical business life, to become a uniform rate 
for all men in the trade who are recognised as com- 
petent workmen.” 

To those acquainted with the inner working of 
engineering establishments the reason the superior 
workman does not get his ‘‘rent of ability” is no 
mystery. In the engineering trade piece-work is 
discouraged by the union—we refer, of course, to 
the Amalgamated Society of Engineers—the en- 
forcement of collective bargaining makes it im- 
possible. With day wages the incentive to the 
workman of personal gain as a reward for addi- 
tional exertion is not present, unless individual 
workmen are selected by the employer for extra 
wages. That, of course, would be a reasonable 
way of adjusting matters, and one which, from an 
academic point of view, is always open to the em- 
ployer. As a matter of fact, this is not the case. 
The bulk of the men who want to work steadily and 
make most money are those of middle age who 
have families to support—the ‘‘ bald heads,” as 
they are usually called. This class have as much, 
often more, endurance, and more skill than the 
younger men ; but they have not the same reck- 
essness and exuberance of animal spirits as the 
latter. As a matter of fact, the young men rule 
public opinion in most workshops, and public 
opinion is definitely settled against any man doing 
more than an average day’s work. The ayerage has 
been getting very low of late. Any artisan en- 
gaged on time wages, who does more work than 
his fellows, must be a very courageous and a very 
Conscientious man. If he does not receive higher 
wages, he will always be suspected of doing so 
secretly, and he would be branded as a pacemaker. 
To get such a character renders a workman’s life 
hardly worth living ; and, in fact, makes continued 
employment in the same district almost an im- 
possibility. 

These details of shop practice are unknown to 

ishops, U niversity dons, and closet students of 
Political economy; but one would think it re- 
quired no more than a very elementary know- 


ledge of human nature to show that, with an irre- 
ducible minimum time wage, fixed at a standard 
amply sufficient for the needs of a ruling class, 
output will diminish. It is equally obvious, one 
would have thought, that in abandoning the right 
to reduce wages, employers are casting aside their 
chief weapon of defence against work being done 
in an unduly leisurely manner. 

Mr. and Mrs. Webb have, however, knowledge 
of such matters ; acquired, it is true, at second- 
hand, but still such as might be applied. ‘‘ Various 
unions of operatives,” they say later on in their 
paper, ‘‘ working on time wages have from time to 
time attempted to secure a real, as distinguished 
from a nominal, identity in the rate of remunera- 
tion, by fixing not merely the minimum money 
wage, but also the maximum amount of work to be 
done for that wage.” The following examples are 
given from various trade union rules : 

You are strictly cautioned not to outstep good rules by 
doing double the work you are required, and causing 
others to do the same in order to gain a smile from the 
master. 

Any brother in the union professing to carry any more 
then the common number, which is eight bricks, shall be 
fined 1s. 

Any man found running or working beyond a regular 
speed shall be fined 2s. 6d. for the first offence, 5s. for the 
second, 10s. for the third, «nd, if still persisting, shall be 
dealt with as the committee think proper. . 

In localities where the most obnoxious and destructive 
system, generally known as “‘chasing,” is persisted in, 
lodges should use every effort to put it down. 

None of these instances refer to the engineering 
trades, but there is now ample evidence that 
mechanics have had recourse to the well-known 
‘‘go0 canny” principle, which meddlesome per- 
sons instructed the Liverpool dock labourers to 
practice, to the cost of the latter. The authors 
tell us that the cases we have quoted have ob- 
tained notoriety as classic instances of the folly 
and perversity of trade unions ; but the in- 
stances are so much on all fours with trade union 
practice not at all uncommon, that there is not 
much in the way of notoriety about them beyond 
the fact that they were quoted in the report of the 
Trade Union Commission. However that may be, 
Mr. and Mrs. Webb approve of the policy em- 
bodied in the resolutions we have quoted. They 
say of them : 

These and similar regulations met with universal con- 
demnation. It does not seem to have been perceived 
that, however bad were their secondary results, they were 
in their inception a necessary protection of any standard 
rate upon a time-work basis. It is anecessary incident of 
the collective bargain that one man should not underbid 
another ; and this under-bidding can as easily take place 
by the offer of more work for the same hours’ wage as by 
the offer of the normal amount of work for a lower hourly 
wage. By under-bidding in the hourly rate this would 
be lowered for all. It follows equally that by under- 
bidding in point of intensity of effort, this would, in the 
same way, soon be raised for all. 

Further, the authors fully recognise the fact that 
in the engineering trade piece-work cannot be car- 
ried on in conjunction with collective bargaining. 

The engineers* have always protested that the intro- 
duction of piece-work into their trade almost necessaril 
implied a reversion to”individual bargaining. The wor 
of a skilled mechanic in an engineering shop differs from 
job to job in such a way as to make, under a_piece- 
work system, a new contract necessary for each job. 
Each man, too, will be employed at an operation dif- 
fering, if only in a slight degree, from those of his 
fellows. If they are’ all working by the hour a collective 
bargain can easily be made and adhered to. But where 
each successive job differs from the last, if only in small 
details, it is impossible to work out in advance any list of 
prices to which all the men can agree to adhere. The 
settlement for each job must necessarily be left to be made 
between the foreman and the workman concerned. Col- 
lective bargaining becomes, therefore, impossible. 

It is well to have these matters so clearly laid 
down by those who speak for trade unionism with 
high authority. We have not space to follow 
the authors through all the phases of their paper, 
but we gather from it that there are three general 
principles applicable to the subject under discus- 
sion. 

1. That collective bargaining is necessary for the 
protection of labour. 

2. That collective bargaining and time wages only 
can exist together in the general engineering trade. 

3. That measures for the prevention of conscien- 
tious men working beyond a regular speed are, ‘‘ in 
their inception, a necessary protection of any stan- 
dard rate upon a time-work basis.” 

That the authors, in connection with another 











_*Mr. and Mrs. Webb, of course, mean engineers’ opera- 
tives, 


matter, point out, the employer contracts for ‘‘a 
normal average of work” does not lessen the force 
of the last contention ; though, doubtless, an un- 
exceptionable principle in itself. If the average of 
work is to be reduced by ‘‘ go canny” tactics, sup- 
ported by ridicule, abuse, and horse-play, which 
borders on brutality, the employer necessarily gets 
very much the worst side of the contract. We by 
no means imply that Mr. Webb approves of these 
questionable practices on the part of labour ; for, 
we believe, that personally he is as mild a mannered 
man as ever roused the passions of the proletariat 
by preaching inverted socialism. From the quota- 
tions we have made, however, it will be seen that 
the three principles laid down are to be deduced 
from the paper, in spite of qualifying expressions, 
and we know by experience that these principles 
are being widely translated into actual practice. 

Whichever way we look at this problem of the 
rights of Labour and the rights of Capital, we always 
come back to one undeniable proposition : that an 
engineering works cannot get on without a head. 
The question that practically remains to be solved 
is whether the head is to be the employer or a trade 
union secretary. 








STAYING OF LOCOMOTIVE 
FIREBOXES. 
(Concluded from page 627.) 

In dealing with the several features of this ques- 
tion in their bearing on points of design, we 
purpose taking them in the order named at the 
conclusion of the previous part of our article. 

As regards, first, the positions of the extreme rows 
of stays relatively to the sides and top of the inner 
firebox, it will be remembered that, as we pointed 
out, the seat of the earliest rupture of stays is in 
the top horizontal rows, and amongst the upper 
stays of the extreme vertical rows, those at the 
corners giving way earlier than the rest; and the 
question that first presents itself is: To what 
extent could the life of these stays be prolonged by 
modifying their position ? 

One thing admits, we think, of little doubt, and 
it is, that with the thickness of plates usually em- 
ployed, all these stays, and more especially those 
in the horizontal rows, could very well be placed 
further from the corners of the inner firebox than 
is the usual practice. That this is so may be 
inferred from the fact that on examining old fire- 
boxes of large size it will frequently be found 
that many, if not all, of the stays in the upper 
rows of the side plates, and of the door-plate 
also, are broken, and what is more, have been 
for a long time broken, as the thickly-coated 
appearance of the fractures show, without any 
apparent tendency of the unsupported surfaces to 
bulge. Is it not reasonable, therefore, to assume 
that the extreme rows of stays could very well 
be placed further from the corners of the box than 
is now usual without undue weakening of the 
structure as regards the plates, and with every pro- 
spect of lessening the bending strains on the stays 
themselves. This reduction of the bending strains 
would be a consequence, firstly, of the shortened 
distance apart of the extreme rows from what we 
may term the base-lines of the plate expansions ; 
and, secondly, because their removal further away 
from the rigid corners of the box would enable the 
loads due to the steam pressure on the plates to 
distribute themselves more uniformly on the indi- 
vidual stays than is, we fancy, too often the case at 
present ? 

We have no hesitation in saying, as the result of 
our own observation, supported by the opinion of 
those who have had ample opportunities of forming 
a sound opinion on this point, that more fireboxes 
have been brought to grief in consequence of their 
having been made too rigid, in the endeavour to 
adapt them to increased pressures, than by errors 
in the opposite direction in giving too much 
flexibility. There has been, we are aware, con- 
siderable advancement from the practice of 20 or 
30 years ago in placing the vertical rows of stays 
further from the corners, with results favourable to 
the endurance of the plates themselves; but we 
think that some further consideration might be 
given to this point in its bearing on the longevity 
of the stays in the upper portions of the box. 

The next point to be considered is the diameter 
of the stays, and, as co-related thereto, the pitch at 
which they should be placed from one another. As 
regards their diameter we are of opinion that the 
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altogether a happy one as regards those, at all 
events, in the more trying positions. While 
the increase in their diameter has gone on pari 
passu with the progressive rise in the steam 
pressures employed, no substantial step, strange 
to say, has been taken to compromise matters 
by decreasing their pitch ; for, although in some few 
cases the pitch has been reduced by j in. or so, 
yet in the majority of instances 4-in. pitch is still 
the recognised standard. Taking ? in. diameter 
of stays—giving about § in. effective diameter at 
the bottom of the thread—as having been the 
standard for the 100 lb. or 120 lb. steam pres- 
sure per square inch of olden times, the cor- 
responding diameter for, say, the 180 lb. pres- 
sure now-a-days used is, in accordance with 
usual practice, }# in. with 4 in. pitch. This 
would be entirely as it should be if tensile strains 
on the stays were all that had to be provided for. 
3ut in view of their being exposed to bending 
strains also, other considerations have to be 
taken into account. The resistances of the stays 
to transverse strains will vary as the cubes of the 
diameter, so that the resistance of a stay }? in. in 
diameter will be nearly twice that of a #-in. stay. 
But the stiffness—or she resistance of the stays to 
a certain amount of lateral bending—will vary as 
the fourth power of the diameter; or, in other 
words, the force required to bend a }3-in. stay by a 
certain definite amount within the limits of its 
elasticity will be about 2} times that required to 
produce the same bending in a ?-in. stay. But as 
the transverse strength of the }3-in. stay is, as we 
have just said, only about twice that of the ?-in. 
stay, while the force required to bend it at a given 
amount is 24 times as great in the case of the 
former stay than in that of the latter, it follows 
that the }%-in. stay is more highly strained than 
the 3-in. stay by a given amount of bending; in 
fact, this increase of stress by a given deflection is 
directly proportional to the diameter of the stay. 

The only way in which the increased rigidity of 
large stays can be conveniently counteracted is by 
an increase of their length, and this brings us to a 
point of much importance in connection with the 
failures of which we are speaking. The stress on 
the outer fibres of a stay subjected to a given 
lateral deflection will vary as the square root of the 
length of the stay, and thus to give to }3-in. stays 
the same lateral elasticity as }-in. stays, their lengths 
should be increased in the proportion of the square 
roots of their respective diameters, or, roughly, 
the larger stays should be about 12 per cent. longer 
than the smaller. In many cases this could be 
very easily arranged, but the necessity for such 
strengthening does not appear to have been gener- 
ally appreciated by locomotive designers. In fact, 
there has for some long time past been a tendency 
to spread fireboxes laterally near the tube-plate 
with a view of getting in more tubes, the result 
being that the water spaces are reduced and the 
stays shortened just at the very points where 
greater length is most urgently needed. 

Of course, if the steam pressure used in loco- 
motives of the present day were to be wholly met 
by reducing the pitch of the stays, and without 
any increase in their diameter from the old stan- 
dard of } in., the pitch required to carry a pressure 
of 180 lb. per square inch, as against 1201b., would 
be about 3} in, instead of the present standard of 
4 in. This may seem to involve a considerable modi- 
fication from present practice, but, in alluding to it, 
our intention is merely to indicate one of the direc- 
tions in which the staying of locomotive fireboxes 
must move, along with the rise in steam pressures, 
as far, at all events, as the stays subjected to flexure 
are concerned, without meaning to lay down any 
hard-and-fast rule. In elucidation, we may point 
out that the perfection of staying in such circum- 
stances would be by ‘he multiplication of wires, as 
these could bend freely in all directions with im- 
punity, to say nothing of the advantage resulting 
from the fact that the more numerous the stays the 
less would be the evil arising from the failure of 
any one of them. Of course, in positions where 
the stays are subjected to tension alone, the 
old pitch, and correspondingly large diameter of 
stays, may doubtless be followed in certain parts 
of the box with advantage, seeing that the fewer 
the stays the better, not only as regards first cost, 
but as less impeding circulation, and possibly be- 
cause of their offering fewer points for the lodge- 
ment of sediment. One undoubted and very essen- 


tial feature possessed by stays of small diameter 
over large ones is that the former are less liable to 





fail by ‘‘ heat-fracture,” because with stays of small | 


diameter the water is nearer the core of the metal 
and the stays are therefore kept cooler. Small 
diameters should therefore be aimed at in those 
parts of the firebox where experience shows that 
the most intense heat impinges. 

It is almost needless to remark that the intro- 
tion of any material which, while equally suitable 
for use in copper fireboxes, in avoiding leakages, 
shall at the same time possess a higher tenacity 
along with a greater power of enduring repeated 
flexures with impunity than copper, will to that 
extent lessen the difficulties now attending the 
staying of locomotive fireboxes. 

There is just one other point we would allude 
to, by way of suggestion, before leaving this part 
of the question, which is, that some easement 
in the matter of diameter of the stays might very 
well be got, even with present materials, by some 
judicious lowering of the ‘‘ factor of safety,” 
without thereby going within even a measurable 
distance of increased risk. We say this because we 
think the present practice—which has grown out of 
that of 30 or 40 years ago, when, by reason of the 
comparative smallness of fireboxes, expansion 
strains and excessive rigidity could be ignored—is 
unnecessarily high and gives initial stiffness with- 
out securing ultimate strength. In support of this 
view, we may point out that, taking stay-bolt 
copper bars as having a tensile strength of 15 tons 
per square inch, with ample ductility as shown by 
a contraction of area equal to 65 per cent., and 
allowing 10 per cent. reduction for loss of tensile 
strength in the stays as a consequence of their 
temperature when in use under a high boiler pres- 
sure, the factor of safety for a pressure of 180 Ib. 
per square inch is no less than 5} with }3-in. stays 
pitched 4 in. from centre to centre. When it is 
considered that the load due to steam pressure is 
an elastic one, without momentum or impact, a 
factor of 54 is an exceedingly high one, and leaves, 
as we have already said, no inconsiderable margin 
to work upon, as far, at all events, as the mere 
tensile strength of the stays is concerned. Better, 
far, is it to have a medium factor of safety which 
can always be relied upon than to adopt and cling 
blindly to some practice or other that gives a higher 
nominal factor, but which may vanish at any 
moment, owing to faulty construction. 

Our next point is the shape of the stays. The 
more general practice is to make them of uniform 
diameter throughout. It is obvious that this shape, 
although right enough for stays that have to bear 
only direct tensile strains, is not a favourable one 
for stays subjected to repeated flexures, seeing that 
the strains on the fibres must, in the case of bars 
of uniform section, be concentrated at their ends. 
It is not an uncommon practice, we are aware, to 
turn down the thread for a length of several inches 
along the central part of the stays, with the object 
of lessening their stiffness and distributing the 
bending action over the entire length. But unless 
the threads are turned off completely and a con- 
siderable amount of solid metal besides, the at- 
tempt to distribute flexibility is useless. 

The objection urged, we know, against the com- 
plete turning down of the threads for any consider- 
able length in the middle portion of the stays is 
that it causes difficulty in threading the stays into 
the plates; but we believe that with some little 
extra care on the operator’s part this difficulty is 
not insuperable. Here be it noted that the pro- 
posed turning down of the middle portion of the 
stays need be carried out only in the case of those 
whose positions render them liable to flexure as 
well as to tensile strains. The fact, even if it be 
so, that the majority of the stays in a firebox may 
answer very well with full diameter throughout, 
is no reason against radical modifications being 
made in the shape of those stays that are subjected 
to other conditions. What the correct shape for a 
stay is, which shall give it a capacity for fairly 
uniform flexure throughout and at the same time 
not occasion serious difficulty in screwing it into 
the plates, has doubtless yet to be determined by 
experiment. 

The roof stays of the inner fireboxes of loco- 
motives, whether attached to girder-bars, or uniting 
the top of the box directly to the outer casing, as in 
the Belpaire type, are outside the range of this ques- 
tion, because, on account of their position and the 
material of which they are usually made, they are 
not subjected to those forces which cause rupture 
or deterioration of the stays we have been con- 
sidering. We may, however, before leaving this 








part of the subject, briefly refer to the palm stays 
that connect the firebox tube-plate to the lower 
part of the barrel. There is room, we think, for 
improvement in their construction by the addition 
of longitudinal flexibility, more especially when there 
is great length of barrel, so as to meet the thrust of 
the tubes caused by their expanding more than the 
barrel plates. The strains tending to bend and 
fracture the set-screws of these stays close to 
the tube-plate, due to the upward expansion of 
the plate, has been successfully met in modern 
practice by making the middle part of the 
stays long and flexible ; but something more than 
this is needed, and whoever can devise a method 
of giving them longitudinal flexibility, which shall 
be at once simple and efticient, will confer a lasting 
benefit on the users of locomotive engines. Opinions 
differ as to the best material for the set-screws of 
these stays. Some authorities use copper as being 
more suitable for copper plates in avoiding leakage, 
while others say they can never get the set-screws 
to withstand rupture unless they are made of tough 
steel or iron. Does not the trouble they admittedly 
give suggest the need for modifying them consider- 
ably? Is it not self-evident that in their present 
form they tend to cause longitudinal rigidity where 
flexibility is, above all things, needed to meet the 
contending strains ? 

In our treatment of the various points we have 
raised with regard to the staying of locomotive fire- 
boxes, we have advisedly avoided laying down any 
hard-and-fast rules for determining these matters ; 
preferring to offer guiding principles for considera- 
tion, and to leave the determination of actual details 
as regards diameters, pitches, and other like mea- 
surements, to be decided upon in each case as 
circumstances may require. 

We trust that we have said enough to direct 
attention to a subject which has not, we think, re- 
ceived the consideration which modern conditions 
call for in the staying of locomotive boilers. It is 
worse than useless to attempt to meet by brute 
force, as it were, the powerful and conflicting 
strains that are inseparable from the large dimen- 
sions and high steam pressures, and consequently 
high temperatures and large expansions appertain- 
ing to locomotive engines of the present day. In 
this category we put, for example, the too-common 
tendency to thicken up the inner firebox plates 
with the hope, apparently, of thereby enabling the 
boxes to better withstand the higher steam pres- 
sures they are intended for. The side and door- 
plates have gradually gone up from 3 in. in the good 
old days of 80 1b. or 100 Ib. steam pressure to } in. 
and even ;°; in., while firebox tube-plates have in- 
creased from § in. to 1} in. or upwards ; regardless 
of the fact that the ability of the plates to transmit 
heat is decreased by this extra thickness, and that 
the difference in temperature between the opposite 
sides of the plates is such as to cause internal 
strains, which rack and tear the box and cause 
injuries to both plates and stays, which with thinner 
plates would be avoided. 

We have already said—a point which cannot be 
too strongly emphasised—that more fireboxes have 
been brought to grief in consequence of their having 
been made too rigid, in the endeavour to adapt 
them to increased pressures, than by errors in the 
opposite direction. Doubtless the bad example 
set by the almost compulsory thickening up of 
firebox tube-plates in the endeavour to meet the 
distortion of the upper rows of tube-holes, result- 
ing from the heavy loads thrown upon these plates 
by the longitudinal roof staybars, has much to 
answer for in vitiating the practice in connection 
with the other plates of the box. But the rapidly 
extending use of the Belpaire form of staying, 
thereby relieving the tube-plates of all injurious 
downward pressure—wherein lies one of the most 
important features of this mode of staying—will, we 
should imagine, lead to much thinner tube-plates 
being reverted to; and thus tend, as we believe, 
to the adoption of thinner plates generally through- 
out the fireboxes of locomotives. oa 

Those who have had opportunity of examining 
old fireboxes are aware that, if only the stays 
are kept in good order, the plates of the inner fire- 
box may be run down much below the original 
thickness without inconvenience of any kind, an 
that when once they have reached this reduced 
thickness they show but little tendency to further 
diminution, because their very thinness keeps 
them cooler. Further, experience shows that any 
attempt to increase either the strength or the 
longevity of plates exposed to the intense combus- 
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tion that obtains in the fireboxes of locomotive 
engines, 1s frustrated by the fact that the extra ma- 
terial is quickly dissipated by the keener oxidation 
and the more rapid attrition which the exposed sur- 
faces are liable to, as a result of the higher tempera- 
tures to which their extra thickness, and, there- 
fore, their diminished power of conducting heat 
to the water, exposes them. 

We have now dealt with the various points of 
detail in the designing of locomotive fireboxes, due 
attention to which is, we think, of first importance 
in tending to minimise those failures with firebox 
stays which result from fatigue. It is not reason- 
able, however, to suppose that the breakage of 
stays, although lessened in number by improved 
construction, will thereby be entirely eliminated, 
and, in any case, there will always remain, as a 
source of more or less trouble and risk, those stays 
that rupture by excess of heat. We are thus 
brought to a consideration of the last branch of our 
subject, namely, What means can best be adopted 
to secure timely intimation of the rupture, or 
partial rupture, of firebox stays, to the avoidance 
of untoward circumstances ? 

We believe we are right in saying that the gene- 
rally adopted method in this country on which 
reliance is placed for the detection of broken stays 
is the rough-and-ready one of ‘‘hammer tapping.” 
It has certainly the merit of simplicity, and if carried 
out systematically by careful men possessed of sutfti- 
ciently sensitive ears, it may be effective enough as 
arule. But however efficient hammer tapping may 
be for the discovery of wholly broken stays—if 
efficient it be—it is impotent to reveal the exist- 
ence of partially fractured ones, and _ herein lies 
the weakness of the system ; seeing that partially 
ruptured stays, if located in groups, may suddenly 
develop into total fractures when least suspected, 
and lead to serious consequences. 

What other and more reliable means are there 
available for the detection of fractured stays? In 
reply, we would suggest the practice followed 
pretty generally on the Continental railways, of 
drilling holes either at one or at both ends of the 
stays, and sometimes right through them, as a 
means of indicating when rupture of a stay occurs. 

We make the suggestion in knowledge of the 
fact that, although trial of drilled stays has been 
made in this country, they have never come into 
favour, and are practically unused on our leading 
railways ; although the practice has been adopted 
more or less on some of the Australian lines. Why 
it has not been adopted at home is not very ob- 
vious, as its efficiency as a means of revealing broken 
stays is undoubted. We can only conclude that 
some inconvenience of a substantial character is 
found to attend its use, which turns the scale in 
favour of the old-established, though rough-and- 
ready, and admittedly defective system of ham- 
mer tapping ; the advocates of this system con- 
tending that although an individual stay, here and 
there, may undoubtedly escape detection, yet with 
the exercise of sufficient care at reasonably short 
intervals between the examinations, the risk of 
serious trouble is infinitesimal. This may be so, 
and doubtless collapses of fireboxes attended by 
serious consequences, resulting from the presence 
of unsuspected broken stays, are not as frequent 
as one might expect; but the instances of hair- 
breadth escapes may, as a matter of fact, be more 
numerous than we wot. We may add that we have 
ourselves used drilled stays on boilers of the loco- 
motive type used for stationary purposes without 
meeting with any drawback to the practice. 

In conclusion, we may repeat that we have 
throughout avoided treating this matter in any 
arbitrary spirit ; our object being rather to direct 
attention to the subject and elicit information from 
those who, having experience on the points we have 
alluded to, may be willing to furnish particulars, 
and thus help in the solution of the serious difficulty 
which the efficient staying of modern locomotive 
boilers undoubtedly presents. 

The subject admits of greater elaboration than 
we have attempted or thought necessary at this 
Stage, although we believe we have said enough to 
pave the way to a useful discussion of the question. 
Later on we may have occasion to refer to it again. 








NOTES. 
THE Heat or Combustion oF ACETYLENE. 
ENGINEERS quite commonly estimate the calorific 
value of a fuel from its chemical composition ; and, 
Speaking generally, the figures thus obtained are 





accurate within quite a small percentage. Excep- 
tions, however, do occur, and acetylene is one of 
them. Its chemical composition is given by the 
formula C, H,, so that 13 lb. of the gas consist of 
12 lb. of carbon and 1 lb. of hydrogen. Now, 
12 lb. of carbon burnt to carbonic acid gas will give 
174,600 British thermal units, and 1 lb. of hydro- 
gen, burnt to H,O, will liberate 61,560 British 
thermal units, making a total of 236,160 units. 
Actual experiment, however, shows the heat set free 
on the complete combustion of acetylene to be much 
greater, viz., 281,250 heat units, or nearly one-fifth 
more than that calculated from its chemical com- 
position. Similarly, it is found that the actual heat 
of combustion of cyanogen (C, N,) is nearly one- 
third more than that calculated from its carbon 
content. The explanation of the discrepancy is, of 
course, to be found in the fact that a large quantity 
of energy is absorbed in the production of these 
compounds, which is liberated in the form of heat 
on burning them. It is this fact which renders 
compressed acetylene so dangerous an explosive ; as, 
quite apart from any question of combustion, there 
is a large store of energy available for destructive 
purposes by the mere decomposition of the body into 
its elements. Some French experiments, indeed, 
showed the explosive energy of liquefied acetylene 
to be comparable to that of dynamite. It should, 
however, at the same time, be stated that at pres- 
sures not exceeding two atmospheres, it was found 
impossible to produce an explosive decomposition 
of the gas, which, under such conditions, is as safe 
as lighting gas. It is interesting to note that many 
food stuffs, such as starch and sugar, exhibit the 
same peculiarity as acetylene, their heat of combus- 
tion being greater than that estimated from their 
chemical composition. 


MINING AND METALLURGY IN SWEDEN. 


In an admirable paper, full of information, read 
by Mr. Bennett H. Brough, Assoc. R.S.M., at a 
recent meeting of the Society of Arts, a concise 
record is given of the position of the mining and 
metallurgical industries of Sweden, the Exhibition 
held this year at Stockholm supplying the greater 
part of the material upon which the author has 
worked to such good effect. The development of 
the mineral resources of Sweden has naturally 
been much facilitated by the development of rail- 
ways, and it will probably come as a_ surprise 
to many that this country has by far the 
greatest mileage per head of the population. Thus 
for every 10,000 people in Sweden there are 12} 
miles of railway, quite an appreciable property if it 
were divided up. Switzerland stands next with 
7.4 miles per 10,000. France has 6.6, Denmark 
6.1, Norway 6.0, Germany and Belgium 5.6, and 
then the United Kingdom with 5.4 miles per 10,000 
people. Of course, if the comparison were made 
upon the basis of area of territory, we should have 
almost a reversal, for at the present time Sweden 
possesses no more than 6154 miles of railway. 
The iron ore deposits occur chiefly in three forms : 
(1) Magnetite, containing as much as 6 to 10 per 
cent. of manganese, phosphorus being usually 
absent ; (2) red hematite ; and (3) brown iron ore. 
Descriptions are given of the various mines, the 
total output being shown by a diagram. Deposits 
of iron ore, rich in phosphorus, have become 
valuable since the introduction of the basic 
process, large quantities being sent to Germany 
and Austria. From 338 iron mines in Sweden, 
there was raised last year 3,646,114 tons of 
material, from which was obtained 2,038 ,094 tons of 
dressed ore. Mr. Brough gives particulars of other 
metalliferous deposits. Copper ores vary from 2 to 
5 per cent., the copper being usually sold in the | 
form of copper vitriol, of which 1,506,398 tons were 
made last year. Zinc to the value of 71,4551. was 
produced last year, besides which there was a little 
gold, some silver, lead, and manganese. Coal was 
mined to the extent of 225,848 tons, and though 
the total is not large the output has been increas- 
ing rapidly of late years. The deepest mines in 
Sweden are the Atvidaerg copper mines, which 
have a vertical depth of 1350 ft. The paper 
gave interesting descriptions of the various metal- 
lurgical exhibits shown by various firms and cor- 
porations at the Stockholm Exhibition, speak- 
ing in high terms of the patriotic manner in 
which many exhibitors arranged their contribu- 
tions, not with a view to advertisement, but for the 
general instruction, and with an evident desire that 
the national industry should be well represented. 
In concluding some iron trade statistics were pre- 





sented. From these it would appear that there 
were in Sweden last year 124 works at which an 
aggregate of 140 blast-furnaces were in operation. 
The production comprised 246,022 tons of forged 
pig, 225,103 tons of Bessemer and open-hearth 
pig, 738 tons of spiegeleisen, 15,284 tons of foundry 
pig, and 7271 tons of direct castings ; making a total 
of 494,418 tons of iron produced last year. Char- 
coal is practically the only fuel used in the Swedish 
blast-furnace. There are 137 wrought-iron and steel 
works, the production for last year being 188,396 
tons of wrought iron, 114,120 tons of Bessemer 
ingots, 142,301 tons of open-hearth ingots, and 604 
tons of crucible steel ingots. 

Tue Coat Suprty or tHE Unitep Krinepom. 

In a very interesting address to the Royal Sta- 
tistical Society, delivered last Wednesday, Mr. 
Leonard Courtney, M.P., dealt with the question of 
our coal supply, asserting that experience had very 
fully confirmed the substantial accuracy of Jevon’s 
prognostications of some 35 or 40 years ago. In 
1860 the output of coal from British mines was 
86 million tons, and from those of the United 
States 16,000,000. In 1886 the British output 
had been raised to 195 million tons, and that of 
the United States to 170 millions. At this date 
the price at the pit-head was 4s. per ton in the 
former country, and 6s. per ton in the latter. 
Since then the price in Great Britain has increased 
to 6s., whilst the cost in America has been reduced 
to 4s. The above facts to which Mr. Courtney has 
drawn attention may have serious consequences in 
the near future, especially as much the same thing 
has been occurring in the case of iron ore. Fortu- 
nately, so far as this latter is concerned, good sup- 
plies are still obtainable from foreign mines situated 
near the seaboard, and these can therefore be 
cheaply conveyed to this country. It still remains 
to be seen, however, whether it may not in the end 
prove cheaper to carry fuel to the ore, instead of, 
as is mainly the case at present, ore to the fuel. 
The increasing cost of mining, as collieries have to 
be worked at greater depths, is in any case likely 
to severely handicap the British. manufacturer, un- 
less, as is not improbable, it may be possible to 
diminish the labour bill by the more general intro- 
duction of machinery. In the nature of things the 
cost of materials must continue to augment as 
greater depths are attained. The work of maintain- 
ing the roof, already sufliciently serious in deep 
collieries, seems certain to increase as still lower 
seams are worked. It is true that no coal mine 
in this country has yet reached the depth of 
the Red Jacket shaft of the Calumet and Hecla 
copper mine, which attains 4000 ft. ; but in that 
case the roof to be supported is in itself much 
more solid than the rubbish overlying the coal, 
falls of which are by far the most serious source of 
accident in our collieries. Fortunately, whatever 
may happen here, within the next century and a 
half, the Empire at large is not likely to suffer, as 
New South Wales alone is stated to have more 
than 500,000 square miles of coal measures, whilst 
in the Dominion the Vancouver mines are recog- 
nised as being the best on the Pacific Coast. There 
may thus in time be a considerable transference of 
mechanical industries from the heart to the con- 
fines of the Empire, though naturally such changes 
must in the nature of things be accompanied by 
serious consequences for those at home. 


Marautis Ito’s Apvick To His CouNTRYMEN, 

Since his return to Japan, and being free from 
the care and responsibilities of office, the late 
Prime Minister, the Marquis Ito, has been tender- 
ing his countrymen some good advice, and giving 
them the benefit of his experience in Europe and 
America, and it is to be hoped that his words will 
be taken to heart. He deplored the tendency of 
the nation to rush into extravagant enterprises 
before finding out whether there was a possibility 
of executing them, or even of finding the money 
wherewith to set them going. He warned them 
against the evils of pride and extravagance. During 
a recent visit to Osaka, he was struck with sur- 
prise at seeing the amount of pride and luxury 
that the citizens indulged in. That city during 
the past few years has become an important indus- 
trial centre, and huge fortunes have been rapidly 
realised, with the usual results of newly-acquired 
wealth, namely, extravagance and vulgar show. 
He warned his fellow-countrymen that it was’ the 
universal experience of nations which emerged 
successfully from military encounters to rush into 
schemes of great magnitude, and that this phase 
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was also universally followed by wide - spread 
depression. He hoped that his nation would 
take warning from Germany and proceed slowly and 
steadily, being content with modest results at first ; 
then, when the foundations had become stable, larger 
schemes could be safely expounded and carried out. 
The nation had to find out what its income would be 
before launching out into extravagant schemes. 
The same was true in private business, and if 
Japanese capitalists and others bore this principle 
in mind success would crown their endeavours. 
He also impressed upon his hearers the necessity 
of dropping many of the insular prejudices which 
Japanese still entertain—notwithstanding all the 
progress which they have made—against foreigners. 
In the course of his recent travels he had noticed 
how men of all nations combined in every country 
to develop the resources of Europe and America. 
English, French, American, German, and Italian 
capitalists were found putting up money together 
to develop the mines in the Rand in South Africa. 
Each nation invested in the other’s securities, 
all thoughts of race being dropped out of sight. So 
it should be in Japan, but at present foreigners 
found no inducement to invest their money in the 
country ; they were not welcomed, in fact, were 
kept aloof by the Japanese, who seemed to fear 
that something dreadful would follow if they en- 
tered into business or other combinations with 
foreigners. He urged that Japan should at once 
take steps towards perfecting her laws, so that 
foreigners would find the most perfect security for 
their lives, their capital, and their property, by 
which they would be attracted to the country 
and settle there and invest their money. It 
is somewhat surprising to find that the Marquis 
was of opinion that the teachers in the common 
schools were encouraging the anti-foreign spirit, and 
were thus to a large extent responsible for some 
of the difficulties which were arising. He protested 
against a narrow, shoddy patriotism being instilled 
into the hearts of the rising generation, and he in- 
sisted that the anti-foreign feeling of the past few 
years must be eradicated, and foreigners received 
with cordiality. In view of these remarks, it is 
not surprising that Japanese journals are beginning 
to notice that Japanese students who are sent 
abroad to pursue their studies, are not treated with 
the same cordiality as formerly. Public schools, 
factories, and workshops were freely placed at their 
disposal for inspection, and to facilitate their scien- 
tific studies. It is stated that this hospitable mood 
on the part of foreigners has entirely changed since 
the late war with China. Workshops, factories, 
arsenals, laboratories, have been closed to Japanese 
students almost universally, while they meet with 
coolness everywhere. The question is asked, To 
what can this be attributed? Probably, if the 
Marquis Ito were applied to, he could answer this 
question. 








FIFTY YEARS OF UNIONISM. 
To THE Eprror or ENGINEERING. 

Sir,—In your article on ‘‘ Fifty Years of Unionism ” 
last week, you say, that after the resumption of work 
after the 1851 strike the roll of members was not so much 
reduced as might be expected from the numbers signin; 
the declaration. I have before me a work entitle 
‘*Workmen and Wages at Home and Abroad,” by J. 
Ward ; publishers, Longmans, Green, and Co., 1868. In 
his account of the 1851-2 strike the author quotes some of 
the resolutions of the Society’s manifesto issued after the 
strike, one of which is as follows : 

1. *‘ That, in consequence of the present position of our 
affairs in relation to the dispute, this meeting is of 
opinion that those of our members who may be compelled 
to sign the ‘Declaration’ should not be excluded.” Fur- 
ther on, in the comments accompanying the manifesto, 
the following passage occurs: ‘“‘We cannot command 
absolute self-sacrifice. Between two evils we are com- 
pelled to choose the least. The proposals contained in 
the above resolutions, if they are adopted (as we doubt 
not they will be), will place those members who continue 
in the Society, after having signed the ‘ Declaration’ in 
a position not to violate a moral truth, however reluctant 
they may feel to submit to such an act of tyranny; and 
in the prospect of this change, we say that we will not 
exclude any member who now signs the employers’ ‘ De- 
claration’ from obtaining bread for himself and_ his 
family.” 

However, I think this absolution is a striking sample of 
union ‘ethics that would not be lost at the present junc- 
ture, and is certainly wanted to explain the condition of 
the roll of members you refer to. It shows very plainly 
that any direct attempt to ‘‘ smash the union ” is likely to 
fail. Agreements extorted by compuision are of no value, 
since they are not either in law or morality. 

remain, yours faithfully, 
FEDERAL. 


December 15, 1897. 





THE PAST SUMMER TRAIN SERVICES. 
To THE EpiToR oF ENGINEERING. : 

Sir,—I fear what might have been a useful discussion 
is degenerating into acase of ‘‘’Tis” and ‘‘’Tisn’t” be- 
tween Mr. Stretton and myself over the body of the 
Midland Railway. If your readers will take the trouble 
to read my letter in yours of November 26, along with 
Mr. Stretton’s of December 3, I think they will see that 
my ‘mild protesting” against Mr. Stretton’s methods of 
dealing with my former letter has not had the desired 
effect of causing him to write with the printed letter 
beside him, and so save him from an appearance of 
mixing the matters up, and making me say things I 
never did. 

I never suggested that Mr. Stretton should speak at a 
meeting as a shareholder on deceleration. What I said 
was, that if he could see a comparative table of the 
through Scottish passenger traffic for dach year from 
1888 to 1897 on the three great routes, he would have some 
— for speaking out in the interest of the Midland 

ilway. 

Mr. Stretton says he is in a better position at Leicester 
than I am here for noting Midland Railway working, but 
if he means to put personal observations on a passing 
platform against what I called ‘“‘much study of authentic 
statistics,” added to my own observations at Carlisle, and 
those of many others at various points, then I give 
him up. 

I quote one sentence from my last letter, and then 
quote Mr. Stretton’s rejoinder, to show my reason for re- 
fusing further to discuss the matter (even if you were still 
willing to open your columns). I said: ‘‘I am well u 
in the relative lateness of Midland and North Britis 
Railway trains at Carlisle, and if the term ‘sin’ is 
suitable for the latter then ‘sinner’ is correct for the 
former. If Mr. Stretton had carefully examined and 
analysed the daily arrivals of both, not only for last 
summer but for a year or two, he would have found that 
I was not rashly — into print.” Mr. Stretton writes: 
“The working of the Midland Railway system must not 
be judged simply by the time at which the North British 
Railway Company arrive at Edinburgh with trains from 
Carlisle.” 

After this I can hardly hope Mr. Stretton will take my 
word for it, that I have carefully analysed (and worked 
out to decimals even) the relative daily punctuality of 
the Midland and North British Railway at Carlisle for 
long periods, and up to date; and on such scientific basis 
I must take my stand and adhere to my points. In this 
relative or comparative analysis of unpunctuality no 
allowance was made for the fact that the North British 
Railway is at the mercy of the Highland and Great North 
Railway, the scandalous congestion at Aberdeen and the 
chronic block at Perth, nor for the delays in re-marshal- 
ling trains in the constructive chaos of Waverley, nor for 
the reverse fact that the Midland Railway starts from a 
quiet dead-end station in London, and has its own clear 
road to Carlisle. 

The table of the timings of the Scottish expresses in 
1895 and 1897 is useful and interesting, but hardly has 
connection with the deceleration question, which began 
long before 1895, and is a matter concerning the expresses 
all over the system. This has been so often and full 
set out in the press here and in the United States that 
need not go into it, more especially as I do not want to 
write a ‘*‘ Decline and Fall of the Midland Railway.” 
I would make a confession, and say that the Midland 
Railway was once an idol of mine, but for the fact that 
if I did Mr. Stretton might retort by reminding you of a 
bad trait in human character which shows itself by a nasty 
tendency to kick an idol which falls. But we are only 
using the Midland Railway for scientific discussion and 
deductions. 

T am, Sir, yours faithfully, 
ORMAN D. MAcDonaLp. 

Edinburgh, December 6, 1897. 








CHAINLESS CYCLES. 
To THE EpiTor OF ENGINEERING. 

Srr,—As an Englishman who first successfully applied 
bevel gear to a bicycle asa means of propulsion,{I think it 
will be sufficient excuse for me to say a few words on the 
various comments you have recently published about these 
machines. These comments being chiefly against, it may 
be a little refreshing to hear something in their favour. 

As a matter of history, the ‘‘ Battle of the Gears” com- 
menced in 1893, when I exhibited the first successful 
bevel-geared bicycle at the Stanley Show (not last end 
by the French Company, as stated in your whee 3 These 
machines I called the ‘‘ Fearless,” and from what they 
have had to put up with since that time, they have well 
earned their name. 

The first machine exhibited was almost a fac-simile of 
the present Pope machine (see illustration inclosed ; I am 
sorry I cannot lay my hands at the present moment on a 
1893 catalogue). 

In 1894, 1895, 1896, and 1897 I exhibited at the Stanley 
Show (although not mentioned by your reporter) the 
present ‘‘ Fearless,” copied by the French firm you men- 
tion and many other firms, English and foreign. 

These two systems are, practically speaking, the only 
two feasible applications of bevel gear for driving 
bicycles, both in theory and practice. 

here are many other ways of driving by bevel gear, 
nearly all of which I have tried, but both in theory and 
practice they do not give such good results. These varia- 
tions are continually being brought out as new, and after 
a short period given up as a failure, and forthwith some 
would-be clever reporter writes up an homily on the vile- 
ness of bevel gear, and the inaneness of any one departin 
from the orthodox chain, which thereby has been endowe: 





with inalienable rights for propelling purposes in the eyes 


of some of the rising and very fresh generation of young 
reporters whose bete-noir seems any reference back for 
more than a couple of years. 

To most people one bevel-wheel is the same as another, 
and so long as it is used to drive a bicycle, should work 
equally well in any position and in any manner, regard- 
less of any laws of mechanics and such like trifles. 

This fact many firms will find out later on, their sole 
idea hingeing on the advantage of having a patent of 
their own (generally not worth the paper it is written on), 
or buying that of some poor inventor for a trifle, and 
copying as near as possible those who have had more ex- 
perience. If the so-called patent comes from the Conti- 
nent or America, so much the better, it is sure to be 
something perfectly new, especially if it comes from far 
enough away; it is itively absurd to suggest that 
some one in England, and almost on their doorstep, 
should know, or be capable of knowing, anything about 
such a subject, and bring it to the perfection it has 
attained. 

The position, however, is a serious one for English 
manufacturers who have been content to jog along 
in the old rut, flattering themselves that finality 
had been reached, but who will now have to ex- 

rience a rude awakening at the hands of go-ahead 
oreign competitors continually on the look out to 

expand their trade and open fresh markets. They have 
got a clear lead of 12 months of any English manufac- 
turer at present, and it behoves makers here to liven up 
or before very long they will feel the pinch. American 
machinery has practically ousted the British from cycle 
making, and American machines will follow the same 
lead, if the — manufacturer does not set his house 
in order, and alter his mode of management ; purchasing 
American machinery alone will not keep them in line. 
In all well-managed mines the work of prospecting and 
development in a judicious manner, must proceed side b 
side with the actual extraction of the paying mineral, 
otherwise the mine would soon stop, a fact that applies 
with equal force to the cycle industry. 

Professor Waldo in his recent paper on ‘‘ The American 
Bicycle” has struck the keynote when he stated that cycle 
making would now have to follow scientific lines, and the 
firms who rely on the hitherto happy-go-lucky and rule- 
of-thumb toe ba will now stand a very poor chance, for 
the inexorable law of Nature, ‘‘ the survival of the fittest,” 
exists in the cycle world as in any other. 

Experience with chainless machines at present is the 
reater on this side the water; it rests with English manu- 
acturers and capitalists as to whether it will remain here. 

The stock fallacy of the English manufacturers’ advisers 
states the chainless machine will never be any good. This 
is a thoughtless and reckless statement, besides a great 
mistake, the actual independent tests of the Pope Com- 

Sing: the human element removed (which hitherto 

s been the great unknown and disturbing factor in trials 
of this nature) have proved that a chainless bicycle on 
the bevel-gear —— is quite equal to a chain bicycle. 

The Pope Company have spent many thousands of 
pounds for their own satisfaction, to prove the gear was 
right before embarking on its wholesale manufacture ; 
and it stands to reason with their enormous capital, and 
the best of engineering advice, and tests to back it up, 
they would not be so very foolish as to make such a radical 
ae ee from precedent, without ee sure 
beforehand that such change was for the better. 

The French Company have also spent many thousands of 
pounds, andI myself have done the same, all with the same 
object, namely, of satisfactorily and practically proving that 
the bevel gear on these two systems are quite equal to the 
chain. These and other firms might have obtained the 
necessary information from me at a tithe of what it has 
cost to find out for themselves, and no firm has yet been 
able to depart from the lines I had already laid down, 
and all are still far behind in details. 

The claim-of the American Company, in the lecture on 
‘““The American Bicycle,” that it was reserved for 
American skill to devise means of cutting the gear wheels 
correctly and cheaply, is also wide of the mark. I have 
devised a simple machine to automatically cut any form of 
tooth on a bevel-wheel theoretically correct at a cost of 
about one-third that of the present methods. The Ameri- 
can machine forming involute teeth only, besides oo 
a complicated and intricate piece of mechanism, woul 
cost at least about five times that of one of my machines, 
judging from the illustration given at the lecture. . 

Not wishing to unduly press upon your space, I will 
now give a little theory. For five years I have stood 
alone in support of this theory, but during the last three 
months many men of eminence and skill in the engineer- 
ing world, after careful consideration and discussion, 
have acknowledged its correctness, some of whom, no 
doubt, will make their voice heard on this subject at a 
later period. 

The theory, as applicable to a chain bicycle, cannot 
epply to a bevel-geared bicycle, and I would warn before- 
hand those too sure ones who usually rush at the chain- 
less from that point of view, generally proving that the 
bevel gear is only about two-thirds as efficient as the 
chain. If this be true, then practice with bevel gear 
gives an efficiency of about 125 per cent., which is absurd 
on the face of it. In the chain bicycle the load on the 
back axle can rise to nearly 14 times the weight of the 
rider plus the weight of the frame. In the bevel-geared 
bicycle the load on the back axle can never rise to more 
than the weight of the rider plus the weight of the frame. 
In both cases the assumption is made that the frames 
are equally rigid to resist the strains they will be sub- 
jected to. J 

That this will be disputed goes without saying ; but as 
a very vital point in cycle science, I think it will be of 
interest to engineers and some of your mathemati 








readers, who have hitherto not considered the subject, 
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but now will be able to discuss it during the long even- 
ings, and probably may afterwards look upon a chainless 
bicycle with more respect than it before possessed ; besides 
opening their eyes to the fact that finis is not yet written 
in the propulsion of bicycles, in spite of the too precipi- 
tate publication of 99 per cent. and over-efficiency from 
various professors who have been caught napping, and 
only looked at the question from the standpoint of the 
static efficiency of a chain and bevel-wheel for transmit- 
ting motion per se, and not in relation to the total dynamic 
efficiency of the machine due to the initial load carried 
and the mode of application of the power, which in one 
type materially increases the initial load, while in the 
oer type it does not do so to any appreciable extent. 
Yours faithfully, 
W. Hemineway. 
889, Fulham-road (Putney Bridge end), London, S.W. 
December 13, 1897. 





THE COST OF BRITISH versus AMERICAN 
LOCOMOTIVES. 
To THE EpIToR OF ENGINEERING. 

Sir,—Mr. Angus Sinclair’s letter to the Times on the 
above subject is somewhat startling, and, if true, should 
certainly awaken our locomotive builders out of any com- 
placent self-satisfaction in which they may be indulging ; 
and should also warn our workmen not to think too 
lightly of foreign competition, which is certainly be- 
coming a very serious factor in our industrial and com- 
mercial position, demanding the most earnest and thought- 
ful consideration. But, while quite alive to this, and de- 
ploring exceedingly the present suicidal policy of our 
trades unions, I take exception to both Mr. Sinclair’s so- 
called facts and conclusions. His ‘‘ facts” are: 1. ‘‘ Most 
of the contracts were bid for by British locomotive 
builders, and Americans received the orders because their 
prices were the lowest submitted ;” 2. ‘‘The British en- 
gineering press ‘ howled’ that the use of inferior material 
enabled Americans to undersell their British rivals ;” and 
3. “In spite of the low wages paid to skilled mechanics 
in Glasgow, the cost of building a locomotive there is 
considerably higher than it is in the United States.” His 
conclusions are: ‘‘This seems to indicate that British 
locomotive builders are rapidly losing their hold of foreign 
markets,” and ‘‘The large foreign orders that have come 
to American locomotive builders is the beginning of the 
end that will see British locomotive builders out of the 
foreign market.” Now, Sir, taking the facts in the 
above order, No. 1 is much too vague and indefinite 
to require much attention, and it would be well if 
Mr. Sinclair would kindly supply more particulars. 
No. 2 I have no hesitation in fully contradicting, 
as our engineering Press takes rank with any other 
section of our Press, and I think the ‘‘ howling” is more 
characteristic of the ‘‘ other side.” And now we come to 
the one important “fact” (No. 3) that ‘“‘in spite of the 
low wages, &c.” Here, again, I join issue, for although 
Iam quite willing to grant that taking two engines of 
about equal size and weight, the American engine may, 
and I have no doubt does, and should, cost less than 
ours; but what I maintain is that the Americans could 
not have built our engines for less money than they cost 
us, while, at the same time, I am sure we could build 
their engines for the same, or less, than they cost them. 

You will, at the same time, moreover, see that the first 
cost does not really represent the actual value of a thing, 
as very frequently the dearer is really the cheapest in the 
end. I don’t think anyone who knows anything of the 
matter will deny that the running gear, or, roughly, the 
parts below the frames of our engines and tenders, are 
much superior in workmanship and finish to the American 
engine ; and while I am forced to admit that possibly we 
spend too much for the sake of appearance and finish, we 
must not forget that locomotive aiid in this country 
are very much in the hands of the engineers, who demand 
everything to be first-class in every way. In the United 
States the builders seem to be able to supply what they 
like. The reason of this is not far to seek; but I have 
already taken up too much of your valuable space, and 
now conclude by saying that if the ‘‘ facts” are not very 
trustworthy, much less are the conclusions, which, at the 
best, are but prophecies which time alone can verify. 


; Yours, &c., 
Crieff, December 7, 1897. A. Linton LoGaN. 








THE ROYAL ENGINEER OFFICER’S WORK 
IN PEACE AND WAR. 

: To THE Eprror OF ENGINEERING. 

_ Stz,—Your correspondent who again employs his spare 
time and surplus energy in attacking the system pursued 
by Successive Governments of placing highly educated 
military men in non-military positions of trust, may rest 
assured that so long as the attack is confined to anonymous 
writers, and so long as writers of ‘‘sufficient influence and 
authority ” are so conspicuous by their absence from the 
discussion as to cause his lament—no sane man will take 
the smallest notice of the agitation. Had your correspon- 
dent been able truthfully to sign himself disinterested 
onlooker his letter would more valuable than it is ; for 
he practically acknowledges himself as ‘‘ interested.” 

The whole of the correspondence can be summarised as 
an attempt to prove by vague generalities that the 
system attacked is bad for the Army, bad for the posts, 
and more particularly bad for ‘interested onlookers.” 

.. The Government must be the best judge as to whether 
it is bad for the posts, and judging from the persis- 
tent continuation of the system, it would appear that 

yal Engineer officers have hitherto given satisfaction 
tea manner in which their civil work has been per- 


It is perfectly true that a very large number of Royal 


Engineer officers are so employed—especially in India ; 
but it is not true that such officers are a burden to any 
important extent on the Army funds. The American 
Nation (as United Staters like to call their country) runs its 
Army on the cheapest possible lines, and has always and 
consistently endeavoured to give useful non-military em- 
ployment to a number of its Engineer and Artillery 
officers. 

The system may therefore be regarded as economical, 
and as regards efficiency, if there were any lack of it, 
your correspondents would certainly have emphasised 
the matter in detail, accompanied by someone on a big 
drum, in a leading article. This, however, neither they 
nor you can do; it would be an easy matter to record a 
string of names where ‘‘sappers” have filled difficult 
civil posts, not only well, but with ¢éclat, and the same 
can be said of “‘gunners,” one of whom now rules Egypt. 
Your correspondents fear that so much non-military 
work may and will produce a deficiency in the knowledge 
of war among the officers of the corps of Royal Engi- 
neers. Would it not be more convincing to adduce a few 
examples ? 

As a fact, the Royal Engineer officer has always done 
particularly well in the field ; and at the present moment 
two engineers are generals in command of forces on 
active service—one on the Nile, the other on India’s 
north-west frontier. And if we look back into the past, 
Napier of Magdala, Gordon, Graham, and other notable 
commanders have brought sufficient honour to the corps 
to stop the sneers of —— critics. But just as star- 
light is mainly fed from the more numerous and smaller 
luminaries, so in_the officers’ list of the corps of Her 
Majesty’s Royal Engineers its main value consists in the 
numerous lesser lights with which the list is filled. 

This high average efficiency is no doubt the reason that 
so many non-military posts are given to Royal Engineer 
officers. Their general excellence is known, their previous 
records are good, and the appointments are usually given 
to what may, therefore, be regarded as the cream of a 
high-class service. Civilians, on the other hand, how- 
ever excellent, have first to make their mark individually 
before they are even known, and can come within the 
consideration of a Minister or a department. 

When, however, a civilian kas made his mark, and is 
eligible, as it were, for Government employment, he is 
usually so well remunerated professionally that a Govern- 
ment ——- is not acceptable to him. 

Another argument strongly in favour of the present 
— is the undoubted public opinion swiftly spreading 
that every citizen should qualify to fill some useful post 
in the event of that supreme struggle for existence which 
may at any moment be sprung upon us in the not ver 
distant future. Instead, therefore, of finding fault wit 
our Governments for giving useful employment to a 
numerous class of highly odeuted officers—whereby the 
list of such officers is greatly increased without any undue 
strain on Army funds, the country should rejoice that 
it is possible to do so. 

The papers are occasionally filled with appeals for the 
employment of Tommy Atkins in order to popularise the 
service ; yet when the Government does the same sort 
of thing for a usefui class of officers, there are papers to 
be found whose editors seem to encourage a crusade 
against this reasonable policy. 

Depend upon it, Mr. Editor, that the more officers we 
can pass through the mill and place on the reserve of 
officers (and this can only be done by giving them accept- 
able employment in civil life), the better it will be for the 
country should we ever have to pass through a period of 
storm and stress. 

The employment of Engineer officers in civil posts is 
therefore justified, and may be summed up in three words 
—economy, efficiency, expediency. 

T am, Sir, your obedient servant, 
J. T, BuckNiLi. 
(Late R.E., and Unemployed.) 








THE CHITTY DYNAMO. 
To THE EDITOR OF ENGINEERING. 

S1r,—Referring to the letter from Messrs. Willans and 
Robinson, Limited, appearing in your issue of the 10th 
inst., we beg to be allowed to state that when our private 
prospectus was prepared, it was intended to append (in 
addition to the dynamo tests given on pages 8 and 9) a 
report by Messrs. Willans aud Robinson of tests with the 
same machine as a motor; hence the use of the word 
“reports” in the paragraph named. The motor tests 
were, however, drop out, as it was considered un- 
desirable to add so much technical matter. 

The figures given on es 8 and 9 are correctly re- 
ferred to as “reports” of tests. We are tly in- 
debted to Messrs. Willans and Robinson for having 

ublicly endorsed the facts upon which all our claims are 
Ronni, namely, those set forth in the Tables on pages 8 
and 9 and the di m on page 13 of our prospectus ; 
but we think they distinctly contradict themselves when 
they say that ‘‘ No copies of reports by us are appended.” 

e are surprised that Messrs. Willans and Robinson 
should go so far out of their way to insinuate misrepre- 
sentation. With reference to their statement that the 
prospectus marked “‘ For private circulation only,” was to 
their knowledge “ widely distributed,” we beg ong ey out 
that, as a matter of fact, only 1000 copies of the final pro- 
spectus were printed, and even these have not all been 
distributed. 

If, for reasons of their own, they desire it to appear that 
they have expressed no opinion as to the merits of the 
Chitty machines, we would remind them that they gave 
expression to their views in the most practical manner 
possible in the proposals which they made to Mr. Chitty 
after the trials at their works. 





We cannot be held responsible for such carelessness as 


would lead anyone to suppose that the notes on page 7 of 
our prospectus could have emanated from Messrs. Willans 
and Robinson ; and it is well known to Messrs. Willans 
and Robinson that these explanatory notes are merely 
put forward as an analysis of the tests following them, 
and that they were, in fact, originally pre for their 
express benefit by Mr. Chitty and Mr. R. H. Housman 
when the negotiations to which we have referred were 
proceeding. 

The notes on page 10, and the diagrams on pages 11 and 
12, are in no way put forward as coming from Messrs. 
Willans and Robinson. 

Weare pleased to forward you herewith copies of motor 
tests, also copies of trials made with the same machine as 
a dynamo, and the combined efficiency curve. As these 
matters may be of interest to many of your subscribers, 
please to understand that you are at liberty to publish 
them should you feel disposed to do so. 

Yours faithfully, 
H. W. Evans, Secretary. 
(For the Chitty Dynamo and Motor Company.) 

St. George’s House, Eastcheap, London, E.C., 

December 14, 1897. 








TORPEDO-BOAT DESTROYERS. 
To THE Eprtor OF ENGINEERING. 

Srr,—Since hearing the paper read by the Hon. C. H. 
Parsons on his turbo-motor before the Institute of Marine 
Engineers, I have thought over the requirements of our 
Admiralty that these faster boats should still be required 
to goastern! Don’t you think the time has come that 
these destroyers should be designed simply to go ahead ? 
Even as they are at present, time is saved by taking a 
round turn out of them in preference to going ahead 
and astern to accomplish it. If all hollow lines were 
abolished, the ‘‘deadwood” cut away entirely, the 
rudder power increased, and with the lessened tendency 
to ‘‘heel,” with reduced height of inboard weights, these 
boats would come about splendidly. As it is at pre- 
sent, at 28 knots—let alone 38—when the order is given 
to ‘stop her,’ down goes her head and up goes her stern, 
every man aboard has to get fresh foothold, and for the 
moment every one is out of gear. Not only so, but the 
engines are working under their best conditions when 
going ahead, and with the continuous movement in one 

irection no distraction would occur to the crew when 
coming about at full speed. I think this matter worthy 
the attention of those concerned, as speeds are becomin 
such that nothing should be left undone to insure smooth 
working. Possible difficulties in narrow waters are not 
worth consideration. 

IT am, Sir, yours truly, 
D. Ramsay Suitu, M.1. Mar. EF. 
Pier Engineering Works, Limehouse Pier, London, E., 
November 29, 1897. 





PORTLAND CEMENT. 
To THE Eprror oF ENGINEERING. 

Sir,—Mr. Bamber’s letter in your last issue is very 
much to the point, and cannot fail to reassure such as 
your correspondent ‘‘ B.,” and others, who, like him, are 
sincerely solicitous for the welfare of this country. 

My object in now addressing you is to advocate the 
abolition of the expression ‘‘ nothing on a 50” used in man 
specifications, and referred to by Mr. Bamber. It is, 
am told, practically impossible to insure that there are 
not some particles in a large bulk which will not pass a 
50-mesh sieve, and that therefore it has become customary 
to allow a small percentage of residue to cover these. As 
the openings of a 50-mesh sieve (so long in use) are now 
found to be too large, I strongly urge the adoption, in its 
stead of a 100-mesh (10,000 holes per square inch) of wire 
not less than .004 in. in diameter, and not the odd 76 
mesh now sometimes used. 

Yours faithfully, 
V. DE MICHELE. 

Higham, Rochester, December 12, 1897. 





SOME SUGGESTIONS FOR THE FUTURE, 
BY A MACHINE-TOOL MAKER. 
To THE EDITOR OF ENGINEERING. 

Sir,—Assuming that the conditions of labour stipulated 
for by the executive of the employers in conference with 
the men’s representatives are those that are to guide and 
—_— the great engineering trade of this country in the 
uture, some remarks from a machine-tool maker may 
just now be ry va Tt may be asked ‘‘ Why from a 
Machine-Tool Maker?” The answer is, firstly, because he 
is, as it were, at the Genesis of mechanical pa ap apn 
secondly, because the cause of the existing strife is trace- 
able in the main to his productions; and, thirdly, that it 
will be to him in future that the various branches of 
mechanical engineering will look in the installation of 
the labour-saving tools and appliances necessary to hold 
their own against foreign competition. From the tool- 
maker’s point of view one of the chief matters for con- 
sideration is what the attitude of buyer to seller during 
the last decade has been, and how in the future an im- 
provement may be effected for the benefit of all. 

pm | first Government departments, State railways, 
and the like, it has been customary to submit for public 
or restricted tender designs or detailed descriptions 
(sometimes both) of special as well as ordinary machines 
required, such designs and descriptions being frequently 
the production of some one firm —— invited (but 
not always) to compete for the work; and, again, when 
the privilege of tendering has been confined to a compara- 
tive few, such few have ape | been selected more or 
less haphazard, and without reference to the grade of 





workmanship done by each. The effect of this been 
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discouraging, firstly to designers, and secondly to pro- 
ducers of the best work. In future it is suggested that 
for work of a special character, involving as it generally 
does new drawings and patterns, the parties invited to 
tender should not number more than two, or three at 
most, and should, as far as possible, be selected from 
the same grade or class, according to the degree 
of accuracy and finish considered necessary for the 
particular work. Generally speaking, one would not be 
far wrong in classifying the grades = districts. In the 
various districts the skill of the mechanics varies percep- 
tibly. Take, for instance, Manchester, Glasgow, “pom 
and other Yorkshire districts, such as Halifax, there is 
a marked difference in the class of work done in each. 
Details of the work to be performed, rather than a descrip- 
tion of the machine considered by the buyer as best for 
the work, should also be the more prominent feature of 
the inquirer’s specification. It is manifestly unfair to 
hand over to one maker the designs and details of another, 
particularly if maker No. 1 has already constructed ac- 
cording to those designs. If it can be shown that an 
unfair price is being asked for a duplicate machine, or 
that the first machine is unsatisfactory in working, and 
cannot readily be rectified, then there could be no valid 
objection to another maker, or even other two, being called 
upon to submit competitive tenders, to be judged on their 
merits both as to design and price. An instance is worth 
recording here as showing the result of a bad system. A 
Government Department called upon makers, whom we 
will call A., B., C., and D., to tender for a very special 
machine. A. got the order and made the machine 
(thereby ascertaining its cost). The next year a dupli- 
cate was required, and B., C., and D., were pods: 
with outline drawings of machine supplied by A. to guide 
them in tendering. This time A. quoted again at an in- 
creased figure, based on actual cost to afford him a small 
profit. B. tried a rather Jower figure than his previous 
one, and secured the order ; like A., he bought his experi- 
ence an¢ followed a similar course the following year, and 
with the same disappointing result as experienced by A. 
The order for the third machine C. secured. Curiously, a 
fourth machine came to be ordered, and this time A. was 
the successful competitor, and thus got a duplicate order 
four years after his first, and this notwithstanding that B.’s 
machine was the only really satisfactory one that had been 
supplied. Thus costly drawings and patterns were made 
by three different firms, a loss was probably incurred by 
each, for it is seldom, if ever, that the price obtainable 
for a first machine will clear drawings and patterns, and 
it is improbable other similar machines will again be re- 
quired. Beyond a trifling gain in first cost the Govern- 
ment Department has not profited, because, instead of 
getting a gradual improvement based on unbroken ex- 
perience, the reverse has happened. If the foregoing 
suggestions could be actéd upon, even in part, a vast 
amount of valuable time and expense would be saved the 
tool makers, which could and doubtless would be devoted 
to the further development of machine tools for the benefit 
of the community generally. 

Alluding secondly to the customs of what may be 
classed private concerns. A great number of the most 
important—and it may be noted with satisfaction here, 
that with very few exceptions they are members of and 
form the backbone of the Employers’ Federation—have in 
the past been exceedingly fair in their dealings with 
machine-tool makers, encouraging by their actions inven- 
tive genius and furthering the interests of the trade at 
large. Still, there remains an almost greater number 
whose methods are open to question. One important 
point to draw attention to is the manner in which tool- 
makers or their representatives are received, particularly 
if they happen to come from near at hand. Far more 
consideration is shown if a traveller from the States or 
Continent comes round. He is generally received with 
open arms, ushered into the works, and allowed to spot 
some piece of work he has a special machine to deal with 
and propose for ; he informs his host what a saving can be 
effected by installing such a machine, gets his order at 
his own price without competition, and goes away smiling 
to the next works to tell his tale of success, and probably 
secure further business. 

Another point is the inconsiderate way in which quite 
a number of firms are asked to submit estimates anc de- 
signs for some special tool destined for a particular job, 
and not likely to ever have an extended use. By courtesy 
the firms feel bound to respond, although if they were in- 
formed of the number competing, some might be rude 
enough to decline. In such cases competition should be 
restricted, and it is at least due to the tool-maker that he 
should be informed of the number and character of his 
competitors before he is put to the serious expenditure of 
time and money such cases involve. Unfortunately, the 
_— complained of has extended of late years. 

‘ormerly it was the custom for the buyer requiring a 
special tool to put himself in the hands of some trusted 
firm to design and make, with the cost as basis for selling 
price, or to have the tool designed by an expert, and then 
to obtain tenders, according to such design, from two 
firms whose work was considered equal. It is to be 
hoped, in the interests of all, that the old practices will 
be more resorted to in the future. 

The Americans have no doubt of late been getting a 
great deal of ‘‘ kudos ” at the expense of British machine- 
tool designers and makers; but with the restriction in the 
manning and rating of machines removed, it is to be 
hoped that the latter will be soon restored to their proper 
position. 

That there has in the past been apathy in the installa- 
tion of labour-saving tools on the part of users in this 
country (doubtless in a measure due to the fearful restric- 
tions they have been subjected to) there is no gainsaying; 
but during the last year or more, when for the most part 
tool-makers here have been exceedingly busy and unable 








to attend to the more immediate wants of their customers, 
the Americans, driven to it by their long spell of bad 
trade, have been casting about for outlets for their 
accumulated stocks, and as far as this country is_con- 
cerned (helped as they are by the fiscal policies of the 
two countries) with very marked success. The designing 
and evolving of special tools and labour-saving appliances 
hascertainly had animmenseimpetusgiven toit in America, 
by reason first and foremost of the freedom enjoyed by the 
employers in the management of their works ; but not- 
withstanding all this, Great Britain had been steadily 
going ahead. It is only necessary to consult the patent 
records to realise this. A point again here: Users in 
other countries, judging by inquiries and orders fre- 
quently received, consult regularly these records, while 
it is an exception to receive even an inquiry from a home 
firm referring to them. Pa 

It must be admitted that in the matter of advertising 
and pushing their wares the Americans have taught us a 
lesson, as also in the selection of machines they consider 
it will pay them best to give their thought and attention 
to, that is, those for which there is likely to be the wider 
demand. But circumstances have helped them to this. 
In our old country, while a number of firms devote their 
energies to designing and making complete plants for 
marine, locomotive, or stationary engines and boiler 
making, for ordnance and small-arms factories, and the 
many other special branches of engineering, in a new 
country like America such a course is naturally the excep- 
tion. One firm lays itself out to produce one or a very 
few types or classes of machines, while another takes up 
something else. Thus, a user there at once goes to a cer- 
tain firm for planing machines, to another for turret 
lathes, yet another for milling machines, and another for 
drilling machines, and so on. 

In conclusion, the British machine-tool maker does 
vastly more scheming than either his Continental or 
American rivals, and, accorded fair treatment in the 
future, users will be able to get designed, and made here, 
everything they are likely to require as well, if not better, 
than abroad. 

Apologising for trespassing so much on your valuable 
space, 

I remain, yours faithfully, 
A Macurng-Toot MAKER. 








AMSLER’S PLANIMETER. 
To THE Epiror oF ENGINEERING. 

S1r,—There are many proofs of the principle of this in- 
strument, but all that are accessible to me seem a little 
beyond the grasp of many students who use the instru- 
ment. The following proof is, as far as I know, new, 
although it was published in the Proceedings of the Edin- 
burgh Mathematical Society, February 8, 1889. 

Let A be a pivot, round which the jointed rods A B, 
B C turn, and let A B’, B’C’ be the positions of the rods 
after C has moved to C’, CC’ being a small arc of the 
curve whose area is required ; and first let us suppose that 
this curve does not include the point A. The element 
of area A B C C’ B’ A consists of three parts, namely : 

(1) The mons or sector, A B B’; 

(2) The parallelogram B C C’ B’, where B’ C” is drawn 
equal and parallel to B’ C’ ; | 

(3) The triangle, or sector, C BC”. 

Now the sum of the elements of area A BC C’ B,, taken 
with positive or negative sign, according to the direction 
in which A B, B C are rotating, is the area of the closed 
curve traced out by C; and when the circuit has been 








completed the instruments will have returned by a reci- 
procating motion, i.c., without a rotation to its original 
position. Hence of the three parts into which the ele- 
ment A B C C’ B’ has been resolved, the sum of the 
areas of (1) will be zero; that of (3) will also be zero; 
and the area of the closed curve reduces to the sum of 
such parallelograms as B C” C’ B’ ; and this sum must be 
— common base B C, multiplied by their aggregate 
eights. 

Now let P be any fixed point on BC; a rolling waeel 
at P, free to revolve on BC as axis, will register the 
total motion of P at right angles to BC. The element of 
motion of P in this direction is obtained by drawing 
P’ MN perpendicular to B C and (ultimately) to B’ C’; 
P’ being the position of P when C has moved to C’. The 
sum of these elements is registered by the wheel. But 
the sum of the elements M N vanishes (just as in the case 
with the areas (1) and (3)) from the reciprocating motion 
of BC ; and, therefore, the wheel: registers simply the 
sum of the elements P’ M, i.c., the aggregate heights of 
the parallelograms like BC” C’ B”. Hence the area of 
the closed curve is equal to the length of B C multiplied 
by ‘‘ the registration of the wheel,” the last phrase mean- 
ing the number of its revolution times its circumference, 
and therefore returns after one rotation to its orignal 


position. ‘ 
If the curve encloses the point A, and observing that 





the instrument does not from its construction permit B C 
to cover over A B, we must note that our curve now 
includes, besides the parallelogram areas equal to those 
of two circles where radii are A B, B C, while the regis- 
tration gives us the heights of the parallelogram added 
to the circumference of the circle where radius is B P, 
Thus we must add to our result obtained from the regis. 
tration the areas of the first two circles, and subtract the 
area of a parallelogram where base is B C, and height the 
circumference of the third, i.c., we must add w A B? + 
xrBC2—2a7BP,BC._ If a circle of known area be 
described about A, this constant is at once found for any 
particular instrument. 

ees igs 


9, Park-place, Dundee. C. A. STEGGALL. 








THE HARDENING POWER OF LOW. 
CARBON STEEL. 
To THE EpiToR OF ENGINEERING. 

Sir,—In his letter in your issue of October 22, Pro- 
fessor J. O. Arnold has evaded my charges of misrepre- 
sentation — his contention that I have disregarded the 
influence of manganese and silicon is no reply, because 
this is not among the misrepresentations with which he is 
charged—and has made further misrepresentations, some 
of which even the casual reader can detect readily by 
comparing our letters in that issue. His arguments are 
already answered. 

Henry M. Howe. 


New York, November 26, 1897. 








THE Wuirret Cycitk Synpicate.—In our issue of 
November 26 (see page 660 ante) in our article on the 
Stanley yy Show, and in reference to a pedal brake 
exhibited by this company, we said that ‘‘we should 
think it would be somewhat difficult to apply this brake 
=. We have since, through the courtesy of the 
Whippet Company, had an opportunity of trying the 
brake with a machine running on a roller stand, and we 
find that the information which we were able to obtain 
concerning this arrangement at the Stanley Show was 
incomplete, and that the action of the brake is by no 
means so necessarily sudden as we thought probable. We 
— shortly to be able to try this form of bicycle on the 
road, 





Roya. Instrrut1on.—The following are the lecture 
arrangements before Easter: Professor Oliver Lodge, six 
Christmas lectures (specially adapted for young people) on 
the ‘‘ Principles of the Electric Telegraph ;” Professor E. 
Lankester, 11 lectures on the ‘“‘Simplest Living 


Ra 
Thin ;’ Professor Dewar, three lectures on the ‘‘ Halo- 
gen Group of Elements ;” Dr. J. Paul Richter, three lec- 


tures on ‘‘Some Italian Pictures at the National Gallery ;” 
Professor J. A. Fleming, five lectures on ‘‘ Recent he. 
searches in Magnetism and Diamagnetism ;” Professor 
Patrick Geddes, three lectures on ‘‘Cyprus;’ Mr. 
William H. Hadow, three lectures on ‘‘ The Structure of 
Instrumental Music ;’ Mr. Lionel Cust, two lectures on 
‘*Portraits as Historical Documents,” ‘‘ Portraits as 
Monuments.” The Friday evening meetings will begin 
on January 21, when a discourse will be given by the 
Right Hon. Sir John Lubbock, Bart., M.P., on ‘ Buds 
and Stipules ;” succeeding discourses will probably be 
iven by Professor C. Lloyd Morgan, Mr. A. A. Camp- 

ll Swinton, Dr. J. Hall Gladstone, Professor L. C. 
Miall, Captain Abney, Professor J. E. Thorpe, Mr. 
James Mansergh, the Dean of Canterbury, Professor 
Dewar, and other gentlemen. Lord Rayleigh will deliver 
lectures after Easter. 





Our Coat Exports.—The exports of coal from the 
United Kingdom in November were upon a heavy scale, 
amounting for the month to 3,192,581 tons, as compared 
with 2,715,375 tons in November, 1896, and 2,740,165 
tons in November, 1895. In these totals the exports to 
France figured for 550,482 tons, as compared with 453,629 
tons and 448,622 tons respectively. The aggregate ex- 
ports in the first 11 tre 2 of this year were 34,122,046 
tons, as compared with 31,696,884 tons in the correspond- 
ing period of 1896, and 30,642,268 tons in the correspond- 
ing period of 1895. France has taken this year the 
largest quantity of British combustible, her imports to 
November 30 having been 5,246,409 tons, as compared 
with 4,760,492 tons and 4,604,027 tons. Germany 1m- 
ported 4,589,955 tons of British coal to November 30 this 

ear, as compared with 4,243,340 tons and 3,819,176 tons; 
Ttaly, 4,464,849 tons, as compared with 3,877,580 tons 
and 4,011,524 tons ; Sweden and Norway, 3,153,738 tons, as 
compared with 2,843,971 tons and 2,796,212 tons ; Spain, 
2,069,111 tons, as compared with 1,938,624 tons and 
1,839,000 tons ; Russia, 1,961,136 tons, as compared with 
1,813,627 tons and 1,783,574 tons ; Egypt, 1,701,062 tons, 
as compared with 1,649,128 tons and 1,429,651 tons; and 
Denmark, 1,692,577 tons, as compared with 1,513,135 
tons and 1,513,074 tons. No other country imported 
1,000,000 tons of British coal to November 30. In addi- 
tion to the direct exports of coal from the United King- 
dom, coal was also shipped in the first 11 months of this 
year for the use of steamers engaged in foreign trade to 
the extent of 9,587,062 tons, as compared with 9,137,637 
tons in the corresponding period of 1896 and 8,628,800 tons 
in the corresponding pericd of 1895. It follows that 
while in one form or another 39,272,068 tons of coal were 
exported from the United Kingdom in the first 11 months 
of 1895, the corresponding movement in the corresponding 
period of this year was 43,709,108 tons, showing the la 
increase of 4,437,040 tons. The fact will not escape 0D- 
servation that our coal exports have now nearly reached 
50,000,000 tons per annum. 
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RILEY’S ACCUMULATOR PLATES. 


Tue illustration annexed represents a part of a lead 
accumulator plate, constructed by a method invented 
by Mr. Edward Riley, the eminent metallurgist, of 
2; City-road, Finsbury-square, E.C. The photograph, 
from which the engraving was prepared, showed the 
plate magnified two diameters, in order that the 
peculiar form of the grooves could be readily seen. 
The method of manufacture is to lay on each side of 
the plate a network of steel or iron wires, and subject 
the whole to pressure. The wires are forced into the 





lead, and the latter is closed over them to a certain 
extent. The plate, with the wires in it, is then placed 
in acid, until the iron is completely dissolved, leaving 
the lead intersected with grooves on each side, as 
shown. Such a plate can either be ‘‘ formed” after 
the Planté method, or it can be pasted before form- 
ing. In the first case there is very extensive surface, 
combined with plenty of metal for conduction ; while 
in the latter, the grooves offer an excellent key to 
hold the active material in place. Mr. Riley’s process 
for obtaining his grooves is very ingenious, and not 
unduly expensive to carry out. 








INDUSTRIAL NOTES. 

Two proposals are on foot for enabling the engineers 
to continue the struggle should such be necessary ; the 
first is a National Convention or Conference to be 
called by the Parliamentary Committee, or by the 
London Trades Council, or both. This will take time, 
and meanwhile the lock-out is in force, and the funds 
are being exhausted. The other is that, quite regard- 
less of the National Conference, or in anticipation of 
it, the whole of the trades shall empty their coffers by 
offering the contents to the engineers, so that they 
shall bear the brunt of the battle. The latter is not 
likely to be acceded to. Many of the best unions are 
provident societies like the Amalgamated Society of 
Engineers, and they will hesitate to impoverish their 
funds for the almost exclusive benefit of one body of 
men, however important. Besides, the law might step 
in to prevent it. The injunction in the case of 
the Scotch Ironmoulders might be repeated, in 
which case there would be grave difficulty. Other 
instances have occurred in which funds have had to 
be obtained by voluntary subscription instead of by 
grant, because the rules forbade the latter, except to a 
small amount. It will be most unwise to provoke 
litigation in this respect. As regards the National 
Conference, it may be that differences of opinion will 
arise as to the policy of the engineers’ strike which led 
to the lock-out. This view seems to have dawned upon 
some of the leaders as a possible outcome of such a Con- 
ference. In any case a National Conference could not 
take place till next year. Meanwhile the contest may 
g0 on; there are, perhaps, over 84,000 men idle who 
have to be supported. This will make further inroads 
upon the funds. Besides which several other unions 
are suffering a drain as the indirect result of the strike 
and lock-out. Will they risk all upon a single cast ? 





The December report of the Ironfounders’ Society 





shows to what extent the engineers’ dispute is affect- 
ing this branch of trade. The increase of members on 
extra donation is 102, but otherwise the total increase 
on all benefits is but triflng—only 11. But the full 
import of the dispute as affecting one branch of trade 
allied to the engineers is better indicated by the large 
increase of expenditure, 3925/. 8s. 8d., or nearly 
4000/7. The report, however, does not complain, for it 
interprets the increase as a contribution to a battle 
fought on behalf of labour. This feeling is strength- 
ened by the result of the Conference, by the terms set 
forth in the employers’ statement, which the iron- 
founders think would ‘‘ be a dishonourable peace,” if 
acceded to. The report states that it is almost certain 
that the men will reject the terms, and that the con- 
test will be renewed. The total number of members 
on the funds was 3528, last month 3517, increase only 
1l. Of the total 2134 were on donation, 398 on sick 
benefit, 797 on superannuation, 182 on the general 
trade fund, and 16 on dispute benefit. The total 
number of members was, at date, 16,934, or nearly 
17,000, the highest point ever reached. The total 
weekly expenditure for all the benefits amounted to 
1687/. 13s., or about 2s. per member per week, of 
which only 54d. per member was for sick and 8 yao 
nuation benefits. The total balance in hand was 
49,1217. 5s. 4d., nearly 6000/. better than a year ago, 
when it was 45,942/. 7s. 6d. Thestate of trade as given 
in the detailed returnsshows a great change as compared 
with the date of the strike of the engineers in London. 
The number of places where trade was from very good 
to declining was 99, with 11,320 members ; last month 
it was the same in 98 places, with 11,506 members. 
On the other hand, at 26 piaces, with 5614 members, 
trade was short time to very bad ; last month the same 
terms applied to 27 places, with 5373 members. The 
cause of slackness is evidently the dispute, for where 
the dispute did not affect reo A it was very good, as at 
Wolverhampton, Wolverton, Rotherham, and 26 other 
places. At Birmingham it was moderate. A very 
8 a proportion of the st is devoted to federation, 
and a very imposing scheme is propounded, but it 
would practically break up all the independent unions 
and make them mere branches, or centres of the 
federation ; a thing not likely to occur in any case, for 
the circumstances differ widely in most trades. 





The report of the Amalgamated Carpenters and 
Joiners is nearly as encouraging as ever, as regards 
trade and the proportion of unemployed. The 
total number of members is 53,289. Of these 765 
were on donation benefit, of whom 130 were out 
of the United Kingdom, leaving only 635 unem- 
ployed throughout Great Britain and _ Ireland. 
There were also 1040 on the sick list, and 675 on 
superannuation. The report, being the last for 
1897, gives a retrospective review of the year. In 
doing so it congratulates the members on the pro- 
sperity of the society, and of themembers. There has 
been no difficulty in finding employment, mostly at 
fairly good wages. The recent career of the union in the 
matters of wages, hours of labour, and generally better 
conditions of employment has been, the report states, 
‘‘with a few exceptions, one continuous record of 
successes,” and yet the expenditure for trade purposes 
has been comparatively slight. But the gifts of the 
union to other bodies have been large: To the Pen- 
rhyn Quarrymen, 1560/.; to the Norwich Boot and 
Shoe Trades, 410/.; to the Engineers and Allied Trades, 
6000/. up to date. In addition to all this there have 
been local levies from 3d. to 9d. per member to the en- 
gineers, &c. The report also reviews what has been 
done by special audits in 622 branches. Of these 299 
were dak, 254 fair, and only 69 bad. In the first 
group everything was well done by all the officers ;_ in 
the second group the only thing complained of was 
want of a proper system of keeping and checking the 
accounts, but nothing wrong. In the 69 described as 
bad there was a disregard of the rules, mostly due to 
following the bad example of previous officers, but 
only in eight cases was it necessary to remove the 
secretaries from office, deal with six treasurers, and 
fine some of the minor officials. But it must also be 
remembered that the officers are untrained men in 
book-keeping, and therefore the result is far from 
unsatisfactory, all things considered. But greater 
care is to be taken in the future in all cases. There 
are a few unsettled disputes on hand, six at London 
shipyards, some of which have arisen in connection 
with the engineers’ dispute, four in towns outside the 
Metropolis. In 12 other places the men are requested 
to see the local secretary before accepting work, so as 
to be sure of not committing themselves. 





On Saturday last the twenty-third distribution of 
strike pay was made to 82,000 men connected with the 
strike and lock-out. The returns gave the numbers as 
follow: Engineers, 26,500; allied workers, 15,000; 
non-unionists, 6500; labourers, 34,000. The total 
amount disbursed was 37,000/. The engineers were 
paid 15s. per man and 6d. per child under age. The 
allied workers were paid from 12s. to 15s. per man ; 
the non-unionist 8s. per man, and the labourers 5s. per 





man. Very considerable sums were sent in by various 
societies both in the United Kingdom, from the Conti- 
nent, the Colonies, and from America. Amongst others 
the Boilermakers sent 450. Mr. Barnes regarded this 
as falling into line. It is a hasty judgment on his part. 
The Boilermakers may, and probably do, quite as 
strongly as ever condemn the action which led to the 
dispute. But asa union it was bound to make some 
contribution to the fight. The distress in some districts 
is becoming very acute. In the Newcastle: districts 
alone some 3800 men, with 3080 wives, and 9140 chil- 
dren, are being supported by a committee. 





The employés on the Great Northern Railway, Ire- 
land, have withdrawn their notices, so that a strike is 
thereby averted. Ireland is not, therefore, to be made 
the battle-ground as was suggested. The South- 
Western Railway Company have granted considerable 
concessions to all grades, to commence from January 1 
next. Some other companies are considering the 
claims of the men, and possibly further concessions 
will be made on important lines at an early date. 


The position of the engineering and allied industries 
throughout Lancashire is, in a sense, both peculiar 
and, from the men’s point of view, ominous. There 
is plenty of work on hand, enough in many instances 
to carry on from six to twelve months, and still there 
is a good deal of work unplaced waiting for the end 
of the engineering dispute. But, on the other hand, it 
would seem that some of the firms are obtaining labour 
sufficiently efficient to carry on at least some portion of 
the work, and, of course, those firms that have taken no 
part in the lock-out are well supplied with skilful men. 
The most interesting feature of the business is, that 
while the members of the Amalgamated Society of En- 
gineers stand out, and those also of other societies 
affected, that sufficiently efficient labour can be ob- 
tained for general engineering work. The still un- 
settled condition of affairs seems to have affected the 
iron market, for no great weight of business is being 
done, and prices have become weaker by some under- 
selling on the part of merchants. Makers of finished 
iron stand firm to their minimum quotations. In the 
steel trade there has been no material change requir- 
ing notice. 





The ironmasters of the Cleveland district have con- 
ceded the eight hours, shifts of that duration to be 
worked in future. It has also been agreed to regulate 
wages by a sliding scale. These arrangements only 
apply to the furnacemen, but the sliding scale is 
already in operation in the whole of the iron and steel 
trades. 

In the Wolverhampton district the iron trades seem 
to hold their own extremely well. Manufacturers of 
finished iron report a good current demand for bars, 
plates, rods, free fine strip, and they are much pressed 
to complete the orders in hand. Best thin sheets and 
stamping iron have been in quick sale at full market 
rates. Black sheets have also been changing hands in 
heavy lots for galvanising and working up purposes ; 
but manufacturers complain, that by reason of the 
keenness of competition, the prices which they have 
to accept leave but the barest margin of profit. 
Makers of common unmarked bars are well up for 
orders, but selling prices fall below the Association 
minimum. The inquiries coming to hand from London 
and Liverpool shipping firms indicate fairly good trade 
on the turn of the year. Some good orders have been 
already placed for railway and horseshoe iron for the 
Cape and Australian Colonies, and renewal contracts 
are being negotiated for hoops, galvanised sheets, and 
tubes for India and South America. Steel continues to 
be in good request, and prices are firm all round. Pig 
iron has also been in good demand at full rates. The 
general run of engineering and allied industries main- 
tain their ground, the proportion of unemployed being 
small. The hardware trades, both light and heavy, 
continue to be fairly busy in most cases, generally 
with full employment. There are no serious labour 
troubles in the district, either in the iron and steel 
trades, or in the several iron and steel-using industries. 
This freedom from disputes has been a blessing to the 
whole district. 





In the Birmingham district the iron and steel trades 
maintain their position fairly well. Pig iron is in 
good request at full rates, the output being scarcely 
sufficient for the pressing requirements. Plain rolled 
sheets have been in better request, and prices are a 
little steadier; but the latter is rather owing to 
restriction of output. The demand for unmarked bars 
is above the average, and prices have been strengthened 
owing to the increased cost of pig iron. The engineer- 
ing and allied trades are fairly busy, but some moulders 
are unemployed. The other iron, steel, and metal- 
using trades are also fairly busy; some are pressed 
with seasonal work, these being mostly the lighter 
branches. There are no serious labour disputes on 
hand, nor are any looming in the near future, so far as 
can be seen. The engineering dispute, so far, has not 
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touched either the Birmingham or the Wolverhampton 
districts. 





The railway men, as represented by the Amalga- 
mated Society of Railway Servants, seem to be 
floundering more and more each step they take. 
Their removal of Mr. E. Harford as general secretary 
has not brought peace, but the sword. If they 
pursue the ‘‘forward movement” much longer in the 
way they have done since the Arbitration at York, 
they will bring dire disaster upon a society that has 
done excellent work. Mr. J. Maddison, M.P., has 
resigned the editorship of the Railway Review, which 
is the men’s organ, under the control of the Society, 
because, as editor, he pronounced unfavourably as 








regards the proposal to strike. Mr. Maddison was 
censured, and thereupon he resigned. Of course the 
position was a most difficult one, for the “‘ organ” of a 
society cannot be in conflict with the Executive that 
controls it. But the mistake occurred earlier, when 
the Birmingham Conference issued the National Pro- 
gramme, and intimated through the Press that strike 
notices would be issued. The Executive having failed 
to coerce the railway companies into concessions by 
their ultimatum, or what seemed to be an ultimatum, 
tried to force the Board of Trade to take up the 
cudgels on their behalf. Sir Courtenay Boyle pointed 
out that their intended action was contrary to the 
spirit of the Railway Regulation Act of 1893. The 
reply of the Union to the Board of Trade was in the 
form of a very long resolution, but the pith of it was in 
the last paragraph, in which the Executive instructed 
the general secretary to recommend the grade secre- 
taries to forward to the respective companies their 
applications for an interview to discuss the claims put 
forward. But meanwhile another difficulty has arisen. 
The men on some lines have declared against the 
policy, so that the forward movement has only created 
difliculty and confusion. One thing is certain, namely, 
that there will be no strike, and that the Executive 





will have to climb down as best they may. 


The committee appointed by the Trades Congress to | 
draft a federation scheme applicable to all trades met 
in Manchester during the past week. They so far | 
concluded their labours that only the details of arrang- | 
ing and formulating the decisions were left. The | 
whole scheme is to be submitted early in the next 
year. The principle of this scheme is a federation | 
of defence, in case of general action on the part of | 
employers to concert measures dangerous to trade | 
unionism. In such a case the whole unions of 
the country would be levied pro-rata for the cause. 
Such a scheme is not impossible; but a successful | 
issue is not very probable. Several such schemes 
have been put forward and tried, but they have | 
always failed. The tendency of all such organisations 
is to centralise power and to extend their functions. 
If trade unions would consent to throw overboard all 
their vast benefits as provident societies, and become 
what the new unionists declared to be their function 

mere fighting bodies—then such a federation might be | 
called into existence. But this they would never do. | 
The members of the Amalgamated Society of Engineers 
would be the first to aoa. Others would follow suit. 
The other plan suggested is to create a huge fund for 
fighting purposes. There is a danger in this. It would 
not be difficult to create such a fund of, say, 100,000/. to 
start with. But with such a fund there would be a | 
desire to have a contest in some industry. Of course 
there would be some counterbalancing elements. Each 
trade would have a voice, and in the multitude of 
counsellors there might be prudence, if not wisdom. 
One of the causes of the present dispute was the break- 
ing away of the Engineers from the Federation of the 
Engineering and Shipbuilding Trades, for if they had 
continued to co-operate, the influence of all the other 
bodies would have been brought to bear. There is 
also this further danger—it needs to be pointed out 
because men just now appear to be headstrong, and to 
be rather regardless of results—that employers will 
regard such a federation as a kind of challenge, and so 
they also will extensively federate. An armed truce 
isalways dangerous. Preparations for war excite a war- 
like spirit. Unrest is motion, and when once the feeling 
is aroused any trifling incident may be used to provoke 
a conflict. But the scheme has yet to be matured, 
and then the voice of the country will have to be taken 
before any untoward action can be commenced. 











The crisis in the cotton trade has ended somewhat 
curiously. The men were voting —_ the reduction, 
the alternative being, so far as could be seen, a lock- 
out, and a heavy levy upon the members who were in 
work. The votes of the Amalgamated Society were 
strongly adverse to the reduction, the voting being 
for accepting it, 387, and against 13,196, out of a pos- 
sible vote of 17,600, this being the heaviest vote ever 
given on a question. Meanwhile, the employers were 
taking the sense of the trade upon the question, but 
without any indication of the result. It was neces- 





sary to obtain a proportion of 70 per cent. to give the 


roper notices, which would have expired on Christmas 
ive. Ata meeting held in Manchester of the various 
employers’ associations concerned, it was stated that 
the proportion in favour of the reduction was not 


the matter. The Cotton Spinners’ Association com- 


plain that the employers did not show their hand, | 
especially as they were the aggressors, and it states| them is then thrown so as to 


| 


obtained, and it was resolved to proceed no further in | 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on De- 
cember 10, 1897, Mr. Shelford Bidwell, President, in the 
chair, Mr. Albert Campbell exhibited: 1. An experi- 
ment to illustrate alternate exchange of kinetic energy. 
Two brass spheres, each about 1 in. in diameter, are sus- 
pended from the same point by equal wires. One of 
escribe a circular orbit. 


that 97 per cent. of the operatives were against the | The second sphere, starting from rest, gradually takes 


proposed reduction. 


opposed to the reduction, the votes being taken sepa- | 
But it is satisfactory to find that the crisis | 
is over, and that trade is really better than it was 1b 


| of glass, and the expansion of glass by heat. A long tube 


rately. 


when the notices were first issued. 


A very curious case has been tried at Liverpool, 
where a master plasterer sued the Plasterers’ Union 


for 5/. which he was fined for violating the rules. The | 


The other branches were equally | up motion from the first sphere, and in turn describes a 


circular orbit. The first now comes to rest, and the 
reverse process takes place. This alternating action 
repeats itself until all the energy is lost in the wires. 
. An experiment to illustrate the low heat conductivity 


is clamped at the lower end, in a vertical position. One 
side of it is then heated with the flame of a Bunsen 
burner, and the glass is observed to bend, moving over a 
fixed mark near the top of the tube. When the flame is 


master held that he paid the money under pressure, and, | withdrawn, the first position is quickly regained. Mr. 


therefore, that he was entitled to recover. The judge 
held, however, that he paid the fine voluntarily, and 
that he had a quid pro quo, for the society supplied 
the men he required. It seems to be rather hard upon 
employers that a union can legitimately compel them 
to pay a fine, but the facts must be understood. The 
rules violated were rules mutually agreed upon, and 
if the men had violated them it would have been 
breach of contract, so that it was only equity that 
the employer should pay. If, however, he had not paid 
the fine it is difficult to see how the union could re- 
cover. The law of contract needs some little revision 
before it can be used with fairness to both parties in 
labour disputes. 








ScarBorouGH.—The sanitary committee of the Scar- 
borough Town Council recommends the immediate erec- 
tion of an hospital for infectious diseases on a site in Newby- 
lane. The probable cost is stated at 15,000/. The Council has 
also under consideration the erection of an 8-cell Horsfall 
destructor similar to that used at Bradford. It is esti- 
mated that it will cost about 4000/., exclusive of site. 





Our GoLp Imports.—The imports of gold into the 


| United Kingdom from the principal gold-producing dis- | 


tricts-—-South Africa, British India, and Australasia—ap- 
year to be steadily increasing. In the 11 months ending 
November 30 this year South Africa forwarded gold to 
the United Kingdom to the value of 12,115,366/., as com- 


| pared with 7,322,200/. in the corresponding period of 


1896, and 7,419,6707. in the corresponding period of 1895. 
The deliveries from British India in the first 11 months 
of this year were valued at 1,345,718/., as compared with 
1,119,9132. and 1,886,5517.; and those from Australasia at 
9,956,4341., as compared with 4,405,514/. and 5,705,777 

The increase in the African, Indian, and Australasian 
deliveries is still continuing, the value of the African gold 


received in November having been 1,255, 592/., as compared 


with 658,053/. in November, 1896; while the value of the 
Indian gold imported in November was computed at 


| 121,3900., as compared with 107,965/.; and that of Aus- | 
| worthy of notice. 


tralasian, at 314,705/., as compared with 206,339/. On 
the other hand, the value of the gold received from the 
United States this year has fallen off very materially, 
having only amounted to November 30 to 648,420/., as 
compared with 3,167,231/. and 8,821,0067. in the corre- 
sponding periods of 1896 and 1895 respectively. The 
aggregate value of the gold imported into the United 
Kingdom to November 30 this year from all quarters was 


| 28,219,512/., as compared with 22,987,424/. in the corre- 


sponding period of 1896, and 31,884,889/. in the corre- 
sponding period of 1895, 





OVERRUNNING A Bapiy-LicgHtTED SicNAt.—The driver 
of an empty coal train from Miles Platting overran the 
down home signal at Ellesmere Sidings near Walkden 
Station on the Lancashire and Yorkshire Railway on the 
night of October 22, and came into slight collision with 
a coal train from Wigan, which was crossing over from 
the down to the up line. Two of the Wigan wagons 
were knocked off the road, and several others damaged, 
while the guard was thrown down and sustained severe 
injuries to his head. The engine of the empty train was 
damaged, but no wheels left the rails. The empty train 
had been taken on, while the section just beyond the 
home signal was occupied, as was allowed by the com- 
pany’s rules ; and the driver, who had passed the distant 
signal at danger, was preparing to stop, but owing to the 
home light signal being bad, he did not see that it was at 
danger until he was close under it, and then he was unable 


to prevent his train colliding with the other one, this latter | 
about 33 yards within the signal. | - eer 

| them to be treated in one common investigation. More- 
| 


| dynamic scale is thereby rendered more manageable ; it 


| 
| 


fouling the line onl 
After the accident, the signal-lamp was found almost out ; 
and though Colonel Addison remarks that it was the 
driver’s duty to take the absence of a signal as a danger 
signal, its position in this case being pretty well located 


| Campbell then read a pape’ 


Cbd. | 





r on ‘‘ Temperatwre Compen- 
| sators for Standard Cells.” Some account of the methods 
| adopted by the author has already been published ; he 
|now describes the apparatus. The first compensating 
| arrangement (3) can be used for keeping the potential 
| difference between two points of a conducting system 
constant at all room temperatures ; or it can be adapted 
to modify the voltage of a standard cell to some con- 
venient whole number. This arrangement (3) resembles 
a Wheatstone’s bridge with the galvanometer branch 
removed. One pair of opposite arms is of copper, the 
other pair is of manganin. The bridge battery is a 
Leclanché cell ; this supplies the auxiliary voltage, which 
is utilised at the two galvanometer points of the bridge, 
and is there applied in series with the standard cell. In 
an alternative method, suggested by Mr. C. Crawley, 
only one of the four arms is made of copper. The second 
compensating arrangement (4) is intended to maintain 
constant potential between two points at all room tempe- 
ratures. For this purpose two wires a and 6b are con- 
nected in parallel. One of them a is all of manganin, 
the other bis partly copper and partly manganin. Con- 
stant current is applied at the ends of a and b. The 
various resistances are chosen so as to give constant 
difference of potential between the ends of the manganin 
portion of b. By this method the potential difference 
can be maintained to within 1 in 2000. 

Mr. Swinburne said that 12 or 13 years ago he had 





| given a good deal of thought to compensation by wires of 


different temperature-coefficients. The first thing he 
| tried was a Wheatstone’s bridge. This was compensated 
| by making the bridge-arms of wires whose temperature- 


| coefficients differed, as, for instance, platinoid and copper. 


| He then a the same principle to the compensation 


of standard cells, using a potentiometer method that 
| gave direct readings, and to the compensation of volt- 
meters and wattmeters. These results were published 
between 1885 and 1890 in the electrical journals. He 
| believed that Mr. Evershed had also developed this idea 
| by putting ‘‘ back” turns on voltmetres, and by other 


| differential devices. The details of Mr. Campbell’s appa- 


| ratus had a few points of special interest. The way in 

which he connected up the bridge (3) seemed particularly 
Professor Ayrton asked whether thermo-electric effects 

| produced difficulty in the compound arrangement. 

| Mr. Campbell said the system was symmetrical, and 

| the thermal currents were consequently neutralised. 

Mr. Appleyard, referring to experiment (2) said it was 
| identical with one that had heen shown for the past eight 
| years at lectures at Cooper’s Hill College. It was specially 
interesting as illustrating the deflection that occurs with 
girders and bridges when exposed on one side to sunshine. 
| Mr. J. Rose-Innes read a mathematical paper on ‘‘ Lord 
| Kelvin’s Absolute Method of Graduating a Thermometer.” 
| Lord Kelvin has investigated the cooling effects exhi- 
bited by various gases in passing through a porous plug. 

He found that for any gas, kept at the same initial tem- 
| perature, the cooling effects were proportionate to the 
| difference of pressure on the two sides of the plug. He 
also found that, for any one gas, the cooling effect per 
unit difference of pressure, varies approximately as the 
| inverse square of the absolute temperature. This rule 
| holds very well in the case of air ; it is not so satisfactory 
| for carbonic acid ; it fails for hydrogen. With hydrogen 
there is a heating effect that increases, if anything, when 
the temperature rises. Mr. Rose-Innes proposes an 
— formula, containing two disposable constants, a 
and f, characteristic of the gas in question. Denoting by 
T the absolute temperature, he finds that, very approxi- 
mately, the cooling effect is given by the expression 


& —p ) This relation includes the three cases, air, 


hydrogen, carbonic acid, under one form, and thus enables 











over, the differential equation concerned in the thermo- 


leads to simpler algebraic results after integration. The 


by the lights in the cabin, he adds that considerable | P®per discusses the thermodynamic correction for a con- 
excuse is to be found for him in this instance; and he con- | Stant-pressure gas thermometer, and the correction for 4 


siders that it is not a safe mode of working to allow a 
driver to run up to signal on a falling gradient when there 
is such a short clearance ahead of it, without giving him 
proper warning of the obstruction ahead. It is now pro- 
— to turn the signal-post slightly in order to give a 
better view of the same at night, as owing to a curve the 
light has not always been easy to see. As the signal-lamp 
had been trimmed by a signalman as part of his regular 
duty after a spell of eight hours in the cabin, Colonel 
Addison thinks that it need not be greatly wondered at 
if he failed to give sufficiently careful attention to the 
lamps. 


constant-volume gas thermometer ; also an estimate of the 
absolute value of the freezing-point of water ; the results 
obtained take, for the most part, a very simple shape, 
using the above expression for the cooling. ‘ 
Dr. S. P. Thompson said the empirical expression 
(F —f ) indicated that at some particular temperature 
the cooling effect vanished ; that was a point suggestive 





of useful results if investigated by experiment. 
Mr. J. Walker read a communication from Mr. Baynes 


| on the paper, and remarked upon the desirability of 


adopting two constants. He thought that further ex- 
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periments should be made to discover how specific heat 
at constant temperature depends on temperature. The 
calculated values for hydrogen were too few to be taken 
as evidence of the validity of the rule. 

Mr. Rose-Innes, in reply, said that from what was 
known of hydrogen, it might be expected to behave at 
ordinary temperatures as air behaves at higher tempera- 
tures. His object was, if possible, to include in one 
formula the case of the three investigated gases. This 
was better than having a separate formula for each gas. 
Whether or not hydrogen was confirmatory with air and 
carbonic acid, might be considered as sub judice ; it re- 
quired further experimental data to test the formula in 
that case. 

The President proposed a vote of thanks to the authors, 
and the meeting was adjourned until January 21, 1898. 








LAUNCHES AND TRIAL TRIPS. 

Tux first-class protected cruiser Hai Tien, built to the 
order of the Chinese Government, was launched on the 
24th ult. from the Elswick shipyard of Sir W. G. Arm- 
strong, Whitworth, and Co. The Er dimensions 
of the vessel are as follow: Length, 396 ft.; breadth, 
46 ft. 8in. ; mean draught, 16 ft. 9 in. ; displacement, in 
tons, 4300. Her armament will consist of two 8-in. Elswick 
quick-firing guns, ten 4.7-in. Elswick quick-firing guns, 
twelve 3-pounder Elswick quick-firing guns, four 37- 
millimetre Maxims, six rifle calibre Maxims, and five 
18-in. torpedo-tubes. The vessel will have a strong steel 
protective deck, extending right forward and aft, so as to 
protect completely the machinery, magazines, and steer- 
ing gear, the deck varying in thickness from 14 in. on the 
flat to 5 in. on the slo The conning tower will be 
built of armour 6 in. thick, so as to afford efficient pro- 
tection to the steering wheels, &c., when the vessel is 
going into action. The total coal capacity is about 1000 
tons, and the speed guaranteed on trial is 24 knots during 
a trial of four hours’ duration. 





The Coquette, torpedo-boat destroyer, was launched 
from the yard of Messss. John I. Thornycroft and Co., of 
Church Wharf, Chiswick, on the 24th ult. 


Messrs. Alexander Stephen and Sons, Linthouse, 
Glasgow, launched on November 25 a large four-masted 
steamer, built to the order of Messrs. Furness, Withy, 
and Co., Limited, and to be run by the Wilsons and 
Furness-Leyland Line, Limited, of London, in_ their 
weekly passenger line between London and New York. 
The vessel is also fitted for the cattle trade, and is 
capable of carrying cargo to the extent of about 8500 
tons deadweight, or about 15,500 measurement tons. The 
dimensions of the hull are: Length over all, 500 ft.; 
breadth, 52 ft. 3in.; depth moulded from upper deck, 
34 ft. 6in. Accommodation for 150 first-class passengers 
is provided. The machinery consists of one set of triple- 
expansion engines, having cylinders 32 in., 54 in., and 
90 in. in diameter respectively, by 66 in. stroke. The 
boilers are four in number, two double-ended and two 
single-ended, working at a pressure of 190 lb. They are 
fitted with Henderson’s patent rocking firebars, and have 
ample heating and grate surfaces to give 5000 horse-power 
at sea, 





The Pomone, cruiser, laid down on December 21, 1896, 
was launched from the building slip at Sheerness 
Dockyard, on the 26th ult. She is of steel, and is 
300 ft. long by 36 ft. 6 in. wide, with a displacement of 
2135 tons, engines of 7000 horse-power, and an armament 
of eight 4-in. quick-firing guns, eight 3-pounder Hotchkiss 

uns, two .45-in. Maxim guns, and two torpedo-tubes. 

er machinery will be supplied and fitted by Messrs. 
John Penn and Sons. 





The Crane, torpedo-boat destroyer, carried out at 
Portsmouth on the 26th ult. her second three-hours’ speed 
trial, at which she was required to maintain a mean of 
6000 horse-power and a speed of 30 knots. The mean 
horse-power of the three hours was, however, 6267, and 
the speed 30.347 knots. The revolutions were 397.4. 
During the six runs on the measured mile the horse-power 
gave a mean of 6480, the speed being 30.724 knots, and 
the revolutions 4044. The mean air pressure for the entire 
run was 3in. At the first three-hours’ trial the coal 
consumption was 2.41b. Messrs. Palmer and Co. were 
the builders, 

The Violet, torpedo-boat destroyer, built and engined 
by Messrs. Doxford, of Sunderland, had her initial three 
hours full-power trial at Portsmouth on the 3rd inst. 
[he mean indicated horse-power of the three hours was 
6200, but the mean speed of the three hours and of the 
SIX runs on the measured mile was 29.7 knots, instead of 
30 knots as required by contract. 





The Diadem, cruiser, from the yard of the Fairfield 
Shipbuilding and Engineering Company, Glasgow, arrived 
at Portsmouth on the 6th inst., and will be completed for 
ee. She is the first of the modified Powerfuls to be de- 
oe at any of the dockyards. On the trip from 
lasgow she was under easy steam, but made an average 
speed of 15 knots. She is one of eight cruisers now in 
gs of construction which are designed somewhat on 
the lines of the Powerful and Terrible, but space and 
weight are economised. The Powerful, for instance, is 
supplied with 48 Belleville boilers, but the Diadem has 
Poe, 30 ; and whereas the normal coal capacity in the 
reef is 3000 tons, in the Diadem it is reduced to 1000 
ap though she can on emergency carry 1900tons. There 
th - “4 a considerable reduction in dimensions, for while 
of = has a displacement of 11,000 tons, a length 
14,990 t., and a beam of 69 ft., the Powerful displaces 
»< tons, is 500 ft. long, and 71 ft. wide. 


The Porpoise, cruiser, went on her three hours’ com- 
missioning trial on the 7th inst. The draught of water 
forward was 13 ft. 11 in., and aft 16 ft.3 in. The steam 
in the boilers was 128 lb. to the square inch, and the 
vacuum was 24 in. The Porpoise was only required 
to develop 2200 horse-power, but 2235 horse-power was 
realised, and produced 127.8 revolutions, which gave a 
speed by patent log of 14.8 knots. 





The trial trip of the s.s. Herakles, built by the Elsinore 
Tron Ship Buildin and Engineering Company, Elsinore, 
Denmark, for the Salvage Company ‘‘ Neptun,” of Stock- 
holm, took place on the 7th inst. The vessel is 182 ft. by 
30 ft. by 16 ft. 04 in. depth of hold, with the triple- 
expansion engines. The speed was calculated at 124 knots, 
with a consumption of coal stated to be only 1.16 lb. per 
indicated horse-power. The engines indicated 1600 horse- 
power. 





H.M.S. Vindictive, which belongs to a type of | 
cruisers, already described in ENGINEERING, was launche 
on the 9th inst. at Chatham Dockyard. 





Messrs. William Doxford and Sons, Limited, Pallion, 
launched on the 9th inst. the turret-deck steamer Caith- 
ness, built for Messrs. Benjamin J. Sutherland and Co., 
Newcastle. She has a deadweight capacity of 5600 tons, 
her dimensions being 340 ft. by 45 ft. 6 in. by 27 ft. 3 in. 
The machinery consists of triple-expansion engines with 
26 in., 42 in., and 68 in. cylinders by 42 in. stroke, and 
two boilers 15 ft. 6 in. in diameter by 11 ft. long. 





The s.s. Green Jacket was launched on Thursday, the 
9th inst., by Messrs. Joseph L. Thompson and Sons, 
Limited, Sunderland, for Mr. George Hallet, of Cardiff. 
Her principal dimensions are 338 ft. by 47 ft. by 24 ft. 
depth moulded, the gross tonnage being about 2850. 





Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched, on the 9th inst., a steel screw steamer Arminza, 
for Seiior Ramon de la Sota, of Bilbao. Her length is 
299 ft. ; beam, 42 ft. ; depth moulded, 20 ft. 3in., and 
deadweight carrying —, 3500 tons. Triple-expan- 
sion engines will be fitted by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees, having cylinders 225 in., 
364 in., and 60 in. in diameter by 39 in. stroke, with two 
large single-ended boilers working at 160 Ib. pressure. 





Messrs. Laird Brothers, Birkenhead, launched on 
Saturday, the 11th inst., the torpedo-boat destroyer 
Express, which is larger than any destroyer hitherto 
built. Her length is 235 ft., and she is designed to have 
a speed of 33 knots, which will make her the fastest 
vessel afloat. 





The Venus, cruiser, on a run down Channel recently car- 
ried out two trials—one of three hours at full power, and 
one of 30 hours at one-fifth power—in order to compare her 
results with those of the Arrogant, which is fitted with 
Belleville boilers, the Venus having cylindrical boilers. 
On the three hours’ trial she realised, with 8200 indicated 
horse-power, a speed of 19.6 knots, and on the 30 hours’ 
trial, with 1920 indicated horse-power, a speed of 13 knots. 
On the first trial the coal consumption was not taken, 
but on the second trial it worked out at 2.1 1b. per unit 
of power per hour for the main engines, and .4 Ib. for the 
auxiliary engines. In the Arrogant the result was 2 lb. 
for the main engines, and .8 lb. for the auxiliary engines, 
giving for the main engines practically the same economy; 

ut further trials are to be made with the Arrogant. 





Messrs. David J. Dunlop and Co., Port Glasgow, 
recently launched the steel screw oil-carrying steamer 
Osceola, built to the order of the Anglo-American Oil 
Company, Limited, of London. The dimensions of the 
vessel are: Length, 140 ft.; breadth, 26 ft.; depth 
moulded, 11 ft. 3 in. The engines are of the triple- 
expansion type, having cylinders 13 in., 21 in., and 32 in. 
in diameter by 24 in. stroke, with one boiler 12 ft. 3 in. 
in diameter by 10 ft. long. 





The Hannibal, battleship, has completed her trials. 
On the conclusion of her 30 hours’ coal consumption 
trial, the draught of water forward was 25 ft. and aft 
25 ft. 8in. The vacuum was 28 in., and the revolutions 
84 per minute. The mean horse-power was 6124, which 
gave the ship a speed of 14.6 knots. The coal consump- 
tion worked out at 1.78 lb. per unit of power Ped hour. 
On the eight hours’ natural-draught trial the draught of 
water forward was 24 ft. 9 in., and aft, 25 ft. 9in. She 
had 150 Ib. of steam to the square inch in the boilers, the 
mean air pressure being .26in., and the vacuum was 27 in. 
The collective indicated horse-power with 97 revolutions 
was 10,357, and the speed by patent log 16.3 knots. The 
coal consumed was 1.97 Ib. per unit of power. On her 
four hours’ forced-draught trial she drew 24 ft. 8 in. for- 
ward and 25 ft. 4in. aft, andthe vacuum was 27 in. With 
12,138 indicated horse-power, and with 103 revolutions 
she gave as of 18 knots and a coal consumption of 
2 lb. per unit of power per hour. Messrs. Harland and 
Wolff, Belfast, built the engines. 





On Saturday last there was launched from Messrs. 
Laird Brothers’ works at Birhenhead a large auxiliary 
yacht for His Serene Highness the Prince of Monaco, 
which has been named Princesse Alice, for the carrying 
out of important researches. The new yacht will be pro- 
pelled by engines of 1000 indicated horse-power to in- 
sure a — of 12 knots. She has a length between per- 
pendiculars of 225 ft. with 34 ft. beam, a depth of 20 ft., 








and her tonnage is 1270, O,M. 





VENTILATING FANS. 
Supplementary Experiments upon Propeller Ventilating 
Fans.* 


By Mr. Witu1AM GrorGE WALKER, of London. 


Since the reading of the paper on this subject at the 
spring meeting of the Institution, the author has carried 
= some further experiments on propeller ventilating 
ans. 

Fans with Different Numbers of Blades.—These experi- 
ments were made with fans of six, three, and two blades, 
Figs. 48 to 51. Each fan was 24 in. in diameter; and the 
blades were all flat and set in an angle of 30 deg. to the 
plane of rotation, and were all exactly alike in shape and 
area foreach fan. The fans were w Fao at 600 revolu- 
tions per minute by belt from a shunt-wound motor. The 
six-bladed fan was tried first; and then its alternate 
blades were removed without altering the position of the 
fan or the angles of the remaining three blades, which was 
easily done by unscrewing the blades from the boss ; after- 
wards the two-bladed fan was tried. The six-bladed fan 
discharged 2350 cubic feet of air per minute, while the 
three and two-bladed discharged 2535 and 2140 respec- 
tively ; their respective volumetric efficiencies were 62, 
67, and 57 per cent. These experiments show that in the 
fans of 24 in. diameter little or no advantage can be gained 
by increasing the number of blades ; also that the mecha- 
nical efficiency of the three-bladed fan is the highest, the 
motor taking less current, and the fan propelling more 
air than with either of the other two. he number 
of blades which give maximum efficiency is probably 
governed by their width or area of surface; that is, the 
efficiency of the six-bladed fan might have been higher 
with smaller blade area and therefore with narrower 
blades. On this point reference may be made to the 
author’s former experiments on screw-propeller surface 
(see pages 55 and 122 ante), which were carried out 
with strew propellers 384 in. in diameter. A two-bladed 
screw was first tried, and was then divided into two 
parts, forming a four-bladed screw with blades at right- 
angles, and having exactly the same area and pitch as 
the two-bladed ; with the four blades a very slight in- 
crease in efficiency was obtained, of only about 14 
per cent. A three-bladed screw of the same diameter 
was also divided into six blades at equal angles, and 
only a slight increase was obtained; at the lowest 
speeds no gain in efficiency resulted from multiplying the 
number of blades. In larger fans the author has found 
that the number of blades may be advantageously in- 
creased. 

Experiments with Helical Blades. — All the fans pre- 
viously mentioned in this paper have blades with their 
leading and following edges in the same plane. Conse- 
quently the pitch throughout this plane is not uniform, 
but varies from a maximum at the tips of the blades 
to a minimum at their roots. The variation in the 
axial discharge of the air, as shown in Fig. 56, might 
therefore have been expected to be due to the vary- 
ing pitch. Practically, however, the same variation 
in discharge was obtained with helical blades, that is 
with blades of uniform pitch. The 24-in. helical fan 
tried, which is shown in Fig. 52, was made with a 
uniform pitch of 36 in., so that the angle of the tips is 
about 27 deg. to the plane of rotation. Phe helical blades 
were carefully made from sheet brass +; in. thick, and the 
true helical surface was cut on a wooden block, to which 
the blades were pressed until their surface coincided with 
that of the block. The fan was run at 600 revolutions 
per minute. Anemometer readings were taken at a dis- 
tance of 18 in. in front of the fan. In Fig. 56 is shown 
the velocity of the air in feet per minute at the different 

ints indicated. No delivery tube was employed, the 
an being entirely open in front as well as behind ; the con- 
ditions were thus the same as in the former trial described 
in page 55 ante. The maximum axial velocity was 1340 ft. 
per minute at a radius of 5 in., and the minimum velocity 
230 ft. at 12 in. radius. A great similarity will be noticed 
between Figs. 56 and 39, page 123 ante, showing that the 
helical form of blade has not rendered the velocity of dis- 
charge more uniform than it is with flat blades. 

The rotary velocity of the air was also measured at the 
same distance in front of the fan, by placing the face of 
the anemometer in the same plane as the axis of the fan. 
In Fig. 57 is shown the rotary velocity at different radii, 
ranging from zero velocity at zero me to a maximum 
rotary velocity at 54 in. radius, and falling off again at 
larger radii. It is interesting to notice that the maximum 
rotary velocity occurs at the same radius as the maximum 
axial velocity. The efficiency of the helical fan was in- 
creased by putting rounded backs on the blades, in the 
same way as with ordinary flat blades. The experiments 
accordingly showed that the helical blades did mot pos- 
sess advantages over the ordinary non-helical blades. 
Negative Slip.—The apparent negative slip sometimes 
noticed in a screw propeller occurs when the speed of the 
ship is greater than the speed of the screw propeller; that 
is, greater than the product of the pitch multiplied by the 
revolutions, the pitch being calculated from the front or 
face of the blades. It has been regarded by the author 
as & sggaee 4 due to the effect of the thickness of the 
blades and their round backs. On this point he has 
since carried out some further experiments. A three- 
bladed helical air propeller, as shown in Fig. 54, was tried 
at 600 revolutions per minute. The angle of the tips of 
the blades being about 10 deg. to the plane of rotation, 
the pitch was 1.1 ft. The speed of the screw was there- 
fore 660 ft. per minute at 600 revolutions per minute ; 
while the mean velocity of the air as measured in the 
delivery tube was 650 ft. per minute, showing a small 
positive slip. The blades were of sheet brass ;; in. uni- 
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form thickness, so that the pitch of their back and front 
faces was the same. Sacel backs were then — on, 
giving each blade a plano-convex section, as shown in 
Fig. 53. The mean velocity of the air now obtained at 
600 revolutions per minute was 783 ft. per minute, the air 
travelling 123 ft. faster than the speed of the screw when 
the pitch is measured from the front face of the blades. 
The apparent negative slip was, therefore, 18} per cent. 
With finer pitch the negative slip for thick blades was 
further augmented. With a coarser pitch of 3ft., Fig. 55, 
the results were reversed, and a fair amount of positive 
slip was obtained. In screw propellors it has been 
noticed that negative slip occurs when the pitch is fine ; 
moreover, for reasons of strength a screw propeller has its 
blades made with rounded backs of varying thickness, so 
that the transverse section of the blades is nearly plano- 
convex. These experiments show that the phenomena 
and conditions of apparent negative slip in air propellers 
and in water propellers correspond closely ; and they 
seem to lead to the conclusion that apparent negative slip 
is due to not considering the effect of the backs or non- 
propelling faces of the blades. 

Relation of Revolution and Air Discharge.—The law 

of discharge which, originally, was verified in the six 
fans numbered 1 to 6, has since been again verified 
with two fans of the same diameter, namely, 2 ft., but 
more powerful as air dischargers, that is, having higher 
volumetric efficiencies. The measurements of the less 
yowerful of the two new fans are shown plotted in 
Fig. 58, in which they are seen to form practically a 
straight line. At 400 revolutions 2150 cubic feet were 
discharged per minute; at 600, 3420; at 800, 4440; at 
1000, 5700 ; and at 1200 revolutions per minute 6790 cubic 
feet were discharged. The volumetric efficiences at the 
respective speeds were 86.0, 90.6, 88.4, 90.8, and 90.2 per 
cent. These figures give a mean volumetric efficiency of 
89.2 per cent. The sections of the blades were plano- 
convex. The second new fan, being a still more powerful 
air discharger, delivering about 4000 cubic feet at 600 re- 
volutions per minute, followed also the same law. Thus 
for the fans tested the law seems to hold good within 
ordinary limits of speed, inasmuch as it is not the general 
practice to run a 2-ft. fan above 1200 revolutions per 
minute. In Fig. 59 is shown one of the fans arranged 
with a thrust bearing. 

Calculation of Horse-Power and Size of Fan.—The 
horse-power necessary for driving the fan to produce a 
given discharge of air is as follows, taking the barometer 
at 30 in. of mercury and the air temperature at 60 deg. 
Fahr., which are atmospheric conditions near enough for 
ordinary calculations, and the mechanical efficiency at 
30 per cent. If d be the diameter of the fan in feet, a the 
area of the fan disc in square feet, V the velocity of the 
air in feet per second, and Q the quantity of this air dis- 
charged in cubic feet per second : 

a a ee a horse-power inair discharged 
‘ horse-power to drive fan 
Whence by substitution from formula (1) page 57 ante 
Horse-power to drive fan = V?Q x 0.00000215 + 0.3 (3) 
Q_ 4Q 


Substituting the value of V = 
rd? 


a 


0.0000115. (4) 

Taking the volumetric efficiency at 90 per cent., this for a 
2-ft. fan means a discharge of 3400 cubic feet at 600 revo- 
lutions per minute, inasmuch as 3420 cubic feet were dis. 
charged at 600 revolutions per minute by the less power. 


Then 0.9 = 2 


Ty2? 


3 
Horse-power = e x 
ds 


ful of the two new fans tried above. 


where U = 277 x R = velocity of tips of blades in feet 


in second, and r = radius of fan in feet, and R = revo- 
lutions per second. Hence 
Q q 
R= =_____._ = __*_ nearly. » 15) 
09 xX Zar 5.7r8 


The mechanical and volumetric efficiencies here assumed 
may approximately be obtained with fans working under 
ordinary practical conditions and with free inlet and outlet. 

These relations mean that for a given discharge of air 
the horse-power required to drive the fan varies (3) as the 
square of the velocity of the air; and also that the horse- 
power varies (4) directly as the cube of the quantity of air 
discharged, and inversely as the fourth power of the dia- 
meter of the fan. With the same fan the horse-power 
varies (4) as the cube of the air discharge; and the air 
discharge varies (5) as the speed of revolution. The height 
of the column of water in a water-gauge varies as the 
square of the velocity of the air. 

The three followmg recommendations are therefore 
arrived at. First, the velocity of the air passing through 
a fan should be as slow as practicable. Second, the dia- 
meter of the fan should be as large as practicable. Third, 
the pressure of the air passing <td 5 the fan should be 
as small as practicable The great feature of propeller 
ventilating fans is that they may be made to comply with 
these sapiitions as near_y as possible. This kind of fan 
is essentially a ventilator, and its principal object is to 
move a large volume of air ata slow velocity and at atmo- 
spheric pressure. 

In peel to show the great effect of the area of the fan 
and the velocity of the air passing through it, the horse- 
power has been calculated as follows for driving five fans, 
ranging from 2 ft. to 4 ft. in diameter, and each propelling 
6000 cubic feet of air per minute : 


Diameter. <o-Power Velocity of Air. 
Ft. Horse-Power. Ft. per Min. 
2 0.72 1910 
24 0.29 1224 
3 0.14 848 
34 0.071 623 
4 0.045 77 





Here it is seen that the largest fan would require only 
6} per cent. of the horse-power required by the smallest 
for propelling the same volume of air. 

For tunnel ventilation, upon which the author was 
consulted by the Board of Trade, and gave evidence before 
the Ventilation of Tunnels Committee in connection with 
the Metropolitan Railway, it might well be required to 
deliver 250,000 cubic feet of air per minute. ‘Then em- 
ploying formule (3) and (5) for determining the power and 
size for a suitable propeller fan with free inlet and free 
outlet, the horse-power, diameter, and speed of fan, and 
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the dynamic pressure and velocity of the issuing air 
would be severally as follows : 





Revolu- , 
Diameter. a. tions per — Air Velocity. 
: Minute. a 
ft. in. feet per minute 
10 83 348 0.65 3180 
12 40 201 0.31 2214 
14 22 127 0.17 1626 
16 12 106 0.10 1242 





The calculations for the larger fans are made on the 
assumption that these follow the same laws as the smaller. 
It will thus be seen that, while the mechanical efficiency 
of a series of fans can be the same, yet their efficiency as 
ventilators, reckoned in volume of air moved per horse- 
wer, can vary to a considerable extent ; and a fan of 
1igh mechanical efficiency may discharge a small quan- 


tity of air per horse-power, as occurs in centrifugal fans | , Y, 
i i | and there will accordingly be ample transport facilities. 


when pressure is necessary. For example, in a test 





carried out by Mr. Bryan Donkin of a 2-ft. centrifugal 
fan, with free discharge the fan delivered 1995 cubic feet 
at 1324 revolutions per minute, giving a mechanical effi- 
ciency of 5.2 per cent., and requiring 1.92 horse-power ; 
it therefore discharged 1039 cubic feet r minute 
per horse-power. When the outlet was baffled so as 
to give a mechanical efficiency of 40 per cent., the dis- 
charge per horse-power fell to 700 cubic feet per minute, 
Now an air propeller of the same diameter, tested by the 
author at the same speed of 1324 revolutions per minute, 
moved 7550 cubic feet per minute, and absorbed 1.4 horse- 
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| power ; this is equivalent to 5400 cubic feet per minute 
| per horse-power. Therelatively greater amount of power 
| required for the centrifugal fan with free discharge was 
| here due to the high velocity of the air passing through 
the small inlets at the centre and the small outlet of the 
centrifugal fan ; while in the propeller fan the area of 
passage for the air was nearly equal to the fan disc. In 
the centrifugal fan there was also the greater internal loss 
due to skin friction. The purpose of the two fans was of 
course quite different : the propeller fan was for volume 
of air without compression, the centrifugal for volume 
with compression. Where the propeller fan is employed 
in drawing air through contracted holes or tortuous 
flues, the adoption of the central disc becomes important. 
In Table V. (page 122) are given results of experiments 
with contracted inlet, and with the fan revolving partly 
‘outside the air delivery tube. The fan has since been 
| tried completely inside the tube, and drawing air through 
}a tortuous flue; and it has been found that, with the 
same power and speed of fan, the presence of a central 
disc of slightly conical shape increases the amount of air 
discharged by between 40 and 50 per cent. 

The author’s thanks are due to Mr. H. G. Wooley for 
assistance in carrying out the experiments and working 
out the results, and to Mr. A. M. Morgan for the pre- 
paration of the drawings. 








COAL IN THE MIDLANDS.—Important developments are 
now taking place in what may be described as the Alfreton 
coalfield by the opening out once more of old pits at 
Oakerthorpe. For nearly a generation the old collieries 
|at Oakerthorpe between Alfreton and South Wingfield 

have been dormant. To Mr. F. N. Smith, a member of 
}an old Derbyshire family, belongs the credit of putting 
new life into the district. Some years since Mr. Smith 
| leased a great coalfield from the Duke of Devonshire, 
|Mr. R. é Strelley, and others, in South Wingfield, 
Oakerthorpe, and Pentrich, comprising several thousand 
jacres. The first thing which was done by Mr. Smith was 
| to attempt to clear the old Speedwell pit of water, which 
| has for years filled its workings. Engines were put down 
| to pump out the water, but the task proved to be one of 
| great difficulty ; and some time since this work, costly as 
it must have been, was abandoned, and it was decided to 
proceed with another branch of the scheme of development. 
It was decided to leave for the present the old Speedwell 
pit alone, to re-open the old shaft at Oakerthorpe, and to 
sink another some 80 yards from it. At this point Mr. 
| Smith was joined by other capitalists, and a limited 
| liability company was recently registered under the title 
| of the South Wingfield Colliery Company, with a capital 
of 60,000. The work of the new company is being 
i tapes d ushed forward, and mainly on the lines orig!- 
| nally sketched out when Mr. Smith took over the concern. 
| The company is working the Silkstone seam or the Black 
| Shale in the old shaft. likes the miners are heading out, 
/and when the new shaft is completed, there will be com- 
munication between the two shafts. The new shaft has 
| already been sunk to a depth of 50 yards, and when com- 
| pleted it will be 110 yards deep. The contract for the 
'sinking operations is being carried out by Mr. Kendrick 
| Jones, of West Hallam. The seam of coal is 4 ft. 41m. 
thick, and it is said to be of excellent quality. Above- 
| ground the erection of the necessary buildings and plant 1s 
|being pushed forward rapidly. Foundations have been 
| dug for two engine-houses and for a chimney stack 100 ft. 
| high. A new siding has been made from the Midland Rail- 
way Company’s line at Wingtield to the colliery yard, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888 — 1888, 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, c., 
of the Communicators are given in italics, 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d, 
The date of the advertisement of the acceptance of a complete 
specification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


27,208. E. J. Pennington, Racine, Wis., U.S.A. In- 
ternal Combustion es. [5 Figs.] November 30, 
1896.—This invention relates to a muffler or exhaust box for 
deadening the noise caused by the ejection of the gaseous pro- 
ducts of combustion from the working cylinders of internal com- 
bustion engines, the said muffler or exhaust box comprising 
chambers of increasing capacity separated by partitions of 
asbestos or the like. Referring to Figs. 1 and 2, the muffler or 
exhaust box consists of three sleeve-shaped chambers a, a}, a2, 
the two end chambers being elbow-shaped and the middle one 
straight. These chambers may be formed of light sheet brass, and 
the outer end of each chamber is adapted to be fitted into the 
inner end of the next succeeding chamber, as shown. At or near 
the outer ends of the chambers are placed partitions b, b!, b2 of 
asbestos. In order to avoid any back pressure of the exhausted 
gases, the chamber a@ into which the exhausted gases first enter is 
made of a greater capacity than that of the cylinder of the engine, 
and each succeeding chamber has a greater capacity than that of 
the chamber immediately preceding it. The exhausted gases 
enter the muffler at the end a* (secured to the cylinder contiguous 















































to the exhaust port), pass successively through the chambers a, 
a!, a? and the asbestos partitions b, b!, b2, and issue quietly out at 
the mouth of the chamber a2 without noise. Figs. 3 and 4 illus- 
trate an exhaust muffler for use with a two-cylinder engine ; a, a 
isa tubular section of thin sheet brass divided centrally by an 
ashestos partition b*, and having on each side of said partition an 
inlet a* for the exhaust. Fach end of this section @ is provided 
with a partition of asbestos gauze b, and fits into an elbow-shaped 
section a2, also provided at its end with a partition b! of asbestos 
gauze. The exhausted gases pass through one or other side of 
this muffler in the same manner as that described with reference 
to Figs. 1 and 2, and the capacity of the chamber formed in the 
section @ on each side of the partition b* is greater than that of 
the working cylinder ; and the chambers formed in the sections 
alare of greater capacity than the chambers in the section a. 
The exhausted gases are caused to be deflected as they pass 
through the muffler, and their passage through the partitions en- 
closed in the various chambers or sections reduces their energy, 
and thereby effects the suppression of the noise that would other- 
wise arise by their direct escape into the atmosphere. (Accepted 
November 10, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,388. W. Crawley, Brampton, Huntingdon, and 
D. Albone, Biggleswade, Bedford. Chucks. (4 Figs.) 
November 2, 1896.—A face-plate A adapted to fit the lathe is pro- 
vided with a bracket B, free to slide and be adjusted thereon by 
means of bolts or studs b sliding in slots a on the plate A, or in 
any other convenient manner. As shown, the bracket B is only 
capable of sliding and being adjusted in a vertical direction ; but 
movement of the bracket in a vertical and horizontal direction 
may be accomplished in any suitable manner, as, for example, by 
means of T-headed bolts, the heads b! of the bolts being capable 
of sliding in horizontal slots formed in the bracket, whilst the 
shanks are capable of sliding in a vertical direction in the slots a 
of the plate. A circular plate C is fitted to revolve in and be 
locked in the plate Cl by means of a nut c. This plate C! is fur- 





nished with trunnions or pivots el ada) ivot i i 2 
pted to pivot in bearings Ll? 

= cg on the bracket B, and to be moved (preferably by means 
od tone and pinion) and locked to any desired angle with 
said rs to the face-plate. A pointer c? is attached to one of the 
trunnions or pivots, so as to indicate the angle on a scale b 


omg ny the side of the bracket. The plate C! is divided on its 
rena Into degrees or divisions, so as to indicate by means of a 
ane oe plate C, the angle through which the plate C is 
oevant he work to be operated on is secured to the plate C; a 

€nient method is to form in one with or to fix to the plate C 


of a washer and nut e. A seat pillar lug is shown being turned in 
the figures. (Accepted November 10, 1897.) 


25,035. A. E. Nicholl, London. Means for Feeding 
and Matategrating Clay. (2 Figs.] November 7, 1896. 
—The figures illustrate this invention applied to a rotary pan. 
To feed clay to a revolving or other _ A of a grinding machine, 
there is provided a feed chute B with a rotary wheel C or device 
consisting of radial partitions forming between them compart- 
ments into which the clay falls from the chute B. By any suit- 
able gear, the rotation of this wheel or device is effected or 
controlled or governed from the axle of the grinding machine, 
or otherwise according to the revolution of the pan so that 
the rate of discharge of the compartments into the pan is 
dependent on the rate of revolution of the pan. When the 
weight of this charge of clay in the compartments is sufficient 
to turn the wheel or device, the latter may be periodically 
arrested by stops or the like on or controlled by or according to 
the revolution of the pan. To disintegrate the clay in a machine 
having a revolving pan A provided with a running surface on 





which edge runners D work and with a grating E through which 
the comminuted clay is to pass, it is desirable to “‘ spray’ the clay 
(so that it will fall through the grating and not choke the same) 
by means of a disintegrator composed of a bar or holder Y fixed on 
uprights Y1, and having a series of teeth serrated or plain of such 
form that they will cut the clay. Such teeth may also be in the 
form of bent plates, or with teeth like the disintegrators as shown 
at Z inFig. 2. Rotary disintegrators F are shown in Figs. 1 and 
2. On the shafts a suitably driven by any gear are keyed spiders 
b the peripheries of which carry lugs vo which the plates or teeth 
ad are bolted. If desired the plates or teeth d may be secured 
directly on the shafts a. These plates or teeth may be parallel to 
the shafts a@ or placed helicoidally as shown, and they may stand 
radially as shown, or obliquely. The plates d may be straight- 
edged . or serrated as at Zin Fig. 2. (Accepted November 
10, 1897. 


28,189. H. Newsum, Lincoln. Machinery for 
Dividing Wood or other Material into Pieces, 
Sticks, or Strips. [3 Figs.] December 9, 1896.—In bearings 
aupon a table A is mounted a spindle b carrying any desired 
number of circular saws B at suitable distances apart upon the 
spindle b in accordance with the size of the pieces, sticks, or 
strips into which the wood or other material is to be divided. 
The spindle } is preferably above the level of the top of the table 
A, and is provided with fast and loose pulleys b2, 08 for driving 
and stopping the saws, which are driven from any convenient 
motor. Distance-pieces ¢ are situated between the saws B, the 
said distance-pieces being level with the top of the table A and 
constituting a grid. They can be attached to the underside of 
the table by means of a hinge as at c2 or other suitable fastening, 
or they may be otherwise arranged, so that they can be removed 
when it is required to move the saws from the spindle. Capable 
of sliding in guides a2 upon the table A towards, and away from, 
the saws Bj, is a holder formed by sets of cramps d, d? capable of 
being moved towards, and away from, each other by means of a 


Fig. 2. 
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screw d3, each set of clamps d sliding in guides on the bases (to 
which the sets of clamps d?2 are fixed or with which they are 
formed) so as to hold between, and release from, the said set of 
clamps the wood or other material to be operated upon. There 
are spaces between the cramps of each set for the passage of the 
saws B. The holder can be traversed in its guides by hand, or 
by the operation of the hine by mechanism like that ordinarily 
employed for analogous purposes, a stop or the like being pro- 
vided to limit the amount of the travel. The wood or other ma- 
terial to be operated upon is secured firmly in the holders, which 
are then moved towards the saws which divide the wood or other 
material into slices. The holder is then drawn back clear of the 
saws and the slices of wood or other material are released from 
the holders and replaced and secured in another position, and 
again subjected to the action of the saws which divide it into 
sticks or strips. The arrangement described may be duplicated, 
as shown, with a set of saws on each end of the spindle, with the 
pulleys between and with a holder to operate in conjunction with 
each set of saws. (Accepted November 10, 1897.) 


MILLING AND SEPARATING MACHINERY. 


28,590. F. Thompstone, Bosley, Cheshire. Whizzers 
or Devices for rying or Purifying Wheat Grain. 
(2 Figs.] December 14, 1896.—In the ordinary vertical whizzer the 
grain is fed in at the bottom, and the oblique beaters whirling 
round in the inside of the perforated casing gradually carry the 
grain up to the exit spout at the top, the water and dirt escaping 
through the perforated casing. Now, according to this invention, 
a blast of air is applied to these whizzers, whereby the drying 
and purifying properties are very greatly increased, and the 
air currents can be regulated by valves according to the dry- 
ness of wheat required. A is a vertical shaft in bearings B and C. 
This carries the framework of beaters D, D by means of brackets 
E, E. F and F are two fans, one above and the other below. 
Above the lower fan are placed cones G to prevent grain falling 
into the fan when machine is stopped with feed on. In the lower 
cone there are holes g, but in the one above there are no holes. H 





so as to induce the air from the top fan. J is the delivery spout 
and K the framework of the machine. L is a further protection 
for the upper fan, so as to prevent the upwardly-rising grain being 
dashed into it. M feed spout. The size of the upper fan is much 
larger than the lower. The inlets to the fans are provided with 
valves or shutters not shown, but of any convenient form for regu- 
lating the amount of air supply. By means of this invention the 
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grain can be kept in the whizzer a much shorter time, and the 
beaters consequently placed at a steeper angle or the whizzer 
shortened of its length. Thus a given size of whizzer will treat 
successfully a much larger amount of grain, or dry the same 
amount of grain to a much greater extent, in the case of this 
whizzer than in the case of an ordinary one. (Accepted November 
10, 1897.) 


22,456. S. Leetham, York. Grain Drying Centri- 
fugal Hydro-Extractors, [3 Figs.) September 30, 1897.— 
Grain after being washed is often subjected to the action of a 
centrifugal hydro-extractor by which the water accompanying 
the grain is driven through perforations of a stationary casing. 
This invention relates to means of clearing these perforations, 
which are apt to become obstructed, and this is effected by 
brushes arranged as described. The upper half of Fig. 2 shows 
the brushes in action as they descend, the lower half showing 
them out of action as they ascend. A is the perforated cylin- 
drical casing of the hydro-extractor, B its delivery spout. To 
the support at each side of the casing is fixed a frame consisting 
of two vertical guide bars C, C connected at top and bottom by 
transverse girders C1, C2, having mounted on each of them a 
pair of sprocket pulleys D, E. These pulleys are driven by any 
suitable gear, so as to cause a pair of endless chains to travel 
vertically parallel to the casing A. To each chain is attached by 
a holder P a sleeve, of which there are thus two—G, G—on 
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the one side, and two—G1, Gl—on the other side; the pair of 
sleeves in each case being fitted to slide along a horizontal trans- 
verse rod H. To the sleeves G, G! is attached a semicircular 
frame H! in front and H? at the back, these frames carrying 
brushes K. The one frame H! is cranked at h so as to give 
clearance for the spout B. The chains being caused to travel 
uniformly together, the two semicircular frames are caused to 
move = and down alternately. As they ascend, the holders F 
are on the outer part of the chains and beyond the guide bars C, 
and consequently the sleeves G, G and G!, G! and the frames H! 
and H2 and their brushes K are at some distance from the 
casing A. But as the chains turn over the upper pulleys D, the 
holders F are brought inwards, and the sleeves G, G and G!, G1, 
the frames H! and H? are moved towards the casing A, so that as 
the brushes K descend, the holders F move along the inner faces 
of the guide bars C and the brushes rub along the surface of the 
casing, clearing its perforations and carrying down the dirt 
(Accepted November 10, 1897.) 


MINING, METALLURGY, AND METAL 
; WORKING, 
381. A. K. McCosh, Coatbridge, Lanark. Ob - 
ing Cyanides and other Prodants from Blast Fur. 
naces,. [3 Figs.] January 6, 1897.—According to this inven- 








*Screw-threaded spindle E on which the work is held by means 


is the perforated wire casing, I a sleeve depending into the centre 


tion a series of apertures A are made through the boshes of 


Yee: | 








754 





ENGINEERING. 


[Dec. 17, 189%. 








the blast-furnace at convenient points above the ordinary tuyere 
level B, and between that level and the bottom of the zone of de- 
oxidation of the ore, say, at from 8 ft. to 12 ft. above the tuyere 
level B. In these apertures A there are inserted pipes C con- 
nected with a pipe D encircling the furnace. The pipe D from 
the furnace (or from two or more furnaces) is connected with a 
main E and apipe F, having a stop valve, connects the encircling 
pipe D with the furnace blast pipes G. Steam injectors may also 
be connected to the pipe D. With these arrangements part of the 
furnace gases can be withdrawn through the pipes C, D and the 
main E by an exhauster (not shown) placedl beyond certain con- 
devsing and washing apparatus; or air can be blown into the 
furnace at the indicated level A from the blast pipes G through 
the pipes F, D, and C. When the gas is being withdrawn as 
described it is accompanied by sublimed particles of the cyanides 
and other products which become deposited in the pipes D and 
main E. For the purpose of admitting scrapers for clearing out 











such deposited matters there are provided pockets J made with 
sliding doors between the pipes C and pipe D, and also attached 
to the main E. The latter is provided with doors H for intro- 
ducing scrapers. The Geposited matters are from time to time 
transferred fror. the pockets J to travelling boxes or trucks K for 
conveyance t« apparatus for dissolving out from them any utilis- 
able constit1ents, the solutions obtained being treated along with 
the liquid from the gas-washing apparatus. The part of the 
furnace gases withdrawn through the pipes C, D and the main E 
by the ex’:auster are also drawn through condensing and washing 
apparatus of any suitable known kind. The washing liquid having 
become charged with cyanides, ammonia, and other products is 
drawn off, and fresh liquid is supplied to the washing apparatus. 
To separate the ammonia, the liquid is distilled ; and to obtain 
the cyanides, the liquid is settled and decanted, and therefore 
evaporated to dryness, agg oy 4 in a partial vacuum ; the pro- 
duct being crude cyanides. Or carbonate or hydrate of iron is 
added, and ferrocyanide is formed. (Accepted November 10, 1897.) 


RAILWAYS AND TRAMWAYS. 


17,298. O. L. Badger, Pittsburg, Pa., U.S.A. 
Fenders for Tramway or ilway Cars. [3 Figs.) 
July 22, 1897. [Date claimed under International Convention, 
January 30, 1897.]—A chief object of this invention is to provide 
a fender which will cover the running rails of the track when the 
car is passing around curves, as well as when the car is moving 
upon straight lines of track, and one which will retain the same 
position with relation to the road bed regardless of the vertical 
tiltings of the car. A represents the car, which can be of any 
approved construction, and is provided with the truck a carrying 
the wheels a! therein. retied to the floor a? of the car A is the 
boss 4 around which is pivoted the link c, having an eye d at its 
opposite end, which is adapted to fit around the upper or rear 
rod e! of the fender e. The fender has its frame e? preferably 
formed of pipe or tubing, having the upright portion e? and the 
horizontal portion e+ extending along close to the rails f, forming 
the road bed g. The frame e? of the fender e has a network of 


soft or yielding cords or wire h strung between the same and the 
wheels ¢ hung in bearings 7! on the inside of the horizontal por- 
tion e4 of the frame e? at the front and rear thereof, which are 
Spiral springs 


adapted to travel on the rails /. connect the 





upright portion e* of the fender e and the truck a of the car A, 
and, if desired, a layer of soft or yielding material k can be placed 
around the front rod e5 of the frame e2. The operation of this 
improved car fender is as follows: During the travelling of the 
car A the parts composing the fender e are in their normal posi- 
tion, as shown in Fig. 1. When a person or animal is struck by 
the fender e, the fende* e will remain in the position shown in 
Fig. 1, and catch the person or animal upon the horizontal por- 
tion e# of the fender e, and prevent injury or possible death to 
the same. The springs j connected to the fender e prevent the 
wheels i from leaving the rails f when an object is hit by the 
fender e, and will always keep the horizontal portion e4 adjacent 
to and close to the rails f. In case of the tilting of the car A, 
since the eye d fits around the rear rod ¢! on the upright por- 
tion e%, the raising of the fender e will always be prevented 
through the medium of the springs j bearing on the fender e. 
During the traversing of the car A around curves, the link ¢ 
fitting around the boss b will allow the fender ¢ to swing in a 
lateral movement, so as to conform to the position of the car A 
during its travels. (Accepted November 10, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


27,268. C. D. Doxford, Sunderland, Durham. 
Vessels. [13 Figs.) December1, 1896.—This invention relates 
chiefly to the combination with the hull of a vessel such as that 
described in Specification 16,516 of 1891, of a superstructure ex- 
tending substantially the whole length of the vessel and capable 





of carrying a considerable burden in passengers, cattle, or cargo 
without interfering with the stability of the vessel; also to the 
combination with the hull, of a superstructure consisting of two 
or more decks carried upon the pedestal formed by the turret and 
preferably overhanging the pedestal and capable of carrying a 
considerable burden. The hull in cross-section has at each side 
of the vessel reverse curves A, B, the curve A connecting the 
side wall C with a substantially horizontal wall, i ¢., the weather 
deck D, and the curve B connecting the horizontal wall D with a 
substantially vertical wall E forming one of the side walls of the 
central structure or turret F, all as in the turret-deck vessels 
described in the specification of prior Letters Patent No. 16,516 of 
1891 granted to the same inventor. According to the present in- 
vention as shown in Fig. 1,a deck D! is formed inside the turret F 
at or about the level of the wall D.- The interior of the turret F 
can be divided by partitions F! so as to provide spaces H for 
passengers and cattle, and, between these spaces, passages I, 
within which latter may be provided another receptacle J or space 
for receiving fodder, or, in wide vessels, for accommodating more 
passengers or cattle. The spaces indicated by the letters H, I, 
and J may extend the whole length of the vessel from bow to 
stern, or may be interrupted where necessary, as for hatchways, 
boiler casings, and the like, as indicated for example in Fig. 1, 
where K represents a cargo hatch on the turret deck F2, and K! 
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represents hatch doors, hinged in the deck D1 and adapted, when 
raised into their vertical position, to form virtual continuations 
of the side walls or combings of the hatch K. L represents the 
downcasts for conducting air into the holds G. In Fig. 1 the 
deck beams or girders d are bent upwards at their ends and 
secured to the main frames at about the curves B. In Fig. 2 they 
extend across the vessel and are secured to the main frames at 
the parts supporting the substantially horizontal wall D. In 
other respects Fig. 2 differs from Fig. 1 only as regards the pro- 
vision (in Fig. 2) of the internal plating M which, carried upward 
as a continuation of the deck D, forms a water-tight wall or pro- 
tection for passengers or cargo below the deck D! against any 
liquid which otherwise might drain down therefrom, and in con- 
junction with the parts B, E of the skin-plating forms an air-way 
N extending more or less throughout the length of the vesssel 
along the sides of the deck D! for ventilating the latter and the 
hold G, the air circulating in the direction indicated by the 
arrows. In addition to the above, and for further accommodation, 
one or more decks may be placed above the turret deck, these 
additional decks, if desired, extending sideways further out than 
the said turret deck; the turret under this construction con- 
stituting as it were a pedestal for supporting the superstructure 
embodying the additional decks, which extends throughout sub- 
stantially the whole length of the vessel. (Accepted November 10, 
1897.) 


VEHICLES. 


25,412. W. Simpson, W. L. Bodman, and D. H. 
Simpson, Manchester. Motor -Driven Vehicles. 
{5 Figs.) November 12, 1896.—This invention relates to an im- 
proved construction of framework chiefly applicable to that 
system of construction of motor vehicle, in which the generator, 
motor, and their necessary parts and adjuncts are carried by an 
underframe or perch to which wheels having spring or cushion 
tyres or rims are attached, and upon which the body of the 
vehicle is supported by springs. The improved framework or 
perch a, to which the wheel axles are directly attached, consists 
of a rectangular trussed frame of steel tubing formed with a 
wing b on each side, and extends over the axial line through the 
wheel centres. The tubing is formed into straight bars of suit- 
able lengths and joined together to produce the forin of framing 
desired, by means of elbows, tees, and cross-connecting sockets 
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and suitable brackets. The framing is clearly shown in the draw- 
ings. Each driving wheel is fixed on the end of a short crank- 
axle (Fig. 3), while the tubular frame forms the engine frame 
also. The lower frame is connected to the upper frame by the 
springs, which are longitudinal at the back and transverse at the 
front. The lower frame is trussed. The axle-tree carrying the 
steering wheels k is formed of steel tubing, to the ends of which 
are fitted short axles by means of a knuckle-joint d3. Each short 
axle is coupled with a sector d5 by means of a coupling-rod. The 
sector is connected to the steering rod in the steering-post d@10 
fixed to the body framework of the vehicle by means of the flexible 
coupling d!1, which steering-rod is operated by a hand wheel 
acting through gearing. The body f is shown mounted upon 
springs g seated upon the bearing’s brackets fixed to the side 
bars of the framing. The axle-tree is also trussed. (Accepted 
October 20, 1897.) 








MISCELLANEOUS. 


25,611. H. Maxim,London. Method and Apparat 
for Manufacturing Calcium Carbide and for the 
Reduction of Metals from their Oxides. [6 Figs.) 
November 13, 1896.—Fig. 1 illustrates an improved construction 
of electric incandescence furnace designed for the purpose of this 
invention. a@ indicates an electric incandescence heating con- 
ductor; 6, b are receptacles for pulverulent carbon which are 
shown as metallic tubes or cylinders. In the arrangement shown 
in Fig. 1, two of these cylinders b are fixed opposite each other in 
the sides of the furnace F, and are connected respectively by con- 
ductors with the two poles of a source of electrical energy. The 
inner end of each tube 6 is closed by aslab or block c of carbon, 
provided with a central hole through which the conductor a is 
thrust. In the outer end of each receptacle b is screwed a gland d 
the interior whereof is made conical, so that when it is screwed in 
it will compress the mass e of powder in the said receptacle, and 
thus maintain the said powder in close contact with the con- 
ductor @, whilst permitting the conductor to be pushed through 
from time to time as it is consumed. The carbide-forming mate- 
rials are fed into the furnace F, and are treated therein. To 
permit the discharge of the carbide produced, without interrupt- 
ing the process, the furnace F is provided at the bottom with a 
sliding door f. In the arrangement shown in Fig. 2, granulated 
carbon is introduced into two tubular electrodes b, and is com- 
pressed therein by means of plungers g worked by screw-threaded 
rods g!; and an electric incandescence heating conductor is passed 
through a hole F! in the furnace F, and through one mass of 





granulated carbon and into the other. In the modification shown 
in Fig. 3, a single heating conductor @ is passed through two 
tubular electrodes b fixed in opposite sides of the furnace F ; and 
the mass e of powdered carbon is compressed round the con- 
ductor by means of conical plungers g worked by hollow screw- 
threaded rods g! through which the conductor a is also passed. 
When employing the heat of combustion preliminarily to or in con- 
junction with the heat of the electric current, a suitable fuel 
and atmospheric air are raised, separately and simultaneously, to 
a high temperature by passing them through suitable conduits 
which are highly heated externally. Coal dust may be employed 
asa fuel, but it is preferable to employ water-gas, or other suit- 
able gaseous fuel. When the separate currents of air and water- 
gas have been raised to a very high temperature, for instance, as 
high as can be obtained by the heat of ordinary combustion, 
portions of the highly heated air and water-gas are burned in 
another apparatus or furnace, through which the remaining por- 
tions of the highly heated air and water-gas are made to pass, in 
order that they may be very highly superheated. Then the 
highly superheated air and water-gas are thence conducted into 
and burned within another apparatus or furnace, within which 
the carbide-forming material is placed, and subjected to the heat 
energy of the combustion of the highly superheated air and 
water-gas. Or the heated gas and air are superheated in the 
second furnace by the burning of a portion of the superheated gas 
and air, the remainder thereof being utilised to heat the carbide- 
forming material. (Accepted October 20, 1897.) 


6536. F. Bernstein, London. Kinematographs, 
and the like Apparatus. [3 Figs.) March 12, 1897.—This in- 
vention relates to improvements in or relating to apparatus for 
exhibiting consecutive pictures or views, and consists essentially 
in the particular form of shutters employed in combination with 
the operative mechanism. a is the shutter which is rectanglar as 
shown and is rotated by means of the gear wheels b,c, d, &c., 
JS being a handle or crank for rotating the same. The drumg 
having the points or spurs h is caused to rotate at intervals 
through the medium of the disc ¢ having the curved guides 
or projections j and pins k; said pins k engaging in the slots 
lin the plate m secured to the drum g. The film 7 carrying 
the consecutive pictures or views, passes over the drum 9 











Fig.2 























6536. 

















and the points or spurs h engage in perforations or apertures In 
the edges of the film n which is thus caused to travel past the 
opening 0; p being the usual lens for projecting the picture on 
view upon the screen or the like. The film n passes between the 
spring plate q and _— r for the purpose of regulating the tension 
of the film » which enters the apparatus at s and leaves same at 
t. The pulley wheel uw may be employed for rotating the appa 
ratus when required instead of the handle f. The relative move 
ments of the drum g and shutter a are so arranged and timed 
that the picture is stationary during its projection upon the scree! 
when the shutter is in its open position, and during the clos¢ 
position of the shutter the film is moved by the drum into its 
next position. (Accepted November 10, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in - 
United States of America from 1847 to the present time, = 
reports of trials of patent law cases in the United States, may Ad 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedfo 
street, Strand. 
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MACHINE-MOULDED WHEELS. 
No. XVII. 
By JosepH Horner. 


spindle A is stepped into a socket sunk into a base and rammed. 





+ Fig.225. 
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Fig 227 

































































flasks is one which is adopted when a table machine 
isused. W] 
the method employed is different as far as the cope 
mould Jsconcerned. Forsuch a mould the striking 

'S cut as shown in Fig. 224, which figure re- 
Presents the commencement of moulding. The 


1en a wheel is moulded in the floor, | 





Fig. 225 shows the work in this 
iy the floor, and the strap B supported on C Sweeps stage ; A being the false mould, with the cope B 
| the board D over a mass of hard rammed sand on’ staked over it in readiness for ramming. Obviously 


ate , |the floor, imparting thereto its own contour. Eis the sand rammed in B over A will have the same 
THE description in the last article of the method |an iron pipe encircling the bar to protect its step 


‘ outline as it would have if struck with a board, but 
employed for moulding a bevel-wheel wholly in! from the sand, which would abrade it. 


A cinder with this advantage in this case, that it will, after 


























Fig. 232. 
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| bed is laid down in the floor if the wheels are of | removal and replacement of the cope, guided by the 

any considerable dimensions, as in spurwheels| stakes b, be perfectly concentric with the bottom of 

similarly moulded, to take the vents from the flat | the mould. 

arms, boss, and teeth. After the rammed cope is taken away, the board 
Over this hard rammed false mould a thick layer | is turned over, and the attain of the mould struck. 


, of parting sand is strewn, and the cope is lowered The edge b, Fig. 224, being brought to coincide 





756 





ENGINEERING 


[Dec. 24, 1897. 








with the face a struck with the board in its first 
position, insures the due relationship of top and 
bottom parts of the mould in regard to depth and 
sectional forms. 

Fig. 226 is an illustration of the section which 
the mould would present if the cope were lowered 
back into position at this stage of the work, before 
the ramming of the teeth. The work of ramming 
the teeth differs in no respect froin that done in a 
flask, already described. 

The methods of core making, pouring, and other 
details are also similar to those already described 
in the last article. 

The steep sloping of the faces c, ¢ in Fig. 225, 
struck by the edge c in Fig. 224 is, as mentioned 
in the last article, liable to produce crushing of the 
ends of the moulded teeth on the replacement of 
the cope. A frequent practice, therefore, is to 
strike or ram the cope shallower than indicated in 
those figures, and to form the face c with a ring of 
cores A, as in Figs. 227 and 228, the first figure 
representing half the mould in vertical section, the 
second one being a plan view of afew rammed teeth 
with the cores A laid against the ends of the teeth. 
Fig. 229 would then indicate the method of cutting 
the board, the edge } coinciding with the edge b 
in Fig. 227, and the edge c, Fig. 227, would be the 
original edge as struck by the edge « in Fig. 224. 

Fig. 231 shows the core-box for the cores A in 
plan, and Fig. 230 the same in cross-section. 

Fig. 232 shows a pair of mitre wheels A, B, the 
forms and proportions of which differ from those of 
the bevel-wheels just discussed. As there is no 
difference in these two, it is only necessary to 
develop the teeth of one of the pair in the manner 
illustrated. As the manner of development is 
similar to that adopted in Fig. 182, Article xiv, 
page 399, there is no necessity to re-describe the pro- 
cess, but we may at once go on to the details of 
pattern-work and moulding. The difference between 
these wheels and those which were selected for pre- 
vious remarks, regarded from the point of view of 
moulder and pattern-maker, is that in this type, 
arms are most frequently dispensed with, the web a 
being solid plated, and vertical ribs are often omitted 
also. It follows that cores are seldom used in such 
cises, but the outlines are imparted wholly, or 
chiefly by means of the striking boards. But there 
are exceptions to this general practice, as when 
ribs are cast to connect boss and rim, the webs 
still being solid plated; or when arms, though 
small, may be cast in preference to solid webs. In 
each case there are variations in practice available 
for adoption. 

Whatever the forms imparted to these wheels, 
the methods previously described of striking the 
copes directly, or ramming them indirectly, are 
equally available. Fig. 233 shows a board cut for 
the first method; Fig. 234 one for the second 
method. In these, the faces C, C strike the face C 
of the web a in wheel B, Fig. 232, and the faces D 
the top faces of the web a, while b, b strike the 
joint faces which meet in the plane of the tooth- 
points b in Fig. 232. These relations will be clear 
from a comparison with foregoing examples, and 
it is only necessary to instance further the case of 
the deep boss EK in Fig. 232, which, not being 
formed by cores, is too deep to be struck properly 
in green sand, the “og raged edges being liable 
to fall down, or to be struck very loosely. So that 
it is better to turn a boss, Fig. 235, bore a hole in 
it to slip over the striking bar, and bedding it in, 
work the board over it. Fig. 233 shows the 
board as cut for this method of moulding, the 
position of the bedded-in boss being indicated by 
dotted lines at A. 

When the top has to be rammed upon a false 
mould, as with the board in Fig. 234, it is quite 
necessary to use a wooden boss. Its position is 
seen dotted in that ‘igure at A, and after the false 
mould is rammed the boss is laid upon the centre, 
and the ramming is done around it, and it lifts 
with the cope, to be afterwards withdrawn. The 
case of shallow bosses like B, B in the same figures 
is quite different. These, though considerably 
deeper than shown, would still be struck by the 
board, because they can be struck just as well as 
rammed, 

When vertical ribs have to be cast on the solid 
web, then there are two ways in which they can 
beformed. Pattern ribs can be made and rammed 
up, or cores may be used. If pattern ribs are used, 


they are preferably fastened to their central boss, 
Figs. 236 and 237; these can be employed for 
either method of moulding, being bedded in the 


cope when the cope mould is swept up, or laid 
upon the false mould when the cope is rammed 
upon the latter. This is the best method of mak- 
ing vertical ribs in solid-plated wheels. Another 
way is to use cores to form both ribs and boss. 
The objection to making use of these in this parti- 
cular type of wheel is the difficulty of setting and 
fixing them correctly. Their cost would be no 
more than that of a set of pattern arms. But 
since bevel-wheels are cast with the teeth down- 
wards, it follows that with a solid-plated wheel 
the cores have nothing to rest upon, and must 





either be stood upon chaplets, or, ‘‘ hung in the 
top,” i.e., screwed, or wedged to the cope flask. 
Neither method is desirable because of the difficulty 
of setting the cores accurately ; or, having them 
set, of maintainting them in correct positions. To 
set such cores by chaplets, three chaplets are neces- 

















cope on the arm cores, prevents thera from becom- 
ing shifted. 

Figs. 239 and 240 illustrate the ordinary form of 
core-box used for small mitre and _ bevel - wheels 
when four arms are used. The dotted lines seen on 
the outer framing are the centres of the arms and 
ribs, so that twice the thickness b equals the thick- 
ness of the vertical ribs, and twice c the width of 
the flat arms ; A is the boss section, B the sweep 
which forms the interior of the rim, C, C the flat 
arms. The top of the core d is swept off with a 
board. 

The position of the upper faces of these wheels at 
C, Fig. 232, is much more favourable to the lower- 
ing of the cope without risk of crushing the ends of 
the teeth than in the last example taken. The use 
of rings of cores with which to cover their faces, as 





illustrated in Figs. 227 and 228, is not necessary. 




















sary, with spring or other chaplets in the arm 
thicknesses—a method which should not, as a rule, 
be adopted. To set them by hanging in the top, 
they are first laid on chaplets in the bottom, and 
set by measurement ; thé cope lowered down, and 
each core hooked up between cope bars, and 
fastened permanently to the cope, after which the 
chaplets may be removed, or allowed to remain. 
Cores can be and are used in this way, but the 
risks of moulding are increased in such a case. 

But when the web a, Figs. 232, is pierced to form 
arms, then cores are used in preference to the em- 
A ere of pattern ribs, because the cores can be 
aid directly on the bottom of the mould, and the 
thicknesses of metal can be gauged and adjusted, 
and the cores will not be likely to be moved out of 
place subsequently. This is seen in Fig. 238, 
which shows the relative positions of the core, and 
the top and bottom portions of the mould ; a is the 
thickness of core going through the web, and A the 
main core. These may be made in one from a 
box, or « may be made separately, and laid in the 
bottom, and A laid above. Further, A may be 
formed by the ramming of the arms, Figs. 236 and 
237, in green sand, and « may be dried cores bedded 
in the bottom. Sometimes, when flat arms are not 
actually wanted, the moulder obtains permission to 
lay a plain round or a triangular core in the web 
under each arm core, to afford support to the latter, 





at «in Fig. 238 ; and this, with the pressure of the 











But a careful moulder will strike the sand very 
slightly larger in diameter in the cope than the 
ends of the teeth, leaving from gj in. to 3 in. 
clearance, even if the metal runs over and forms a 
slight fin. 

The remarks made in the previous article in 
reference to the ramming of the tooth-block are 
applicable in this case, and need not be repeated. 
Fig. 241 is a section through the tooth-block. 








THE FERRY SYSTEM AT GLASGOW 
HARBOUR. 
, In the first volume of ENGINEERING, page 61, we 
illustrated the first steam ferry introduced at Glas- 
gow Harbour. It superseded the row-boats, each 
carrying twenty passengers, and the chief incentive 
to this departure was a lamentable accident with 
a row-boat, involving great loss of life. The first 
vessel introduced was jet-propelled. It was built 
by the Hedderwicks, engined by Howden, and 
supplied with pumps by Gwynne, the boat being 
30 ft. long, and of 4 horse-power. But after 
adequate trial, this system of propulsion had to be 
discarded, the vessel being refitted for screw pro- 
pulsion ; and since then, the Clyde Trustees have 
steadily developed their service until now its fame 
has extended beyond the British Isles, so that 
inquiry is made as to its operation from many 
sources. Deputations, too, have not infrequently 




































































































































‘3703S NIgVvo 




































































il 








| 





| 
| 


























































































































—— 











“M930 NIVW 


“NOILIIS TWNIGNLIONOT 

















































































































(‘9¢1 abng aas ‘uoydisosagqT 10,7) 


"“MODSVYID ‘MUYVd DNINNIM ‘NOLSQOH GNV BION ‘SUSSHIN AM GUNIONA ‘MODSVID LYOd “OO GNV TIUSSOY ‘SUSSHIN Ad GHLOAULSNOO 





WMNOGUVH MODSVID AOH SYANVALS WHONASSVd «.VHLONTO,, 














“1681 ‘2 usanaodqd “ONTHAANIONY 





ER RELATE ERIE,” = VHRR SORES RIT MRT wE © VIS Raines oo eo is TE SES Be: SoS ND RR CDE RE ta a SE ri aaa dias ee 


cs ere ap sy se en ee 








> 

















ours 


‘agy buayooT 


ot Bay 

































































yor qua ML 8 wast erate ameecteseeenessmeemees 

































































promioy 400) dryspruy,,009 
‘gt Ory 
































R Cees aed aie aes : ~< 
— ————— waxwnne Ttwoo 
wane = avas Laas 





aie ll Ee 





Dec. 24, 1897.] 


ENGINEERING. 


757 








visited the Clyde to investigate the method of 
working. This fact, and the renewed interest being 
taken in the Thames service of passenger steamers, 
suggests an article describing the system. We have 
no concern with the splendid fleet of saloon steamers 
sailing in the estuary ; we propose to deal only with 
the cross-ferry steamers, and with the up-and-down 
Clutha steamers traversing three to four miles of 
the harbour at a uniform fare of 1d. per passenger. 

Taking first the cross-harbour boats, in which 
the fare is $d., there has been a steady develop- 
ment since the first power-boat was put on, as is 
shown by the following Table : 


Total Number of Passenyers carried by Cross-Ferries. 
Revenue. Passengers. 
£ 


Me Oe ak: “on 3,359,115 
RRs A arte as 4,392,621 
MSS ka eS ok = 8,921,542 
1880... .. ..  .. 14,197 7,836,771 
1885... .. ..  .. 12706 7,410,964 
1890... 0. «16,845 9,344,199 
1895... 3... 1.  .. 18473 8,813,971 
1896 . 18,002 8,839,565 


It will be seen that, from 1865, the number of 
passengers had nearly trebled by 1890, but there 
has since been a decrease due to the opening 
of the Glasgow Harbour tunnel, under the river 
at Finnieston. It is worth adding here also 
that the expenses in 1896 are given in the 
public accounts as 13,814/., showing a return of 
42001. There are owned by the trustees ten 
steam ferries, in addition to three vehicular 
ferries, or floating bridges as they are sometimes 
called in the south. The ten steam ferries cost 
when new 10,358/. Below Glasgow Bridge, in the 
centre of the city, cross communication is only by 
ferry, excepting at the tunnel built under the river 
by a private company and opened two years ago. 
Starting from the bridge, the ferries are at York- 
street, about 4 of a mile from the bridge; then at 
Clyde-street, + mile further west ; at Finnieston, 
4 mile further west ; and here also is the tunnel and 
the elevating ferry, ‘‘ Finnieston,”* costing 14,5001. 
In another $ mile there is the Queen’s Dock Ferry 
between Kelvinhaugh and Govan, then } mile fur- 
ther west is Govan Ferry, a vehicular ferry worked 
with chains, which, with its reserve boat, cost 
56631. Beyond the city limits there are Govan West 
and Whiteinch steam ferries... We append a list of 
the ferries, with the number of passengers for 1888, 
1895, and 1896, and these figures, it will be seen, 
show how little the tunnel has affected the revenue 
even of the Finnieston passenger ferry, while in 
nearly all other cases there is expansion : 


Cross-River Ferries. 











1888. 1895. 1896, 
Passen- Re- Passen- Re- Passen- 
| gers. venue. gers. venue. gers. 
; £ | £ 
York-street ..| 442,642! 1053 534,341 | 1268 650,259 


Clyde-street ..| 1,529,387 3551 1,919,425 | 3673 | 1,963,697 
Finnieston ..| 2,806,795 | 5528 3,057,861 | 4919 | 2,654,142 


Finnieston Ve-| 








hicular—..| <4 1699 169,210"| 1200 193,484* 
Cessnock Dock | x ‘a —- | 66 36,683 
Kelvinhaugh | 616,849 | 1521 840,017 | 1568 869,208 
Govan... ..| 1,451,337 | 1890 1,€50,932 | 1999 | 1,099,682 
Govan Ve- | 

hicular si 757 76,833*| 581 96,573* 
Govan West ..| 384,668 1886 1,080,343 | 2086 | 1,203,569 


Whiteinch | 103,881; 363 | 222,792 | 411 | 251,303 
Vehicles. In 1888, 1,582,224 passengers were carried by 
“ Cluthas.” 

We illustrate one of the latest ferries on page 758 
(Figs. 1 to 4). It is one of two, and each cost the 
trustees 12691. It was built by Mr. D. M. Cum- 
ming, Blackhill Dock, Glasgow. There is very little 
variation in the type: the over-all length varies 
from 44 ft. 8 in. to 51 ft., but the length between 
centres of rudders is usually 33 ft. 3 in. to 
33 ft. 6 in., the beam moulded 12 ft. 6 in., the 
depth moulded from 3 ft. 9 in. to 4 ft. 2in. The 
maximum draught is 4 ft., the larger boats carry- 
ing 110 and the smaller 94 passengers. We shall 
presently describe the later boats, and may here 
state that they are built to work intostairs. "These 
are 12 in. tread and 7 in. rise of steps, the stems 
of the boat being made somewhat flatter than the 
rake of the stair, so that the boat gets well into the 
steps. At one side of the river at each ferry a coal 
and stores box is placed, together with a hydrant 
and hose pipe. The coal is taken in baskets, so 


* See Encinerrine, vol. 1., page 275. 





that the bunkers can be filled or the water tank re- 
plenished while the boat waits for passengers. The 
consumption of coal is about } ewt. per hour. At 
the other side there is (1) a pay-box with w.c. 
attached ; (2) two inlet registermg turnstiles, one 
for paying passengers and the other for season ticket 
and pass holders ; (3) an enclosure for ingoing pas- 
sengers, with gate and waiting-room or shed; (4) 
two outlet registering turnstiles, one for paying, and 
the other for season-ticket, &c., passengers. These 
are shown on the plan of the Stobcross ferry stairs 
(Fig. 5). The service is conducted day and night 
in the case of three-fourths of the ferries, and there 
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are 3 shifts—one lad in attendance at pay-box, and 
2 men in the boat, 1 as master and steersman, 
the other as engineer, driver or stoker. 

The drawings we give of the ferry boats are self- 
explanatory, but some details as to scantlings may be 
given. The vessel illustrated on page 758 is of the 
following dimensions: Length over all 51 ft., 
between perpendiculars 31 ft., between centres or 
rudders 33 ft. 3 in., breadth over all 13 ft. 8 in., 
moulded 12 ft. 6 in., depth moulded 4 ft. 2 in., rise 
of floor 44 in., draught, light, 3 ft. 5 in., loaded 
with 110 passengers 4 ft., rudder, extreme length 
2 ft. 7 in., extreme depth 2 ft. 6 in., area 5°36 sq. 
ft., top below light water line 44 in. The boats are 


thick, the stern, which comes in for a lot of knock- 

ing against the steps, is 3 in. wide and 2$ in. thick, 

of the best forged scrap iron. The frames are of 

angle steel, 2 in. by 2 in. by ;3; in., spaced 21 in. 

apart, and carried to the top of the bulwarks, which 

are 31 in. high. The floor plates are ; in. by 6 in. 

deep: but under the machinery are { in, There 

are four water-tight bulkheads, as shown on the 

section, Fig. 1, and to one of them the engine 

cylinders are fastened, so that it is heavier—of 
7s in. plates, with 24 in. by 24 in. by 2 in. angles 

at 18 in. centres. The shell plating of steel is ;', in. 

thick, with inside straps. The deck beams are 
of steel, and have arise of 3 in. for the decking, 

which is of teak, 2 in. thick. The fenders are of 
American elm, with a steel cope. The coal bunker, 

22 in. by 21 in., is a continuation of the stoke-hold. 

The rudders are of iron framing and steel plating, 

the spindles being 2 in. diameter, and the pintles 
1} in. diameter, working in wrought-iron steps, 

bolted to a projection on the keel. 

The steering gear originally consisted of a cast- 
steel toothed segment 24 in. radius, 14 in. pitch, 
2 in. wide on the face, and having 29 teeth, keyed 
on the top of each rudder spindle. The spindle eye 
is in the form of a gland, the cover being held on by 
two fin. bolts. On each side of the adjoining deck 
there are bolted two timber blocks, with india- 
rubber pads for the ends of the segment to bluft 
against when the rudder is hard over. The segment 
is operated by an upright spindle with a horizontal 
wheel, as shown on the section (Fig. 1) ; the spindle 
and pinion being steel, the casing cast-iron, and the 
handwheel wrought-iron. The latter stands 39 in. 
from the deck, and is not an obstruction to passen- 
gers. It is fitted with a pin to lock it in position. 
Formerly, with this arrangement each boat was 
steered from the after end, which entailed having, 
in addition to the steersman, a man at the bow to 
make the boat fast at the landing stairs. Some 
months ago, however, the steering gear was altered 
so that the boats could be steered from the fore end, 
and the steersman attend to the making fast, thus 
dispensing with one man and rendering the boat 
capable of being worked by two men in place of 
three, the steersman, moreover, being in a better 
position for seeing in front of the boat. In the 
new arrangement the cast - iron pillars with hand- 
wheels and locking pins remain as before, and the 
rudders are worked from opposite ends by means 
of rods, chains, and guide pulleys. 

The engines, shown on Figs. 1 and 3, are of the 
non-condensing inverted type, with single loose 
eccentric, having a boss with worm groove for 
reversing, &c. There are two cylinders 6} in. dia- 
meter, the upper cylinder forming an angle of 
about 15 deg. to the centre line. The area of each 
steam port is 24 square inches, and of the exhaust 
6 in. Slide valves are used, with wrought-iron 
eccentric rods, and brass eccentric straps. The 
piston-rod is steel, 13 in. diameter, the con- 
necting-rod of forged scrap iron and 23 in. long 
by 1} in. diameter, and the crankshaft, also of 
forged iron, is 28 in diameter, with pins 6 in. long. 
The propeller shaft is of the same diameter, with 
two thrust-blocks (Fig. 1). The propellers are 
33 in. diameter, with three blades of 60-in. pitch. 
Each propeller hasa cast-steel disconnecting clutch. 

There is a cast-iron bilge pump, worked direct 
from the crank-shaft by an eccentric pulley 
(Fig. 3). Theram is2 in. diameter by 3} in. stroke, 
and thesuction is so arranged to pump from bilge or 
any of the five compartments. There is also fitted 
on board one of Drysdale’s 4-in. rotary pumps, 
driven from the propeller shaft by strong spur 
gearing. A 10-in. air vessel is fitted on the dis- 
charge side of the pump with 60 ft. of hose, and 
the uecessary appliances for at once converting the 
ferry into a floating fire-steamer. The boiler 
(Fig. 4), is 3'ft. 4 in. diameter, 7 ft. high, having 
58 wrought-iron Field tubes, 30 in. long by 
2 in. diameter outside by 12 B.W.G., pendant 
from the roof of the fire-box, and curving towards 
the centre of the boiler. The working pressure is 
80 lb., the shell being of steel § in. and 7’ in. thick. 
The fire-grate is 6 ft. square feet, and the heating 
surface 140 square feet. The speed of the boats is 
about six miles per hour. 

The up-and-down harbour passenger steamers, 
named ‘‘Cluthas,” were firstintroduced in 1884, when 
six boats were built by Mr. T. B. Seath, Rutherglen, 
four of them 74 ft. long by 13 ft. by 7 ft. 9 in., and 
two of them 102 ft. 9 in. by 14 ft. by 8 ft. The 
former carried 235 passengers, and cost when new 








built mostly of steel, the keel is 34 in. deep and ? in. 


20001., the two latter cost 25501. each. The four were 
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built to go into the stairs, like the cross-ferry 
steamers, but it was found that the length of the 
boats and the velocity of the current tended to swing 
the boats round, and time—the chief element in all 
means of communicatior—was lost. The velocity of 
the tide at Glasgow harbour is 88 to 150 ft. per 
minute in the case of ordinary tides, although as 
high as 500 ft. per minute has been recorded. At 
Crossness, on the Thames, on the other hand, the 
average velocity is 300 ft. per minute at about 2 
hours after high water. 

Mr. James Deas, the civil engineer to the trustees, 
was then consulted, and a series of pontoons were 
provided very expeditiously, and these had the great 
advantages of convenience and low cost. There are 
12 such landing- places : in three cases they are 
merely wooden stairs in line with the river ; in the 
other instances they are floating stages of timber 
approached by timber gangways, the newest being 








Fig. 15. 
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of the type illustrated on the opposite page in 
Figs. 6 to 10. These landing-places have been 
made to suit a range of tide of 22 ft. but the ordi- 
nary rise is only 11 ft. to 12 ft. 

The ends of the gangways rest on elm beams 
sheathed with iron, and are fastened to another elm 
beam by a chain, which is passed four times round 
each beam, The connection between the ends of the 
chain is by a special link, which is in two halves with 
scarfed ends riveted, so that there is no pin to dis- 
sodge. The floating landing-stage consists of two 





wooden punts, each 32 ft. 9 in. by 15 ft., the plat form 
over the punts being made up of three longitudinal 
'timber beams resting on cross-sleepers bolted to 
| the deck of the punts, with uprights, Joists, and deck 
| planking, as shown on Figs. 6, 9, and10. W _ 
| is necessary to repair the punts, the platform can be 
‘transferred to others The total length is 66 ft. In 
one or two cases, bows have been formed to the 
punts. The cost of a landing stage, with gangways, 
offices, turnstiles, waiting shed, and fencing, — 
be taken at from 5501. to 600/. A typical example 








Dec. 24, 1897.] ENGINEERING. 


759 








PONTOON LANDING STAGES FOR “CLUTHA” STEAMERS IN GLASGOW HARBOUR. 


Fig 6 
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Fig.7. Plan of Gangway. 
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of a landing station is given on Fig. 5, page 757, We illustrate the two latest on our two - page plate 
where the landing stages at Stobcross and Planta-| this week, and by Fig. 15, page 758. These cost 
tion are shown, and also the stairs, &c., of the Fin- | 25501. each ; they were built by Messrs. Russell and 
nieston steam ferry, the Finnieston vehicular ferry, | Co., Port Glasgow, and engined by Messrs. Muir and 
and the site of the harbour tunnel. Houston, Limited, Glasgow. The Clyde Trust now 

In constructing the succeeding vessels, it was not | own twelve of these boats, and the total first cost 
orereig to give them the same form of stem, so| was 29,090/. One of the original boats is now 

at the subsequent boats have a straight prow. | named the Comet, and is reserved for the trustees’ 





‘and officers’ use. There are thus eleven for the 
harbour service. Therun is from Victoria Bridge 
to Whiteinch, 3} miles, andthere are twelve landing- 
places, the greatest distance apart of any two 
being ? mile. Asa rule, they are from ? to} mile 
apart, although some of them are on opposite sides 
of the river. The time taken to run, includin 

stoppages, is 45 minutes, the speed of the boats 
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being seven miles an hour ; and the boats run at 
eight minutes intervals in summer and nine 
minutes in winter. In the winter season a work- 
man’s boat runs at 5.0 a.m., and another at 6, 6.30 
and 7.20, the ordinary service beginning at 7.40, 
and ending at 8p.m. The summer service begins at 
the same time, and continues until 9.10, when the last 
boat arrives at the city terminus (Victoria Bridge) ; 
on Saturdays and holidays they run up till 10.30. 
Ten boats are needed for the service in the summer 
months, and each boat makes nine runs per day, 
and the coal burned per day is 18 tons. The 
newer boats burn less—about 23 cwt. per round 
trip. There is a crew of four on each boat, a 
captain, an engineer, and two deck hands, one of 
them a lad. They work a ten hours’ day, and 
the wages respectively are 2I/., 30s., 25s. and 13s. 
to 19s. per week ; and for overtime only time is 
paid, so that the wages cost per week is about 61. 
on the average. There are two men, paid 20s. per 
week, who keep all the landing-stages clean, and 
three boys for each two sets of turnstiles. These get 
12s. a week. Two more men are employed over- 
night cleaning the boats, which are all berthed at 
Victoria Bridge, where also they are coaled. This 
latter work costs Is. per ton. A special landing- 
place is provided here, with coal yards and 
mechanics’ workshop for small repairs. 

As already mentioned the first four boats built 
were 74 ft. long, the two following 102 ft. 9 in. 
long, but the subsequent boats have been smaller, 
and the new vessels seem to represent the most 
satisfactory design as determined by experience. 
They are 90 ft. long, by 17 ft. beam, and 8 ft. 6 in. 
in depth moulded. The hull is built of Siemens- 
Martin steel; but as all the scantlings are noted 
on the cross-section, Fig. 15, page 758, it is not 
necessary to enter into details. There are four bulk- 
heads, forming five compartments; that at the 
how is given over to ships’ stores, the second forms 
a cabin 15 ft. long and the full width of the ship, the 
third is occupied by the boiler and engines, and the 
fourth by another cabin, where smoking is allowed 
(Fig. 14). It is 25 ft. long, and has a w.c. in the 
corner. No refreshments are served on board, and 
as arule the cabins are only used in wet weather. 
The main deck seats, as shown in Fig. 13, afford 
accommodation for a very large proportion of the 
passengers, and there is nothing pretentious about 
the fittings ; but the extreme convenience of the 
vessels and the facility with which they are worked, 
and the fact that there is no need to consult time- 
tables, make them very popular, as the following 
return of passengers shows : 


Passengers by “ Cluthas.” 


No. of Revenue. Passengers Expenses. 
Steamers. £ carried, , 
1885 6 1658 1,113,528 DSOD 
1890 8 9157 2,177,974 G19 
18910 13,381 3,172,854 10, 562 
189611 14,967 3,555, 117 10,443 


It will be seen from the Table that while in 1885 
the expenditure exceeded the revenue by 11671., in 
1896 the revenue exceeded the expenditure by 
45241. 

But to return to the construction of the Cluthas, 
the machinery is shown on the longitudinal section 
(Fig. 12) and in detail on Figs. 16 to 19. Special 
attention has been paid to the stopping and starting 
gear, and the valve gear, as they are so much in 
use. Simplicity and strength has been studied, and 
the vessels are worked into and out of the landing- 
places with the twin engines and not by the rudder. 
The valves are worked by double eccentric link 
motion reversing gear, brass eccentric straps, 
malleable cast-iron eccentrics, and all the valve-gear 
joints are made adjustable with flat bushes of 
phosphor bronze. The weigh-shaft for the rever- 
sing gear is carried in two bearings with large brass 
bushes, and the starting gear is placed on ‘‘the 
captain’s bridge ” in front of the funnel, as shown 
on Figs. 16 and 17. The engines, as a rule, are kept 
constantly running, and stand the wear well. They 
are of the direct-acting compound type, with cylin- 
ders 7} in. and 15 in. diameter by 10 in. stroke. 
The cylinders are in one casting, the body being 
1} in. thick ; the working parts are for the most 
part of forged iron. The piston-rods, which are 
of steel, are 1} in. diameter, the valve spindles 
1} in. ; the crankpins are 4} in. long, and the main 
bearings 16 in. The condenser is separate, and is 


placed athwartship aft of the engines, with separate 
4}-in. circulating pump. The airand also the feed 
pumps are single-acting, and worked by levers and 


links from the low-pressure crossheads. The pro- 
pellers are 4 ft. 3 in. diameter and 4 ft. 6 in. pitch. 
There are four blades, with a surface of 6.9 square 
feet. Running at 233 revolutions, the trial-trip speed 
was 9.47 miles per hour. The boiler is of the cylindri- 
cal return tubular type, 8 ft. diameter by 8 ft. long, 
with two furnaces 5 ft. long and 2 ft. 6 in. in dia- 
meter. The grate area is 20 square feet. There are 
102 tubes of 2} in. diameter, giving 435 square feet 
of heating surface, and the stay tubes are screwed 
| into the plates at each end. The working pressure 
is 120 lb., and the boilers were tested to 240 lb. 
The later boats have been built under the direction 
of Mr. George H. Baxter, mechanical engineer to 
the Clyde Trust, while Mr. James Deas, the engineer 
lto the Clyde Trust, to whom is due in large 
measure the successful evolution of the traffic, is 
responsible for the landing stages, &c. To both 
|those gentlemen we are indebted for much infor- 
mation for this article. 











THE STOCKHOLM EXHIBITION. 
No. V. 

Messrs. J. anp C. G. Bottnpers’ exhibition in 
the Machinery Hall at the Stockholm Exhibition 
was a very comprehensive and interesting one. It 
comprised wood-working machinery, steam engines, 
and oil engines. 

V ood-working machinery has, for a series of years, 
been a speciality of Messrs. Bolinders, and their 
saw frames have found their way to all parts of the 
world. Of late years planing machines of a new 
design (Westman’s patent) have been added, and 
they already command a considerable demand. We 
give illustrations of the latest type (No. 12) on page 
770 of the present issue. This construction pos- 
sesses several advantages compared with earlier 
types and effecting a considerable saving in time. 
|The No. 12 planing machine planes up to 5 in. 
| by 12 in., and is especially intended for large 
jexport planing mills. It has five revolving 
|cutters and fixed cutters for all four sides. As 
a material improvement it may be mentioned 
that the bottom cutters may be exchanged whilst 
the machine is running, an arrangement which 
means a saving in time of some 20 per cent. 
The feed consists of eight—four pairs—-feed rollers 
of large diameter, which, on account of their 
great weight and large friction surface, easily feed 
the timber with a very slight burden on the axles 
and bearings. The rollers are connected with each 
other by means of a series of gears made of cast 
steel, and protected by covers. The feed rollers 
are driven by means of two worms and worm gears, 
which are directly connected with the back driving 
pulley by a friction gearing. By means of this 
latter arrangement feeding speeds from 5 ft. to 
160 ft. per minute can be obtained, and the speed 
can be regulated by means of a handwheel on the 
front side of the machine. Thus cone pulleys and 
belting have been dispensed with, and the incon- 
venience of having constant speeds avoided, any 
speed within the two speeds mentioned (5 ft. to 
160 ft. per minute) being instantaneously obtain- 
able. The feed, however, can also be driven by 
belting, if this is thought preferable, the ma- 
chine in this case being fitted with cone pulleys, 
one of which is fixed directly on the worm spindle. 
In this way 10 different feeding speeds can be 
obtained. 

The top feeding rollers are raised and lowered 
by means of a special lifting contrivance, and the 
under-cutter is journalled in a frame, which can be 
drawn out of the machine whilst the latter is run- 
ning. The front table, against which the knives 
cut, is of hardened steel, and adjustable up and 
down from the front of the machine. The cutter 
chips can, consequently, be very finely regulated, 
even whilst the cutter is working. The bottom 
fixed cutter drawer is double, two drawers being 
placed after each other. The cutters can be put in 
work and out of work independent of one another 
whilst the machine is running, so that a drawer 
with sharp knives can always be put into work 
when the knives of the other drawer have become 
too blunt. The latter can be taken out and sharp 
knives substituted without in the least interfering 
with the feeding process. This, as already pointed 
out, entails a very material saving in time, and 
also insures a smooth surface, as both cutters are 
not allowed to work until the one with the sharp 
knives, last put in, has been satisfactorily adjusted. 
The pressure above the cutter is regulated by 
means of a handle on the front side of the ma- 

















chine, which is connected with the cutters in such 
a manner that the cutter, when the pressure is 
applied, is raised above the surface of the table, 
and vice versd. The dimensions are also regulated 
by means of a handwheel. The pressure wheels 
above the cutters are self-oiling and work parallel 
with the edges of the knives, which are placed at a 
very steep angle. This cutter arrangement is 
patented. 

The side cutter heads are journalled in extra 
heavy frames, which are adjustable both hori- 
zontally and vertically, whilst the machine is run- 
ning. The front one is fitted with an accompany- 
ing chip-breaker of a completely new construction, 
adjustable in all necessary directions, and entirely 
free from danger. The back one likewise has a 
chip-breaker fastened to the guide. The pressure 
between the side cutter heads is done by rollers, 
and the pressure can be regulated by means of a 
handwheel on the front side of the machine; 
there is also spring pressure available for planing 
thin and broad boards. The side fixed cutters 
are both adjustable from the working side. The 
top cutter is fitted with a chip-breaker, whereby the 
tearing of the wood is avoided, and the knives 
obtain a better position whilst working. The 
cutter has long metal journals, set in a heavy 
frame, which can easily be brought into a vertical 
position, and locked at the desired dimension. 
There are pressure rollers both in front of and 
behind the cutter; pressure bars can, however, 
also be used in front of the cutter in planing 
coarse mouldings, &c. The top fixed cutter, which 
is placed behind the top cutter, is easily ex- 
changed. The last cutter is adjustable both in 
horizontal and vertical directions from the working 
side. There are adjustable tables both in front of 
and behind the knives. The last table can be readily 
removed, in order to facilitate the sharpening and 
removal of the knives. The pressure arrangement 
above this cutter is of a simple construction, and 
works uniformly, both in front of and behind, as 
well as above the knives. Thereare adjustable side 
guides, so that the boards are bound to run _per- 
fectly true. Owing to these arrangements and the 
steady running of the revolving cutter, it is not 
necessary to decrease the feeding speed whilst doing 
boarding work. 

Allthe cutter-head spindles are made extra strong 
and ground into the journals ; they run in patented 
self-oiling boxes. 

The gearing under the machine consists of one 
single shaft, with fixed and loose pulleys ; the floor 
space required by the machine is 20} ft. by 5 ft., 
exclusive of the countershaft ; the weight is about 
11 tons, and the power required 16 to 20 horse- 
power. 

Among the steam engines at Stockholm there was 
a 200 horse-power, with Corliss gear, on the Frikert 
system, and another, 75 horse-power, for electric 
lighting. There was also a 60 horse-power vertical 
compound condensing engine, besides a series of 
high-pressure engines, 5, 10, 25, and 30 horse-power. 
The oil engines were on Weyland’s patent ; they 
were shown in sizes ranging between two and 30 
horse-power, and command a considerable sale in 
Sweden. 





VICKERS’ WORKS AT SHEFFIELD. 
(Continued from page 730.) 
THE CONSTRUCTION OF GUNS. 

Messrs. VICKERS commenced the construction 
of guns in 1888. The Government of the day, 
anxious to add to the resources of the country in 
this respect, sent a commission to inspect several 
works with the view of ascertaining which offered the 
greatest promise in this respect, and the result was 
an inducement to Messrs. Vickers sufticient to en- 
courage them to add to their establishment exten- 
sive plant for the construction of all types of 
ordnance. Their first guns were submitted for trial 
in September, 1888. Orders immediately resulted 
for 13.5-in., 12-in., 10-in., and 9.2-in. guns, and 
since then the company has stepped into a prominent 
position. We defer for the present a consideration 
of the design of the guns, their equipment, and 
mountings, and of their approved ballistic qualities, 
and proceed now with a description of the magnifi- 
cent plant in the department which it may at once 
be stated is under the direct management of Lieu- 
tenant Dawson, who has had a splendid training n 
the British Navy. After several years’ service afloat, 
in the course of which he was in the experimental 
torpedo-gunboat Rattlesnake, he was specially 
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promoted to lieutenant for obtaining four first- | 
class certificates in 1887. He commanded torpedo- 
poat No. 55, and subsequently qualified for gunnery | 
lieutenant in H.M.SS. Excellent and Vernon, after 
which he was appointed as a staff officer in H.M.S. 
Excellent, the principal gunnery establishment of 
the Navy. He served as gunnery lieutenant of 
H.M.SS. Iris and Iron Duke, and was then selected 
fora new appointment as experimental officer to 
the Royal Ordnance factories, where he served for 
35 years. : 

~ As the machinery indicates, the company are in a 
position to make any size or type of guns or 
mountings, either for naval, fortress, or field use. 
In describing the construction of the guns, we com- 
mence, in the first instance, with the ingot; it is 





cast solid in an octagon mould, then trepanned, 
and afterwards forged out at the press on mandrils 











length of the machine is 41 ft., and an ingot 10 ft. 
long by 4 ft. 6 in. in diameter can be bored. 

Ingots for guns, as well as shafts, having thus 
been trepanned, are taken to the hydraulic press 
to be forged. This forge is shown in Fig. 199 on 
page 762. The view shows a gun jacket being 
forged, and it is suspended in the chain of the 
turning over gear in connection with the 100-ton 
travelling crane. The locomotive crane, on the 
left of the engraving, is for operating the mandril 
and withdrawing the same, as shall presently be 
described. On the left-hand side of the shop, 
beyond the crane, there may be seen a range of 
furnaces for re-heating the forgings. The 2500-ton 
press has a main cylinder 40 in. in diameter, and 
the stroke is 7$ ft. The cylinder, which is of 
steel, 8? in. thick, is fixed on the press head, 
being secured to cast steel girders in a somewhat 


Fic. 198. Borine a 12-In. Gun. 


of different sizes, according to the internal dia- 
meter of the forging. 

Trepanning is the first machine operation. The 
boring machines for this work consist of a headstock, 
on which is mounted gearing for driving the tre- 
panning bar, while the ingot is secured to the fixed 
table in front of the machine. The bar varies in 
diameter from 15 in. to 21 in., according to the 
size of the tube or jacket. It passes through a 
hollow sleeve on which a spurwheel is keyed and 
operated by means of a cone pulley and belt from 
the line shaft. The feed motion is obtained by a 
separate belt driving through worm gear and 
spurwheels on to a spur-pinion carried by a sliding 
saddle which supports the trepanning bar. The 
pinion of this saddle gears into a rack secured to the 
hedplate of the machine. The length of this ma- 
chine is 24 ft., exclusive of the fixed table, and it 
takes an ingot 14 ft. long. 

There are other boring machines in which the 
ingot is revolved, the trepanning bar being fed for- 
ward as the cut proceeds. Such a machine is used 
for the smaller jobs. The ingot is held in a hollow 
headstock, which is driven through gearing by an 
electric motor of 5 E.H.P. running at 600 revolutions 
per minute, variations in speed being possible by a 
series of spurwheels of different ratios, which can be 
put in and out of gear by sliding the pinions on a 
countershaft. The trepanning bar is carried on a 
sliding saddle mounted on a bedplate and traversed 
by means of a screw driven through worm and wheel 
gear, actuated by spur gear from a backshaft running 
the whole length of the machine, and connected with 
the electric motor for the main drive. For quick- 
return motion there is a separate motor of 1 E.H.P. 
placed at the end of the machine next the trepan- 
ning bar and coupled up to the traversing saddle 





by means of spur gear and worm-wheel. The total 





similar manner to that adopted in the 8000-ton 
armour-plate press, already illustrated in detail. 
The girders are carried by four columns of wrought 
iron secured to the press head and to the bottom 
casting by screwed ends on the columns and forged 
nuts. The ram is cast hollow, the crosshead has a 
stock cast on it to pass through the interior of 
the ram. The top end of the stock is turned 
spherical to fit into the hollow of the ram. 
The crosshead is of cast iron, in one piece, and 
carries the top forging tool. 

On either side of the main cylinders are the lifting 
cylinders, the plunger of these being attached direct 
to the crosshead by delta metal rods. The valve 
block, of forged steel, containing the valves for the 
high and low pressure services, is attached to the 
bottom casting of the press, the handles for con- 
trolling the valves being placed immediately above 
them, so that the driver has a complete view of the 
work in progress. The engines for driving this press 
are placed in a separate house adjoining the forge. 
They are horizontal with two cylinders 30 in. in dia- 
meter by 48 in. stroke, connected by rods to a crank- 
shaft on which are mounted three eccentrics, each 
driving a 4-in. pump, the stroke being 2 ft. The 
eccentrics and straps are of cast iron lined with brass, 
the pump blocks being of forged steel, and the rams 
of steel. The valve blocks of the pumps are also of 
forged steel in one piece, the valves and seats being 
of hard brass. The pressure pipes are of forged 
steel with screwed ends and socket joints. The 
water from the main and lifting cylinders is ex- 
hausted into a large air vessel where the pressure 
is 70 lb. to the square inch, and this serves to fill 
up the main pressing cylinder on the outstroke 
before the high-pressure service is brought into 
requisition. There are two small air pumps to 
make up any leakage of air pressure in the vessel. 





The crane for this forge differs from all others in 
being supported on a gantry at one end with the 
rail track on the shop floor level ; the other end of 
the crane is carried on girders supported on columns. 
This was simply a matter of shop convenience. It 
is capable of lifting 100 tons, being driven by 
square shafting from independent engines, for the 
several motions are fixed on the gantry end of the 
crane, where also the boiler working at 70 1b. pres- 
sure is carried. The driver on the platform at the 
gantry end has a full view of the forging. The 
hoisting engines have two cylinders, being coupled 
up to the square shafting running across the crane 
by spur and bevel gear. This square shaft passes 
through a sleeve carried on the side of the crab, on 
which is a gun-metal worm gearing into a steel 
wormwheel keyed on the shaft which carries 
the sprocket-wheel for the hoisting chain. The 
hoisting chain is received in a wrought-iron box 
placed immediately below. The turnover gear for 
the forging is on the bottom block of the crane 
chain, and is similar to that in connection with the 
150-ton overhead crane at the 8000-ton press. 
The cross transverse gear is operated by an 
engine having two 7-in cylinders by 10 in. stroke, 
and actuates a worm gearing into wheels on the 
axles of the crab. For the longitudinal motion of 
the crane along the shop, there is a similar engine 
which works, through spur and bevel gear, a square 
shaft driving a pinion gearing into a fixed rack 
secured to the track of the crane on both sides. 

When hollow forgings are being made a man- 
dril of forged steel is placed in the hole pre- 
viously trepanned in the ingot. The mandril, of 
course, is hollow, and during operations a contin- 
uous supply of water is forced through to keep it 
from becoming overheated. The withdrawal of the 
mandril is, perhaps, the more difficult operation. 
This is done by a screw fitted with a ratchet wheel 
and pawl, the latter being mounted on a lever, the 
end of which is attached to the hoisting chain of a 
locomotive crane standing by for the purpose. The 
hoisting chain, on being lowered and then hoisted, 
works the lever through an angle of 45 deg. each 
stroke ; the turning of the screw thrusts the nut 
against the forging, and the constant pull brings it 
out slowly, but with certainty. ‘ 

The gun tube, being thus forged approximately 
to dimensions, is passed to the lathes. For this 
work, and for shafting, there is a magnificent col- 
lection of lathes (see page 640 ante). It is scarcely 
necessary to describe all the different makes. We 
take a typical case—one for guns of 12 in. and 
13.5 in. design, and illustrated by Figs. 200 and 
201 on pages 762 and 763. This is not quite the 
largest lathe ; it is of 60-in. centres, the length of bed 
being 66 ft. ; that of 69-in. centres has a bed 47 ft. 
long. As with other lathes, there are two saddles, 
sliding, surfacing, and screw-cutting gear, and 
quick return motion for use when boring gun tubes. 
As has already been indicated, most of the lathes, 
especially for gun-work, are driven by separate 
electric motors ; but as we devoted a special article 
(see page 674 ante) to the application of electric 
power to lathes and boring machines, we need not 
say anything further in this connection. 

The forging having been rough-turned, it has to 
be bored. In the case of the outside parts of the 
gun, of comparatively short length and large dia- 
meter, this is usually done on a lathe ; in the case 
of the long internal tubes, special long boring 
machines of sizes suited to the type of forgings are 
used. The longest of these machines have beds 
108 ft. in length ; these are for the tubes of the 
heaviest guns, while the tubes of the 6-in. guns are 
bored on machines with beds 58 ft. long. All these 
machines bore from both ends simultaneously. 
They have central hollow headstocks from which 
the gun is driven, while the ends are carried on 
roller bearings on the bed of the machine. 

The rough boring as well as the rough turning 
having been completed, the forgings are heated and 
then hardened or tempered in a bath of oil. Test- 
pieces are then taken from both ends, and have to 
give certain specified results before the forgings 
are accepted as fit to form part of the gun. Only 
after the forging has ‘‘ passed” does the final ma- 
chining proceed. 

As is now pretty well known, most guns made are 
wire-wound. Round the tube which has been 
rough-bored, there is wound many miles of steel 
ribbon about } in. wide, and of a tensile strength of 
100 tons to the square inch. On a 12-in. gun there 
is about 117 miles of this narrow strip, the weight 
being nearly 13} tons. It is put on at high tension 
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and the reel with its tension gear is well shown by |the gun tube through dies of hardened steel, with | the great strike in the engineering trade. The value of 


the illustration in Fig. £02. This reel is mounted 
ona bed at the side of one of the big lathes on 
which the gun tube is revolved at slow speed, the 
end of the wire or tape having first been secured to 
the tube at the breech end by wedging it into a small 
recess. While the gun revolves the saddle is tra- 
versed by screw gear along the bed so as to wind 
the wire in one close continuous layer. The tension 
of the wire is varied with each successive layer ; 
there are on a 12-in. gun 14 layers at the muzzle 
and 75 at the breech end, the outermost layer 
being at the lowest tension. The tension is in- 
sured in a simple enough way. The wire or 
ribbon, as it is unwound from the reel, passes to 


slightly curved surfaces. 
| blocks are pressed together by a series of levers 
}and weights in order to obtain the necessary ten- | 
)sion, any variation being possible by changing the | 
| weights on the levers. 

(Zo be continued.) 





GERMAN CaNALs.—It is proposed, by turning the Meck- | 
lenburg Lakes to more account, to establish direct water | 


communication between Berlin and Rostock. 





Our Locomotive Exrorts.—The exports of locomotives 





contraction in November—pro 





These dies or nipping | 


corresponding period of 1895. 


ber 30 this year were: South America, which 
gines to the value of 119,033/., as compared with 
in the corresponding 11 months of 1896; British 


the locomotives shipped to British India in November 
declined to 9824/., as compared with 13,915/. in Novem- 
ber, 1896, and 48,6527. in November, 1895. The value of 
the locomotives shipped in all directions in November 
was 55,658/., as compared with 103,438/7. in November, 
1896, and 108,831/. in November, 1895. In the 11 months 


ending November 30 this year locomotives were shippe 


as compared with 968,575/. in 
3, and 729,232/. in the 
The countries to_which 
the largest exports of locomotives were made to Novem- 
took en- 
244,019/. 
South 
British 


to the value of 962,6512., 
the corresponding period of 18¢ 


Africa, 80,809/., as compared with 111,864/. ; 


from the United Kingdom anpemeened a considerable | India, 216,915/., as compared with 164,836. ; and Austra- 
ably in consequence of ! lasia 181,114/., as compared with 128,357/. 
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Fic. 201. Inrertor or GuN AND CRANK FinisHinc SHop, sHowrnc Macuines Borine, TuRNING, AND RiFLINa Guns. 








Fic. 202, Apparatus ror Putrinc TENSION ON WIRE WHEN WINDING IT ON THE GuN TUBE. 


ae IN GrRMANY.—The output of pig in Germany in! in the first 10 months of this year was 5,674,487 tons, as 
Scngeend amounted to 611,779 tons, as compared with | compared with 5,263,596 tons in the corresponding period 
004,402 tons in October, 1896, .The aggregate production of 1896, showing an increase of 410,891 tons. 








THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI 
NEERS. 

(From our New York CorRESPONDENT. ) 
(Continued from page 735.) 
Torrepo-Boat Desien. 

Fottowrne Mr. Nixon’s paper came one entitled 
‘¢Torpedo-Boat Design,” by Assistant Naval Con- 
structor H.'G. Gilmor. This paper commenced 
with a history of torpedoes and torpedo-boats from 
1861. He then took up the construction of tor- 
pedo-boats in the United States (1896), giving a 
Table (which we reproduce on the next page); ina 
second Table the author gave those of other nations 
for the same period, including 1896. The following 
Table shows the torpedo-boats possessed, building 
or projected, by the leading maritime nations : 


| | | 





ae 
; ae fee bye 
oe Be } ie 
|g ’ £ 
Lengths. \3/8i9).}4l]ele9le8 
\wIia|SISlEl2/a les 
sifisligie|&| ££ Sze 
(aie ele ole ia' ip 
Less than 100 ft. 64; 28; 95| 21 6 


se a a 4 1 
160 ft. to 125 ft. inclusive..| 57 161) 16) 40 25) 66/12, 4 
12h ,, 150 : ..| 89) 62/105/110 107| 35) 28 | 7 

( 


the, * 180 oa - eS a eS ee i 
More than 180 ft. .. ep lOe yee | Oly RL aR REPS 4 
Totals .. ..| 262 254 224 | 181 | 168 116 | 56 | 22 


To show the extent of change in torpedo-boats 
during the same period, the author called attention 
to a diagram illustrating the order in which they 
were produced. He then considered the functions 
of torpedo-boats, and decided that the development 
had been the result of other considerations than 
the torpedo-boat as a weapon. He denied that ex- 
perience had thus far demonstrated the advisability 
of passing from a sea-going torpedo-boat of 100 ft. 
and speed of 22 knots to vessels over 200 ft. long, 
four times the visible surface, and six times its dis- 
placement, and at six times its cost. The protec- 
tion of a torpedo-boat was its size ; this should be 
as small as was consistent with other necessary 
conditions. He then considered the sea-going 
torpedo-boat, which should not be less than 190 ft. 
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motive boiler and water-tube boiler there is a decided 
gain in favour of the latter under the same conditions of 
control. We have tried these very carefully, and the gain 
varies from 7 to 10 per cent. in favour of the water-tube 
boiler. 

I suppose you are aware how the French on their trials 
use briquettes, and there is no doubt a very great gain 
over the Welsh coal. These briquettes are made from 
Welsh coal. The coal is washed very carefully and then 
amalgamated together. We find that when we have had 
difficulty in getting a trial through with Welsh coal we 
send over for some French briquettes and very often have 
got through without any difficulty. The great gain that 
the briquettes give is that if the trial is of long duration 
there is no clinkering, and it is very uniform in its char- 
acter, and it is made by the French Government parti- 
cularly for torpedo-boat work. 

There is one thing that you will find a difficulty in, 
and that is in arriving at any comparison between the 
torpedo-boat trials by nations and different constructors. 
If we could only get everybody to agree to a certain stan- 
dard of trial, it would simplify matters very much in 
tabulating our results. 

In reference to any increase of speed, of course you will 
all agree with me that when increase of speed is only 
obtained by increase of size, there is no very special credit 
in consequence. 

I take it that where a Government has a certain 
amount of money to spend in vessels of this class, it is a 
matter for consideration how they could get the greatest 
amount of defence or offence for a given sum. You will 
find that the difference between 27 knots and 30 knots 
means an increase of price of 50 per cent. Now, it does 
appear to me that in many Governments, under many 
conditions, it is very questionable whether the additional 
3knots is worth paying so much for, considering that in 
the one case you can get only two 30-knot boats for what 
you can get three 27-knot boats for. 


The next paper was entitled : 


‘““THe COMMERCE OF THE GREAT LAKES.” 


It may be stated before speaking of this paper by 
Mr. C. Wheeler, that very few foreigners, and not 
a large number of Americans, have any idea of the 
vastness of our lake trade. 

Your correspondent went to Detroit some years 
ago with several English gentlemen, who were at 
first astonished at being made extremely sea sick 
on Lake Erie, but were far more astonished at the 
trade that passed Detroit, and it was not a good 
season either. Subsequently figures were obtained 
from the Board of Trade that seemed absolutely 
incredible. Mr. Wheeler, in the paper under con- 
sideration, stated that rails had been coming by the 
various railways from Cleveland to tide water, 
bound for Liverpool, also nails and and iron rods. 
The cheap lake transportation to Cleveland was a 
factor of prime importance. He thought cheaper 
transportation would come. There was a 20-ft. 
channel from Duluth to Buffalo, and larger boats 
and cheaper rates must result. During 1897 he 
thought over 28,000,000 tons would pass through 
the Detroit River. This freight, if placed in 20- 
ton cars, would extend from New York to San Fran- 
cisco and back. It was a greater commerce than 
that of Liverpool and London combined. As to 
the cost he said: In 1896 the cost per ton per mile 
on the Lake Shore and Michigan Southern Rail- 
way was 3.81 mills, while on the Lakes it was .99 
mills. To accomplish this result the most rigid 
economy was necessary, especially in loading and 
unloading boats. Appliances were required capable 
of loading 6000 tons of ore into a boat and trimming 
and making ready to depart within four hours of 
her arrival at the dock, and capable of unloading 
the same quantity in 10 hours. Forty cars of coal, 
each containing 25 tons of coal, were lifted up 
bodily one at a time and all discharged into the 
boat within an hour. The total value of freight 
passing St. Mary’s Falls Canal (at the head of 
Lake Superior) was in 1896, 195,000,000 dols.— 
47,000,000 dols. being wheat, 34,000,000 dols. flour, 
25,000,000 dols. iron ore, 23,000,000 dols. copper, 
and 31,000,000 unclassified. He stated that 
Duluth shipped flour to Liverpool last summer for 
14} cents per 100 lb. He stated that the boats were 
able to make the coal record .55 oz. per ton-mile on 
the better class. These economies are associated 
with triple and quadruple-expansion engines and 
the lengthening of the boats, which are now from 
475 ft. to 520 ft. long. He closed his interesting 
paper as follows : 

There is in a workshop at Cleveland an internal com- 
bustion engine built for the company with which I am 
associated. It weighs about two tons, and is, if I mistake 
not, the first compound gas engine that successfully meets 
all requirements. Its cards show an indicated horse- 
power of 114, and a thermal efficiency of 39.5. Makin 
no claim whatever to a technical mechanical training, 
am perhaps treading on dangerous ground, but this at 
least is known, that we have an engine of 92 horse- 
power per ton, a record far surpassing that of the 





Turbinia, an engine that exhausts at atmosphere and 
that may be built to any power, if some of your own 
brightest marine engineers are not in error. In any 
event, it is certain that the principle of a com- 
pound gas or oil engine is now thoroughly understood ; 
and whether the present device fulfils expectations or 
not, assuredly the time is not far distant when important 
results will come from the untiring efforts of mechanical 
engineers to transfer the source of power from the boiler 
to the cylinder. I mention it because indicative of a 
possible revolution in mechanics that will work econo- 
mies in the engine-room of a vessel impossible to the loco- 
motive, and thus increase the already marked difference 
between the cost per ton-mile by water and that by rail. 
Clearly we have not yet sounded the possibilities of cheap 
transportation by water, and with their discovery one 
may = justified in believing that their application can 
nowhere be productive of more beneficent results to man- 
kind then on those waters to which are annually con- 
signed the products of the vast plains of the West, the 
nation’s food and the supply of her workers in iron. 


The next paper was : 


‘* PROGRESSIVE SPEED TRIALS OF THE Boston 
Porice Boat ‘GuARDIAN.’” 

Naturally one would expect anything from Boston 
to be progressive—‘‘ it is in the air there ’—and so 
the speed trial was decidedly of this character ; in 
fact, the mathematics involved were too progres- 
sive for your correspondent ; but knowing Professor 
Peabody as he does, he can assure the readers of 
ENGINEERING that they are all right, and so will 
omit them and give results only. The course was 
5675.7 ft., or 0.9335 of a knot. The runs were 
made back and forth over the course at several 
speeds, during each of which the engine ran steadily 
at avery nearly constant speed of revolution, the 
turns being made without changing the regulation 
of the engine ; the actual time of the trials was not 
more than three hours. One object of the paper 
was to induce shipowners and shipbuilders to make 
progressive speed trials. 

At the time of the trials the principal dimensions of the 
boat were : 


Water-line length 104.5 ft. 
Mean draught ... rr a ae 8.4 ,, 
Beam at water-line... ee ans 20.0 ,, 
Displacement es ee we 222 tons 
Wetted surface... ae aes ... 2440 sq. ft. 


The boat is propelled by a triple-expansion engine 
which drives a four-bladed screw. At the time of the 
trials the propeller had temporary cast-iron blades which 
have since been replaced by bronze blades of the same 
form and dimensions. The dimensions of engine and 
propeller are : 


High-pressure cylinder, diameter ... 12} in. 
Intermediate “i - “ns nn 
Low-pressure__,, i Sea ae 
Piston-rods, diameter ee a 2% ,, 
Stroke... ees ae sss se 24 
Steam pressure, about ee oi 165 Ib. 
Diameter propeller wheel - 7 ft. 4 in 
Pitch propeller wheel... Se ss 11 ft. 
Total developed area ... 23.9 sq. ft 
Diameter boss ... we pas ae 21 in. 
Total developed area of blades 23.9 sq. ft 
Pitch ratio; pitch + diameter wits 1.5 


The record of observations during the trials are given 
in the following Table : 





It is to be borne in mind that the highest speed actually 
reached was 12.38 knots, at which the engine developed 
530 horse-power. The curve of power extended to 13 
knots shows at that speed 735 horse-power, an increase 
of 200 horse-power for a gain of only two-thirds of a knot, 
showing that the boat was driven up to her maximum 
speed, which could not be much exceeded without adding 
very largely to the motive power. Orit may be said that 
different lines and a oe length should be assigned to 
a boat which is intended for higher speeds. 


(To be continued.) 








HULT’S ROTARY ENGINE. 

_ AN engine constructed by the Hult Brothers’ Rotary 
Steam Engine Company, of Stockholm, was awarded a 
gold medal at the recent Stockholm Exhibition. It 
has since been working in Stockholm every day, and 
gives, we are told, entire satisfaction. We have 
before us the account of a trial, of a duration of 
2 hours 40 minutes, in which the consumption of steam 
worked out to 48 lb. per brake horse-power per hour. 
This is a wonderfully good result for a rotary engine, 
and our readers will no doubt be interested in learning 
the mechanical arrangements by which it was obtained. 
The engine we illustrate in Figs. 1 to 5, on page 
766, is a double one, that is, it has two cylinders 
which receive steam alternately, like the cylinders 
of a locomotive, and hence it has no dead point, and 
the turning effort is fairly constant all round the 
circle. The most noticeable feature in Hult’s rotary 
engine is the great reduction of friction due to 
the fact that the cylinder can rotate as well as the 
iston within it. Heretofore in rotary engines it has 
een customary to pack the edges of the piston or 
shutter, and let them rub along the surfaces of the 
cylinder. In the engine before us the piston is a 
roller, and the cylinder is likewise free to roll, the two 
moving at the same circumferential speed, but not at 
the same angular velocity, since the cylinder is of 
greater diameter than the piston. Of course, as in all 
rotary engines, the piston must make contact with the 
cylinder at two points, and the second must have a 
sliding contact. But as the cylinder and the piston 
are both moving in the same direction at nearly the 

same velocity, the work lost in friction is not great. 
This arrangement of piston and cylinder necessitates 
somewhat large bearings. The friction of these, how- 
ever, is kept down by the use of roller bearings, the 
rollers being slightly elastic to take up the wear. 
There are two such bearings at each end of the 

— one for the cylinder and one for the piston. 
eferring to the illustrations, Figs. 1 and 5 are 
sections at right angles to each other of a twin engine. 
The steam enters at the right-hand of Fig. 1, as 
shown, and finds its way into the central tube, in 
which there are ports (Fig. 5). It then passes 
through the passage 2, and exerts a pressure on 
the shutter protruding from the rolling piston. It will 
be seen that the upper straight passage has just 
opened to the steam, while the lower passage 2, which 
relates to the second engine, has been closed for some 
time, and that the steam is now expanding in that 
engine. The two curved passages each communicate 
with the exbaust, which escapes around the rotating 
cylinder. It will be understood that each rotating 
piston runs in contact with the cylinder, and that the 
latter also rotates. Of course they run on different 
centres, and the point of contact always remains at 


REcorRD oF TRIALS. 


























| TIMES. REVOLUTIONS. MEAN EFFECTIVE PRESSURES, | | 
} | u a 
: | 2 3 
Trials. | 3 2 | 3 High. Intermediate. Low. £ 2 
- ae S| Bo lame 5 ; = > 
6 aa £ zee | as £ - —— | @ 
Ba ge & | ge | ea | & : | 
5 & z 5= | § < H.E. | C.E HE |CE HE | OE. | @ é 
1 | 514 407 | 460 1389 | 1388 | 1386 | 92.96 | 82.95 | 40.52 | 41.33 1299 | 12.48 | 5929.7 | 12.3. 
2 5.41 | 4.20 | 4-80 | 1285 | 129.0 | 128.7 | 73.47 | 76.48 | 32.33 | 38.00 | 9.21 | 9.52] 401.6 | 11.84 
3 6.67 4.87 5-77 102.5 103.1 | 102.8 49.02 | 52.74 16.74 17.54 4.99 5.25 187.1 9.94 
4 9.4 5.78 | 7-41 | 798 | 829 | 818 | 2896 | 31.11 ce s 3.34 346] .. | 7.94 
5 9.46 7.71 | 8-58 | 74.4 | 626 68.5 29.94 | 32.61 12.46 13.30 2.83 3.18 81.1 6.59 
| ! | | 
From the record of the trials there was an|the top, as shown. This forms one closed joint 
analysis by the method of Naval Constructor D. W.| and the shutter the other, the expansion of the 
Taylor, and it is this part which is mathematical| steam taking place between them. The rotating 
and illustrated by curve diagrams. The author said | pistons each run at one end against the end of the 
in conclusion : cylinder, and at the other extremity against. a 
The distributi f capey rer ae eee ee loose plate. There are two of these plates in the 
foll owing Cabher ik a, 2 sapped HOw 1s FIven i'tho) cddle of the cylinder (Fig. 1), and they can be forced 
Distribution of Power at 12 Knots. apart to take up wear, by pressing wedge-shaped 
Per Cent, | pieces between them by means of screws, as shown. 
Initial friction sat 7 “y i eS ‘ach piston is, therefore, made steam-tight by rubbing 
Load __,, i 2 oe 6.0 contact over the whole of its ends, while at one part 
Friction and resistance of propeller 27.8 of its periphery it makes a rolling contact with the 
Thrust deduction ... _... ee 7.4 cylinder, and at another part—the shutter—a rubbing 
Skin resistance 18.3 contact which has relatively a very slow motion, since 
Wave, 31.4 it and the cylinder are moving in the same direction, 
105.2 at slightly different speeds. It will be noticed that 
Webs iain 52 Fig. 5 shows a broken section, the right-hand half 
8 te showing one engine and the left-hand half the other. 
100.0 The points of cut-off can be varied by rotating the 
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THE HULT ROTARY ENGINE. 
CONSTRUCTED BY THE HULT BROTHERS ROTARY STEAM ENGINE COMPANY, LIMITED, STOCKHOLM. 


(For Description, see Page 765.) 
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EDWARDS’ AIR-PUMP AT THE 


ST. PANCRAS ELECTRIC LIGHTING STATION. 


CONSTRUCTED BY MESSRS. HENRY WATSON AND SONS, ENGINEERS, NEWCASTLE-ON-TYNE. 
(For Description, see Page 768.) 
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AIR PUMPING ENGINE 
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S?’ PANCRAS VESTRY EL: LIGHT STATION 


Aur Pump connected to 


Conditions of Test tra capacity ~8 times 


Steam taken’ from 120 lbs, Boilers. 
Exhaust to. Almosphere. 
Vacuum Gauge fixed or closed Vessel. 






































closed. vessel 


swept Volume 
Some Water passed through the Pump, to keep the barrel cool 


Barometer 30-4 
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Scale g5. 
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| To, 
| Ldescfeel + Revs.68. 
im PE | 
== Vac:on closed vessel 29% ¢ 
52.2, Scale g. 
inner tube by aid of the handle shown to the right of 
Fig. 1. This has the effect of causing the port to be 


closed earlier or later by the rotating central piece 1. 
It is by this latter piece the stoppage and reversal of 
the engine is effected, this operation being performed 


by the reversing lever shown. When this lever is in 
e mic 


and the engine is stopped. | 


the other end of the segment, the piece 1 will be fur- | 





Scale 3, 


was the outlet, becomes the inlet. 
engine is reversed. The connection between the re- 
versing lever and the tube 1 is not very clearly shown 
in the engraving, but it will be seen that there is a 
| position the tubular piece 1 will shut off the | ik at the bottom of the machine, with a lever pass- 

steam channel 2, so that no steam enters the cylinder |ing through the frame at the left-hand end, and | t ; ArT) 

5 | them since they are in good frictional contact at each 


ther turned so that the channel 2 becomes the outlet 
for the steam, and the channel 3, which previously 
In this manner the 


If the lever be moved to | operating a rod passing through the central shaft. | I 
There are five sets of roller bearings in the engine, | side. 


i 
iL 
sot 


Fig. 2. | 
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'two for the rotating pistons, two for the cylinder, 
and one at the end where the power is taken off. The 
| piston bearings (Fig. 4) have each a movable roller 
| path, which can be centred by means of screws to 
| bring the pistons into the proper position to bear 
upon the cylinder. These bearings are on the outsides 
of the frame (Fig. 1). The cylinder bearings (Fig. 3) 
have each 11 rollers, and are inside the frame. The 


| remaining set of rollers form both a bearing and a 


transmission gear, for reducing the speed of revolu- 
tion. The five rollers run on pins (Fig. 1) projecting 
from a disc or face-place (Fig. 2) at the end of the 
shaft to be driven, each roller having a set of rollers 
in its eye to reduce wear and friction. The rollers 
are sprung into place between the central shaft and 
an external fixed roller path. As the shaft revolves 
it rotates the rollers, which carry the face-plate with 


The result is that the speed of the outer shaft 
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is reduced, in relation to the engine shaft, in propor- 
tion to 
d . 
D 
U 
1+° 
D 


Fig. 6 shows a smaller engine having only one cylin- 
der and no reversing gear. 

It will be seen that the engine is an exceedingly 
ingenious attempt to solve the difficulties which have 
hitherto prevented the introduction of the rotary 
engine. The steam consumption mentioned above is 
far better than was ever attained before by a rotary en- 
gine not acting as a turbine, and will compare favour- 
ably with that of many reciprocating engines of the 
same size, viz., 4.3 brake horse-power. Of the many 
advantages offered by rotary engines, from their small 
size, steady turning, and freedom from inertia strains, 
it is needless to speak. They have been known for 
years, but the difficulty has been to realise them with- 
ot the introduction of evils which overshadowed 
them, 





EDWARDS’ AIR PUMP. 

Ws illustrate on page 767 an independent air pump 
on Edwards’ system constructed by Messrs. Henry 
Watson and Sons, of the High Bridge Works, New- 
castle-on-Tyne, for the St. Pancras electric lighting 
station. We have already described (see EN«i- 
NEERING, Vol. Ixii., page 221) the general features 
of this pump pretty fully, so need only here re- 
mind our readers that in this form of air pump both 
foot and bucket valves are dispensed with ; the head 
valves, moreover, can be removed or replaced whilst 
the pump is actually at work. The condenser water 
drains into the cone-shaped bottom of the pump cast- 
ing, and as the bucket nears the end of its down- 
stroke it expels this water which passes then to 
the upper surface of the bucket to be lifted on 


the return stroke. The clearance is, therefore, 
very small, and a high vacuum can be easily 
maintained. Messrs. Watson and Sons state that 


they found on comparing an Edwards air pump with 
an excellent specimen of the ordinary type, of same 
diameter, stroke, and weight, the relative clearances 
were as follow: Ordinary air pump, 27.27 per cent. ; 
Edwards’ air pump, 4.5 per cent. As will be seen 
from our illustration, Fig. 1, the pump for the St. 
Pancras lighting station is driven by an independent 
steam engine using steam at 130 lb. pressure, and 
having a cylinder 10 in. in diameter by 12 in. stroke. 
The pump is 14 in. in diameter and has a 15-in. 
stroke. ‘he internal arrangement of the pump is 
clearly shown in Figs. 2 and 3, whilst in Fig. 4 are 
reproduced diagrams taken during tests made at 
Messrs. Watson’s works. From these diagrams, and 
the particulars accompanying them, it will be seen 
that when running at 100 revolutions per minute, the 
pump was able to maintain a vacuum of 29} in., the 
indicated horse-power of the engine being 3.14, and 
even when the speed was reduced to 38 revolutions, 
and the indicated horse-power to 1.32, the vacuum 
only fell off } in. This class of pump is said to work 
particularly well at high speeds, having been driven 
off the main engines of fast war vessels running at 


over 230 revolutions per minute. 


Society or Arts.—The following are the papers an- 
nounced for reading at the meetings of the Society after 
Christmas, in January and February : ‘* The Projection 
of Luminous Objects through Space,” by Mr. Eric H. 8. 
Bruce, M.A.; ‘ Fireproof Construction of Domestic 
Buildings,” by Mr. Thomas Potter; ‘‘The Cinemato- 
graph,” by Mr. Jules Fuerst; ‘‘ The Protection of In- 
dustrial Property,” by Mr. J. F. Iselin; ‘‘ Compensation 
to Workmen,” by Mr. A. D. Provand, M.P. 





EXxrorts OF STEAM ENnGInes.—The value of the agricul- 
tural steam engines exported in November was 31,066U., 
as compared with 21,047/. in November, 1896, and 30,8841. 
in November, 1895. In the 11 months ending November 
30 this year, agricultural steam engines were exported to 
the aggregate value of 498, 967/., as compared with 520, 3642. 
in the corresponding period of 1896, and 630,887/. in the 
corresponding period of 1895 European countries figured 
in these latter totals for 385,7010., 365,940/., and 393,899/. 
respectively. The value of cther than agricultural steam 
engines exported in November was 115,618/., as compared 
with 126,945/. in November 1896, and 143,065/. in No- 
vember, 1895. In the 11 months ending November 30 this 
year miscellaneous descriptions of steam engines were 
exported to the aggregate value of 1,389,646/., as compared 
with 1,490,381/. in the corresponding period of 1896, and 
1,204,096/. in the corresponding period of 1895. In these 
totals British India figured for 276,716/,, 282,755/., and 
254,691/. respectively ; Russia for 135,500/., 177,1632., and 
117,684/., respectively ; Germany for 103,395/., 78,3397., 
and 60,118/. respectively ; and British South Africa for 
97,972/., 165,5427., and 158,421/. respectively. The aggre- 
gate value of the steam engines of all descriptions 
exported to November 30 this year was 2,851,264, as com- 
pared with 2,979,322/, in the corresponding period of 1896, 
and 2,564,117/. in the corresponding periud of 1895. 








NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Pig-Iron Warrants.—The market towards the close of 
last week developed some activity and a little strength, 
owing to the situation in connection with the engineers’ 
dispute ; but in the beginning of this week there has been 
weakness, with little business passing. On Thursday 
business was more active, a good deal of short covering 
being engaged in, and Scotch made 34d., Cleveland 2d., 
and hematite 3d. On Friday there was a flat open- 
ing, but a good business was done, and ultimately 
prices improved. On Monday, however, the market was 
quiet, and a small part of the gain of the previous week 
was lost. On Tuesday the market was again quiet, 
and prices flat ; 25,000 tons were sold, the net gain on 
Thursday last being only 3d. on Scotch, 14d. on Cleveland, 
and 44d. on Cumberland. There is a better inquiry for 
manufactured iron and steel, the latter for shipbuilding 
purposes. Connal’s stock is 338,395 tons, a decrease of 
1056 tons for the week. The number of furnaces in blast 
is 81, against 76 at this date last year. On the east coast 
ironmasters are firm in their ideas of prices, looking at 
the small stocks nangreny ny round, yet an increase is now 
taking place owing to the falling off in shipments. The 
price oF No. 3 Middlesbrough is about 40s. 9d. per ton, 
and for East Coast hematite N/Nos. from 49s. to 49s. 6d. 
per ton. The shipments last week totalled 4689 tons, or 
1847 tons more than for the corresponding week last year. 


Sulphate of Ammonia.—Business was done in sulphate 
of ammonia to-day at 9/. 2s. 6d. per ton. The year’s ship- 
ments are about 23,000 tons higher than last year at the 
same date. 


Shipbuilding.—Messrs. Scott and Co., Greenock, have 
contracted with the Ocean Steamship Company (Messrs. 
Holt and Co.), Liverpool, to build two steamers of 6700 
tons gross, with engines of 4750 horse-power. The 
dimensions of the steamers will be:—Length, 440 ft. ; 
breadth, 52 ft. 6 in. ; depth, 33 ft. 6 in. All the latest 
improvements for loading and discharging cargo are to be 
brought into service.—It is reported that Messrs. Inglis, 
Pointhouse, have received an order from the British India 
Steam Navigation Company to build two large steamers. 

The old Donaldson liner Colina has been purchased by 
a London syndicate to be engaged in connection with the 
development of Klondyke. The price is stated as 40007. 
The Colina was built in 1872 by Messrs. Barclay, Curle, 
and Co., and is 2000 tons gross. She has been lying in 
the Gareloch for some time, having latterly belonged to 
Mr. E. Watson, Glasgow. 


The Construction of the Talla Reservoir.—Sheritf Craw- 
ford has now issued his final award as oversman in the 
reference between the Commissioners of the River Tweed 
and the Edinburgh and District Water Trustees, in which 
the question was whether the salmon fishing of the River 
Tweed will be injuriously affected by the construction of 
the Talla Reservoir and the consequent abstraction of 
water from the Talla Water for the supply of Edinburgh. 
Sheriff Crawford finds that the salmon fishings in the 
River Tweed will be injuriously affected by the construc- 
tion of the Talla Reservoir and the consequent abstrac- 
tion of water from the Talla Water, and fixes and deter- 
mines the compensation for such injury to be 2250/, 
Alternately, on the motion of the respondents (the Water 
Trustees), and not objected to by the claimants, in case 
it should be judicially determined or admitted that the 
above finding by the oversman is wltra fines comprommissi 
in respect that according to a sound construction of the 
Edinburgh and District Water Works (Additional 
Supply) Act, 1895, the claimants are entitled to com- 
pensation either (first) only for injury caused by the ab- 
straction of water during the construction of the works; 
or (secondly) only for injury caused during the construc- 
tion of the works, including the abstraction of water, in 
the first place he fixes the compensation for such injury 
under the first of the foregoing alternatives to be 300/. ; 
and he fixes the compensation for such injury under the 
second of the foregoing alternatives to be 550/. 


Shipments of Coal.—The shipments of coal from Scot- 
lhnd for the past week were better than of late, the total 
amounting to 167,251 tons. This is an increase of 20,487 
tons over the corresponding week of last year, the Clyde 
ports being up 5299 tons, the Forth 9990 tons, and Fife 
5198 tons. The total for the year to date is 7,934,198 
tons against 7,472,296 tons in the same period of 1896. 
Tonnage has been more plentiful, and the improvement 
is likely to be maintained till the end of the year. 


The West of Scotland Iron and Steel Institute.—The 
annual dinner in connection with the West of Scotland 
Iron and Steel Institute took place in the Windsor Hotel, 
Glasgow, on Saturday evening. Covers were laid for 130 
gentlemen. The chair was occupied by the President, 
Mr. F. W. Paul. As to foreign competition, he said, we 
were suffering, and would suffer more, from that. He 
thought it should give them feelings of anxiety, but not 
of despair. He could not believe that this city of enter- 
prising merchants, who had carried the name of Glasgow 
and its manufactures to the uttermost parts of the earth, 
would ever be afraid of any contingency that might arise. 
He believed that they would so deal with all exigencies 
as to preserve the pre-eminent position which Glasgow 
had so long enjoyed. 


Greenock Harbour.--Mr. W. R. Kinipple, who has 
been so long identified with Greenock Harbour, gives in a 
yaper published in the Proceedings of the Institution of 
ivil Engineers many interesting details of that port, 
historical and descriptive. He points out that the natural 
facilities of the port were first utilised about the year 
1640, when a —. pier was built to serve as a land- 
ing place for tishing and coasting craft, and for vessels 
trading to Ireland, and that in 1656 a Customs official 








deputed by Cromwell reported favourably on the harbour 
of Greenock and its shipping. The advance in foreign 
trade involved increased accommodation, which was 
made in 1686, gardeners from Edinburgh doing the ex- 
cavating, as they were considered the most suitable work- 
men. The cost was 5555/. The first graving dock, 220 ft, 
long, was made by James Watt in 1785, and cost 4000/. 
It is still used for small vessels, repairs having been made 
in 1883. The East India Harbour, commenced in 1805 
by John Rennie, cost 43,836/., and the second graving 
dock, of 356 ft. long, made in 1818, cost 20,000/. The 
Albert Harbour is given as of 103 acres, and cost 250,000/., 
while Princes Pier cost about 100,000/. A very com- 
lete description is given of recent works, more particu- 
Farly of the Garvel Graving Dock, 635 ft. long; the 
James Watt Dock; and the Western Tidal Harbour. 


Mr. Richard Barnwell.—Many will sincerely regret 
that owing to continued ill-health Mr. Richard Barnwell 
has had to resign the position of managing director of 
the Fairfield Company, but he will continue a director of 
the company. 


Glasgow International Exhibition, 1901.—The guarantee 
fund for the proposed International Exhibition to be held 
in Glasgow in 1901 now amounts to 317,585/. Subscribers 
to the guarantee fund to the amount of 100/. and upwards 
will be, in virtue of such subscription, members of the 
Exhibition Association. 

Kilpatrick Dock Scheme.—This scheme, which involved 
a keen fight in the Parliamentary Committee Rooms last 
year between private promoters and the Clyde Trustees, 
was again proposed, but has now been withdrawn. 
Whether the threat, on behalf of the Trustees, to ask 
Parliament to award them expenses in the event of the 
Bill again being rejected has had anything to do with the 
withdrawal need not be inquired into. The promoters of 
the Bill have decided not to proceed further with this mea- 
sure during the ensuing session of Parliament ; and ‘‘in 
recognition of the efforts the Clyde Trustees now propose 
to make to meet the traders, the promoters have resolved 
to delay proceedings with the scheme so as to give ample 
time to fully consider the important question of addi- 
tional dock accommodation on the river Clyde, with the 
view of promoting this scheme, or a similar one, in a 
future session of Parliament.” 


** Telegraphy without Wires.”—Under the auspices of 
the Scottish Society of Literature and Art, Mr. Richard 
Kerr delivered an interesting lecture in the Atheneum 
Hall, Glasgow, on the 16th inst., on ‘‘Telegraphy with- 
out Wires.” Mr. Francis Braid, the Postmaster of 
Glasgow, who presided, gave a brief narrative of the 
progress of telegraphy from the time when 27 wires were 
required for transmission, being one for each letter of the 
alphabet, until the present, when the multiplex system 
was in operation. nder the latest development, of 
which Mr. Kerr was going to speak, wires, under certain 
conditions and up to certain limitations, were to be dis- 
pensed with altogether. Experiments in wireless tele- 
graphy had been going on for 10 years, and in 189), 
when the cable broke between Oban and the Island of Mull, 
Mr. Preece was able to send messages across the sound, 
without wires by means of electro-magnetic currents. Mr. 
Kerr, who was cordially received, began his lecture by:men- 
tioning that by some system, the secret of which had never 
been revealed, the natives of Afghanistan and India had 
long been able to transmit news for great distances with 
extraordinary rapidity. When Mr. Preece was a lad, he 
remembered a Captain Warner, at Brighton, blowing up 
a ship a good distance at sea without wires, and by 
means which were yet unknown to the scientific world, 
for Captain Warner died soon afterwards. Mr. Kerr 
referred at some length to James Bowman Lindsay, of 
Dundee, who, about the year 1840, sent messages across 
the River Tay at various points without wires. In 1809 
Mr. Lindsay read a paper on the subject at a meeting of 
the British Association in Aberdeen, and demonstrated 
the practicability of his system by sending messages 
across the mouth of the Dee. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Tuesday. 
State of Trade.—The heavy trades of Sheffield and the 
district have not enjoyed this year such a run of prosperity 
as they did in 1896. This has been partly owing to a slack- 
ening in demand, but more directly to labour troubles. The 
year opened with good contracts on hand for armour-plates, 
and in the meantime the English Government has placed 
orders for armour for citadels, barbettes, casemates, an 
conning towers for the battleships Albion, Canopus, 
Glory, Goliath, Ocean, and Vengeance, now being built 
in the Government and private dockyards. Similar 
armour has also been ordered for the four first-class 
cruisers, Amphitrite, Argonaut, Ariadne, and Spartiate, 
which are in course of construction. The total weight of 
armour ordered from three Sheffield firms—Messrs. Brown, 
Messrs. Cammell, and Messrs. Vickers—during twelve 
months is 7500 tons, or about 1500 tons more than in 1596. 
In addition, the Japanese Government has, during the 
year, placed contracts with the same firms for armour 
for the battleships they are now constructing. All the 
plates, whether for the home or selene Governments, = 
made on the latest Krupp system. The turn out of os 
engineers in August has interfered very considerably 
with the output of armour since then; and the failure in 
deliveries must have seriously affected the work = 
the battleships now building. There has been a fairly 
good demand for shafting, castings, and other marine 
work ; and the firms who manufacture shot, shell, 
other projectiles have been kept well employed. bade 
year opened with books well filled with orders for ty eo 
axles, and other railway material, and since then further 
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favours have come in from all the leading home com- 
panies as well as those in Queensland, Australia, South 
Africa, and India. This branch of trade is still in a very 
healthy state, and prospects are encouraging. For some 
classes of material rather better prices have been obtained. 
The railway wagon and carriage builders have not been so 
well off for work as in the previous year. Although there 
has been a large production of iron, the consumption has 
been in excess, and stocks have been drawn upon toa very 
considerable extent. There has not been the wild move- 
ments in prices which in past years was ———, charac- 
teristic of so large a turnover. It is admitted that the 
importation of American iron has had a steadying influence 
upon trade, and that it will tend to the c —— of 
British iron. Prices have remained wonderfully steady. 
Indeed, since October, 1895, quotations for pig iron have 
not varied more than 3s. per ton, and the market is still 
very steady, and last year they did not change more than 
1s. per ton all round. The steel houses have had, a good 
year. In the early part of it makers of crucible steel 
were unable to meet as promptly as they desired the de- 
mands made upon them ; and although of late the home 
requirements have fallen off, there has been a marked re- 
vival in business with the Continent and some more dis- 
tant markets. Manufacturers of Bessemer and Siemens 
steels have been fully occupied, and prices for both have re- 
mained almost unaltered throughout the year. Some few of 
the lighter industries of the city have suffered from lack of 
orders, but many owners have enjoyed considerable pros- 
perity. Never, probably, in the history of Sheffield has 
the output of silver and plated goods been so large as this 
year. ‘The demand for competent workmen has consider- 
ably exceeded the supply, and the consequence has been 
that there has been delay in the execution of orders. The 
output of sterling silver goods has been slightly in excess 
of any previous year, and there has been an improvement 
in the demand for plated wares. At the opening of the 
year silver stood at 2s. 6d. per ounce, and it gradually fell, 
until in August it was 2s. per ounce—the lowest price on 
record. It has since rallied to 2s. 3d. In the cutlery, 
file, edge-tool, and kindred branches there has been a fair 
amount of work throughout the year. The demand from 
some markets has declined, but business in others has 
been pushed, and, on the whole, men have been kept 
fairly well employed. 


The Coal T'rade.—In the coal trade the past year has 
been-in many ways a satisfactory one. The output has 
been a large one, and prices have shown an upward ten- 
dency. The prospects for the new year are bright. The 
demand is good, and in both coal and coke values are 
advancing. Contracts for supplies of coal for next year 
have been entered into by both the Midland and the 
Great Northern Railway Companies at an_ all-round 
advance of 3d. per ton, and such concessions in the way 
of weight as bring this advance up to nearly 4d. per ton. 
The North-Eastern Railway Company in past years have 
been the first to settle their contracts and have frequently 
given better prices than the other companies. This 
season, however, they are standing out against the demand 
of the Durham and South Yorkshire coalowners for an 
advance all round of 6d. per ton. Negotiations between 
the company and the coalowners are still proceeding. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.esBrouGH, Tuesday. 

The Cleveland Iron Trade.—Owing to the advent of 
Christmas business has slackened considerably, and to- 
day the attendance on ’Change was thin, and a holiday 
spirit pervaded the market. Sellers are still firm, 
quoting 40s. 6d. for prompt delivery of No. 3 g.m.b. 
Cleveland pig, but some buyers claimed tc have satisfied 
their wants at a lower figure. No. 1 was 41s. 9d. to 42s. 
No. 4 foundry, 39s. 9d. to 40s. ; y forge, 39s. 3d.; and 
mottled and white about 39s. iddlesbrough warrants 
opened at 40s. 1d. and closed at 40s. cash buyers. East 
coast hematite pig was still but in little demand, and some 
lots ,were, it is stated, sold at 48s., though sellers in 
wy quoted 49s. 3d., and in some cases even 3d. more. 

ubio remains unchanged at 15s. ex-ship Tees. Messrs. 
Connal and Co.’s stock is now 77,585 tons of Cleveland 
Re iron, to which must be added 50,571 tons of hematite. 
ee of pig for the month to date aggregate 

457 tons. 


Manufactured Iron and Steel.—Most descriptions of 
manufactured iron and steel are unchanged in price, 
though steel ship-plates are now quoted at 5/. 7s. 6d. 
Demands, however, are held back in view of the still 
existing engineers’ strike. On the Tyne many of the 
shipbuilding establishments will be closed from Friday 
till January 5, whilst hours are being reduced, and from 
the beginning of the year short time will worked 
pretty generally, the hours being from 7.55 a.m. till 4 p.m. 
for inside hands and 8.40 a.m. to 4p.m. for outside hands. 
On Saturdays the works will close at 12 noon, as at 
present. 


Labour in the East Coast District.—The most important 
change in labour conditions on the east coast is the adop- 
tion of the three-shift system at the Cleveland blast- 
furnaces, a commencement being made last Saturday. 
Under the two-shift system previously in use, the men 
had to work 24 hours on end every alternate Sunday, but 
with the three-shift system the longest spell will be 16 
lours every third Sunday. The engineers’ strike has, 
of course, seriously affected all the allied trades. 


Coal and Coke.—Heavy shipments of coal and coke 
continue, and it is estimated that the complete returns for 
the month will show exports of close on 800,000 tons. At 

yne Dock 142,216 tons were shipped last week from 

yne Dock alone. The new contract for supplying loco- 


motive coals to the North-Eastern Railway have been 
placed at an advance of 3d. per ton, the price quoted being 
8s. 3d. per ton. The contracts are for 25,000 tons monthly, 
of which part will be supplied by South Yorkshire, and 
the remainder by Northumberland and Durham. 
Shipping Companies’ Dividend.—In spite of the t 
industrial dispute ship owners appear to be doing fairly 
well, the interim dividend announced by the Tyne and 
Blyth Steamship Owners Company, Limited, for the past 
six months being at the rate of 10 per cent. per annum. 


The Freight Market.—F reights show a tendency to fall, 
arate of 3s. 44d being ‘aan from the Tyne to London. 
For the Baltic there is little inquiry, though there is a 
fair demand for the Mediterranean trade, the rate here 
being 8s. 6d. Tyne to Genoa. Bilbao and other ore 
freights are quiet for the present, but an advance is anti- 
cipated after the New Year. 

New Steamers.—Orders for new steamers continue to 
be given out, but builders are now asking better terms, 
and the cost of engines has also been enhanced. 





NOTES FROM THE SOUTH-WEST. 

Light Railway Extension.—At the Taunton Town Coun- 
cil on Tuesday a discussion took place with regard to a 
light railway and tramway scheme which the Light Rail- 
way Commissioners recently refused to sanction, on the 
ground that they had no jurisdiction ; and a memorial was 
addressed to the President of the Board of Trade praying 
him to reconsider the decision. The Mayor pointed out 
that the decision of the Commissioners was received not 
only with disappointment in Taunton, but in many other 
towns throughout the kingdom, as it was felt that the 
decision of the Commissioners in this case struck a 
serious blow at the extension of light railways througb- 
out the country. The result of this was that authori- 
ties in other towns, and companies and bodies, includ- 
ing the London Chamber of Commerce, brought influ- 
ence to bear upon the President of the Board of Trade 
to see if it were not possible to set aside the decision 
of the Commissioners, the general feeling being that 
the Light Railways Commissioners had the necessary 
jurisdiction to deal with such an application. Ultimately 
the President of the Board of Trade consented to receive 
a deputation of which he (the Mayor) was a member. 
The President told the deputation that he could not alter 
the decision of the Commissioners or set aside the law on 
the point; he said, however, that in the interest of the 
country generally, andby way of settling the question 
once and for all, if the Taunton Town Council would 
send in a memorial asking that the decision of 
the Commissioners might be reconsidered, he would 
submit it to the Law Officers of the Crown, and get their 
opinion as to the jurisdiction of the Light Railway 
Commissioners. If the Law Officers of the Crown ruled 
that the Commissioners had no jurisdiction over such an 
5 pom: as the one from Taunton, that would end all 
light railways as far as Taunton was concerned ; but if, 
on the other hand, they ruled otherwise, another inquiry 
with reference to the scheme would be held. 


The Electric Light at Bristol.—The Bristol Town Coun- 
cil, on Tuesday, sanctioned the raising of a loan of 
23,0002. for an extension of electric lighting in Bristol 
streets. This will bring the total capital of the under- 
taking to 198,0000. 

The New Royal Yacht.—The first keel-plate of the new 
Royal yacht was formally laid in ition on the blocks 
in the building stip at Pembroke Dockyard, on Wednes- 
day, by Mrs. Watson, wife of Captain Burgess Watson, 
superintendent of the dockyard. 

Drainage at Devonport.—Although it was found neces- 
sary in June, in consequence of an outbreak of diptheria, 
to vacate the Raglan Barracks, Devonport, the War 
Office has only just made arrangements for carrying out 
the necessary sanitary improvements. The delay is said 
to be due to the fact that the War Office has had a fresh 
survey made and a new set of drawings propane for a 
new drainage system. It was originally intended to 
expend only 40007. on the works, but the scheme now to 
be carried out will cost 12,0001. A tender of Messrs. 
Crockerell and Co. has been accepted, and work is to be 
commenced forthwith, and completed by March, 1899. 
In order that the barracks may not be kept unoccupied 
for such a long period, arrangements have been made to 
do the work. in sections, the first of which will be com- 
pleted in eight months, the second in 12 months, and the 
third in 15 months. The new drainage system will be 
applied to the Granby and Raglan barracks, the married 
quarters at Granby and Raglan, and the female hospital. 


Burry Tinplate Works.—These works have been. shut 
down for along time. There is reason to believe, how- 
ever, that the concern will shortly be purchased by.a Mid- 
land firm. It is stated that it is proposed to convert the 
works into sheet mills. 

London and South-Western Railway.—Mr. C. J. Owens, 
who is to succeed Sir C. Scotter as general manager of 
the London and South-Western Railway, has been chief 
goods manager since 1888. This position he has filled so 
successfully that when in August, 1897, Mr. Wyndham 
Portal, the chairman of the company, announced the 
pending retirement of Sir C. Scotter, he said it was 
unnecessary to look beyond Mr. Owens for a successor. 
Sir C. Scotter will join the board of directors. 


Devonport Docks.—Extensive alterations to No. 2 dock 
at Devonport, which have been carried out at a cost of 
upwards of 40,000/., are now almost completed. These 
alterations were rendered necessary owing to the dock 
originally constructed being too narrow at the bottom to 
accommodate vessels of a modern type. It was, therefore, 





decided to cut out the whole of the lower Portland stone 


altars to a height of about 15 ft. from floor level, and after 
excavating the rock at the back to a more perpendicular 
line, to fill in this portion to the sides with new granite 
altars, set to a steeper pitch, thus giving the dock an 
additional width of about 17ft. at floor level. Over 
100,000 cubic feet of granite have been used, all 
of which has been supplied from Penryn quarries; 
also upwards of 2,000,000 bricks to form the back- 
ings on which the granite is fixed, and an additional 
1,000,000 in enlarging the emptying culverts at the sides. 
The works were commenced in January, 1897, by Messrs. 
G. Shellabear and Son. The time allowed for their com- 
pletion was 18 months; but, owing to the rapid progress 
made, the whole of the work in the original contract 
will be completed by the end of December. A scheme 
for lengthening the dock by about 40 ft. at the head, to 
accommodate the rams of battleships, has recently been 
decided upon. The rock at the head is now being ex- 
cavated, and new walls, composed of concrete, will be 
built = This portion of the work will be completed 
about the middle of February. 


The Forest of Dean.—The Great Western Railway Com- 
pany has informed a deputation that it is willing to open 
the Whimsey Railway in the Forest of Dean as a light 
railway, if it can be shown that the company will not lose 
by doing so. 


The Electric Light in the Dockyards.—The Lords of the 
Admiralty have called for plans and estimates for light- 
ing Devonport and Keyham Dockyards by electricity. 
Plans have been already prepared for an electric installa- 
tion at Portsmouth Dockyard, and for utilising electricity 
as a motive power. The works contemplated will cost, in 
round figures, about 100,000/., but not more than a fourth 
of this sum will be required as a first instalment. 








Oun10 ENTERPRISES.—It appears that 1135 new enter- 
prises were incorporated in Ohio last year. The total 
capital invested or proposed to be invested in these enter- 

rises was 14,676,204/., the largest proportion being in 

uilding and loan associations, after which came manu- 
facturing concerns and railway companies. 





Rattway Exuipirs AT THE BrussELS EXHIBITION : 
ErratumM.—In referring to the guard’s van exhibited at 
the Brussels Exhibition mentioned on page 731, column 2, 
line 9 from bottom, the makers should have been de- 
scribed as the Société Anonyme des Usines et Fonderies 
de Baume et Marpent, of Marpent (France), instead of 
Baumier as printed. 





PERSONAL.—Mr. R. Edwards, M. Inst. C.E., who has for 
some 17 years been chief engineer to Messrs. R. Hornsby 
and Sons, Grantham, informs us that he has left that firm 
and is practising as a consulting.engineer at Upper Deal- 
road, Deal.—Mr. Leslie S. Robinson, of 28, Victoria- 
street, Westminster, announces that he has resumed his 
former family name of Robertson, and also that he has 
taken into partnership Mr. F. D. Outram, late of the Royal 
Engineers, and the style of the firm will, in consequence, 
on and after January 1 next, be Robertson and Outram. 





Tue Nortuern Coat Trape.—The returns of the coal 
trade of Durham and Northumberland show that the 
quantity of coal shipped from the Tyne to oversea 
countries during November was 415,164 tons, as com- 
pared with 405,255 tons during the corresponding month 
of last year ; while to ports inthe United Kingdom there 
were shipped: 512,814 tons, as compared with 521,813 
tons. The shipments from the whole of the ports of 
Northumberland and Durham to foreign countries 
amounted to 824,886 tons, as compared with 767,949 tons, 
and to ports of the United Kingdom 838,687 tons, as com- 
pared with 880,285 tons. Coke shipments from the north- 
east coast were almost the same in November, being 
26,832 tons, as compared with 26,949 tons in November, 
1896. These figures complete the returns for the first 11 
months of this year with the following result: Tyne, 
oversea, 1897, 4,935,238 tons ; 1896, 4,926,818 tons. Coast- 
wise, 1897, 4,655,821 tons; 1896, 4,383,185 tons. Ports 
of Northumberland and Durham, oversea, 1897, 9,283,065 
tons; 1896, 9,221,261 tons. Coastwise, 1897, 8,068,119 
tons ; 1896, 7,766,037 tons. 





AN AMERICAN SuBMARINE Boat.—A successful sub- 
marine boat is reported to have been built at Oshkosh, 
Wisconsin, by Mr. Richard Raddatz of that city. The boat 
is 65 ft. long and 74 ft. high, and it is built of steel plates 
on a heavy framework of angle irons, with an estimated 
strength sufficient to withstand safely the pressure due to 
a submersion 500 ft. deep. The boat carries two sets of 

ropelling machinery, a hot-air engine of 30 horse-power 
or use on the surface, and an electric motor for Pot 
sion beneath the surface; and a number of trials, it is 
claimed, have demonstrated the ability of the craft to 
navigate beneath the surface of water for a day at a 
stretch with safety and without inconvenience to 
the crew. Trials ase also shown that the craft 
can be made to rise and fall in the water at the desire 
of the operator, and with various velocities. A com- 
plete submersion of the boat can be effected in 18 seconds, 
while, if it is desired to hold the craft suspended in 
the water at any given depth, an automatic machine is 
provided which is capable of maintaining the ship at 
such a depth for hours at atime. With its turret pro- 
truding above the water, the boat is stated to have made 
14 miles per hour, and its prow is fitted with a steel ram 
which would pierce the side of any iron steamer on the 
great lakes. We should like more detailed information 
about this wonderful vessel. The statements above 





quoted appear to want confirmation. 
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WESTMAN’S WOOD-PLANING MACHINE. 
CONSTRUCTED BY MESSRS. J. AND C. G. BOLINDERS, ENGINEERS, STOCKHOLM. 
(For Description, see Page 760.) 
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THE ENGINEERING DISPUTE. | 

THE dispute in the engineering trade has entered | 
another phase since we last wrote, and once more | 
the issue is being put to those workmen who are | 
members or supporters of Labour societies as to | 
whether they will accept or reject proposals sub- 
mitted to them through the medium of the Con- 
ference. We cannot see that these later proposals, 
as arrived at by the Conference, differ in any im- 
portant degree from those formerly submitted to 
the workmen’s ballot, and which were rejected 
practically unanimously. But to these proposals 
the Labour leaders have made an addition, and one 
of a very important kind. Not only do they ask 
the men to vote on the employers’ proposals as to 
works management, but they also desire them to 
vote for or against the adoption of a 51-hours week 
over the whole area of settlement. Now this pro- 
posal for a 51-hours week has been, we understand, 
definitely rejected by the masters, who have given 
good reasons for their action ; and the fact of the 
men being asked to vote on a question which has 
not been left open by the Conference can only be 
regarded as an attempt to throw further difficulties 
in the way of a settlement. 

As regards the first ballot, the result was in 
accordance with the instructions that the men re- 
ceived from their leaders; but the fact that the 








decision was taken by ballot is evidence that the 
ordinary members of the unions are of the same 
opinion as their leaders, or, at any rate, intend 
to follow instructions. Under these conditions 
it becomes interesting to see what guidance | 
the men receive in the present circumstances ; | 
for if we were to frame our _ conclusions | 
from the last vote, the second batch of sug- | 
gestions would be rejected equally with the last, 
the two differing to such an unimportant extent. 
In respect'to these new proposals, the one circum- 
stance that must strike most persons is the air of 
unreality that is attached to the whole proceedings. 
Persons of an inquiring turn of mind may well 
ask how the relations of employers and employed 
will be altered, supposing the conditions as to 
works management now put to the vote are 
accepted. ‘* Why,” it may be asked, ‘‘after so 
short an interval, should another set of proposals 
be put forward, differing so slightly from those just 
rejected?” The answer is ‘‘the golden bridge.” 
The employers are anxious to make things easy for 
the labour leaders, but in this we believe they are 
committing a tactical mistake. Their good nature is 
forging weapons that will be used against them. 
The present dispute has been forced upon them by 
the unconscionable demands of the unions, and 
has cost them enormous sums, to say nothing 
of trade lost, much of which may never return ; 
but now they are in the fight they should take 
every means possible to carry it to such an issue 
that it may not be revived. Half-hearted measures 
in battle are generally disastrous. 


“. .. Beware 


Of entrance to a quarrel, but being in, 
Bear’t that the opposed may beware of thee,” 


or, to quote a more recent author, ‘* Don’t hit 
another boy, but when you do, hit him as hard as 
you can.” Now the present union leaders have to 
justify themselves to their members for the money 
wasted and the suffering caused, otherwise they 
will be turned out of office. The unions may be ad- 
mirably organised—as indeed they are—and so long 
as success attends the efforts of the leaders mem- 
bers will vote as one man. But if the tide of 
victory turn in a manner not to be disguised, men 
will begin to count the cost of the fight. If, there- 
fore, the leaders can go to their constituents with 
the semblance of a gain, they may say, ‘‘ We were 
not able to wring much for you from these stony- 
hearted capitalists, but we have got something. Let | 











us wait a bit and then have another try.” The 
‘*golden bridge” is poor strategy in the present 
case. 

‘“‘The federated employers, while disavowing 
any intention of interfering with the proper func- 
tions of trade unions, wiil admit no interference 
with the management of their business.” This is 
the opening sentence of the proposals, the text 
upon which all have been formulated. It means 
absolutely nothing, it is a part of the general 
unreality. If an attempt were made to formulate 
‘*the proper functions of trade unions ” by mutual 
agreement, one might reach some firm footing. 
But both sides are afraid to do this—afraid of 
public opinion. As it is very certain, the trade 
unions look on their ‘‘ proper function” as some- 
thing which interferes most essentially with ‘‘ the 
management of business,” the whole paragraph 
becomes one of those verbal frauds to which we 
have grown accustomed in this mealy-mouthed era— 


| pieces of deception which have not even the back- 


bone to pretend to deceive. 

The conditions that follow are of the same general 
and unsubstantial nature, inasmuch as they concede 
to neither side privileges which are not fully pos- 
sessed. ‘‘ Every workman shall be free to belong to 
a trade union or not ashe may think fit.” Blessed 
freedom ! but then, ‘‘ every employer shall be free 
to employ any man whether he belong or not toa 
trade union ;” a priceless boon, which, however, 
the British constitution has not hitherto denied. 
But supposing the workman because he belongs to 
a trade union finds it difficult to get employment, 
what is the worth of his privilege? Or supposing 
the master employing a majority of trade unionists 
finds those who donot belong to the union leave with- 
out ostensible reason, and at very short notice, 
again, what is the worth of his privilege? So 
long as there is a majority of unionists in a shop, 
union laws—written and unwritten—will be en- 
forced, no matter what machinery may be invented 
for providing to the contrary. Workmen who do 
not fall in line will be unable to stay. Masters 
must make up their minds to that. It is useless 
crying ‘‘ Peace! Peace!” when there is no peace, 
and the weakest must go to the gate. 

The present dispute will be ended when one side 
is exhausted, or, at any rate, sufticient pressure 
has been exercised to cause one party to collapse. 
Last week it seemed as if the unionists had 
reached the yield point, but the issue again is 


doubtful. We may, we think, take it for granted 


that the men will vote as directed on the first 
question submitted to them, but the directions are 
somewhat contradictory, and so far as the matter 
has been made public it would puzzle the most 
docile trade unionist to know exactly what to do 
to please the Executive. On the second question, 
that of the 51 hours’ week, indications are not 
wanting that the claim for a week of 48 hours will 
be again pressed, at all events, for the London 
district. 

The Daily Chronicle, which is a species of 
official weathercock for the Labour party, show- 
ing voters the course they should follow, has 
altered its big-type title from ‘‘The Confer- 


jence” back to its original ‘‘ War on Unionism.” 


Still it is not as bellicose as it was, although 
it is very angry with the Times for some plain 
speaking which did much to damage the ‘ golden 
bridge.” A circular signed by the 14 repre- 
sentatives of the men at the Conference is not 
unmistakably plain in its directions, but the ten- 
dency of the document is decidedly towards an 
advice of acquiescence. ‘‘It will be noticed,” it 
says, ‘‘that the proposals differ somewhat from 
those submitted before, and that they secure the 
status of the unions on some of the points covered. 
The declaration of general principle has been 
modified, and gives the Society a right of consulta- 
tion. ... The freedom of employment clauses have 
been improved... ; the element of mutuality 
has been ingrafted relative to overtime. We have 
the assurance of Colonel Dyer and his colleagues 
that early opportunity will be taken to lower the 
limit. The clauses relating to rating of workmen 
have been recast and are much improved. . . We 
failed, however, to get what we much desired—a 
mutual recognition of a minimum rate; but it 
should be remembered, &c.”” We think that were 
we a good tractable trade unionist we should accept 
this sweet reasonableness as a mandate to vote for 
acceptance of the proposals. But unfortunately for 
simplicity, Mr. George Barnes has been making a 
speech (or preaching a sermon, it is not clear 
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which), with a tendency quite the other way. The 
Rev. H. Storer Toms on Sunday last put his place 
of worship, Christ Church, Enfield, at the disposal 
of the Secretary of the Amalgamated Society of 
Engineers, and, indeed, presided himself at the 
service. Mr. Barnes told his hearers that the 
first set of conditions submitted ‘‘ consisted 
of a denial of all that had been fought for 
and struggled for during the past 50 years;” 
and that in the new terms ‘‘the average man 
would see but little difference between those and 
the others that had been submitted, yet, to his 
mind, on some of the points there was a consider- 
able modification and improvement.” So far, there 
is not much clear direction, the only thing made 
plain being that Mr. Barnes’ mind is not that of 
‘*the average man.” Later on, however, he is a 
little more emphatic. ‘‘There was considerable 
risk,” and ‘‘other points . . . really amounted to 
the bringing into the workshop of a new body of 
workmen who would answer the purpose of the 
employers.” ‘‘ Under the new conditions, if they 
were accepted, which he hoped they would not be, 
unless accompanied by a substantial reduction in 
the hours of labour... The employers would 
have to recognise that the workers were not only 
hands, but men, with all that implied, and until 
that was recognised, there would be no peace: there 
should be no peace in the workshops of this country.” 

We do not, of course, pretend that the few 
extracts from the circular of the 14 delegates, and 
Mr. Barnes’ speech, we have been able to give, 
afford a complete view of the sentiments of these 
gentlemen, even so far as they are expressed, for 
we have quoted no more than a few of the most 
pregnant sentences ; but if we venture to read be- 
tween the lines, there appears to be a divergence of 
opinion between the delegates and the secretary of 
the Amalgamated Society of Engineers. Naturally 
the chief influence in the casting of the votes will 
be exercised by the heads of the districts in which 
the ballot is taken, and probably, therefore, dele- 
gate opinion will prevail. 


THE CRIPPLEGATE FIRE. 

In our issue of December 10 we mentioned, in 
connection with some remarks on the recent City 
fire, that an inquest had been opened at the 
Guildhall, and we took the opportunity to comment 
on the fact that this inquiry had not been placed 
in the hands of experts ; but, in accordance with 
the Act under which the proceedings are conducted, 
the interrogations were presided over by the City 
Coroner. This gentleman, who has so long and 
courteously filled his office at the City Mortuary, 
but whose interest and experience in the question 
of fire protection must be nominal, relegated the 
main part of his duties to the City Solicitor. Mr. 
Crawford, we are glad to say, though also by no 
means associated with technical matters, has at 
least, by the application of sound common sense, 
been able to make far more of the inquiry than was 
generally expected when the investigation was 
thought to be in the hands of Mr. Langham. But, 
of course, when solely in legal hands, as in the 
case of Mr. Crawford, the legal aspect of the inves- 
tigation naturally receives primary attention ; and, 
above all, the question of cause, the possibility of 
incendiarism, and similar matters, have occupied 
the time of the Court. The points of technical 
interest, as we already indicated on the 10th inst., 
only occurred by what we would term ‘‘ accidents.” 
There has certainly, so far, been no semblance at 
any serious attempt to deal with the question of the 
City fire on broad lines. The question of preventing 
future fires has been, we might almost say, studiously 
avoided. The few technical questions which were 
purposely brought forward were really limited to 
certain complaints, such as the alleged dearth in 
the coal supply for the fire engines, or such points 
of semi-historical interest as the development of 
the Goldsmiths’ Company’s estate. It almost seems 
ridiculous to notice that at least 20,000 words 
were expended on discussing this alleged dearth of 
coal. Why, Commander Wells frankly admits that 
there was some slight hitch on this matter ; 
and, as a matter of fact, men really experienced 
in fire brigade work, marvel that the brigade 
were able to get any coals whatever from its own 
depots, considering the manner in which the whole 
of the approaches to the fire were blocked by the 
crowd. ‘To thus waste the time of a Court with its 
large jury of business men, and the many ofticials 
attending to represent bodies interested, appears 


strange ; and yet, as we have said before, we did 
not expect much at this inquest, and perhaps should 
be very satisfied that an inquiry is held at all, for had 
the conflagration occurred outside the area of the 
City proper, there are no powers known to us under 
which a similar investigation would have been held, 
say on a fire occurring in the Strand district or any 
other part of the County of London. 

The inquest at the Guildhall has so far occupied 
nine days, and has for the present been ad- 
journed until January. Technical evidence was 
primarily given by the district surveyor, Mr. 
Edmund Woodthorpe, further by the surveyor to 
the freeholder, Mr. John Penfold, then by Mr. 
George Vickery, the architect to some of the build- 
ings, Professor Redwood, the City analyst, Com- 
mander Wells, of the Metropoliton Fire Brigade, 
and several of his subordinate officers. Toa certain 
extent the evidence of Mr. Charles Jackson, of 
the Royal Insurance Company, might be termed 
‘¢ technical,” as also that of Mr. John Hodgkin, 
who occupied some adjoining property, and seems 
to have followed the question of this conflagration 
very actively. No independent technical evidence 
was taken ; in fact, the advice or opinions of ex- 
perts was neither invited nor, when offered, was 
it accepted. Maybe independent evidence was 
feared. 

Commencing with Mr. Woodthorpe, the district 
surveyor, it is interesting to observe his explana- 
tion of the class of buildings which covered the 
site, and which, according to his evidence, com- 
plied in every way with the regulations in force at 
the time of their erection. He practically said: 
‘The buildings, with their internal fittings, were 
large wooden pigeon-holes, with narrow passages 
between them. In many of the buildings the 
staircases were separated, as they generally are in 
this class of building, by wood and glass partitions. 
The offices and rooms in many cases were simi- 
larly divided, and in several of the buildings 
the walls and ceilings were match-lined.” This 
is, indeed, a pleasant definition for the buildings 
of one of the most dangerous areas in London. 
Speaking of the staircases, he said ‘‘that, as 
far as he knew, there was only one stone 
staircase in the whole of the area burnt out. 
Then, speaking of his present powers in connec- 
tion with the dangerous ‘well-holes’ or ‘areas’ 
over which the fire spread from house to house, he 
distinctly stated that he had no powers whatever 
under the Act to prohibit such arrangements in 
future buildings to be erected on the same ground. 
There is some idea, we believe, that the Commis- 
sioners of Sewers for the City of London, or the 
Corporation, have some authority over the arrange- 
ments in construction of buildings in the City 
beyond that of the London County Council, as laid 
down by the Building Act. This is, however, not 
the case, and Mr. Woodthorpe had an opportunity 
to contradict the general impression. At this stage 
of the proceedings there was some slight chance of 
our hearing views on fire-resisting construction ; 
but with that pertinacity with which the discussion 
of the general question of fire prevention was 
stopped, Mr. Woodthorpe’s statements were limited 
to a reply of ‘‘yes” to Mr. Crawford’s question, 
‘*In your judgment is it possible to so re-construct 
these buildings as to prevent a similar spread of 
fire?” Though Mr. Crawford pointed out that the 
powers under which the inquest was held, included 
a distinct reference as to inquiries into circum- 
stances which may prevent the repetition of the 
outbreak—and, in fact, very clearly indicated the 
great scope of this investigation—when there were 
several other opportunities of obtaining expert evi- 
dence on fire prevention, the subject was always at 
once tabooed. We wonder why, for there must be 
some reason for this short-sighted policy. What 
influences have been at work / 

As a matter of fact, one could clearly see from Mr. 
Woodthorpe’s evidence that he favoured modern 
methods of fire-resisting construction, with the due 
protection of iron uprights and girders, and we 
believe he quoted as a case to point the fact that 
there had been some 30 fires at Winchester House 
which had been limited to a very small area. With 
a little encouragement we should, no doubt, have 
had the result of his extensive experience before 
us. We are, however, glad to say, that of his own 
accord, Mr. Woodthorpe took an opportunity to 
state how much he advocated the inclosing of stair- 
cases, with the view of affording a ready means of 
escape. It is not often that a witness volunteers a 








statement like this, when he finds there is little 


real interest in safety from fire, as is the case at the 
Guildhall inquiry. In answer to a question from 
the jury, Mr. Woodthorpe also had an opportunity 
of stating that he considered oak doors, with steel 
or iron coverings, better than iron doors. There 
was little doubt that this witness knew his subject 
very well, and had had a considerable knowledge of 
‘risks ” of a more dangerous class. It seems the 
more the pity that the opinions of this expert were 
not brought before the Jury. Mr. Woodthorpe has 
been working for 18 years in the City district. 

If we now refer to the evidence of Mr. Penfold, 
who is a member of the Tribunal of Appeal under 
the Building Act of 1894, and has held the surveyor- 
ship to the Goldsmiths’ Company since 1880, we 
find that the Jury again had a most enlightened 
witness before them, but that an opportunity of 
hearing valuable opinions was again missed, the only 
useful information obtained, as before, being due to 
mere accidents. The first part of Mr. Penfold’s ex- 
amination was entirely devoted to the history of the 
site, of which the Goldsmiths’ Company is the free- 
holder, and which they have from time to time im- 
proved, the principal alterations having apparently 
been effected about 1778, 1820, and lastly in the 
early seventies. How indiscriminately we go to 
work in laying out or improving the Metropolis 
could be very clearly seen from Mr. Penfold’s evi- 
dence, and what more, it was easy to observe how 
many opportunities have been missed to improve 
the main arteries of our city, even at such a recent 
date as 1875. Now we do not wish to disparage the 
work of the Goldsmiths’ Company in improving its 
property in the early seventies ; but it does seem 
curious to hear their surveyor speaking with pride 
that two carts were actually able to pass one an- 
other on the roads of the estate, thanks mainly to 
the improvements inaugurated at their expense. 
Mr. Penfold, also in answer to a question from 
the City solicitor, ‘‘if 25 ft. was the reasonable 
width for a thoroughfare used for warehouse pro- 
perty,” distinctly stated that he considered it a 
very good width, and pointed out how one cart 
could stand and unload in any thoroughfare on this 
estate, and leave a passage for another cart to pass. 
In fact, the evidence went to show that these 
thoroughfares on the Goldsmiths’ Company’s estate, 
were, comparatively speaking, very good for the 
Citysef London, and the witness indicated that he 
did not think there was any other series of thorough- 
fares feeding a similar area in any part of the 
City, which gave such facilities for loading and un- 
loading. Referring to the class of building, Mr. 
Penfold bore out what Mr. Woodthorpe said, that 
the structures had no pretence to be ‘‘ fire-proof.” 
He also bore out Mr. Woodthorpe’s statement that 
he thought it feasible to build structures of a cer- 
tain fire-resistance. With regard to future improve- 
ments, it is well to notice that in answer to a ques- 
tion from the Jury, ‘‘if the Goldsmiths’ Company 
find that widening the streets increases the value of 
the estate,” Mr. Penfold answered, that ‘‘ it would 
make it worth any one’s while to widen them.” Of 
course this question was asked with a view of ob- 
taining the financial aspect of the question of broader 
thoroughfares, which would allow the buildings a 
better light, and better facilities for carting. Better 
thoroughfares and better light in the City mean 
higher ground rents. 

Another witness of the architectural profession, 
whose evidence must be considered interesting, 
though somewhat amusing, was Mr. Vickery, the 
architect, who was responsible for the erection of 
certain of the structures which were erected from 
his plans. Now we have already noticed that one of 
Mr. Vickery’s delightful answers reads as follows : 
‘* The architect can design, contrive, and plan, but 
the tenant wants to occupy, and he stores the 








building with combustible goods. It is almost im- 
possible to render a building fire-proof if you put 
combustible goods inside each floor, and stack and 
store them as they did in these places.” It was 
this, witness, too, who, apparently catching at some 
elementary experience on the breaking away of 
hanging stone staircase, tried to impress upon the 
Jury that all stone staircases were very objection- 
able in the case of warehouses. It apparently en- 
tirely escaped his notice, that it is only the hang- 
ing stone staircase that is dangerous. There was 
one consoling remark in Mr. Vickery’s evidence, 
and that was to the effect ‘‘ that the buildings on 
the site were not ‘jerry-built,’” or, at least, not 
in his opinion. In fact, he considered the work- 
manship of the class of building very good indeed. 





But then, of course, Mr. Viekery’s opinion as to 
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‘ jerry-built’ must be taken with a grain of salt 
after the first opinions expressed. The more so, 
perhaps, when we hear Mr. Vickery, in answer to 
a question from the Jury say, that he considers that 
his buildings were ‘‘ reasonably fireproof.” We 
wonder what is to be the next definition of ‘‘ fire- 
proof” when the Cripplegate warehouses are called 
‘* reasonably fireproof.” 

Perhaps the greatest revelation in this series of 
technical evidence came from Mr. Jackson, the 
assistant secretary in London to the Royal In- 
surance Company. For the first time in our ex- 
perience have we heard it seriously stated by the 
official of an insurance company (no doubt speak- 
ing on behalf of his employers) that if preven- 
tative measures against fire were adopted, a 
reduction of premium might he considered. The 
evidence on this point runs first as follows: Q. ‘‘Do 
you think that if well-holes were fitted with steel 
shutters, or with wooden shutters covered with 
tin, it would have done anything to prevent the 
spread?” A. ‘‘ It would undoubtedly have checked 
the fire for a short time, and would have given the fire 
brigade achance.” Q. ‘‘Would the insurance com- 
panies more favourably consider the issue of policies 
if that were done?” A. ‘‘Certainly, they are always 
prepared to recognise any such thing.” In answer 
to the query, ‘‘ Would you be willing to recognise 
the merit of a fireproof building?” comes the 
answer, ‘‘ Undoubtedly we do so.” There was a 
good deal of fine fencing at this point; but as a 
matter of fact, the above questions and answers were 
startling enough. The great complaint everywhere 
has been that fire-resisting construction has never 
had the support, much less the encouragement, of 
the fire insurance offices, and we have even heard of 
statements in which leading officials of well-known 
companies suggested that it is by no means in their 
interest that we should adopt better forms of con- 
struction, ‘‘for if the number of fires were de- 
creased there might be a collapse in insurance busi- 
ness.” In other words, fire prevention is often 
considered to damage the prospects of fire insurance 
companies, and this opinion holds good primarily 
among the old-fashioned insurance men. Itis only 
the younger insurance man who sees the advantage 
of big turnovers at smaller premiums for lesser 
“risks,” and with a smaller loss account. The 
great complaint of architects has always been that, 
even if they wish to impress upon their clients 
the advantages of better construction, the client 
will turn round and say that the insurance 
company will either not consider his improve- 
ments at all, or only give such a minimal re- 
bate that it is not worth his while to incur the 
extra expenditure for better building. It may be 
short-sighted on the part of the client to run the 
risk of inconvenience through fire, loss of trade, 
and the like, quite independent of his loss of property 
being refunded by the insurance companies or not. 
It may also be very bad national economy. But it 
remains a fact that if the insurance companies will 
not recognise improved methods of building, the 
client is unlikely to incur the extra expenditure it 
involves. And then, again, assuming that the in- 
surance companies actually ‘‘ consider” improve- 
ments as indicated by Mr. Jackson, we are curious 
to learn what principles they adopt in defining the 
lesser premium. What do the insurance companies, 
or the ring of companies, which is represented by 
the Fire Offices Committee, consider to be ‘ fire- 
resisting” or ‘‘ slow burning” construction? To 
our knowledge, even to-day, in 1897, they advo- 
cate iron doors for separating risks. If that is to 
serve as an example of their requirements, we are 
afraid they will lose much money through mere 
ignorance of the effects of fire. But do companies 
really seriously reduce premiums where better 
forms of construction are adopted? We doubt it. 
Mr. Jackson’s experience as assistant secretary of 
the Royal Insurance Company must have been very 
exceptional. If companies were really to treat 
the question of fire prevention seriously, we should 
be having a far greater number of “fire-resisting ” 
or ‘*slow-combustion ” buildings. As far as we 
know, the only buildings which insurance com- 
panies seem peculiarly anxious to provide with the 
best methods of construction are their own oftice 
buildings, on which they lavishly expend money in 
adopting recent systems of “fireproofing.” Per- 
haps this is a mere coincidence or a mere anomaly, 
but it is just as well to mention it. At all events, 
Mr. Jackson’s statement that ‘‘ fireproof” buildings 
are undoubtedly recognised either by him (by his 
lusurance company or insurance companies gene- 





rally, we cannot make out which from his word 
‘* we”) is a startling revelation to all architects and 
engineers concerned. 

Having dealt with some of the leading features 
of that part of the evidence which refers to the 
protection of buildings by improved construction or 
otherwise, we would turn to that section of the 
evidence which deals with the progress of the fire 
and the working of the fire brigade. The evidence 
we would here turn to was primarily given by Com- 
mander Wells, and some of his officers. Their 
evidence occupied the whole of the fourth day, and 
some little time on the third day and the fifth. 

Now prior to discussing the evidence of the re- 
presentatives of the fire brigade, we would par- 
ticularly point out that our remarks are not in- 
tended to be personal, and that in treating of the 
progress of the fire and the work of the brigade, 
it is not so much this actual instance of the 
conflagration that we have to think of, or the 
actual working of individual officers and men, but 
that we have to consider the system of fire ex- 
tinguishing at our disposal, and the probable 
progress of fires in dangerous districts. It would 
be ridiculous to attach blame to anyone, or to 
praise or blame Commander Wells. It is only 
a few days back that the chief officer indicated, 
at the public meeting of a technical society, that if 
any fault was to be attributed to anyone, the blame 
should rest on him and his leading. This would 
indeed be a mistake, for, to begin with, no one 
expects this gallant naval officer, who has so often 
distinguished himself in torpedo work, to master 
within two years the enormous difficulties of the 
fire protection of London, or even to lead, if it were 
possible to lead, his firemen at his first large fire. 
We know full well that in smartness and in pluck 
neither our firemen nor their officers are second to 
those of any other city, and we are convinced that 
the chief officer, as well as the youngest recruit, 
worked with that wonderful energy for which our 
fire brigade is renowned. But it is an entirely dif- 
ferent matter to consider if our fire brigade, asa body, 
is organised to meet the requirements of London, if 
our system of fire-fighting accords with modern re- 
quirements, and if our tactics and our appliances are 
all they should be. As the chief officer at the meeting 
above referred to, as well as elsewhere and in court, 
has expressed his desire to learn, we are sure that 
neither he, nor his department, will take amiss any 
criticisms which may appear from time to time in 
this Journal; criticisms which are solely intended 
to assist in keeping up that high position in fire 
brigade efficiency for which we had a world-wide 
reputation in the early seventies. There is no 
subject, we are afraid, which lends itself so easily 
to the meddling of irresponsible busybodies in- 
experienced in fire matters, or to cranks and 
faddists, as the improvement of a fire brigade. 
We also know that trade interests are playing a 
very important part in the suggestions which are 
being put before the authorities and those scienti- 
fically interested. Every possible excuse for ad- 
vertising special wares has been found, and all 
manner of influence is being used in this direc- 
tion. A few stock words such as ‘‘ chemical engine,” 
or ‘* water towers,” have also been caught up by 
the general public, and complaints, such as in re- 
spect to the coals above referred to, are being made 
much of. We have already dealt with these ‘‘ coals,” 
and perhaps we should add to the edification of 
those who seem to be so enthusiastic about ‘‘ water 
towers,” that the Metropolis is not laid out on the 
lines of an American city, and even if it were, that 
the buildings are not on ‘all fours” with the 
American structures. As to the ‘‘ chemical 
engine,” too, there is some misconception. ‘‘ Che- 
mical engines” are intended for small fires, not 
for large ones. Their purpose is to afford a rapid 
means for extinguishing a fire in its early stages, 
and to save the firemen the necessary time for 
finding hydrants, coupling up, or perhaps even 
getting up steam. The ‘‘chemical engine,” as a 
rule, carries a sufficient supply of water and chemical 
power to extinguish, say, a burning roof to an 
ordinary dwelling-house, a workshop, or large room. 
Its introduction 1s a question of saving minutes or 
seconds at the early stages of a fire, not of attacking 
large conflagrations. 

But to return to the evidence at the Guildhall 
inquest. It appears that, after all, the first call did 
not come through a telephone to Southwark Bridge 
head-quarters, but by messenger at 12.58 p.m. to 
Whitecross-street fire station. The “turn-out” is 
calculated as two minutes, the distance of the fire 





also at two minutes, so that the first fireman to 
arrive on the spot is timed at two minutes past one. 
In accordance with the evidence of the officer of the 
Whitecross engine, he found a fierce fire coming 
out of the two upper floors of No. 15, Wells- 
street, exactly opposite to which there is a 
hydrant off which the first water was apparently 
taken on to the fire. It appears that another 
hydrant was got to work almost directly after, and 
then a third. By 1.6 p.m. the first message for 
more help had reached Whitecross-street fire sta- 
tion ; by 1.11 p.m. a second message ; and this 
latter one was already worded, ‘‘Two or three 
warehouses well alight; send plenty of help ;” 
which would indicate that the flames were going 
ahead very rapidly. Besides the three hydrants 
assumed to be at work by this time, the White- 
cross-street steamer is said to have got to work 
within 10 minutes of its arrival, i.e., by 1.12 p.m. ; 
and a second steamer from Watling-street, which 
had arrived about this time, was getting to work oft 
the hydrant at the corner of Jewin-street and 
Jewin-crescent. According to this witness, the 
first warehouse collapsed within 15 minutes of his 
arrival. Here, by-the-bye, we will at once add 
that, on referring to the plan illustrated on Decem- 
ber 10, it will be seen that the three warehouses 
south of No. 15 Wells-street practically together 
formed one ‘‘ risk,” as, what with doors in the 
party walls, and light areas, the fire had an ample 
opportunity of moving from one structure to the 
other. The next engine to arrive appears to 
have come from Clerkenwell, with the dis- 
trict officer, Mr. Pearch, in charge. It would 
hence appear that a senior officer was soon on the 
spot, and that he again was followed very closely 
by Commander Wells and a superintendent, who 
happened to be in the neighbourhood at the time 
of the outbreak. Now, unfortunately, anything 
like serious technical evidence obtainable from the 
Whitecross and Clerkenwell officers had to make 
room for the elaborate inquiry about the coal 
supply ; and as a matter of fact, with all the fire 
brigade officers, systematic interrogation as to the 
progress of the fire only seemed to cover the first 
hour. As for asking evidence regarding how the 
various buildings behaved under various circum- 
stances, there was no thought of doing this. We 
also cannot recollect a single question as to the 
measures taken, the scheme of defence, &c. 

Mr. Stubbins, the superintendent of the Cler- 
kenwell District, in his evidence, stated that 
he arrived at the scene at 1.23, coming from Great 
Marlborough-street, and that at that time ‘four 
or five warehouses were well alight,” both sides 
of Wells-street being involved. At his arrival, one 
of the buildings is said to have collapsed. Accord- 
ing to the evidence of Mr. Stubbins, the fire was 
already across Jewin-street before 1.40. Accord- 
ing to this, it would appear that the whole block 
between Wells-street and Hamsell-street must have 
been well alight within 40 minutes of the first call 
having reached Whitecross-street station. Cer- 
tainly the evidence seems to go to the effect that 
the fire first jumped Wells-street and Hamsell- 
street respectively, there being large risks on either 
side, and then jumping back to the original block, 
where, as will be seen from the plan, six of the 
warehouses north of No. 15 practically again com- 
prised a single risk. Mr. Stubbins, as far as can 
be read from the evidence, was directed to look 
after the northern side of the site, but unfortu- 
nately he was not asked to time anything later than 
1.40, when Jewin-street was jumped. This is very 
strange, considering that he held the most impor- 
tant post on the site, and that the fire mainly 
worked in his direction. 

In explaining the rapidity of the fire, Mr. Stubbins 
states that ‘‘the buildings were built, from our 
point of view, with an utter disregard of safety 
from fire ; they were so-called tunnel buildings to 
a great extent, with openings at each end, and the 
fire travelled from end to end.” A point of interest 
which cropped up in the course of Mr. Stubbins’ 
evidence, was a statement that the brigade had 
actually not got maps of the fire *‘ risks” of the 
Metropolis, and that even the dangerous areas were 
not marked on the ordinary maps. As for the 
London County Council having subscribed to the 
insurance maps for the fire brigade, its ‘* penny- 
wise pounds-foolish” policy did not allow of this. 

After Mr. Stubbins’ evidence, Mr. Dowell, the 
senior superintendent, was examined. This officer 
had charge of the south side of the fire, and states 
that in his section some nine engines must have 
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been at work by half-past one or shortly after. It 
would appear that at about this time the fire was 
making rapid headway to the east, crossing over to 
the old London Wall. According to Mr. Dowell’s 
evidence, the fire was not in hand on the east until 
an hour afterwards, which would bring the time up 
to half-past two. We should rather have liked to 
hear what Mr. Dowell’s tactics were, if he had any, 
on what lines he managed his extensive section. 
Anything like technical evidence, as we have said 
before, is, however, only to be expected by ac- 
cident. 

Continuing to speak of the early stages of the 
fire, Commander Wells, in his evidence, stated 
that he arrived at 1.15 at the corner of Jewin-street 
and Edmund-place, and that a few minutes after 
he found both Hamsell-street and Wells-street 
blocked by the fire. At 1.40, or 1.45, Commander 
Wells distinctly states that Jewin-street was im- 
passable, and that at 2 o’clock he received reports 
that the fire had broken through the Jewin-street 
and Jewin-crescent block, and was leaping the space 
of the north side of Jewin-crescent. As a matter 
of fact, the fire had spread in this direction to such 
an extent that the chief officer despatched a mes- 
sage for more help at 1.53. It was not until about 
half past two that the fire crossed Jewin-crzscent, 
and at 2.35 Commander Wells sent a message for 
‘fall possible help.” Further, it was stated that 
the ‘‘ back of the fire was broken at 4 p.M.,” 
x message to this effect being despatched at 
4.55 P.M. 

Now, what is the real value of all this fire brigade 
evidence as to the early stages of the fire? We 
believe nothing more or less than that the fire had 
already got a good hold of the building when the 
first call reached Whitecross-street Station, and 
that before any considerable number of appliances 
and men could be concentrated, the flames had 
made a very rapid headway, owing, to a great ex- 
tent, to the so-called ‘‘tunnelled” arrangement of 
the first block of buildings attacked. Quite apart 
from there being no wind, the brigade was peculiarly 
fortunate in being able to attend this fire in the 
ordinary way; for had there been a hitch or 
another fire in the neighbourhood at the time, 


no matter how small a one, there must have 
been considerable delay in getting to work. 
The brigade was further fortunate in having 


its Commander close at hand, together with some 
superintendents ; and, in fact, given the orga- 
nisation as it stands to-day, it appears that the 
general ‘‘turn-out’”’ worked smoothly. But these 
facts as to the early stages of the fire, and the 
rapidity of its spread, are practically all that we 
hear from the fire brigade. There were a few odd 
questions as to the water supply, which the wit- 
nesses stated to be satisfactory. There were a few 
questions embodying suggestions from the Jury as 
to the supply of water-tanks in the City, the 
better marking of hydrants and fire-call posts, 
all of which are carefully fenced, and there 
was a statement by Commander Wells as to the 
number of men and engines on the spot, which he 
augmented by an opinion that he did not think he 
could have well placed more engines. Again, there 
was a little fencing as to the section of the hose, the 
pressure of the hydrants, and the pressure from 
the steam fire engines, as well as a few other minor 
technical details. And in conclusion, perhaps, we 
should add there was a rather accidental statement 
of Commander Wells to the effect that he has ‘all 
the technical and detail control of the Fire Brigade,” 
and that ‘the London County Council Fire Bri- 
gade’s Committee is merely a financing governing 
committee.” This is a point to note in respect to 
future improvements. We are afraid, however, 
that Commander Wells somewhat contradicted him- 
self elsewhere by all too frequently shielding him- 
self under his committee’s * power to veto” in the 
case of his making suggestions. 

But now how about the following questions, 
which no one apparently wished to put? If the 
fire brigade had 876 men, and 288 were present 
at the fire, where were the remainder? And why 
were not more men called up, as the complement at 
the tire was distinctly short / Could they have come 
up if they had been called? Or were there no 
horses at the stations to bring them? If so, why 
were not horses sent from the fire to fetch them? 
These horses were standing idle for a good many 
hours. Why, as a matter of fact, do not the 


horses get sent back at large fires, so that they 
can ** turnout” with the spare manual generally to 


left behind? How many engines were turned out 
to the. first call of fire in this dangerous district ? 
How many on the two further calls, and how many 
were actually on the spot when Commander Wells 
sent for ‘‘all possible help”? When, after the 
first few engines, did the remainder actually get 
to the fire and get to work ? Wedo not mean when 
they should have got there by mileage calculation. 
Why were there only two superintendents at a big 
fire like this? What was the second officer doing / 
From the evidence we always hear of Commander 
Wells conferring with Superintendent Dowell, but 
surely if he were managing his torpedo work, his 
first lieutenant would have to be the adviser, not the 
senior petty officer. Did, or did not the fire brigade 
work without cohesion, as indicated by one witness ? 
It is true that no one expects our fire brigade to 
work with cohesion, as, with the exception of a few 
rough directions as to general position, each 
‘‘crew’’ of men generally prefer to do what they 
like. Was there, what we might term, a head- 
quarter’s staff where such a big area is under con- 
sideration ? Evidence shows that one of the super- 
intendents considered himself in charge of the 
north side and another of the south side of the 
fire. Who was in charge of the east and west ? 
and what were the means of communication be- 
tween the commanders of different sections on 
such a difficult area? If the fire went as 
far as Jewin-crescent in the first hour, but only as 
far as Bradford-avenue in the next two hours, 
was this due to the greater concentration of fire 
engines at a later period of the fire? Could not a 
concentration of engines on the Jewin-street line 
have stopped the spread to the lee side? But is 
such a concentration within 40 minutes from the 
first call—by which time Jewin-street was reached 
—not an impossibility, owing to the difficulties of 
concentrating the brigade ? Jewin-street, no doubt, 
offered the first line of defence, and Jewin-crescent 
the second. But was not, as a matter of fact, every 
engine arriving and taking up a position where the 
respective foremen thought best ; and this, what is 
more, quite independent of the position of the 
mains which afforded the water supply? Whilst 
the water supply was good, did it not occur that 
there were often too many engines feeding off the 
same main? In other words, is it not possible 
at a fire inquest, where hours are wasted on such 
a detail as coal, to obtain some facts as to the 
actual history and management of the fire? We 
feel convinced that the Salvage Corps would be 
proud to narrate how systematically their part of 
the work was managed. Perhaps the fire brigade 
authorities are not quite as proud, though they 
were able to start off well and without a hitch. 
Perhaps they liked the Jury to get tired out on 
a question of coals. Was the attack on this fire 
led at all, and if so, was it led effectively? Does our 
system allow for leading at a large fire? Then is it 
right to intrust the leading entirely to the hands of 
men who have no knowledge of building construc- 
tion? Is not fire protection to-day mainly a question 
of construction, which should have the primary 
consideration of our authorities in arranging for 
the manipulation of their fire brigades?) How many 
firemen had seen a plan of this site, or, for the 
matter of fact, the plan of any large “‘risk” in 
London? The call to Whitecross-street station hiv- 
ing come by messenger, is it not curious in these days 
of telegraphy that we should not have an extensive 
system of call points in the dangerous areas of the 
City? How are the positions of call points defined 
by the brigade? Are there any principles as regards 
their position, their arrangement and indication, 
and why, where there are alarm posts, should 
it be actually necessary for any detailed message 
from the firemen to their head-quarters to 
have to be carried by messenger to the nearest 
station? But we do not wish to here enter 
into questions of appliances or installations, and 
only throw out the few general queries given above, 
as some of those many items which we would have 
thought ought to have had first consideration in any 
inquiry on a serious catastrophe like the Cripple- 
gate fire. 

Now, we have indicated in the first place, the 
evidence regarding the construction of the area, 
and in the second place, the evidence given by 
the fire brigade, at the same time mentioning 
a few of the many points which we think it 
essential to clear up. We will not to-day go 


into the question of Professor Redwood’s evi- | 
dence on the contents of the building. His} 





be found at every station, and any of the odd men 


evidence touches too closely on the question of | 





| American Republics. 


‘* cause ” to be referred to before the Jury has given 
its opinion on this point. We have also not men- 
tioned Mr. Hodgkin’s evidence, who figures as the 
interested spectator. For the present, we will not 
go further than the technical evidence above men- 
tioned. There is yet time, however, for much more 
technical evidence to be given, and we hope we 
shall get some that is as valuable and instructive as 
many of the statements we have alluded to to-day. 

If Mr. Crawford were to give the question of fire 
protection as much attention as the ‘‘ cause ” of the 
fire— which is not a very important matter — he 
would be doing London a very good service. 








ADDITIONS TO THE NAVY IN 1897. 

THE year now closing has been one of consider- 
able activity in naval work, and although the 
tonnage and power of vessels actually floated falls 
short of that of some preceding years, the cause 
is easily explained, and is temporary. The engi- 
neering dispute has delayed the work in private 
yards, and also in the dockyards--two more battle- 
ships would have been floated had the stern frame 
and stem, &c., been machined and delivered in 
time, the under-water fittings completed, and 
the propeller-shaft tubes bored. But while the 
tonnage floated is not so great as in some previous 
years, there has been continued recognition of the 
need for sea power, and thus the Admiralty have 
been liberal with their orders and assiduous in 
seeing that the work is expeditiously done. We 
have already recorded the expansion of the original 
navy programme for the year; all the vessels have 
been ordered except four armoured cruisers, which 
will probably be given out early in the year. 
Meanwhile we content ourselves with a considera- 
tion of the warships built and tried during the 
year. 

There have been 45 warships constructed in 1897 
for British and foreign Powers, and these in fighting 
trim represent a value of 6,617,7001.; while in the 
previous year the total value was 10? million pounds. 
This decrease is largely due to only one battleship 
being floated, whereas in last year’s total there were 
included six of great size, four for Britain and 
two for Japan. Thus the tonnage in 1897 was 
only 96,786, against 155,849 tons in 1896; and 
even the latter was not a record, as the total in 
1892 was 161,596 tons, although the average for 
the first six years of the decade is not over 100,000. 
The collective horse-power of propelling machinery 
for all warships, however, does not show the same 
falling off, aggregating 331,050 indicated horse- 
power, against 377,981 indicated horse-power, due 
to the inclusion of a large number of torpedo-boat 
destroyers. As in the past year, one-third of the 
tonnage completed was for foreign Governments, 
principally Spain, Japan, China, and the South 
The totals just given are 
accounted for as follow : 


| | 
Number. | Tons. | I.H.P. | Value of Ships 








‘a | Completed. 
Dockyard si <3 4 31,885 | 47,000) 1,752,700 
Private yards (H.M.S.) 22 34,111 | 163,400 | — 2,385,000 

” » (foreign) 19 30,790 | 120,650} 2,480,000 
45 331,050 6,617,700 


| 96,786 
| | 

In the previous year the foreign tonnage was 
47,364; the horse-power, 118,364 indicated ; and 
the value, when completed, 3,059,000/. ; so that 
there has only been a decrease in tonnage. This 
is explained when it is recalled that instead of 
battleships costing 651. per ton, a greater number 
of destroyers of 2001. per ton are included in the 
list. 

The work of the Royal Dockyards does not bulk 
so largely as it might have done: two battleships 
are almost ready for launching. These, if they had 
not been delayed by the strike, would have brought 
the total quite up to the average, which for the 
preceding seven years was about 50,000 tons, 
against 31,185 tons for this year; while the 
average output for the Navy from private yards is 
about 39,000 tons, against 34,111 tons for this 
year. But when it is recalled that the Royal 
Dockyards are so largely for repair, and especially 
for recuperative work in war times, the output 
has not the same significance; the interesting 
point is that there are in process of construction, 





including all vessels ordered and not yet tried, 
warships aggregating 355,620 tons and 766,800 in- 
dicated horse-power ; at the end of last year 
there were completing, and under construction, 
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vessels of 284,660 tons and 625,500 indicated horse- 
power, so that apparently there is more work now ; 
but the rapidity of construction at the Royal as 
well as private dockyards will soon make a material 
reduction in these totals. The problems of design 
involved in this great fleet can only be guessed at ; 
but the mere figures themselves suggest the work 
undertaken by Sir W. H. White, K.C.B., the 
Director of Naval Construction, and by Sir John 
Durston, K.C.B., the Engineer-in-Chief. Of the 
vessels building, 20, of 145,295 tons, with engines 
of 218,000 indicated horse-power, are in course of 
construction at the Royal dockyards, where some 
22,000 or 23,000 men are employed. The diffi- 
culties of management are great, at a time when 
labour is more or less in open revolt throughout 
the country; and the fact that there has been no 
real indication of cessation of work is due to the 
efforts of the Director of Dockyards, Mr. James 
Williamson. We give in the appended Table the 
number and tonnage of the ships built forthe Navy 
in each year of the current decade : 

Production of British Navy Ships, 1890-97. 























Dockyard. Private Yard. Total 
Year. sagdiplasaoneeies 
| 
No. Tons. No. | Tons. No. Tons. 
means a 12E) DEES SA Pecos os 
18£0 8 22,520 13 42,475 2t 64,995 
1891 8 68,100 1¢ 39,150 18 107,250 
1892 9 50,450 | 18 90,750 | 22 | 141,200 
1893 9 32,400 5 | 1,910 14 34,310 
1894 8 26 700 19 | 4,825 27 31,525 
1895 8 70,350 24 =| 66,412 36 136,762 
1896 9 71,970 26 =| «36,515 35 108,485 
1897 4 31,885 22 | 34,111 23 65,993 
Total 68 374,375 | 136 |316,148 | 199 | 690,523 


The vessels built for the British Navy have 
already been described in ENGINEERING, and here 
it is only necessary to mention them. From the 
Portsmouth yard there was launched the Canopus,* 
an improved type of Renown, differing only from 
the Magnificent class in having Belleville boilers 
and a slightly thinner although specially hardened 
armour, which so reduce the displacement as to 
enable the vessel to pass through the Suez Canal 
and steam into some of the harbours in the East 
with limited depth of water. The Canopus is 
390 ft. in length, of 74 ft. beam, and at 26 ft. 
draught displaces 12,950 tons. Her engines, being 
built by Messrs. Scott, of Greenock, are to develop 
13,500 indicated horse-power with natural draught, 
giving a speed of 18} knots. She has the same 
armament as our best ships. The Andromeda, the 
next ship in point of size launched from the Dock- 
yards, is a cruiser of 11,000 tons, built at Pem- 
broke, and belonging to the Diadem or Niobe class. t 
Her engines of 16,500 indicated horse-power are by 
Messrs. Hawthorn Leslie and Co. The first of 
the class, the Diadem, will proceed on her steam 
trials in January, and much interest is attached to 
them, as the Belleville boilers are fitted with 
economisers in the uptake. The feed passes through 
the pipes of the economisers before entering the 
main tubes, and experiments with separate boilers 
give promise of a much higher efficiency than with 
the ordinary Belleville boiler. The Diadem is the 
first ship with these improved boilers to be sub- 
mitted for trial. The Vindictive is a fleet cruiser 
specially strengthened for ramming, and armed for 
a long stern chase.{ She was built and engined at 
Chatham, and belongs to the same class as the 
Arrogant, the result of whose trials are recorded in 
our Table. The fourth ship on the Dockyard list 
is the Pomone, launched at Sheerness, and fitted 
with engines by Messrs. Penn, of Greenwich. The 
prototype of the class was the Pelorus, described 
in ENGINEERING, vol. Ixiii., page 385. Devonport 
has not launched any vessel, but good progress has 
been made with the battleship Ocean. The output 
in tonnage from each of the five Royal yards is 
given below : 


Eight Years. 


| 

















| 1896. 1897 | Average. 

No. Tons. |No.| Tons. | No.| Tons. | Tons. 
Portsmouth ..| 8 26,300 | 1 | 12,950 13 | 121,635 15,204 
Chatham ..| 1 14,900 1 5,800 | 12 | 100,330 =12,541 
Pembroke "] 1 14,900 | 1/ 11,000 9} 78,915; 9,864 
Devonport ..| 2 11,600|—; — _ | 16; 52,500; 6,f62 
Sheerness a 2 4,270 | 1) 2,185 | 13 | 20,995 2,624 





* See ENGINEERING, vol. lxii., page 152. 
+ See EnGIngERING, vol. lx1., pages 776 and 831, 
vol. lxii., page 538, and vol. lxiii., pages 278 and 309. 
+ See ENGINEERING, vol. lxii., page 708, 








OrrictaL TRIALS OF BRITISH WAR SHIPS, JANUARY TO DECEMBER, 1897. 




















| Coat Consumption NaTURAL : = 
| TRIAL, 30 Hours. Draven, FuLn Power. 
ae 
. MAKERS OF Su me & : : 
NAME OF Sup, TYPE. | SHIPBUILDER, P ocesse dio | @ 2 sce ' $ | g 
| 4 a5] ee | co | 
| 2% » jason | 86 ’ eo 
of| % | eves | $6 | 3) S21 ¥ 
om ° v =] 4 cs e 
a SE) B §-58| Et 2) Em é 
has’ | | knots! Ib. | | 
Jupiter .. .| First-class battle- (Clydebank Company |Clydebank Engineer-| 6,198] 14.1 151 10,248 | 15.8 | 12.475 | 18.4 
ship ing and Shipbuilding} 
. Company (Thomson)! | 
Mars Ditto | Laird Laird | 6,039] 14.4 1.93 10,209 | 15.96) 12,483 17.7 
(Coal 
small at | | 
} times ) | 
Hannibal Ditto Pembroke Dockyard} Harland and Wolff | 6,124) 14.6 1.78 10,357 | 16.3 | 12,1388 17. 
Caesar .. Ditto | Portsmouth Dock- Maudslay | 6,309) 14.8 1.93 | 10,638 | 16.7 | (12,653 = 18.7 
| yard | | 
Terrible .. .. First-elass cruiser |Clydebank Company} J. and J. Thomson /18,500/ 20.96 1.71 25,648 | 22.41 
(Clydebank) | 22,370 | 
Doris Second-class N. C. and A. Com- | N. C. and A. Com- | 4,933) 16.5 Lar | 8,425*| 19.1 9,878*| 19.7 
cruiser oe | pany (Vickers) | | 
Isis Ditto London and Glasgow |London and Glasgow 4,925) 17.5 1.6 | 8,208 | 19.8 9,840 20.1 
Arrogant a Ditto | Company Company | | 
Illustrious . First-class battle- |Devonport Dockyard| Eerle’s Company | 7,624) 17.8 2.1 | 10,200 | 19.6 | 
i Chatham Dockyard Penn | 6,155) 14.5 | 1.77 | | | 
| | | | | 








*N. D. and F. 


D. trials in 1896. 


The above list is exclusive of torpedo-boat destroyers, tugs, shallow-draught steamers, and other small craft. 


It is scarcely necessary to enforce the point that 
a very large amount of the work of the Dockyards 
is in connection with the trials of new ships, and 
repairs and overhauls for re-commission, &c. The 
extensive fleet of the British Navy involves a very 
heavy expenditure under this head; this year it 
has been greater than usual, owing to the Review, 
and to the fact that as new ships could not be com- 
pleted in time to relieve the ships abroad, others 
had to be overhauled for the service. In this way 
several ships have been largely renewed, amongst 
the number being the Mercury, Porpoise, Arethusa, 
Mohawk, Leander, Barracouta, Swallow, Hotspur, 
Raleigh, and several others. 

The British ships built in the private yards do 
not call for special note. The Europa and Niobe, 
built at Clydebank and Barrow, are of the same 
class as the Diadem already referred to; and the 
Pegasus and Pyramus built by Palmer, and the 
Perseus launched from the Earle Company’s yard 
at Hull, are of the Pelorus type. The other vessels 
on the list are mostly torpedo-boat destroyers—the 
Fairfield Company having launched the Gypsy, 
Fairy, and Osprey ; Palmer’s Company the Fly- 
ing Fish, Fawn, and Flirt; Laird Brothers 
the Panther, Seal, Wolf, and Express, the 
latter exceptional in being a 32-knot vessel, 
while all the others are 30-knot craft. From 
the Barrow works of Messrs. Vickers, Sons, 
and Maxim there was also launched the Leo- 

rd; Messrs. Doxford launched the Violet and 

ylvia ; Messrs. Hawthorn, Leslie, and Co. the 
Cheerful ; while Messrs. Thornycroft also added to 
the number, which further includes a few gunboats. 
But, after all, the chief interest in these destroyers 
is the result of their speed trials, and we are 
able to give a list which shows the power, speed, 
and coal consumption of all the boats of the class 
which have passed through official trials this 
year. This Table scarcely calls for comment ; but 
it will be seen that for 30 knots the power has 
varied from 6606 to 5654 indicated horse-power ; 
but as a rule 6200 is about the average. The best 
speed got was with the Fairfield boat, 30.674 knots. 
Messrs. Palmer have been very successful with 
these craft, although the coal consumption seems 
higher than with some of the others. There is in this 
respect remarkable variation. Perhaps it may be well 
to state that Laird Brothers adopt the Normand type 
of boiler, Thornycroft and Fairfield the Thorny- 
croft type, and Palmer the Reed type. These have 
all been illustrated in ENGINEERING. It may here 
be remarked that the Clydebank Company have, 
during the year, passed through their trials several 
Spanish boats.* 

We also give in tabular form the official results of 
the trials of other ships. The four first ships and 
the last on the list are alike as regards design— 
they belong to the Magnificent class of battleship. 
The cylinder dimensions, too, are the same, so that 
the coal consumption may be fairly compared, 
although it may be that the variations in the 
draught of the ship vitiate any true comparison of 
the speeds realised for the powers given. All these 





* See ENGINEERING, vol, lxiii., page 12. 





Official Steam Trials during 1897 of Torpedo-Boat 




















Destroyers. 
} ee yeaa 
3 «6|BEl 2 (BESS 
s os be _ = 
: : oo] & | Rar 
Ship. Builder and 2 o,f lm ® 
Engines. a cae @ |i rag PS 
ts 229 = £ ses 
ES SEE BB lo3ea8 
Sh em&) Sx |8$sf28 
fa & la 5° aon 
Quail Speed 6049* 30.104*| 
Thrasher = 60031, 30.0314 | 
Earnest Coal con. 6266 | 30.017 2.41 
“i Laird Speed 5931 | 30.137 | 
Griffon =; ) Coal con. | 6268 | 30.019 | 2.53 
= Speed | 6081 | 30.111 | 
Panther Coal con. | 6606 | 30.142 | 2.43 
i Speed 6488 | 30138 | 
Fame Coal con. | 5012 | 30.155 | 2.595 
” ‘i oon | 6852 | 30.168 
‘oam , oal con. 5846 | 30.093 2.205 
ie Thornycroft /| “Sneed | 5654 | 30.184 
Mallard Coal con. | 5746 | 30.201 2.08 
a Speed 6905 | 30.115 
Star Coal con. 7 | 30.108 2.64 
Whiting Coal con. | 6254 | 30.167 2.76 
* Speed | 6315 | 30.209 
Bat Coal con. 6209 | 30,229 2.59 
” Palmer 4 pe | 6199 | 30.129 
Crane Coal con. | 6428 | 30.138 | 
s Speed | 6267 | 30.347 | 
Chamois Coal con. | 6265 | 30.396 | 2.42 
- Speed | 6339 | 30 221 | 
ar Coal con. | 6588 | 30.674 2.58 
Osprey { Fairfield {| Speed | 6412 | 30.427 | 
Zebra =f Thames, } Speed | 48163) 27.0034 


| |Maudslay 
| 





~* Consumption trial, December 11, 1896. 


‘ 14, 1896. 


$ 27-knot boat. 

ships, like so many of their predecessors, have 
easily attained on trial the results anticipated in 
their design. The Terrible was, as is now world- 
wide known, fitted with Belleville boilers, as is also 
the Arrogant. These two are the only vessels on 
the list fitted with water-tube generators. 

As to the foreign vessels, Sir W. G. Armstrong, 
Whitworth, and Co. launched the cruiser O’Hig- 
gins, of 8500 tons and 16,000 indicated horse- 
power, for Chili ; the Hai-Tien, of 4500 tons and 
17,900 indicated horse-power for China (see page 
751 ante); the Takasago, of 4160 tons and 14,750 
indicated horse-power, all remarkably fast stea- 
mers ; and the two Norwegian battleships, Harald 
Haarfarge, and Tordenskjold, of 3500 tons and 
4500 indicated horse-power (page 62 and 419 ante). 
The Clydebank Company launched four torpedo- 
boat destroyers for the Spanish Government, the 
first of which was illustrated in the first number 
of this year. Messrs. Laird, of Birkenhead, com- 
pleted a training ship of 1270 tons and 1000 indi- 
cated horse-power for the Argentine Navy, and 
Messrs. Yarrow built several torpedo-boat craft, 
principally for South American Republics. 








ELECTRIC TRACTION BY 
ACCUMULATORS. 

THE adjourned meeting of the Institute of Elec- 
trical Engineers to discuss a paper by Mr. Epstein 
‘*On Accumulator Traction on Rails and Ordinary 
Roads,” took place last Friday in the room of the 
Chemical Society. We have already reported the 
two previous meetings on pages 625 and 686 ante. 
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After the reading of communications from Mr. 
Desmond Fitzgerald and Mr. W. Stevens, the dis- 
cussion was opened by Mr. Wallace Jones. He 
said he had been connected with the Birmingham 
tramways, and could testify that the batteries had 
not had fair treatment. Accumulators had never 
been scientifically used, except in the electric 
cabs, where they had the advantage of the series 
parallel controller, which prevented excessive dis- 
charges at starting. In tramcars it was neces- 
sary either to have big heavy cells capable 
of running all day, or smaller cells, of the capacity 
of adouble trip. The former meant slow charging, 
and the latter rapid charging. The Paris system 
had the lighter cells, and was worthy of attention. 
The chief question was the difficulty of carrying 
the weight of the cells. He agreed with Mr. Ep- 
stein that the battery should be kept as one com- 
plete unit, and should not be split into groups, as 
this could not be done satisfactorily. This was 
clearly shown at Birmingham, where some of the 
cells came in exhausted, while others had still 
energy in them. It was an advantage to hang the 
battery below the car in a box ; if the cells were 
under the seats it was impossible to keep the acid 
smell away from the passengers, while the rotting 
of the wood was very rapid, especially when an 
ebonite box leaked and let the acid out. He thought 
that the traction cell of the future would have 
positive plates of the Planté type, and pasted 
negative plates. Ninety-six cells of Planté type 
would weigh 6500 lb., and of the pasted type 6700, 
and would give a car a speed of 7.2 miles an hour, 
including stoppages. Mr. Epstein estimated the 
life of a battery at 75,000 miles, but he (the 
speaker) considered that a very sanguine estimate. 
Assuming that an improvement of 33 per cent. 
could be effected over what had been done at Bir- 
mingham, 8000 car-miles would be good average 
for pasted plates, and 17,000 car-miles for Planté 
plates. Mr. Epstein seemed to think that the 
negative plates would never need renewal, but he 
considered that one new negative would be required 
for two new positives. The cost of renewal would 
then be .52 per car-mile. 

Professor Robert Smith said that one of the 
difficulties of the Birmingham line arose from its 
being badly laid, and that the gauge varied with 
the humidity of the weather. If accumulators were 
to be successful for traction, then weight must be 
reduced 60 per cent. It was not safe to measure 
the tractive resistance of self-propelled vehicles by 
a dynamometer, since a drawn vehicle was guided, 
while a locomotive threw the flanges of its wheels 
against the rails. Further, there was a loss in 
driving through pneumatic tyres. The rubber was 
put into shear, and did not regain its form until 
it had passed beyond the place where the work it 
gave out could be utilised. 

Mr. E. Wythe Smith said the best results he had 
obtained fromaccumulator cells was 8 to 9 watt-hours 
per pound. The future cell for traction work would 
be on the Planté system, more or less modified. Such 
plates would stand rough usage, and when buckled 
they could be bent back again. Previous speakers 
had put the resistance on roads at 60 lb. per ton. 
He had made experiments to get the average pull 
on ordinary roads in the worst condition. Some 
of his results were as follow, expressed in pounds 
per ton in three different conditions of weather : 


Asphalte 22 23 22 
We a i 22 31 36 
Macadam (good) ... 52 50 49 
Macadam ... oe 60 51 5 

Macadam (soft) 97 D1 52 


Mr. Alfred Dickinson sent a written communi- 
cation, in which he said that, as engineer to 
the Birmingham tramways he had met, he _be- 


lieved, every maker of accumulators, and a 
more sanguine lot of men he had never seen. He 
had had a bitter experience with batteries. Mr. 


Epstein talked as if all tie difficulties had been 
overcome, but the thing yet remained to be demon- 
strated commercially. He had had as great experi- 
ence in the matter as anybody; he had tried all 
kinds of batteries. Everything was explained to 
the makers, who entered into the job with a light 
heart, but very soon they found fault with every 
part of the system except their own cells. Mr. 
Parker must have forgotten the facts when he said 
he could have made a success if he had had a free 
hand. In spite of all difficulties, however, the cars 
had always been kept running, but they had never 
made a profit. It was only beating the air to 
compare accumulators with the trolley system. 





The steam cars at Birmingham, using coal at 12s. 
a ton, cost 1.74d. per car-mile for fuel, the electric 
cars, with coal at 8s., cost the same, while the cable 
cars cost only .55d. 

The President, Sir Henry Mance, said he did 
not think that accumulator traction had had a fair 
trial up to the present. At Barking it cost 
more than horse traction; it had to contend 
with breaking axles and a bad road, and just 
as it was improving, the directors decided to 
give it up. It was an important point to keep the 
battery in one unit, as that prevented bad contacts. 
At Hartlepool they had got good results from the 
accumulators after they had eliminated the loose 
contacts. The weak spot ina battery was that it 
was never known how the charge stood, whether it 
was nearly on the point of giving out or not. He 
understood that in the United States they metered 
all the current going in and out, and thus kept a 
debtor and creditor account with the battery. 

Mr. Epstein was unfortunately prevented by in- 
disposition from being present at the meeting. He 
sent, however, some notes of his reply to be read 
by the secretary. He said that the account of the 
Marchner battery, given by Mr. Manby, was very 
interesting, but cells of that kind had not been 
successful in the past, and he felt sceptical regarding 
this one, in the absence of proof. The indiarubber 
envelope referred to by Mr. Crompton would not 
answer, because in a short time it would get hard and 
crack. The deplorable result obtained at Birming- 
ham had retarded the use of accumulators. It was 
excesssive rates of discharge which were destruc- 
tive to cells, and their short life was far more due 
to this than to vibration. The figure of 60 1b. per 
ton as the resistance on roads was a fair average, 
and was confirmed by the figures Mr. Manville had 
given in relation to the electric cabs. As to divid- 
ing the battery into groups, and putting these into 
parallel, series-parallel, or series—no objection 
could be raised to the practice, so long as the group- 
ing was symmetrical. At Hamburg there were 
12.8 miles with overhead conductors, and 10.6 miles 
worked with accumulators. The batteries were 
charged from the trolley wire, and a supplemental 
charge was given them at night. Mr. Parker had 
said that when batteries were discharged at a rapid 
rate they lost capacity, but that was not true of his 
(Mr. Epstein’s) batteries. 

It must be admitted that the results of the paper 
and the three nights’ discussion are disappointing. 
It seems almost impossible to get at the truth 
about accumulators. As Mr. Dickinson said, their 
manufacturers are the most sanguine of men, and 
they do not always discriminate nicely between 
what they know and what they hope. They will 
promise large outputs, but, as Professor Ayrton 
showed, it is not safe to rely on much more than 
8 watt-hours per pound of gross weight. This is 
equivalent to 24 horse-power hours per ton, as 
measured at the terminals of the battery, which is 
not by any means the same thing as at the wheels. 
No doubt batteries are much better than they 
were, and they are now treated more scientifically, 
but we yet await an authoritative statement, based 
on experience, as to their durability for traction 
work. Statements that their maintenance costs so 
much per car-mile are not convincing, unless one 
knows exactly how the accounts are kept. Some- 
how accumulators do not seem to engender an im- 
partial attitude of mind among those who have to 
deal with them. 








NOTES. 
Fett Mats ror Rams anp ENGINEs. 

At the Leipzig Exhibition of the past summer 
the Adlershof Felt Works, near Berlin, exhibited 
a new article which may prove useful in spite of its 
absurd name, iron felt. Strong and long wool 
fibre is impregnated with petroleum grease, and 
further to a certain depth with glue, which is 
rendered insoluble by the addition of bichromate, 
or formaldehyde ; in certain cases the surface is 

repared with vulcanite rubber and then vulcanised. 

he stuff is very highly compressed, and supplied 
in plates up to 2 ft. square and more, from 0.4 in. 
to 2in. in thickness. The plates are elastic, 
withstand, according to tests conducted at the 
Reichsanstalt, a pressure of 1458 kilogrammes per 
square centimetre (about 9 tons per square inch), 
do not rot, and the surface is said to be so hard 
that the edges of rails and bolts do not cut into 
it. The mats are placed under the rails of 
tramways, &c., in order to deaden the noise and 





clatter. For the same reason, a layer of this felt 
may be interposed between the foundations and the 
base-plates of engines, and underneath the bear- 
ings of shafting in workshops. The mats must not 
overlap, and may be applied in several layers. In 
the case of workshops, it may also prove profitable 
to provide the respective joists and girders with 
mats. That the material is electrically an insulator 
would be an additional advantage. The chief ques 
tion is, of course, whether the elasticity of the felt 
will last long enough to justify its practical adop- 
tion in engine-rooms and workshops, where we do 
not like to risk experiments. 


THe Ligutine or Raibway CARRIAGES, 

The lighting of railway carriages is a difficult and 
expensive matter to the companies, however it is 
done. It is one, however, that has to be faced, for 
it is absurd to study the comfort of the passenger 
in the lavish way which now obtains, and then 
make him spend hours in semi-darkness, in which 
it is impossible to beguile the time with a book or 
newspaper. There is no single point in night 
travelling which makes or mars the comfort of the 
passenger as does the light. Compared with this 
the painting and decoration of the carriage are 
matters of the smallest importance ; even high speed 
will not altogether compensate for want of illumin- 
ation. The train may go very fast, but the hours 
pass slowly with the weary passenger who has 
no occupation but his own thoughts. If the 
so-called illuminant be oil he cannot even try 
to read. With gas he is better situated, but 
it is seldom, even under the most favourable 
circumstances, that the amount of light is really 
adequate for anything but the best of sight. Of 
course there is no reason why a carriage should not 
be well lighted with gas, but the companies are 
naturally very sparing of it, as, in addition to its 
expense, the more they use the oftener the train 
has to go to the dépédt to have its holders re- 
plenished. It is only when electric light is used 
that they seem to be really liberal. One of the 
many advantages of electric light from the railway 
companies point of view is that, when once in- 
stalled, it makes very little show in the accounts. 
There is a trifle for lamp renewals and maintenance, 
but the power comes out of the locomotive, and 
being but infinitesimal compared with the total 
power indicated, is not noticed in the coal bill. 
The electric lighted trains of the Brighton Com- 
pany are splendidly illuminated; but, of course, 
the fact that this system is only applicable to 
block trains prevents its general use. Un- 
doubtedly the use of electric light has spread 
very fast since Stone’s electric light system 
(invented by Mr. A. B. Gill) was introduced 
on the London, Tilbury, and Southend Rail- 
way. In our issue of November 29, 1895, we de- 
scribed the introduction of this system on this 
railway, and it is gratifying to see that the favour- 
able opinion we then expressed has been fully 
justified by the progress it has made, and that already 
over 60 railway companies have adopted it to a 
greater or less extent, both for trains de luxe and 
also for their ordinary rolling stock; and con- 
sidering, that while the cost of maintenance is 
considerably less than with gas or even oil, the 
light is in every way satisfactory, its rapid progress 
can scarcely be wondered at. Amongst others, the 
new Royal train of the Great Western Rail- 
way Company has this system, as has also the 
splendid corridor train de luxe of the South- 
Eastern Railway Company, which we _ lately 
described, in addition to a large number of their 
ordinary stock. The London and North-Western 
Railway Company have their directors’ coach fitted, 


besides some sleeping saloons and a number of 


their new coaches for their Watford service. It 
has been largely adopted in Scotland and in Ire- 
land, and the news that the Metropolitan Railway 
Company have ordered some trains to be fitted will 
be very acceptable to regular passengers by this 
line. It would, however, be irksome to give the 
entire list, which, as we said, includes the names of 
60 companies; but the fact that trials made in such 
far countries as India, the Cape, and America, are 
leading to large orders being given, speaks well 
for the adaptability of the system to con- 
ditions which must vary greatly from those 
present in this country. We have already de- 
scribed the mechanical features of Messrs. Stones 
system, and need not go into details again. 
Its striking characteristic is that every carriage 18 
self-contained in its lighting arrangements, even 
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more so than if oil were used. A Chatham Company’s 
carriage, for instance, can be run from Dover to 
some wayside station in the north of Scotland, 
and when it starts back its light will respond to a 
touch of the switch; or if the Scotch company press 
it into their service for a time the result is just the 
same. Experience shows that, standing or running 
at high speed or low, the Stone system gives the 
passenger a bright, steady light, and the company 
the minimum of anxiety. 


Tue DEVELOPMENT OF THE RESOURCES OF CHINA. 

We have from time to time indicated the steps 
which were being taken for the development of the 
resources of China, and also stated what we be- 
lieved to be necessary for the success of the ar- 
rangements. It is satisfactory to find that the 
Chinese are having opinions pressed upon them, 
which, in many respects, agree with those which 
we have expressed. Mr. Detring, who has been 
a long time in their service, and is so much in 
their confidence that during the war he was sent 
over as an envoy to Japan to try to arrange terms 
of peace, which naturally the Japanese refused to 
consider through an intermediary, has presented 
a petition to the Tsung-li-Yamen, in which he 
recommends that China should set about deve- 
loping her mineral resources as a means—the 
only means, in his opinion—of extricating herself 
from her present financial difficulties. When he 
returned recently to China from Europe he brought 
out with him, at his own charges, a German 
mining engineer, and caused him to prospect in 
Chih-li and Manchuria. The engineer’s report 


seems to have been most encouraging. He ex-|& 


amined the ores in various places, and found them 
not at all inferior to those of Germany, coal also 
for smelting purposes being procurable in the 
vicinity. Mr. Detring suggests that the mines 
should be managed on the same system as the 
Imperial Customs; in other words, that they 
should be placed under foreign direction and 
organisation. It is almost too much to hope 
that this will be done; but Mr. Detring in his 
petition clearly shows the necessity for it by his 
outspoken denunciation of the prominent Chinaman 
known as Shéng Taotai, who, however, is now very 
much higher than a Taotai, being now Tai-changtz, 
or Director of the Court of Saerificial Ceremonies. 
Mr. Detring says that appointing a man like Shéng 
to such a position is ‘‘like opening the prison 
cage to invite people to come and occupy it; 
but neither Chinese nor foreigners will buy 
shares fron him; both denounce him, and no 
one has confidence in his conduct of affairs. He 
is riding the tiger, and looking about in all 
directions without the least prospect of help; he 
entertains the idea of feeding the tiger by cutting 
up the people. Belgium, is a small country with 
wealth, but it has very little trade with China, and 
there is no great friendship between the two 
countries. How is it that it can suddenly lend 
China sueh a large sum of money? The French, 
really, are the masters of the business, and the 
Russians help them, and so Shéng has been able 
to arrange his loan with Belgium. This matter is 
now settled, but China’s danger is ever present. 
For instance, the Russian railway is to communicate 
with Manchuria, and French railways will connect 
with Langhou. France has had her eye upon Han- 
kow for many years, and she and Russia are working 
to obtain the central pertion of China. At present 
the money and name are Belgian, but it is really 
France and Russia who are assisting in its comple- 
tion.” He then goes on to speak in very plain 
terms of Shéng, but we need not go into that, as 
our present object is to give the opinions of a man 
who has had long experience of China regarding 
the forces which were being employed in that 
country; which opinions agree with those which we 
have from time to time expressed, and which help 
to explain what is otherwise mysterious. At the 
same time, it must never he forgotton that the 
Chinese are a very superstitious people, and 
bring all sorts of obstacles to obstruct the 
progress of Western civilisation. For instance, 
in the month of June last, when the railway 
from Tientsin to Pekin was completed, the capital 
was full of tales about children buried under 
the rails and slain to solidify the bridges. Forces 
of this sort existing in Chinese society cannot be 
ignored, and ought not to be misunderstood. They 
are not to be overcome by force, but by a slow and 
progressive enlightenment, and therefore, as a first 
step in the development of the resources of China, 








everything should be done to encourage the insti- 
tution of a good system of education. In this re- 
spect Japan affords a valuable object-lesson. 








MISCELLANEA. 

Durine Christmastide a course of six lectures adapted 
to a juvenile auditory will be delivered at the Royal 
Institution of Great Britain, by Dr. Oliver Lodge, his 
subject being ‘‘ The Principles of the Electric Telegraph.” 


On Wednesday, December 15 last, the Magnolia Anti- 
friction Metal Company of Great Britain, Limited, ob- 
tained an injunction restraining the Tandem Smelting 
Syndicate for offering magnolia metal of their own manu- 
facture as that of the plaintiffs. 


The report by Sir William Crookes, F.R.S., and Pro- 
fessor Dewar, F.R.S., on the composition and quality of 
daily samples of the water supplied to London for the 
month ended November 30, states that the very small rain- 
fall during the past three months has had the usual good 
effect on the quality of the London water supply, which 
is now both chemically and bacteriologically excellent. 


In their annual report on the trade of the year Messrs. 
Bolling and Lowe, of 2, Laurence Pountney-hill, remark 
that the satisfactory conditions of commerce, which they 
had to report 12 months ago, continued up till the middle 
of the present year, when a set back followed the great 
strike of the engineers. As one result of the dispute, the 
firm anticipate that in future British capitalists will hesi- 
tate to support fresh industrial enterprises in this country, 
and will in preference invest their money abroad. 


In a paper read before the Car and Locomotive 
Painters’ Association, Mr. H. G. MacMasters gives 
comparative figures, showing the saving realised in actual 

ractice in car painting by comp air instead of by 

and. In one case the saving effected was over 64 per 
cent. and in another 834 per cent. In addition to the 
reat saving in time there is also a saving in brushes, an 
item which, where painting has to be done on a large scale, 
is well worth considering. 


Many people, and, perhaps, railway managers in par- 
ticular, have a prejudice against automatic machinery ; 
but if the working cost of our lines is to be kept down in 
spite of advancing wages, this attitude of mind will re- 
— modification. A start has already been made on 
the Liverpool Overhead line, and a considerable amount 
of work in the direction of the automatic working 
of signals has also been done in America, where the high 
standard of wages emphasises the desirability of re’ ucing 
the human element toa minimum. An important plant 
of this nature has recently been put into operation on the 
Illinois Central Railroad between Bosky Dell and 
Dongola. In all 56 signals of the standard semaphore 
type, all automatically operated, have been fixed on this 
28-mile division. The signals are operated by electro- 
motors of 4 horse-power each. When a train enters a 
section it closes a circuit which will normally clear the 
signal in advance, but if the next block is occupied the 
signal will remain at danger. As each train enters a sec- 
tion it blocks that behind it. 


Ina r read some time back before the American 
Institution of Mining Engineers, Mr. F. P. Dewey dealt 
with the actual accuracy of chemical analysis as applied to 
estimating the composition of steel po | cast iron. He 
states that in 1881 samples from a single steel plate were 
sent to 10 different chemists, who were asked to ascertain 
the percentage of manganese present. The results sent 
in varied through a very wide range, the highest estimate 
being 1.14 per cent. and the lowest 0.303 per cent. 
Again, 60 analyses of spiegeleisen collected by Mr. Stone, 
showed determinations of the manganese sp ge from 
14.47 to 12.60 per cent. Twenty-six samples of pig iron 
examined for phosphorus by 11 different chemists gave 
results ranging from 0.181 to 0.141 per cent., and in 
another case the phosphorus in 44 determinations by 18 
chemists ranged from 0.165 to .096 per cent. In steel 
tests the determination of phosphorus, however, proved 
to be very accurate ; results obtained by 23 chemists using 
29 methods on one steel showed a range of from 0.055 to 
0.045 per cent. only. 


The monthly approximate traffic return for the Man- 
chester Ship Canal during November states that the 
receipts were 16,500/., against 16,4667. last year. A note 
is attached to the return as follows: ‘‘The recent absence 
of expansion is, as previously stated, owing to a break in 
- imports caused by exceptional circumstances which 
ed to a temporary suspension of operations by the prin- 
cipal importer of grain. Owing to this the import of 
grain during September, October, and November, in- 
stead of showing the expected increase, was very much 
less than during the same period last year. In 1896 the 
import of grain for the three months ending November 
was 29,600 tons, against 3700 tons for the same period 


of 1895. This year the import for the three months 
— November was only 11,700 tons, a falling 
off when compared with 1896 of 17,900 toris, instead of 


the increase of 25,900 tons shown in 1896 in com- 
parison with 1895, The large decrease in grain shipments 
to Manchester: also prejudicially affec other trades, 
because without the Thelp of the grain fewer vessels coul 

be berthed at American ports. There will, however, be 
a resumption of grain imports on a large scale after this 
month. Several lots are now afloat, and large contracts 
have been made for December and January shipment. 


The exports of pier Acoli also been small. uring 
the three months ending November, 1896, the export was 
6300 tons, against 3900 tons for the same _ period in 1895, 


This year the export fell to 3900 tons again. The labour 


troubles explain the decrease.” 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on Wed- 
nesdiy evening, the 15th inst., at the Institution of Civil 
=" Mr. E. Mawley, F.R.H.S., President, in the 
chair, 

Mr. W. Marriott read a paper on the “‘ Rainfall of 
Seathwaite, Cumberland.” This place has long been noted 
for its heavy rainfall, being, in fact, one of the wettest 
spots in the British Isles—the average yearly amount is 
137in. The spring months of April, May, and June are 
the driest, so they not only have the least rainfall, but 
also the least Bom Be of rainy days. August, the month 
when the Lake District is thronged with visitors, has the 
greatest number of rainy days. The heavy nature of the 
rainfall may be gathered from the fact that 21 per cent. 
of the falls are above 1 in., 2 per cent. being above 3 in. 
The test fall in one day was 8.03 in. on November 
12, 1897. The author has investigated the atmospheric 
conditions under which the heavy rainfalls occurred 
at Seathwaite, and he finds that these heavy falls are 
due to the direction and force of the wind. When the 
wind is blowing strongly from the south-east or south- 
west, it will be concentrated in the valleys on the wind- 
ward of Scafell, and rush up them with considerable 
force, the air current consequently being projected to a 
considerable altitude beyond Scafell. Owing to the re- 
duction of temperature with elevation, the air parts with 
a great deal of its moisture, which falls as rain. With 
such a process going on continuously for a whole day, the 
heavy rainfall at Seathwaite is fully accounted for. 

Mr. R. C. Mossman, F.R.S.E., also read a paper on 
the daily values of non-instrumental meterorological 
phenomena in London from 1763 to 1896. The pheno- 
mena discussed were thunderstorms, lightning without 
thunder, fog, snow, hail, and gales. 








MACHINE TOOLS; ‘“‘SOME SUGGESTIONS 
FOR THE FUTURE.” 
To THE EpiTor oF ENGINEERING. 

Sir,—The letter signed ‘‘A Machine-Tool Maker,” 
which appeared in your last issue, contains some sugges- 
tions which are of a dangerous nature. In the first place, 
his references to the Employers’ Federation are much to 
be deprecated, as likely to drag that body—in public 
opinion, at any rate—into a controversial arena from 
which it should be kept clear. The Employers’ Federa- 
tion has been established for a definite purpose of the 
greatest importance to the country, and not to bolster up 
any special department or district of the machine-tool 
industry. 

It does not require much prescience to see that your 
correspondent hails from Manchester. That centre has 
— to itself a superiority in machine-tool making, 
which is not always warranted by results. There are, 
indeed, some excellent machine-tool shops in that city, 
but it is not every animal born in a stable that turns out 
to be a horse; in fact, sometimes it is a donkey or, at 
any rate, no more than a mule. Therefore, I protest 
most emphatically against classifying grades by districts, 
and maintain that in centres other than Manchester 
machine tools are made which are, in soundness of design 
and workmanship, equal to the best of those produced 
in that boasted district, and infinitely better than those 
below the best ; whilst, in the matter of originality and 
os of design, I for one should not go to Lancashire 
to get what I required. f 

urning to your correspondent’s remarks on Govern- 
ment contracts, I think he is quite as much off the rails, 
Government departments should, like other wise pur- 
chasers of machinery, go to firms that do good work; 
but happily, in this country, that would not confine them 
to a narrow selection of one or two firms, as ‘‘ A Machine- 
Tool Maker” suggests. The Admiralty practice is to 
inspect the works of a number of firms, and if satis- 
factory these works are put on the list. When machines 
are required, those firms who are engaged in the 
branch of production under consideration, and are on 
the list, are invited to tender, when, other things being 
equal, the lowest tender gets the order. To pro that 
‘*the parties invited to tender should not number more 
than two or three at the most” would lay the depart- 
ment open to the accusation of gross partiality—and 
very properly so. Tool makers who organise their 
works on more scientific principles than your corre- 
spondent ea argrd does, do not find it necessary to 
get out finished drawings and patterns before making 
a price. Perhaps no more complete refutation of 
the wisdom of the course your correspondent sug- 
o could be adduced than the case he quotes. A., B., 

., and D. tendered to a Government Department for a 
special machine. A. got the order one year, B. the second, 
and C. the third; but B.’s machine was the only satisfac- 
tory one. Nowif A. and C. only had tendered a satis- 
factory machine would not have been made at all, and 
this proves the value of wider selection. As A. got 
the order for the fourth machine, doubtless he came 
down in price as the result of competition, which 
again shows the value to the purchaser of a wider 
field of selection. That the Department bought two 
unsuitable machines, after they had purchased one 
that was fitted for the purpose, does not destroy the 


d| validity of my argument, but only proves that the De- 


partment was not capable of making a proper selection : 
providing, of course, that “‘A Machine-Tool Maker ” is 
correct in his statements. A cautious investigator, how- 
ig like to know whether your correspondent was 

ri than: ee aoe 

Now about ‘‘the traveller from the States or the Con- 
tinent” who comes round and ‘‘is received with open 
arms.” That is often a fact, perhaps, to some extent, 
because one feels a call made on the national character 











778 


ENGINEERING. 


[Dec. 24, 1897. 








for hospitality when a foreign representative calls. Be- 
yond thia, however, the foreign traveller is, I may say, 
always a courteous gentleman, with a thorough know- 
ledge of his business. No doubt the best examples are sent 
to this country, as we possibly always send good men 
abroad. I believe it is a recognised fact: that the 
“foreign traveller” of an English firm is a man of high 
attainments. To send abroad involves a large expenditure, 
and that alone is sufficient reason. I am, however, getting 
away from my main issue on side points. What I was 
about to say is this: The “traveller from the States” 
offers machine tools of a class such as are not produced in 
Great Britain. What the cause for this may be I need 
not stop to inquire, it may be the fault of the trade 
unions who bar labour-saving tools, or it may be the fault 
of the masters who have not the ability, or are too much 
occupied with other things, to push their business in this 
direction. As an instance I will take an industry with 
which I have no connection, the bicycle trade. At the 
present time thousands and thousands of pounds are 
going to America for automatic tools to make bicycles. 
This is not because bicycle makers hate their own country- 
men, but because they positively cannot get these in- 
genious and beautifully-made machines at home. The 
American makers are so overstocked with orders that they 
have to keep their customers waiting—in fact, the cycle 
trade is positively crying aloud for machinery—makers 
are in despair because they cannot get it for their spring 
order work, and yet England cannot fill the gap—no, not 
even Manchester! Yet the cycle had its origin in 
England, and was a large industry here years before it 
was much more than thought of in America. 

I have only taken one branch of industry, but others 
could be instanced. I heard of a case the other day in 
which a large engineering firm wanted several machines 
made for repetition work. One celebrated English firm 
were requested to take the matter up, but beyond sug- 
gesting the purchase of additional machines of ordinary 
types, they were unable—or declined—to do anything. A 
German traveller came along—he had been calling for 
years without getting encouragement—and hearing of 
the chance, at once offered to go into the matter tho- 
roughly, and subsequently sent in a tender for a set of 
special machines for the work, these machines being 
guaranteed to produce a certain minimum output at a 
definite maximum cost. The machines were ordered, 
and in due time were delivered and more than satisfied 
their guarantee. Need I say that the makers have had 
further orders ? 

Yours truly, 
A Macuine-Too. User. 


Sir,—When in the fairy tale some mortal has the 
privilege of asking for three things, he generally makes 
a mess of the opportunity. In ed anxiety to appear 
consistent, and not unduly selfish, he comes to grief over 
details, and ends in getting nothing. It appears to me 
that ‘* A Machine-Tool Maker” failed exactly in that way 
in your last issue. He started to paint a condition of 
business which would enable him to make a sure profit 
without anxiety or trouble, but as he felt some diffidence 
in putting the matter in that direct fashion, he suggested 
that competition should be restricted, that small firms 
should not be allowed to eutbid large ones, that York- 
shire should be branded as inferior to Lancashire, and so 
on. How much better it would have been if he had sug- 
gested that every tool-maker, or rather every Manchester 
tool-maker, should marry a princess and “live happy 
ever after.” He would have saved a column and a half of 
your space, and would have been in an unassailable posi- 
tion, for fairyland is beyond the jurisdiction of logic. 

The fact is that the average machine-tool maker is a 
kind of Rip van Winkle. He has been asleep for 20 years, 
and it is only recently that he has been roused. Even 
now he is not fully awake, and he finds the bustle of the 
modern world very annoying. He would like to hush it 
into a state of repose more congenial to his feelings, and 
so he sends to the papers some recollections of the past, 
calling them ‘Suggestions for the Future.” It is a future 
which will never be realised. 

The special cause of his discontent is the success of the 
American machine-tool maker over here, which he ascribes 
to every reason but the true one. Specially wroth is he 
with the kind reception that the Yankee gets at the 
various works he visits, while the English traveller has 
the cold shoulder. I will tell him the reason. The 
American is a mechanic, and a very smart one too, He 
thoroughly understands his business, and has plenary 
powers to conclude a bargain. Ho can pick up a piece 
of work and say, ‘‘1 will guarantee to make you a machine 
to turn out these at so much a dozen, and the price will 
be so much.” The Englishman says, ‘‘I will make a 
note of your requirements, and our firm will write you on 
the subject.” What is the use of taking a commercial 
traveller into your works? you can get no ideas out of 
him, and the ideas you put into him get sadly changed 
before they reach his principal. We don’t take strange 
Americans into our confidence because we love them, but 
for the sake of what we can get out of them; and we don’t 
pay them more than we can help. 

Yours truly, 
A Toot BuyeEr. 


A LARGE AMERICAN LOCOMOTIVE. 
To THE Eprror OF ENGINEERING. 
Str,—Thinking it may interest your readers in view of 
the frequent comparisons between English and American 
locomotives, I beg to hand you herewith a photograph, 
which I recently had an opportunity of taking, of an 


world. It is of the ‘‘consolidation” type, having four 
pairs of driving wheels 4 ft. 10 in. in diameter, of which the 
two middle pairs are flangeless. The cylinders are 22 in. 
in diameter and 28 in. stroke. The boiler shell is 72 in. in 
diameter, and is built of #-in. plate. It contains 320 tubes. 
It has a grate area of over 38 square feet, being 4 ft. by 
9 ft. 65in. The boiler pressure is 200 lb. per square inch. 
The weight of the engine‘alone is nearly 78 English tons, 
or, with the tender, 116 tons. It is said to be capable of 
drawing a train weighing 1600 tons on the level at a 
speed of 30 miles ak taaee. This locomotive, and several 
more of the same class, are running on the Pittsburg, 
Fort Wayne, and Chicago division of the Pennsylvania 
Railroad system, and were constructed recently at the 
company’s shops at Altoona. I may also mention that 
cars are now running on this system carrying the unpre- 
cedented burden of 105,000 lb., or 47 tons of iron ore. 
T am, yours faithfully, 

December 20, 1897. ARCHIBALD P. Heap. 

[We regret that the photograph which Mr. Head has 
kindly sent us with the above letter is too small to allow 
of its being efficiently reproduced in our pages.—Ep. E. ] 








CHAINLESS CYCLES. 
To THE EDITOR OF ENGINEERING. 

Srr,—We have heard so much lately about the ad- 
vantages of chainless bicycles, that perhaps a few words 
on behalf of the old chain may not now be out of place. 

An exposed chain is, in my opinion, a cruel arrange- 
ment. If run dry it does not do well, and if oiled all the 
dust and dirt sticks to it, and there is always the horrible 
necessity of cleaning it staring one in the face. 

If, however, it is inclosed in a good oil-retaining metal 
gear-case and lubricated with a light cylinder oil, thick 
enough not to splash about, it is quite another matter. I 
have run chains in this manner for years, without their 

iving the slightest trouble; they never require cleaning, 
yond putting in some fresh oil every few months, and 
scarcely ever require any adjustment ; and, as a practical 
piece of mechanism, fit to put into the hands of the un- 
mechanical public, will be very difficult to beat. Any 
novice can take up the superfluous slack if the chain 
begins to rattle against the gear-case ; and should a small 
amount of play develop in the back hub and crank bear- 
ing, and not iS attended to, as is so often: the case, it 
makes very little difference to the working of the chain ; 
in fact, it is not through any difference in the working of 
ord chain that such slackness would be discovered by the 
rider. 

That bevel gear, when new and in first-rate order, 
works well we know, though J do not yet know that it 
works better than achain. The question is, How will it 
stand in the hands of the cycling public, who for the 
most part entirely fail to appreciate things mechanical, 
and will not or cannot make fine adjustments? It is 
quite evident that end play on the pinion shaft, or slack- 
ness in the back hub or crank bearing, would be very 
detrimental to the working of the gear. 

With regard to the pressure on the back axle, it is true 
that bevel gear relieves this pressure, whereas a chain in- 
creases it, as your correspondent—Mr. Hemingway— 
points out; but this state of affairs is partially reversed at 
the crank bearing, and there are also the pinion-shaft 
bearings to be reckoned with. 

Yours af 


London, N., December 18, 1897. A. G. 











TORPEDO-BOAT DESTROYERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—A good many engineers will agree with Mr. 
Ramsay Smith that it is now the time to consider whether 
or not these craft should be designed to go ahead only. 

With the increasing speeds the difficulty of stopping 
the boat and going astern increases. Why not fo low 
nature more closely? Surely a fish does not go astern, 
certainly a bird does not. They manceuvre very success- 
fully without the power of going astern. Of course, the 
fish and bird are not confined to one plane, as is a boat, 
but animals confined to the land, generally speaking, do 
not make use of the power to go astern, especially those 
endowed with great speed. Stop and turn in any direc- 
tion they can. It would not be difficult to arrange a kind 
of fin to be brought into use when desiring to stop a boat 
very quickly and which would be flush with skin of boat 
when going ahead. 

Yours truly, 
December 18, 1897. W. Etwyn Napier. 








BEETROOT SUGAR. 
To THE Eprror oF ENGINEERING. 
_ Srr,—I shall be glad if you will announce in your next 
issue that I am distributing sugar beetroot seeds gratui- 
tously to any one willing ro grow beetroots experimen- 
tally next season, and that I will analyse the roots and 
report thereon free. 

The consumption of sugar in the United Kingdom 
amounts to over 1,000,000 tons per annum, representing a 
value of 19,000,000/., which all goes to foreign exporters, 
and which should be kept in this country if possible. 

I was closely connected with the experiments on sugar 
beetroot growing carried on in this country about two or 
three years ago, and by which it was proved that the roots 
can be grown here quite as well if not better than on the 
Continent, and by such well-known landed proprietors as 
Lord Rosebery, Lord Winchelsea, and Lord Jersey. 
Great Britain, with its large consumption of 78 lb. per 
head per annum, should grow ,its own sugar, and thus pre- 





American locomotive, which I believe to be one of the 


largest of its class in the United States, if not in the | the means of reopening the large factories now closed in 


vent the closing of any more sugar refineries and also be 


London, Liverpool, Glasgow, Greenock, Bristol, Ply- 
mouth, Manchester and Dublin. 

If gentlemen will send me their names and addresses, 
I will forward the seed to them in time for next spring 
sowing, and I shall have great pleasure in aiding gratis 
in the formation of any syndicate to erect factories to 
manufacture the sugar. Thanking you in anticipation. 

beg to remain, yours truly, 
SiemunD STErn. 
323, Vauxhall-road, Liverpool, December 18, 1897, 








PORTLAND CEMENT. 
To THE EprTor OF ENGINEERING. 

Srr,—Mr. V. de Michele’s suggestion about sieves is in 
the right direction, but it wou much more complete 
if he would kindly give us his opinion as to the amount 
of residue that should be allowed on the 100-sieve (10,000 
openings per square inch). 

The finer ground a genuine well-burned clinker is, the 
greater will be the strength of the mortar made with it, 
and it would do away also with the shade of excuse for 
using Kentish rag to fill up the interstices of the briquettes ; 
for the greater quantity of finely ground cement would do 
this and at the same time give vastly increased strength. 
As an illustration a sample of cement recently sent me in 
the way of business gave the following strains (cement 1, 
sand 3): 14 days, 157 lb. average ; 28 days, 198 Ib. average; 
whereas the same cement when sifted through 140-sieve, 
on which it left 284 per cent. residue, gave (cement 1, 
sand 3) : 14days, 2401b. average ; 28 days, 292 lb. average, 
or a gain in strength of about 50 per cent. 

The question of fine grinding 1s one of expense, and if 
the engineer will pay the extra price for the great advan- 
tage gained, the manufacturers will supply it with most 
satisfactory results to both parties. It will also give best 
English cement a still greater superiority over its German 
rivals, which depend so much on extra fine grinding for 
the results they attain; but, after all, the extra fineness 
does not make the over-limed cement a sound or reliable 
one. 

The best reliable results as to tensile strength of 
cements is obtained by a mixture of cement and sand 
1 to 3, and not in neat tests, especially for short periods ; 
for cement is never used neat, But mixed with sand and 
rubble or mortar. 

Yours truly, 
Henry Ketway Bamber, F.1.C., &c. 

Westminster-chambers, 9, Victoria-street, S.W. 








THE ENGINEERING DISPUTE AND THE 


BALLOT. 
To THE EpIToR oF ENGINEERING. 

Sir,—Can you, or any of your readers, tell me the best 
way of vrianey, 0 3 a ballot to secure secrecy ? Would it do, 
for instance, to have two boxes placed on a table on either 
side of an official, the right-hand box ‘‘ayes” the left- 
hand box for ‘‘ noes” —those voting to drop their papers 
into one or the other? It is rumoured, maybe falsely, that 
this was the plan adopted in some instances at a recent 
important ‘‘ ballot.” Whether the report be true or 
merely a humorous invention, it has gained currency, and 
it would be well that there should be an expression of 
opinion upon such a method of procedure before it gets 
adopted as established ballot practice. 

Yours truly, 
Buiack Batt. 








CaTALOGUES.—We have received from Messrs. F. A. 
Robinson and Co., of 54, Old Broad-street, E.C., the 
London agents for Messrs. Howard, Farrer, and Co., of 
Johannesburg, a copy of the exceedingly comprehensive 
catalogue of engines, machinery, and tools issued by the 
latter firm. The catalogue in question contains 383 large 
pages, and there is an illustration on practically every 
one of them. The letterpress accompanying the blocks 
is very complete, and often contains many useful hints to 
customers.—Messrs. Heath, Snoxell, and Co., Limited, of 
the ‘* Apollo” Iron Works, Birmingham, have sent us a 
copy of their new catalogue of electric dynamos, motors, 
and measuring instruments. The catalogue is excellently 
illustrated, and full prices are given.—An_ excellently 
printed catalogue has just been issued by Mr. G. Addy, 
of the Waverley Works, Sheffield, which contains capital 
engravings of a = selection of the many types of ma- 
chine tools, of which he is the manufacturer. Amongst 
them are included lathes, boring machines, planing ma- 
chines, shapers, drilling machines, bending rolls, punching 
and shearing machines, and milling tools.—We have re- 
ceived from the Knowles Steam Pump Works, 93 Liberty- 
street, New York, a copy of a well illustrated cataJogue de- 
scribing the Knowles condensing apparatus for stationary 
and marine engines.—The Eastern Machinery Company, 
of Newhaven, Connecticut, U.S.A., have sent us a cata- 
logue describing the Frisbie friction clutch, which is held 
to be specially suitable for replacing the usual fast and 
loose pulleys. These clutches are made to standard tem- 
plates, so that worn parts can be readily replaced.—The 
new catalogues just issued by the Phenix Foundry Com- 
pany, of Derby, contains illustrations of several examples 
of structural ironwork executed by this firm. Special 
attention is also devoted to Hobson’s arched flooring, of 
which this firm made upwards of 10,000 tons for the 
Liverpool Overhead Railway.—An extremely neat little 
trade publication has been issued by Messrs. Thomas and 
William Smith, wire rope manufacturers, Newcastle-on- 
Tyne, in the shape of a small pocket diary, fitted with 
— complete. The diary portion of the volume is pre- 
aced by some Tables giving the weight and breaking 
load of the different qualities cf rope made by the firm, 
and also the least diameter of bairel on which such ropes 








should be wound when used on cranes, 
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Beucium for centuries enjoyed the doubtful dig- 
nity of being the cockpit of Europe, and its people are 
far from anxious to repeat their previous experi- 
ences in this line. It is true that the independence 
of the Belgian soil is under international guarantee, 
but in cases of emergency such safeguards are too 
likely to prove illusive, and the campaign of Ulm fur- 
nishes a precedent for the violation of neutral territory, 
if great strategic advantages are to be gained thereby. 
Belgium has accordingly deemed it prudent to rein- 
force such protection as is afforded by treaty by the 
establishment of a formidable series of modern 
forts, equipped with heavy guns fixed in an armoured 
turret or cupola of the type originally introduced by 
General Brialmont. One of these cupolas, con- 
structed by the Ateliers de Construction de la Meuse, 
Liége, is illustrated above, and photographs of it 
were shown at the Brussels Exhibition. The cupola 
differs from a ship’s turret in the fact that the 
body being sunk in a pit, the sides do not require 
armouring, whilst the top, being domed, it is very 
unlikely to be struck a fair blow by an enemy’s 
projectile. Experience has shown very conclu- 
sively the great resisting power of inclined armour. 
The particular cupola illustrated has been built for 
the Waelhem fort, and takes two 150 - centimetre 
(5.9 in.) guns. Very complete tests of the plant 
were made by the authorities last December and 
January. One hundred rounds were fired from the 
guns with full service charges, each charge compris- 
ing 19.8 1b. of brown prismatic powder, and a shell 
weighing 108 lb. At the conclusion of the trial the 
whole of the working parts, including the springs 
for taking up the recoil, were found in excellent con- 
dition. It was ascertained, moreover, that the guns 
could be trained through 27 deg. in from 25 to 
30 seconds. Special attention has been devoted to 
the ready mounting and dismounting of the guns, one 
of which can, it is found, be removed and replaced in 
65 minutes. The cupola can be rotated at the rate 
of one complete revolution in 60 seconds, when six 
men are employed to work the turning gear; four 
men, it was found, could make a turn in 75 seconds, 
and two men in 150 seconds. 








INDUSTRIAL NOTES. 

Tne December number of the Labour Gazette en- 
ables us to gauge the general condition of trade 
towards the close of the present year. The informa- 
tion given is based upon 2379 returns, namely, 1633 
from employers, 589 from trade unions, and 157 from 
other sources. On the whole, it is stated, the condi- 
tion of employment has been well maintained, the 
trifling increase in the proportion of unemployed 
being more than accounted for by the indirect effect 
of the engineers’ dispute on employment in the ship- 
building trades alone. In the figures given those 
directly on strike, or locked out in connection with 
tiat dispute, are omitted in the Table. In all 113 
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trade unions made specific returns as to the state of 
trade; those had an aggregate of 465,630 members, of 
whom 22,281, or 4.79 per cent. were unemployed, as 
compared with 4.70 in the previous return, and 3.0 
per cent. in the same month of last year in 111 unions, 
with an aggregate of 441,259 members. The chart 
line compares unfavourably with that of last year. In 
1896 the proportion out of work began at the same 
point as that now reported, about 4.79 per cent. ; it 
then fell to close upon 3 per cent., and later on to 
3 per cent. at the beginning of December. In 1897 
the percentage began at a trifle over 3 per cent., and 
fell to very nearly 2 per cent. at the end of May, from 
which date there has been a rise to the present figures 
of 4.79 per cent., and the line is still in a rising direc- 
tion. The classified returns work out thus : 


Total Member- Corresponding 











| Total | ship of such 
Number} Dalona, Percentages. 
Percentage of Un- of eee paces pataiitie 
employed Members. oe | pf 
| Making | Num- |Percent-| Last . 
Returns’ hers. | age. Month. — 
| siti 
Under 1 per cent. .. | 34 36,918 7.9 21.2 23.5 
1 and under 2 per| | | 
cent. - és 23 158,221 | 34.0 18.7 38.9 
2 and under 3 per| | 
cent, me <4} 42 22,126 4.8 6.2 9.9 
3 and under 5 per | 
cent. we --| 21 139,133 | 29.9 | 27.3 11.3 
5 and under 7 per} | | 
cent. ae al 6 14,917 3.2 6.2 5.7 
7 and under 10 per} 
cent. re wat 6 £0,085 4.3 | 4.8 9.2 
10 per cent. and up- | 
wards ae te ll 74,227 | 15.9 | 15.6 1.5 
Totals 113 465,630 100.0 100.0 


| 100.0 


The above shows a great falling off in the proportion 
of unemployed under | per cent., both as compared 
with last month and a year ago; while the proportion 
out of employment above 10 per cent. has risen from 
1.5 per cent. a year ago to 15.6, and 15.9 per cent. 
during the two last months. 


The details of employment in the various groups of 
industries show where the pinch is most felt, and 
indicate the cause pretty clearly. In the coal-mining 
districts employment continued to be good, being 
about the same as a year ago. At pits where 437,277 
persons were employed coal was hewn and wound in 
the average time of 5.32 days per week, as against 
5.37 in the previous month, and 5.31 days at the same 
period of last year. There was a singular similarity 
in the time worked throughout Great Britain and Ire- 
land, except in Leicestershire and Nottinghamshire 
coalfields, where the average fell below five days per 
week, being only, in fact, 4.38 days, and in the pre- 
vious month 4.48 days during each month respectively. 
There was also a curious uniformity in the amount of 














time worked in the various classes of coal, for gas, 
home, manufacturing, and other purposes during the 
two last months. 

In ironstone mining employment continues to be 
good, as, indeed, it has been throughout the year, 
from October, 1896, to the present time. At mines 
and workings employing 17,241 persons the average 
time valed was 5.84 days per week, as compared 
with 5.88 days in the previous month, while the total 
number employed was 2.8 per cent. more than a year 
ago. Here again there is general uniformity in the 
time worked in all districts, Staffordshire and Shrop- 


| shire being the lowest, where the average time put in 
| was 5.22 days per week during the whole month. 


In the pig-iron industry the total number of furnaces 
in blast was 349, or two less than in the previous month, 
but the number of men employed was the same. There 
were five more furnaces in blast, and about 300 more 
employed than a year ago. Some variations have 


| taken place in some districts, but not of any very great 


importance. Employment at the steel works has 
slightly improved, and is altogether better than a year 
ago. At 139 works 39,640 were employed, or 577 more 
than in the previous month, and 1144 more than a 
year ago. At the puddling furnaces and rolling mills 
employment continues better than a year ago. At 93 
works 19,763 persons were employed, or 28 more than 
in the month previous, and 365 more than a year ago. 
The output in all cases is larger than it was Tast year 
at the same period. At the tinplate works there has 
been further improvement. Out of a total of 484 


| mills, 325 were at work, as compared with 306 out of a 


total of 485 in the previous month, as against 261 
mills out of a total of 490 a year ago. The recent re- 
arrangement of questions of wages has had the effect of 
stimulating the tinplate industry, which was languish- 
ing by reason of the frequent disputes as to wages, and 
the consequent stoppages of the mills. The proportion 
of mills now at work is fairly good, better than for a 
long time past. 





The state of busines in the engineering and allied 
trades, inclusive of the metal trades, is affected by the 
still existing dispute, but the few branches not so 
affected show some improvement. Taking the entire 
group, but excluding those directly affected by the 
dispute, the proportion of unemployed members of 
the several unions was 6.0 per cent., or two points 
better than in the previous month. At the same date 
a year ago the proportion was only 2 per cent. But 
to the proportion above given must be added the 
84,000 men directly affected by the strike and lock- 
out. In the shipbuilding trades the proportion out of 
work has been and still is increasing ; the proportion of 
unemployed was 13.2 per cent., or 1 per cent. more 
than in the previous month. At the same date last 
year the proportion was 8.4 per cent. But this is not 
quite all, for a large number of men are on short time 
in consequence of the engineers’ dispute. 

The building trades continue to be busy. The pro- 
portion of unemployed was only 1.6 per cent., or one 
point better than in the previous month, while at the 
same date last year the proportion was only 0.9 per 
cent. Such a continuous run of full employment is 
almost unprecedented. Even in the busy years of 
1877 and 1878 the percentage out of work was scarcely 
so small as it has been for the last two years. The 
furnishing and woodworking trades have fallen off 
slightly, but they are still well employed. The pro- 
portion out of work was 2.4 per cent., or two points 
more than in the month previous. The proportion 
last year, at the same date, was 2.0 per cent. 





Dock and riverside labour is not so well employed, 
slacker than in the previous month, and also than it 
was a year ago. In the agricultural districts labour 
was fully employed, without interruption, and extra 
hands were required. 





The total number of new labour disputes in the month 
was 41, involving 6644 persons. he corresponding 
numbers for the previous month were 49 disputes, 
affecting 8769 workpeople ; and for the same month of 
last year 65 disputes, affecting 16,000 workpeople. 
Of the total disputes in the month there were seven 
in the metal trades, six in the engineering, six in the 
shipbuilding, six in the textile, and six in the mining 
and quarrying trades ; four in the building trades, five 
in the carrying trades, three in the clothing trades, 
and four in other industries. Settlements were effected 
in 49 old and new disputes, involving 10,047 persons ; 
of these nine disputes were settled in favour of the 
workpeople, some 1825 persons; while 26 disputes, 
affecting 3954 persons, were settled in favour of the 
employers ; the other 14, involving 4268 persons, re- 
sulted in a compromse. There were left unsettled 
28 disputes, including the engineering dispute, in which 
54,600 workpeople were involved, including tinplate 
workers, balling operatives, textile operatives, coal- 
miners, and others. The total number of days lost in 
the month’s disputes was 1535 working days. The 
total amount of lost time in the first 11 months of 
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this year has been 8,973,378 days. The total amount 
lost in wages during this year has been enormous. 





The changes in the rates of wages have been, on 
the whole, adverse to the workers. Some 4200 
workpeople were involved, of whom 2200 received 
advances, and 2000 sustained decreases, in wages, but 
the net result was a total loss of 1s. 3d. per head in 
the weekly wages of all affected. This result was, 
however, mainly due to the reductions in wages, 
agreed to after some demur, in the tinplate trade. In 
the changes referred to only those affecting 950 work- 
people were preceded by strikes. Theremaining changes, 
affecting 3250 workers, were agreed to after direct 
negotiations between the parties concerned, or their 
representatives, and were settled without any cessa- 
tion of work. There were nine increases of wages in 
the building trades, no decrease; three in the coal 
trades, no decrease; 16 decreases in the tinplate 
trades, no increase; three increases in the metal 
trades, and one decrease—a reduction of 74 per cent. 
in the wages of steel axle makers at Glasgow ; six 
increases and four decreases in the textile trades; 
three increases and no decrease in the clothing trades ; 
three increases in the transport trades, and no de- 
crease ; three increases in the woodworking trades ; 
two increases of the wages of local authorities’ em- 
ployés, at Leeds and Burslem; and six increases in 
miscellaneous trades — bakers, lithographic printers, 
bookbinders, seamen and firemen at Dublin and Sun- 
derland. The changes in some cases were not great. 





The monthly report of the Amalgamated Society of 
Engineers finds room for discussing the School Board 
elections and education generally, the apprentice 
question, federation, co-operation, class war, and other 
matters. But the dark shadow of the lock-out hangs 
over all, The general secretary,in reviewing the situa- 
tion, speaks thus: ‘‘The much-talked-of Conference 
has come and gone, and the position remains about the 
same, except that the employers have now shown 
their hand, and in doing so have justified everything 
we have said in regard to the real object of the lock- 
out.” This is, perhaps, an ingenious way of putting 
the matter, but it is hardly ingenuous. The lock-out 
was the natural outcome of the strike; the strike was 
not the result of the lock-out. The retaliation has 
been more severe than expected; but it cannot be 
forgotten that the boast was that the masters would 
be beaten hands down. There isa kind of dignity even 
in defeat, if taken in a brave spirit ; but that does not 
appear to be the case in this instance. The total 
number of members is stated to be 92,778; of these 
27,864 are on donation benefit, 1728 on sick benefit, 
and 3034 on superannuation allowance. Of those on 
donation, 25,839 members, cost 10,315/. Ills., or 
at the rate of 3s. S8jd. per member per week; 
those on the sick fund cost 699/. 6s., or 3d. per 
member per week; those on superannuation allow- 
ance cost 1333/, 1s., or 5fd. per member per week ; the 
30,566 members here jadindiod cost 12,347/. 18s., or 
4s, 54d. per member per week. Then there were the 
other three classes of members, of whom 2030 were on 
the funds, costing 807/, 15s. In addition to the 
amounts here set forth the sum of 21,278/. 9s. 11d. 
was expended from the contingent fund. The total 
expended from that fund is given as 190,128/. 1s. 8d., 
during the present strike. Disputes, active or pas- 
sive, existed in seven towns, and in all the lock-out 
area. The report notes that there was a decrease of 
members during the month of 1034, but this included 
the deaths. The report further states that the excep- 
tionally heavy levies are being paid in a gratifying 
manner. The levies are 5s. per week, besides the 
regular contributions. The report discusses the terms 
of the employers at some length, but as these have 
been wohl upon, and as newer terms have been sub- 
mitted, also to be voted upon, it is needless to go over 
the ground in this respect. The one — made in the 
report is that the employers seek to destroy unionism ; 
Mr. Robert Knight, who is a good judge, says that no 
such notion has been broached, and he is interested in 
the question. 

The report of the Boilermakers and Iron Ship- 
builders states that the returns show a very large in- 
crease of members signing the unemployed book, with 
a consequent heavy drain on the funds. Mr. Knight 
refers to the difficulty of the situation, and the pro- 
bable duration of the crisis. But looking to the future, 
in the New Year he anticipates ‘‘a prosperous period in 
1898. The amount of work on hand is substantial, and 
it is only progressing slowly. Inquiries are numerous, 
and there is a solid amount of tonnage waiting to be 
placed wherever circumstances are favourable. Ship- 
owners are known to be holding back orders, and to 
have been getting old boats repaired instead of order- 
ing new ones. The next year will be a busy one if no 
labour troubles occur.” ‘‘Further,” he states that 


‘‘shipowners on the north east coast are booking 
a lot of orders in anticipation of the expected settle- 
ment of the engineers’ dis 


of work next year. A number of firms are men- 
tioned who have secured substantial orders to proceed 
with as soon as matters are settled. In some cases 
the orders booked are as many as can be turned out 
by the great firms mentioned in two years, so that the 
prospects of trade are good enough. The total number 
of members on the funds was 8097, in the previous 
month 7333. Of the total 4882 were on donation 
benefit ; 1471 were signing the vacant book and on 
travel, 1231 were on sick benefit, and 513 on super- 
annuation allowance. The number on the funds in- 
creased by 764, and the expenditure for the month 
was 11,307/. 14s. 3d., while in the previous month it 
was 10,182/. 4s. 6d.; whereas in the same month of 
last year it was only 5587/. 18s. 4d. The increase is 
about 6000/. over the same month of last year. The 
membership increased by 64, notwithstanding deaths 
and members out of benefit. The levies are large in 
this society also, 4s. 6d. bonus levies, 1s. 4d. bene- 
volent fund levy, and a special levy to December 31 of 
2s. 6d. The total levies for the year have been 9s. 4d. 
for full members, and 7s. Id. for second-class mem- 
bers. Mr. Knight wisely refrains from discussing 
the question of the Conference and the engineers’ dis- 
pute. He is anxious that no stray word shall hinder 
a settlement or tend to irritate those engaged in the 
struggle. This reticence is honourable, for the boiler- 
makers’ executive and general secretary were severely 
handled in the earlier weeks of the dispute. 


The position of the engineering trades in the Lan- 
cashire districts remains about the same, and probably 
will so continue until the engineering dispute is settled. 
That there is a sincere desire for its settlement is 
certain, for in anticipation of a possible agreement as 
to terms some of the firms were preparing to re-start 
the works during last week, the intention being to 
begin at once, and to shorten the Christmas holidays 
as much as possible. That idea is now at an end, for 
in any case the replies of the men are not due until the 
27th, and the Conference will re-assemble on the day 
following, the 28th. The policy now is one of waiting, 
suspense being felt meanwhile. There is little doubt 
as to the weight of work ready to be placed as soon as 
the works can be re-started. The branches not 
directly affected are fairly busy, but the lack of the 
full complement of engineers has indirectly affected 
some of the allied branches. Prices hardened some- 
what in the iron trade in view of a possible settle- 
ment of the dispute, but no appreciable increase of 
business took place, for little confidence was felt as to 
a mutual agreement. The finished iron trade has con- 
tinued steady at the recent improvement in prices, 
makers being well sold over the next two or three 
months. The steel trade remains about the same as 
to weight of work and prices. Other than the engi- 
neering dispute labour questions are now tolerably 
quiet in the Lancashire districts, the cotton crisis 
being now over. 





The report of the Associated Blacksmiths refers to 
the engineers’ dispute as a suicidal struggle, and ex- 
presses a hope that it will soon end. Never before, it 
says, in the history of the society was it in so anoma- 
lous a position as at present, with heaps of work on 
hand, and yet with a large, a most unusual number of 
unemployed. The report also deals with the attitude 
of the engineers with respect to federation, and it ex- 
plains why it was that the Federation Executive de- 
layed its reply to the local council of the Amalgamated 
Society of Engineers as tomembership. The applica- 
tion, it seems, was only a provisional one, and it was 
felt that a qualified application had to be dealt with 
tenderly. There is no doubt a good deal of sourness 
amongst the members of the allied trades as to the 
way in which the engineers have acted and then tried 
to drag the other bodies into the conflict. The re- 
marks in the return on the state of trade show how 
unsettled it is in various districts ; but otherwise it 
would be fairly good, if not extremely busy. 





The condition of trade in the Wolverhampton dis- 
trict continues good, though there has been a natural 
limitation of buying to present requirements just 
before the holidays. But there appears to be every 
prospect of plenty of work when the holidays are over, 
and possibly there will be some advance in prices. 
Some good offers are reported for the renewal of con- 
tracts both on home and foreign account. Makers of 
marked iron are in receipt of good orders from the 
Government Dockyards, which help to maintain the 
quotations for bars of ordinary quality, with extras 
for special brands. Merchant bars have been firm at 
recent prices, and it is said that the associated makers 
of unmarked iron are moving for an advance on the 
present minimum prices. A good deal of business is 
held over at present in the hopes of the engineering 
dispute being settled. There has been steady buying 
in Best thin sheets, and stamping iron and tube-strip 
have been ordered in good lots both for home account 
and for export. Hoops and rods have been in good 
sale, and there has been an increasing demand for 


remain low. The steel trade is fairly busy, while pig 
iron is scarce, stocks being very low. The engineerin 
and allied trades maintain their general activity, an 
most of the hardware branches are busy, both the 
lighter and the heavier kinds. The district is singu- 
larly free from labour disputes, and has been for a 
long timé. The iron and steel trades, and also toa 
large extent the coal trade, are regulated by a scale, 
and disputes are dealt with by joint committees. 





In the Birmingham district there was a more hopeful 
feeling as to the termination of the engineers’ dispute 
at the close of last week, and that feeling was evi- 
denced in the dealings in iron. Transactions were 
above the average for most classes of raw and manu- 
factured material. Black sheets were more readily 
sold, and for galvanised sheets there was a better 
inquiry, but competition kept prices low. Unmarked 
bars were firm at the enhanced prices, and also mer- 
chant qualities. Marked bars were steady at the 
standard rates. Pig iron was only in limited supply, 
the usual competitors being out of the market. Some 
of the outside makers are well sold over the first 
quarter of the new year. The engineering and allied 
trades are fairly well employed, and so also are most 
of the local industries, both of the heavier and the 
lighter sorts. There are no serious labour troubles on 
hand or pending, so far as can now be seen. The out- 
look appears to be fairly good, and especially if the 
present dispute in the engineering trade can be brought 
to a successful termination. 


The Conference of the representatives of the engi- 
neering employers and of the men belonging to the 
engineers and allied trades, ended last week with a 
modification of the terms in which the employers laid 
down their conditions as to resumption of work. 
These modified terms have again been submitted to the 
men, and their replies thereto must be in by the 27th 
inst., and the Conference will reassemble on the fol- 
lowing day, the 28th. It is a pity that the repre- 
sentatives of the men were not authorised to settle 
there and then. It looks like shirking duty to 
refer all these details back again to the men. The 
responsibility is thus thrown upon the constituents, 
as in the case of a referendum. The voting on the 
last occasion was far from satisfactory, for over 40,000 
members of the engineers either refused or neglected 
to record their votes. It was stated that the vote was 
the highest ever recorded; yes, but never before, cer- 
tainly not since 1852, was there such a grave issue 
before the men. If the members are apathetic, it 
would seem to show that they are careless as to the 
matters in dispute, There certainly is a very large 
amount of apathy, which augurs ill for the men. 
There has been very little outspokenness as yet. The 
men shout in a meeting and hold up their hands ; but 
each man has now the power to decide for himself the 
grave issues put before him. The loss of 1000 members 
in a month is in itself serious, for presumably they are 
not the men in receipt of strike pay, of whom there 
were 28,000 at the close of last week ; allied workers, 
12,500; non-unionists, 9500; and labourers, 33,000; 
total, 83,000 men. The disbursements amounted to 
38,000/., the engineers having 15s. per week, allied 
workers 12s. to 15s., non-unionists 8s., and the 
labourers 5s. There will have to be two more such 
pay-days before the New Year, even if the men con- 
sent to the ratification of the terms submitted to them. 
The question of eight hours is absolutely ruled out of 
court, the employers stating that they could not agree 
to make any reduction in the hours of labour. That 
dream is over for the present. The one great question 
for the men to assent to is ‘‘ freedom of management ” 
in the workshop, then the question of union or non- 
union labour will not be raised; if, however, inter- 
ference is attempted, the probability is that some of 
the employers will give a preference to non-union 
men. T'rom all points of view the situation is a grave 
one for the Engineers’ Society, but there is still time 
to avert a collapse. 





The agitation of the railway workers has passed 
into a new phase. The ‘‘strike notices” sent into 
the central office have been destroyed, no information 
being given as to the result of the voting. In any 
case the whole thing is at an end is so far as the de- 
cision of the Birmingham Conference is concerned. 
The dispute between the executive and the editor of 
the Railway Review has ended by the former giving 
the latter one month’s salary, in lieu of notice, and 
dismissing him. The whole business has been a painful 
one from beginning to end. The National Programme 
has only brought mischief in its wake. The more 
ardent spirits wanted to do too much ; they attempted 
to run, but they stumbled and fell. Under their old 
and now dismissed mpeg co they moved along the 
path of progress. The Midland has just made some 
important concessions, and other companies are doing 
the same in their own way. 





Mr. George Shipton, ex-secretary of the London 
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presented with an illuminated address, and a cheque 
for 200 guineas on Friday last, in recognition of his 
services. The Council was established in 1860, Mr. 
George Howell being the first secretary, unpaid ; Mr. 
George Odger was the second, with a salary of 6/. a 
year! Then came Mr. George Shipton, who at last 
succeeded in making the Federation pay a reasonable 
salary, extending the organisation and its influence. 


The case of Allen v. Flood, which was commented 
upon in this journal last week, has been before the 
Courts for over two years, and has cost over 7000/. 
It is important, but does not in any way alter the law. 
It simply decides that an officer or agent of a union 
may inform the employer or employers that if non- 
union men are employed the other men will leave. It 
does not say that the agent may threaten a strike, 
because that would be intimidation ; but to state a 
fact is not. It seems a costly thing to get such a de- 
cision. But it will clear the atmosphere to some 
extent. The right principle is that a union man may 
do what another person, not a member of a union, may 
do, but not more. So far the decision accords with 
the ordinary civil law. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1897. 

Ir can be said with absolute accuracy that the de- 
crease of quite a quarter of a million tons in the 
shipping floated during the year, which closes a week 
hence, is due to the dispute between the engineering 
mechanics and their employers, and that this result, 
disastrous as it is, does not represent the full measure 
of the loss ; for the ships in the initial stages which, 
under ordinary conditions, would swell the totals of 
the early months of next year will be long delayed. 
There is no question, however, that good will result 
from the trial of strength between the two partners in 
ndustry. We are ever dreaming of a milennium when 
strife will have ceased, but human nature must be 
reckoned with now, and, as yet, there is but one 
method of securing adequate realisation of the exist- 
ence of an elastic limit. The cost of production cannot 
be indefinitely increased. For a year or two many 
trades unionists have failed to see this, and if they 
have learned the lesson, even at a heavy cost to both 
parties, much good will result. A fixed understanding 
on such lines as will insure a vigorous combination 
against foreign competition will be of great advantage 
for the immediate future. 

That this is necessary is very evident from detailed 
analyses of the shipbuilders’ returns, for not only has 
the aggregate tonnage decreased, as already suggested, 
but the amount of tonnage constructed for the foreigner 
has diminished at a greater ratio. Last year we floated 
for owners abroad 419,588 tons, or 30 per cent. of our 
total; this year we only launched 307,629 tons, or 
27.69 per cent. This total may seem still satisfactory, 
but many of the ships have gone as models for the 
education of foreign shipbuilders. Thus Japan, 
which has taken 62,554 tons, will, as soon as pos- 
sible, dispense with the services of our builders, and 
with this end in view, has been careful enough to 
have detailed drawings delivered with its ships. So 
also has Germany, whose total has dropped from 
93,000 tons last year to 19,357 tons for 1897. This 
latter includes an 11,000-ton steamer from Belfast, 
the counterpart of which is being constructed at 
Hamburg. Thus the decrease in foreign tonnage 
built is not an indication of any lessening of the desire 
to compete with the Union Jack on the high seas. 
The shipowner cannot take that consolation to him- 
self; it is rather the aim to develop shipbuilding 
abroad, and evidences accumulate of success on all 
sides in this particular direction : the Kaiser Wilhelm 
der Grosse points a moral. 

Another fact which is of interest is the continued 
decrease in sailing tonnage. As is shown in Table I., 
this makes up 70,085 tons, or 10.53 per cent. ; but a 
large proportion is of small coasting and pleasure 
craft, and Messrs. Swan and Hunter’s pontoon dock 
for Havana, which appears on the list for 8550 tons, 
can scarcely be reckoned a direct influence in the 
carrying trade. The ratio of sailing tonnage to total 
for the two preceding years was about 6 per cent., 
instead of the 10 per cent. of 1897, but the pontoon 
dock is accountable in a large measure for. this appa- 
rent increase. The effective sailing tonnage is really 
something between 45,000 and 50,000 tons, which 
bears a very small proportion to the one million tons 
of effective steam tonnage. The peculiarly varied 
nature of our carrying trade will always involve 
a goodly number of sailing craft; but the foreign 
owner, who is embarking more or less in general busi- 
ness, prefers the steamer, and thus it comes that very 
few of the vessels built for owners abroad are sailing 
craft. They are for the most part large cargo carriers, 
with 10 or 11 knot speed. But even in this respect 
the year has not been so notable as some of its prede- 
cessors ; the number of really great steamers has been 
small, Thus there have only been 28 vessels over 5000 
tons, while in the previous year there were 52; but we 





TABLE I.—AGcGREGATES OF PRODUCTION IN THE UNITED KINGDOM. 
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af Ee ee Sie aes * 1897. 1896. 1895. 1894. 1893. 1892. 1891. 
tons tons tons tons tons tons | tons 
Steamers* 1,040,769 | 1,256,312 | 1,003,056 966,219 749,838 974,826 | 1,003,796 
Sailing ships 70,085 70,233 66,138 | 109,384 134,036 275,136 | 228,749 
Tota 4 os 1,110,854 | 1,326,545 | 1,069,194 | 1,075,603 883,874 | 1,249,962 | 1,232,545 
Her Majesty’s Dockyards .. 31,885 71,970 70,350 | 26,700 31,640 50,450 68,100 
Grand totals . | 1,142,739 | 1,398,515 | 1,139,544 | 1,102,303 915,514 1,300,412 1,800,645 
Foreign-owned tonnage < 307,629 | 419,588 275,093 | 154,739 ‘ “158,202 188,312 227,468 
Per cent of total ne i as er 27.69 30 25.8 | 14.3 17.94 15.1 18.46 
Total merchant tonnaget 1,045,953 1,232,666 924,292 1,071,553 872,449 1,131,816 1,130,816 
Per cent. of steam merchant tonnage to | KT patos 
total .. < ia oe me a 89.47 94 93.5 | 90.18 84.6 75.5 79.8 
Indicated horse-power of engines. . 1,142,034 1,295,915 | 1,024,662 | 934,016 | 917,354 1,003,529 _ ~ 1,022,206 
Per cent. of all Naval to merchant : | es 
ships built .. He oe is Tr 9 24 12.8 14.68 | 2.85 | 4.95 13.1 9 











* Includes warships built in private yards. 


fancy this is but a temporary cessation, as the prin- 
ciple of the large carrier at moderate speed is un- 
doubtedly recognised as effective and economical. The 
decrease, too, may be due to the fact that last year 
there was a number of such vessels ordered for the 
leading passenger lines, who recognised in this division 
of freight, and in the financial assistance of the pure 
cargo carrier, a means of swelling, if not actually of 
creating, the credit balance in the annual accounts. 

The diagram in this column shows the fluctua- 
tions in the production of private yards. It gives 
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(1443) 
at a glance the decrease on the total for the year, 
and while it may be that the total is not so small as it 
was in 1893, 1894, and 1895, it should be remembered 
that in those years there was a lack of orders, and thus 
idleness was unavoidable. Now it is all the other 
way ; for although there may not be a plethora, there 
are plenty of orders if builders can offer terms which 
will tempt. That is now a necessity even in the most 
favourable conditions, for owners have to contend 
with very keen competition and low freight rates. 
This is only natural in face of the increase in tonnage 
being disproportionate to what is termed the waste of 
shipping. Thus last year 737,779 tons of shipping 
were removed from the list; in the preceding year 
806,278 tons ; in 1894 708,971 tons: this year’s figures 
are not available, but there is no reason to believe they 
will exceed the average of 750,000 tons. This is for 
the whole world, and, moreover, includes a much 
larger proportion of sailing tonnage than does the new 
shipping. For the last three or four years one-half of 
the tonnage ‘‘ removed ” has come under this category, 
so that, considered in the light of effective tonnage, the 
waste cannot be put at much above 500,000 tons; 
while as Table I. shows, the merchant tonnage pro- 
duced by Britain alone, without considering . con- 
tributions from foreign yards, is nearly double the 
quantity required to make up the loss from all causes. 
The surplus is obviously too great for the natural ex- 
pansion of oversea commerce, hence the necessity of 
owners having only the most efficient and economical 
steamers ; but withal they cannot afford to pay a high 
price for them, and thus it is encumbent on the part of 
builders to use to the best advantage the tools at their 
disposal. By the natural laws of existence production 
must be cheapened ; but it does not follow, as is too 
readily assumed, that this means always decreased 
wages. It has not been so in the past. 

There have been few vessels of high speed con- 
structed, apart from Naval craft and Channel steamers. 
The former are referred to in another part of this 
issue ; and as to the latter, mention may be made of 
the twin-screw steamer Connaught, built by Messrs. 
Laird for the Holyhead and Kingstown service. Like 
her predecessors of last year, she has done her 23 





t Excludes British and foreign warships. 


knots. For the same route, Messrs. Denny, of Dum- 
barton, who have had many successes in this respect, 
built the Cambria, which has done exceptionally well. 
The Roebuck and Reindeer, for the Great Western Rail- 
way Company’s Channel service, has maintained the 
reputation of the management of the Barrow Works. 
The most notable paddle steamer was the Empress 
Queen, built at the Fairfield Works, for the Liverpool 
and Isle of Man service ; whilst Messrs. Inglis, in the 
Talisman for the Clyde service, Messrs. Denny, in the 
Walton Belle for Thames excursions, and the Clyde- 
bank Company, in the Brighton Queen, have each 
repeated former successes. Of mail liners, the most 
notable were the Briton, by Messrs. Harland and 
Wolff, for the Union Company, the Carisbrooke Castle 
by the Fairfield Company for the Castle Line, and two 
P. and O, steamers, Egypt and Arabia, by Messrs. 
Caird; but there has this year been no steamer of any 
pretensions for the Atlantic. 

The great majority of the vessels are of the cargo- 
carrying type ; that is reflected by a comparison of the 
power and tonnage given in TableI. Eliminating the 
influence of the warship machinery, we find that for 
946,000 tons of merchant steamers, the collective power 
of the engines was only about 810,000 indicated horse- 
power, an average of about 0.85 indicated horse-power 
per ton; but most of the vessels work out at a very 
much lower ratio — 0.6 indicated horse-power per ton 
is often the proportion. In view of the less number of 
large cargo carriers built, the power per ton on an 
average is slightly higher than in the two previous 
years. There is not any prominent feature as to 
the type of engines, except a fuller recognition of the 
possible advantages accruing from the adoption of the 
Yarrow-Schlick-Tweedy system of balancing, several 
typical cases of which we illustrated last week. In 
combination with this the quadruple-expansion system 
is being more adopted; but the limit is reached in 
pressure so long as the tank or cylindrical boiler is con- 
structed of steel; 200 lb. or more involves a very 
heavy shell-plate, and for this reason much interest 
will be taken in the results attained with the nickel- 
steel boiler, which Mr. List, of the Castle Line, 
is having constructed for a tug steamer to test 
this alloy. He has also largely adopted electric motors 
for machinery in the new Carisbrooke Castle. As to 
water-tube boilers, it can scarcely be said that they 
have made much progress in popularity in the mer- 
chant service in this country, although in the Navy 
satisfactory results continue to be realised. We hear, 
however, that it is intended to fit a new London 
and South-Western Railway Channel steamer with 
some type of water-tube boiler, and it will be inte- 
resting to watch the result, as compared with the 
Belléville boilers in the Newhaven and Dieppe 
steamers Tamise and Seine. 

A comparison of the decrease in power with the de- 
crease in tonnage produced is significant. It is about 
the same, and the decrease in naval tonnage and 
power is proportionate. The gross tonnage has de- 
creased by 18.5 per cent., the power of propelling ma- 
chinery by 11.8 per cent., which further proves that 
the vessels, on an average, were fitted with low power 
machinery. A comparison between Tables II. and III., 
on the next page, showing the tonnage and power re- 
spectively from the various geographical districts into 
which, for convenience, we divide the United King- 
dom, is suggestive. It will be seen that the decrease 
on the Clyde tonnage is very considerable. It is over 
80,000 tons—equal to 19 per cent., meaning on a year’s 
average the idleness, forced or otherwise, of one-fifth 
of the artisans. The output is still higher than in most 
of the preceding years of the decade, but, as we have 
shown, this is not quite a satisfactory reflection, since 
there was further work available. The decrease in the 
production of marine machinery is not quite so marked, 
largely owing to the building of destroyers and several 
Channel steamers, but even here it is considerable, 
54,000 indicated horse-power, equal to 124 per cent, 
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Total Production. 





District. — 
1897. 1896. 1895. 

Scotland. tons tons tons 
Clyde (including outports) 341,817 | 422,304 | 359,625 
Other Scotch ports 31,708 | 17,583 | 29,412 

England. 
Tyne ; $' BS 211,050 246,882 | 173,733 
Wear 81,297 218,340 | 125,910 
Tees.. = ef 39,6 110,635 | 117,333 | 
West Hartlepool .. ‘ 63,697 83,299 | 90,689 


Barrow-in-Furness (including Work 


ington and Whitehaven) 21,434 19,326) 32,987 
Mersey 7 7 8,207 25,956 6,832 
Blyth and Whitby 3 ae 11 233 9,082 8,539 
Humber (Hull and Grimsby) .. : 16,245 27,851 18,208 
Thames and other English and Welsh 

ports hi — sis : 25,396 26,101 12,420 


Treland. 


Belfast and Londonderry 109,157 119,756 | 102,056 


There have been fewer enormous liners of low power 
constructed, which improves the ratio of power to ton- 
nage. The Clyde only built five such large cargo car- 
riers, excluding, of course, the Carisbrooke Castle. The 
other Scotch ports were later in being affected by the 
engineers’ dispute, hence the increase in their output. 
Their total, alike as regards tonnage and power, is little 
behind the best in any year of the current decade. 

Coming next to the north-east coast, one finds the 

same influences at work as on the Clyde. On the Tyne 
the total is nearly 36,000 tons down, which is equal to 
144 per cent., rather better than on the Clyde, while 
the horse-power of machinery is about the same, and 
very much better than in the previous years of the 
decade, There has in this port si a decrease in the 
foreign tonnage ; indeed, it would almost appear from 
the percentages in Table LL. that the north-east coast 
firms are the first to experience any change in the re- 
quirements of foreign owners; for their proportions of 
foreign-owned to total tonnage shows a quick advance 
in 1895 and 1896, when the total foreign tonnage in- 
creased, and now all experience a decrease. This is 
particularly so in the case of the Wear. The total has 
decreased by 37,000 tons, or 17 per cent., but the pro- 
portion of foreign orders has dropped from 31.8 per 
cent. to 25.96 per cent. The engine total is about the 
same ; it could scarcely be much less, as it only repre- 
sents 0.66 horse-power per ton. On the Tyne, thanks 
to warships and particularly destroyers, it is 1 horse- 
power per ton, whereas on the Clyde it is rather in 
excess of the tonnage. On the Tees there is a decrease 
in tonnage equal in proportion to that on the Clyde, 
being 21,000 tons, or 19 per cent. It is the lowest 
total of the decade, and far under the average. The 
power is also 21,000 indicated horse-power less, or 35 
per cent. Hartlepool also has experienced the pinch, 
the total being about 20,000 tons down, or 24 per cent., 
while the power is about the same. These several dis- 
tricts have built few large steamers, which is scarcely 
the usual experience. Seven cargo vessels exceeding 
5000 tons are included in their returns, and the Tees 
has decreased its quota to foreign owners from 33.7 to 
21.43 per cent. 

The Barrow-in-Furness district, in view of the 
activity at the Naval Construction Works, has a total 
slightly in excess of last year; it could easily have 
been greater but for the unfortunate dispute, as the 
establishment is well equipped with orders. On the 
Mersey, the only firm which has floated steamers 
is Messrs. Laird, of Birkenhead, and they have a 
very satisfactory return, alike in respect of total 
and in quality of work. They have, as already 
indicated, a great variety. In addition to four de- 
stroyers, one of 32-knot speed, and a training ship for 
the Argentine Navy, they built the Connaught, for 
the Holyhead and Dublin passenger service, a splendid 
vessel of 3070 tons, and a speed of 23 knots, or over 
26 miles an hour; and a handsome steam yacht, the 
Princesse Alice, of 1270 tons and a speed of 12 knots, 
for the Prince of Monaco’s scientific work. The power 
of the machinery is equal to 5 horse-power per ton of 
vessels, explained by the inclusion of such vessels as the 
32-knot destroyer of 400 tons, with engines of 10,000 
indicated horse-power. The builders on the Humber 
have again been busy w'th fishing and_trawlin 
craft, although Edward Brothers, on the Tyne, me 
Mackie and Thomson, of Govan, have made very large 
contributions to the Hull and Grimsby fleets. | Here 
again the total would have been greater but for the 
dispute, the decrease on the Humber total being 
11,600 tons, but as the Earle Company suppliec 
machinery for one or two naval ships, the machinery 
total is about an average. In London the marine engi- 
neers have severely felt the influence of the strike, and, 
notwithstanding the activity in the early part of the 
year, there is a decrease in the horse-power total 
equal to about 30 per cent., while the tonnage is 
only 6054 tons against 16,601 tons. This, however, 


TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1890-97. 








Per Cent. of Steam to Total Tons. 





| Per Cent. of Foreign Owned to Total Tons. 





‘ 1896. 














1894 1893. 1892. 1891. 1897. 1896. 1895. 1894. | 1893. 1895. 1894. 1893. 1892. 1891. 
tons tons tons tons A cs is 2 
339,640 | 279,916 | 335,191 335,076 88 1 89 89.6 73.6 64.8 26.7 33.2 12.5 14 7 21.37 26.72 
32,447 | 22,723) 59,361 67,956 96.€6 100 78.2 68.1 | 96.9 | 14 13 26.7 36.6 25.38 362 
| | | 
190,664 | 147,248 229,469 185,369 95.48 96.2 96.8 99.5 98.28 41.23 | 47.2 34.6 23.1 26.4 26.85 | 27.2 
166,441 | 122,535 190,802 192,114 100 100 100.0 100 98.19 25.96 | 31.8 12.83 6.94 10.95 10.2 12.85 
101,842 | 93,915 99,279 | 120,132; 99.22 96.65 98.7 98.38 | 98.18 | 21.43 | 33.7 | 44.5 29 35.3 12.1 | 11.28 
79,193. | 66,641 90,924 96,993) 100 99 9 93.01 100 =| 100 15.06 | 14.4 | 14.7 4.3 17.1 1.35 | 11.8 
26,791 33,489 36,845 21.58 78.6 77.8 94 75 0 2.6 | 12 0 23.4 5.17 | 17.19 
9,071 40,125 25,975 99.33 99 9 50.3 96.2 97.6 28.65 8.1 | 27.4 3.1 21.6 1.86 10.78 
5,010 21,277 11,754| 100 100 100 100 67.5 0 0 | 0 0 Ot S| 0 
9,143 | 14,094 19,070) 75.97 87,9 88,4 90.5 | 100 99 2.38 6.12 2.5 11,67 5.77 5.49 
3,749 | 13,625 33,123 37,795) 65.48 92 97.8 62.1 | 95.7 15.25 | 74 2.82 18 .87 7.65 15.29 
97,901 87,256 99,827 103,466 0 99.7 100 100 | 94.1 24,49 | 26 0 11.19 2.96 , 13.7 0 


TaBLE III.—Jndicated Horse-Power of Engines 




















Constructed. 
| 

-— 1897. 1896. 1895. 1894. | 1893. 
Clyde .. ... 875,215) 429,035 328,450 297,325 | 255,435 
Other Scotch | 
ports... 34,430| 23,854 23,886| 29,801 | 23,010 
Tyne .. 212,359} 212,822 158,493) 178,385 114,147 
Wear .. 119,925 | 118,185 90,550, 96,100 | 77,655 
Tees .. 38,045 | 59,541 47,805) 57,809 | 51,471 
Hartlepool 37,000 | 39,030 34,000! 36,015 | 48,550 
Humber 37,100 36,915 25,960) 34,012 | 28,290 
Barrow 45,810 | 34,500 64,850) 29,550) 31,480 
Mersey Ss 40,150| 91,450 27,790, 29,380] 15,468 
Blyth and | 
Whitby... 3,327 9,282 1,722, 3,140! 2,080 
Thames and | 
other English | 
ports. . 126,023 143,527 135,654 | 117,228 | 189,048 
Ireland 61,950 | 81,174 63,502) 62,880) 55,720 

Total 1,132,034 | 1,279,315 1,002,662) 971,616 | 892,354 
The Dock- | 
yards : 10,900 16,€00 22,000} 12,409} 25,000 

= ee ORE ES 
Total 1,142,034 | 1,295,915 1,024,662) 984,016 | 917,354 
| 


was launched from the Thames Ironworks, while only 
small, although important, craft are included in this 
year’s returns of this and other firms. Little need be said 
here about the returns from the other districts around 
the coast. Evenin Ireland, where the engineering dis- 
pute has not had direct influence, the effect is felt, as 
the tonnage is 10,000 tons less, and the horse-power 
20,000 below that of the previous year, which, 
however, was a record one. With the exception of 
the Briton, however, the vessels built were of the 
intermediate or purely cargo-carrying type, a fact 
which explains why the power is only 0.57 indicated 
horse-power per ton. Again, one of Messrs. Harland 
and Wolff's ships got her engines from Messrs. Rowan 
and Son, Glasgow. 

Messrs. Harland and Wolff have the largest tonnage 
output of any one yard. This has been the case for 
two or three years, and their total is even in excess of 
that of last year. It includes ten vessels, and the 
lengthening of a Hamburg-American liner, the aggre- 
gate being 84,240 tons, as against 81,316 tons in the 
previous year. The largest ship was the Cymric, for 
the White Star line, a vessel of 12,340 tons, with 
engines of 6700 indicated horse-power. There was a 
German liner of 11,100 tons, with engines of 3800 
indicated horse-power; but the most notable ship 
was probably the Briton, for the Union Company’s 
mail service to the Cape —of 10,249 tons and 
10,000 indicated horse- power. The others may 
be classed as cargo carriers, nine in all being 
over 5000 tons. There is no fear of our readers 
assuming that this total, while the largest, is re- 
garded as eeeeetny the greatest turn-over finan- 
cially ; probably the work of the Clydebank Company, 
which includes only high power craft totalling 23,120 
tons and 55,300 indicated horse-power—the latter the 
largest engine output of any firm in the kingdom, ex- 
celling it in this respect, as does the work of several 
other firms. The second firm in point of tonnage out- 
~~ is Messrs. Swan and Hunter, Limited, on the 
"yne, who have a total of 11 vessels of 48,570 tons, 
the power being 24,600 indicated horse-power; Sir 
William Gray and Co., West Hartlepool, being third 
with 20 vessels, of 47,462 tons; Messrs. Russell, of 
Port Glasgow, next with 21 vessels of 42,912 tons. 
Palmers Co.’s return of 13 vessels of 40,319 tons 
includes several destroyers and two cruisers; to 


the Clydebank Company’s and Messrs. Laird’s 
ees which are similarly noteworthy, we have 
referred, while the Naval Construction Company 


have also a destroyer, a 11,000-ton cruiser, and 
several fast Channel steamers. Sir W. G. Armstrong, 
Whitworth, and Co., from the Elswick and Low 
Walker yards, launched 13 vessels, of 29,242 tons, 
the horse-power of which was 61,350; but this 


power cannot be compared with that of Clydebank. 
The Fairfield Company have also a notable return, in- 
cluding several fast steamers. They built five vessels 
of 10,966 tons and 39,200 indicated horse-power, 
and Messrs. Denny 27 merchantmen, of 25,120 tons 
and 43,500 indicated horse-power. 

We have already mentioned that the Clydebank 
Company top the list of engineers. For three years 
they have exceeded 50,000 indicated at aha 
their aggregate in that period being 156,870 indicated 
horse-power. The Barrow Works come next with 
45,800 horse-power, which is also a good record, com- 
paring well with last year’s—34,500 indicated horse- 
power—and in 1895 it was 64,450 indicated horse- 
power. Messrs. Harland and Wolff come next, and 
then probably Humphrys, Tennant, and Co., of London. 

In Table IV. we give the tonnage built for several 
foreign countries. As we have already pointed out, 
27.69 per cent. of the total has been taken by owners 
abroad ; unfortunately, the builders in their returns 
have not enabled us to localise the whole of this, but 
enough has been — to show the general apportion- 
ment. Japan’s advance is especially remarkable, and 
would be satisfactory were it not for the prospect of 
competition with our ships and of prospective build- 
ing operations. However, it is well to be satisfied 
with the present, especially as the latter contingency is 
a little remote. The Clyde has sent the most of 
Japan’s shipping—they are all large 5000-ton steamers 
—but the north-east coast contributed one. Norway 
still patronises us both for new and for old ships, and 
here the north-east coast profit, perhaps, owing to their 
contiguity, and also because the ships trade largely 
between the north-eastern ports. The South American 
Republics seem to be recovering from their financial 
difficulties, although it is characteristic that a large 
part of the tonnage is stillfor war craft. OfGermany’s 
attitude we have already written. Messrs. Harland 
and Wolff sent the most of the tonnage; the Clyde 
has suffered most. Holland is waking up; Russia 
has not added so largely to her tonnage, although two 
or three ships are now building for her Volunteer Fleet. 
It isgratifying to note the increase inthe case of France. 
For two or three years only one or two steam trawlers 
have gone from English yards; but this year several 
merchantmen have been taken, and the recent agitation 
in favour of the re-enactment of the law providing some 
subsidy on foreign-built French-owned traders may be 
successful, especially as the promoters have been able 
to prove that the higher cost of building in French is 
not compensated by the large bounty now paid on 
French-built vessels, The decrease, in the case of 
China, is due to the construction in the two preceding 
years of a special fleet. 


TABLE IV.—Countries where British-Built Foreign- 
Owned Ships were Registered. 




















—— 1897. | 1896. | 1895. | 1994, | 1893, | 1892. 
tons tons tons tons tons | tons 

Japan.. 62,554 | 62,707 0 2,200 -- 2,890 
Norway ..| 30,480 | 49,376 | 39,863 | 12,759 | 27,737 | 19,850 
South Ameri- | 
can Republics 27,426 | 31,512 | 10,457 | 10,148 | 7,651 | 9,182 
Germany 19,257 | 93,071 | 18,091 | 30,288 | 8,379 | 19,623 
Holland 19,084 | 9,939 | 10,192 | 18,686 = 17816 
Russia 16,696 | 44,507 | 44,467 | 19,511 | 16,083 | 10,365 
France 12,604 | 2,862 5,933 2,484 | 12,021 | 2,064 
Spain .. 9,750 | 2,439 | 23,512 | 6,438 | 17,171 | 3,699 
Denmark 9,745 | 16,733 6,749 4,561 614 _ 
Greece ..| 7,634 | 4,497 1,468 1,817 7,073 
Scandinavia... 6,096 | — -~ =e — j—- 
Italy 4,001 3,620 | 2,498 126 | 5,060 | 
China .. .., 4,000 | 23,418 | 50,926 -- 1,830 | 1,855 
Austria - Hun - | | 
gary .. ..| 8,502 | 4.407 | 6,910 | 6,740 | 10,378 | 21,800 
United States 1,509 | 2,687 _ 137 | 5,860 | — 
Roumania 2 — — -— — 
Not classified 
and other | 
nations 72,271 | 30,507 -- — | - 














The tonnage built for British owners by private 








s due to the act that last year the battleship Fuji 





machinery was made by several firms, so that their 





works totals about 150,000 tons less than in the pre- 
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vious year; aggregating about 750,000 tons, and of 
this 34,111 tons were for the British Navy. Even in- 
cluding this latter to London’s credit we find that the 
Metropolis owned 25.8 per cent. of the British tonnage, 
as against 30 per cent. last year; but in the four pre- 
ceding years the average was about 26 per cent. 
About one-third of this total came from the Clyde. 
Liverpool, as usual, comes second with 21.6 per cent. 
of the total, a large portion coming from Belfast ; 
although the Clyde sent one-third of it—a larger pro- 
portion than usual; last year they only contributed 
10,000 tons instead of 54,000 tons this year. The pro- 
portion taken by the Mersey is better than last year, 
when it was only 19 per cent., but is, if anything, 
less than the average of preceding years. The 
Clyde has dropped further, taking only 17.3 per 
cent., whereas last year it was 20.2 per cent., and 
Glasgow, instead of owning 18.5 per cent., as in the 
previous year, is only accountable for 16.5 per cent., 
while in 1895 her proportion was 15 per cent., in 1894 
23.2 per cent., in 1893 18.8 per cent., and in 1892 
25 per cent. But, perhaps, the most remarkable 
point is that 45,500 tons of this total for the city on 
the Clyde was contributed by the builders on the 
north-east coast, see 8 Sunderland firms. Itistrue, 
a couple of the largest were special types by Messrs. 
Doxford, but when it is recalled that a few years ago 
the north-east coast steamer on the Clyde was very 
exceptional, this year’s proportion of about one- 
fourth of the Glasgow ships being built in the 
English district is very significant. The North- 
eastern ports owned 9.7 per cent. of the home tonnage, 
against 15.5 and 17.45 per cent. in the two preceding 
years. Of this total the Tyne took 3.87 per cent. 
against 7.3 per cent. ; Hartlepool, 2.4 per cent. against 
54 per cent., and Sunderland 1.67 against 2.1 per 
cent. Thus all England owned 78.2 per cent. of the 
tonnage, against 76.9 per cent. and 78 per cent. in the 
two previous years ; Scotland 18.8 per cent., as com- 
pared with 20.9 per cent. and 20 per cent. ; and Ireland 
3 per cent., which is rather better than in the two 
preceding years, with 2.2 per cent. and 2 per cent. 
respectively. 
TABLE V.—Showing Sizes of Vessels. 














= 1997. | 1896. | 1895. | 1894. | 1893. 

Under 500tons .....| 696 | coo" | e25 | 835 | 02 
Between 500 and 1000 tons ..| 47 61 49| 64| 62 
0 ,, 2000 ,, ..| 83 | 106 | 107| 95! 86 

;, 2000 ,, 3000 ,, ..; 74 | 92 | 105! 110! 90 

» 3000 ,, 4000 ,, ..| 76 | 82 | 74] 90! 62 

» 4000 ,, 5000 ,, ..| 26 | 98 | 30] 28] 20 
Over 5000 tons a 28 52 | 27 | 21 17 
970 | — | 1017 | 793 739 








* 307 of these were under 100 tons. 


Our next Table (V.) affords some suggestion of the 
size of the vessels built. We have already indicated the 
great decrease in the number of very large steamers. 
The largest were the three Belfast-built steamers already 
mentioned, the Cymric; the Brasilia, for Hamburg ; 
and the Briton. Excluding cruisers built at Barrow, 
Clydebank, and Elswick, the next vessels in point of size 
were the two P. and O. steamers by Messrs. Caird, 
of Greenock, the Egypt and Arabia, of 7912 tons, 
and 10,000 indicated horse-power. Messrs. Connell, 
Scotstoun, launched the Knight Errant for Liverpool, 
and she is of 7700 tons and 3500 indicated horse-power. 
Messrs. Stephen, Linthouse, constructed a vessel of 
7415 tons for West Hartlepool, almost the only vessel 
sent from the Clyde to north-eastern ports, and two 
vessels of about 7000 tons were built by Palmers Com- 
pany, while steamers of between 5000 and 6000 tons 
were contributed by several firms, but, as we have 
shown, the number over 5000 tons is much less than 
usual, The sailing ships built were also comparatively 
small, anything over 1600 or 1700 tons being excep- 
tional ; but to many such points we hope to refer in 
dealing, as in previous years, with the returns sent in 
by the individual firms throughout the country, and 
for the present have only to thank those firms for these 
returns, without which such analyses as we have made 
would have been impossible. 


(To be continued.) 





INDIAN RAILWAY PROPERTY. 

_ ALTHOUGH the experiences of the Indian railway 
interest for the first half of 1897 were of a somewhat 
chequered character, they were quite as favourable as 
could be expected, having regard to the exceptional 
circumstances of the times. Pestilence, famine, and 
war on the frontier are all misfortunes of the gravest 
character ; but British India is a region of such vast 
extent that while great suffering and depression have 
alas in some quarters of it, other districts have 
een comparatively unaffected, and, indeed, did not 


suffer at all. One of the guaranteed Anglo - Indian 


systems which suffered greatly from the troubles of 
the hour, was the Great Indian Peninsular Railway, 
which had to report a decrease in its net revenue from 
1,033,8187. in the first half of 1896 to 606,997/. in the 





first half of 1897. Some saving was effected in work- 
ing expenses, but this saving was altogether dis- 
proportionate to the loss sustained by the undertak- 
ing from the shrinkage in its revenue in almost all 
departments, coaching receipts having declined from 
463,070/. to 370,661/.; and goods from 1,437,903/. to 
1,051,793/. As the crops of 1897-8 are likely to 
be more productive than those of 1896-7, there will, 
no doubt, shortly be a revival in the company’s 
business. The plague has not altogether died out, but 
its severity has abated, upon the whole. The disturb- 
ances on the frontier appear also to be in gradual 
course of repression, so that the Indian outlook is 
certainly more hopeful now than it was at the close 
of 1896. In any case the solid credit of the Great 
Indian Peninsular Railway is utterly unaffected—in 
fact, it has become stronger than ever, pF care to the 
amount of 1,002,100/., which fell due June 30, 1897, 
and which bore interest at the rate of 34 per cent. per 
annum, having been renewed at 24 per cent. per annum 
for a further period of seven years. In consequence 
of the decline in the revenue of the company, the ratio 
of the working expenses to the traffic receipts increased 
in the first half of this year to 57.84 per cent., as com- 
pared with 46.15 per cent. in the corresponding six 
months of 1896, 

The Bombay, Baroda, and Central India Railway 
also suffered considerably from the depression and 
difficulties incident to Indian affairs in the first half 
of this year ; but, at the same time, the company suc- 
ceeded in increasing its net revenue by profits obtained 
in working native State lines. This resource, however, 
proved a less valuable one in the first half of this year 
than in the corresponding period of 1896. The Great 
Indian Peninsular Railway was unable to clear its 
guaranteed 5 per cent. interest for the first half of 
this year, the Indian Treasury having even to ad- 
vance 15,2341. The Bombay, Baroda, and Central 
India Railway, however, was still able to divide a 
considerable balance of net profit with the Indian 
Government ; its surplus profits from its own lines 
having been 92,572/. (taking the rupee at 2s.), and 
from native State lines worked by the company 
34,478/., or altogether 127,050/. The rupee is, wed 
ever, actually taken at 1s. 10d., so that the nominal 
net profit was reduced to 116,467/. This amount 
was divided between the company and the Indian 
Treasury, but not exactly in equal parts, as allowances 
had to be made for contributions to a provident fund, 
uncollected earnings, Indian income-tax, &c. The 
actual return in sterling yielded by the Bombay, Baroda, 
and Central India Railway upon each 100/. of its stock 
for the 12 months ending June 30, 1897, was 6/. 8s. 6d. 
per cent., and the stock still stands accordingly at the 
great price of 227. The gross earnings upon the Bombay, 
Baroda, and Central India Railway, properly so-called, 
showed, however, a falling off in the first half of this 
year of about 14 per cent., as compared with the 
corresponding six months of 1896. The goods traffic 
fell off in consequence of a reduced movement of grain 
and oil seed, while the passenger traffic was reduced 
by famine in the Northern and Eastern districts served 
by the system. The length of line worked by the 
Bombay’, Baroda, and Central India Railway during 
the first half of this year was, altogether, 2538 miles ; 
of these, 461 miles, with a gauge of 5 ft. 6 in., formed 
the Bombay, Baroda, and Central India Railway, 
properly so-called, The 461 miles of 5 ft. 6 in. gauge 
were carried to 650 miles by a few other minor lines. 
The great bulk of the lines worked by the Bombay, 
Baroda, and Central India Railway are, however, upon 
a gauge of 1 metre., no less than 18164 miles having 
been laid upon this system. The balance of 714 miles 
comprised in the company’s system is upon a 2 ft. 6 in. 
gauge. Three additional sections were brought into 
working in the first half of this year in connection 
with the Bombay, Baroda, and Central India Rail- 
way system; the length of these sections was alto- 
gether about 60 miles. A further section of the Raj- 
pipla State line to Nandod, on the south bank 
of the Nerbudda, is also in course of construction. 
The doubling of the original line from Bombay to 
Baroda, a distance of 247 miles, is making steady 
progress. In order to complete this doubling, to pro- 
vide additional rolling stock, to extend the company’s 
Bombay workshops, and to carry out certain girder 
improvements, additional capital has become neces- 
sary ; and the Secretary of State for India in Council 
has authorised an enlargement of the company’s 
borrowing powers from 2,516,767/. to 3,775,150/. 
Exceptional renewals of girders which are now in 
progress are expected to be completed in the course of 
the next 18 months. 

Hitherto the details which we have given in illus- 
tration of Indian railway working cannot be said to be 
very cheerful reading. We have now, however, to 
direct attention to the somewhat better results 
achieved by the Madras pevesten This company has 
for many years failed to clear the interest guaranteed 
upon its capital by the Secretary of State for India in 
Council; but it has at length succeeded in doing so, 
and a supplementary dividend of Is. per 100/. stock 
has been declared for the first half of 1897. This 








satisfactory result was due to an advance in the rough 
receipts from 501,270/. in the first half of 1896 to 
530,710/. in the first half of 1897, while the working 
expenses were reduced from 251,538/. in the first half 
of 1896 to 247,493/. in the first six months of this year. 
The southern provinces of India were not affected by 
the fainine in plague difficulties which so severely 
troubled other districts, and the Madras Railway also 
benefitted a little from increased traffic incident to the 
Colar gold-mines, although this extra traffic was not 
conducted without additional expense. A reduction 
of 2976/. was effected in the locomotive and carriage 
be rap in the first half of this year; this 
reduction was due to the lower cost of wood fuel, as 
well as to a saving in the expenses attending the 
repair of vehicles and a smaller charge in connection 
with loss on exchange. 

The Southern Mahratta Railway has worked up 
to a dividend at the rate of 5 per cent. per annum, 
although the guarantee accorded to the company 
by the Anglo-Indian Treasury is only at the rate 
of 34 per cent. per annum. In the first half of 
this year the revenue upon the Southern Mahratta 
Railway, properly so called, fell off slightly, but 
the receipts improved upon the Mysore and other 
sections worked by the company. The whole length 
worked by the undertaking in the first half of 1897 
1556 miles, of which 1045 miles represented the 
Southern Mahratta Railway, properly so-called, and 
296 miles, the Mysore State line. The whole capital 
expended to the close of June, 1897, was 8,895,651. 
The company has at present no additional lines in 
course of construction, the whole energies of the 
management being apparently directed to the effective 
utilisation of the network already in operation. One 
good feature in the Southern Mahratta Railway is the 
fact that, while the stockholders are receiving 5 per 
cent. per annum, the directors have also succeeded in 
forming a reserve fund, which stood at the close of 
June, 1897, at 135,143/. Upon the whole, the results 
which we have detailed show that the general condi- 
tion of Indian railway property is sound and satis- 
factory. 








BOILER EXPLOSION AT ASHBY-DE-LA- 
ZOUCH. 

A FORMAL investigation has been conducted by the 
Board of Trade, under the Boiler Explosions Act, 1882, 
with regard to the circumstances attending the explosion 
of a boiler which occurred on September 6 last at the 
Reservoir Pipe Works, Overseal, Ashby-de-la-Zouch, the 
works being owned by Messrs. Robinson and Ison. The 
Commissioners were Mr. Howard Smith, barrister-at-law, 
presiding; and Mr. G. Fullerton Bell, consulting en- 

ineer. Mr. K. E. K. Gough conducted the inquiry on 

ehalf of the Board of Trade, but none of the parties con- 
cerned were a represented. 

Mr. Gough, in his opening statement, gave a full de- 
scription of the boiler, which was a small one of the ver- 
tical type. It was made in 1882 by Messrs. Barrows and 
Stewart, of Banbury, and after eetan changed hands 
from time to time, it became in 1894 the property 
of Messrs. Wragg and Co., of Swadlincote. In the 
same year they sold it to Messrs. Sabine Brothers, 
engineers of Swadlincote, who, in turn, sold it very soon 
afterwards to Messrs. Robinson and Ison, considering it 
safe for a working pressure of 45 Ib. on the square inch. 
Messrs. Robinson and Ison engaged an engineman named 
Dent to look after the boiler, and they, with their fore- 
man, would tell the Commissioners that they had no 
knowledge of engineering matters, and that Dent had the 
boiler in his charge. Some months} ago another man 
named Wright had the boiler under his care, and he put 
nr under the safety valve. An extra weight Rad 
requently been put on the safety-valve lever, but 
it was sometimes removed. On September 5 Dent 
was in charge of the boiler, and he worked it 
with the weight in position. He did not remove 
it because he did not place it there. Another man 
named Mason also worked the boiler with this weight on 
the lever on several occasions. On Tuesday, September 9, 
the boiler was got ready for work, and Dent told Mason 
to put a little fire in in the morning, so that pumping 
could be commenced after dinner. There was then plent 
of water in the boiler. The fire was lit about seven o’cloc 
in the morning, and the explosion, which was of a very 
violent nature, occurred about noon. The boiler was 
shot about 120 ft. into the air, the steam gauge and the 
spring balance of the safety valve being broken. Mr. 
Richardson, one of the engineer surveyors to the Board 
of Trade, did not see the boiler until it had been removed 
from the place where it fell, and be then found that the 
safety valve was free. 

Mr. Arthur M. Barrows, of the firm of Messrs. Barrows 
and Stewart, of Banbury, gave evidence as to the con- 
struction of the boiler, w fh, he said, was made at their 
werks in 1882. It was made for a maximum pressure of 
60 lb. per square inch, but was tested tu 200 lb. water 
pressure. 

By the President: He did not think his firm were now 
in the habit of testing boilers to 200 Ib. pressure if they 
were only intended for a maximum working pressure of 
60 1b. The boiler was supplied with a mortar mill, and 
was sold to Messrs. T. Wragg and Sons, of Swadlincote. 

Mr. Arthur Sabine, of the firm of Messrs. Sabine 
Brothers, engineers, Swadlincote, said that in the year 
1894 they bought the boiler in question from Messrs, 
Wragg, who found that they could work their mortar 
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mill by other means. They made a number of repairs to 
it, and, after a careful examination, came to the conclu- 
sion that it was fit for a pressure of 45 lb., and the spring 
balance of the safety valve was screwed down to that 
figure. The boiler was then sold to the owners of the 
Reservoir Pipe Works, who required it for pumping 
purposes. Witness had tested it to a pressure of 80 lb. 

Mr. Alfred Robinson, one of the partners in the Reser- 
voir Pipe Works, said the firm consisted of himself and 
Mr. Ison. The boiler sold to them by Messrs. Sabine 
was eventually attached to a pulsometer used for the 
pirpose of pumping water from the clayhole after a 
downpour of rain. The larger or main boiler used at the 
works was insured, but the one which exploded was not. 
They gave Messrs. Sabine 12/. for the boiler in question. 
John Dent was employed to take charge of the boilers, 
engines, and machinery at the works, and was paid 28s. 
a week, They had a manager, but as he understood 
nothing about boilers or engines, witness touk the oppor- 
tunity, when he came, of telling Dent that he would be 
responsible for all the boilers and machinery at the 
works. Witness did hear a rumour about a weight 
having been placed on the lever of the safety valve ; and, 
although he was not an engineer, he knew that that was 
wrong. He made inquiries, but could make nothing of 
the matter, and at the time did not really believe that 
any such thing had been done. 

Mr. Frederick Ison said that after the boiler was fixed 
he occasionally saw it and once or twice looked at the 
steam-pressure gauge, which generally showed about 
20 lb. On September 9, about half-past twelve, he was 
approaching the works when he heard the explosion and 
saw the boiler in the air at a height probably of 120 ft. 
With the exception of Dent there was no one about the 
place to examine the boilers and see that they were kept 
in order. He never knew that Mason was appointed to 
look after the boilers. It was true that after the explo- 
sion both Mason and Dent were dismissed because it was 
believed that in some way the explosion was due to their 
negligence. 

Mr. Joseph Woodhall, Sen., manager at the works, 
said he had been engaged there since March, 1896, and at 
that time he found Dent in charge of the boilers and 
machinery generally. Witness never understood that he 
was held responsible for the upkeep of the boilers, and 
could not have undertaken the position had it been so, 
owing to the want of engineering knowledge. He did, 
however, on one occasion remember that Mr. Sabine, 
when on a visit to the works, pointed out that there was a 
weight on the safety-valve lever, and witness went to 
inquire about it. He ordered it to be taken off and 
never to be put on again, and he believed that his 
instructions were complied with. He knew that Mason 
looked after the boiler as well as Dent, but he did not 
know who was attending to it on the day of the ex- 
plosion, 

James Dent stated that he was an engine-driver and 
had been used to engines all his life. He was not a 
fitter, and had had no experience in the shops, but 
was taught engine-driving and how to feed and _ fire 
boilers. He had never had to examine a boiler. He had 
been at the Reservoir Works four or five years, and during 
that period he had two engines in his charge, out of four, 
at the works. Mr. Neal was manager when he first went 
to the works, and he told him that he was to take charge 
of the engine and two boilers. Mr. Brown was the next 
manager. During Mr. Neal’s management there were 
three boilers at the works. Mr. Woodhall, Sen., the next 
manager, asked him to look after the boilers when he had 
time. He did not know the pressure at which the boiler 
should have been worked, but knew that the valve was 
screwed down to 40 1b. Mr. Robinson did not give him 
instructions to look after this boiler or any boilers. Very 
nearly all the men in the yard worked the boiler ‘‘one 
by one,” and any man was at liberty to do so when there 
was water in the clayhole which needed pumping. If he 
(witness) was not there, the manager would order some- 
one else to attend to the work. The workmen employed 
in the clayhole would seek for the foreman to tell him 
they wanted the water drawn away, and if they failed to 
see him they would tell the first man they saw. Witness 
never placed a weight on the safety valve, but had heard 
that Mr. Sabine complained that this had been done. He 
yersonally did not con:plain nor inquire about it, as the 
lolier was not in his charge. He knew that the weight 
had been removed once, but he had nothing to do 
with putting it on a second time, and did not take 
it off, though if he had seen any one put such a 
weight on he would have removed it. Not being 
his own boiler, and seeing that it was a small weight, 
he might not have interfered. The valve blew off 
at 40 Ib. by the steam gauge. He knew that the 
safety valve leaked since the boiler was purchased by the 
firm, and if the valve on the boiler he attended had 
leaked, he would have com»lained, and asked for it to be 
remedied. 

Mr. Gough : 
this boiler ? 

Witness replied: Because it leaked so little, and was 
only a small boiler. He knew there was some india-rubber 
packing under the valve some years ago, and understood 
it was put there because of the leakage. He took it out 
because he knew it ought not to be there. 

Mr. Gough: Then why did you not take the weight off 
that ought not to have been there ? 

Witness replied that it was not his boiler. The valve 
blew off on September 8, on which date he worked the 
boiler with the weight on. He could not say if there was 
any packing under the valve on that date; but thought 
that if Mason said there was, he made a mistake. He 
was confident that the valve blew off. On September 9 
the manager told him to put Mason on in his (witness’s) 
place, and he told Mason to go. He was looking after 
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all the boilers. He saw the boiler after the explosion, 
and picked up the steam gauge and bitsof the broken 
safety valve. ; 

By Mr. Gough: He at first thought the explosion was 
due to want of water, because the firebox was so dis- 
torted or ‘‘pulled about.” He left the boiler full on the 
8th, when the water was an inch in the glass tube. 

By Mr. Robinson: He had never been refused any- 
thing in reason by the firm in regard to anything that 
wanted doing. 

Mr. Gough: You knew that Mr. Robinson objected to 
the weight. Why then did you not go to the office and 
complain ? 

Witness: That’s what I ought to have done. 

Mr. Robinson remarked to witness that he knew per- 
fectly well that he was anxious that everything should be 
quite safe. 

By the President: Witness was the engine-man, and 
there was no one else over him in charge of the boilers. 
He lifted the lever of the safety valve every day, and did 
so on the day of the explosion. He washed the boiler 
out last Whit week, but only examined the large boiler 
which was insured, and he got it ready for the inspector. 
The feed water was not very good. He could not get 
into the small boiler to examine it, but he examined it as 
far as he could by putting his hands in the firebox to see 
if it was wasting. He considered it right when he was 
washing it out to examine it, as far as he could, to see if it 
was in order. 

The President : Does not that show that you were in 
charge of the boiler ? 

Witness replied that it did not. He cleaned the boiler 
out because the master told him to do so. 

George Mason, labourer, deposed to having assisted to 
look after the boilers, having learnt the nature of the 
work from Dent. He was not the only “odd man” who 
occasionally looked after the small boiler, since any one 
about the yard did so at different times. Some twelve 
months ago he noticed that the valve leaked and soon 
afterwards he saw that a weight had been put on the 
end of the lever, and fastened by a chain. Witness re- 
moved it once, but subsequently it was replaced by some 
one and witness decided to leave it alone. He heard that 
it was Joe Woodhall, the son of the manager, who put 
the weight on. He also noticed that some asbestos pack- 
ing had been put under the valve, and he did not re- 
member to have seen the valve blow off while the packing 
was there. On the morning of the explosion Dent told 
him to put a little fire in the boiler and to leave the door 
open, and he did so. After placing the fire under and 
putting on two or three shovels-full of slack he did not 
go near the boiler again, and was not aware whether any 
one else fed it during the morning. 

Mr. Joseph Woodhall, Jun., said it was he who put the 
weight on the safety-valve lever “‘ on account of its leak- 
ing so badly.” The weight would probably be about 
10 1b. It might have been heavier, but he was sure it 
was not 60 Ib. or 70 Ib. 

Joseph Wright, who said he was engaged at the kilns, 
gave evidence to the effect that he occasionally attended 
to the boiler, and about the end of last winter, finding the 
valve leaking, he put some packing under it, lifting the 
lever for that ~ »0se. When he replaced the lever he 
was not sure whether he put it over or under the. ferrule. 

Mr. Gough remarked that if the lever was replaced 
— the ferrule it would have the effect of Jocking the 
valve. 

By Mr. Robinson: Witness quite believed that if any 
complaint had been made to the firm as to any of the 
boiler mountings being out of order, the matter would 
have been attended to immediately. 

Mr. James William Richardson, Engineer-Surveyor to 
the Board of Trade, stated that he made an examination 
of the boiler shortly after the explosion. He produced 
drawings, and described the condition of the boiler when 
he found it. The firebox had evidently collapsed, and, 
roughly speaking, the collapsing pressure was 140 Ib. 

here was no evidence of overheating, and from the 
nature of the explosion he was satisfied there must have 
been water in the boiler at the time. In his opinion, the 
explosion was caused by a greater load being put on the 
safety valve than the plates were able to stand. The 
load on the valve must have been equal to 140 lb. per 
square inch. There must have been a very heavy weight 
at the end of the lever. Witness added that he heard the 
statement as to the boiler being tested to 200 lb. hydraulic 

ressure when new, and thoroughly agreed with the Presi- 
ent that that was a ridiculous pressure to put on it. 

By the President: Boilers often deteriorated more 
when in disuse than when regularly used, because there 
was more liability to corrosion. 

By Mr. Gough: If, when the lever was taken off to put 
in the packing, it was replaced under instead of over the 
ferrule, it would have the effect of increasing the load 
very seriously, if not actually locking the valve. 

This concluded the evidence, and Mr. Gough then sub- 
mitted the following questions, on which he requested the 
judgment of the Court : 

1. When was the boiler purchased by Messrs. Robinson 
and Ison? Was it in gi condition and fit for a safe- 
working pressure of 45 Ib. per square inch ? 

2. Did Messrs. Robinson and Ison employ a competent 
person to attend to the boiler? If so, was it placed in his 
charge, and was he informed of the pressure at which it 
could safely be worked ? 

3. Is John Dent competent to attend to a boiler? 

4. Was the boiler and its mountings periodically ex- 
amined by a competent person ? 

5. Was an additional weight placed on the safety-valve 
lever? If so, when and by whom? 

6. Was packing or other material introduced into the 
safety valve? Ifso, when and by whom was the packing 
removed before September 8 ? 


7. Was the boiler worked by John Dent on September 
30 last? Was an additional weight then on the safety- 
valve lever? Was there any packing or other material in 
the safety valve, and if so, was John Dent justified in 
working the boiler in this condition ? 

8. Did the safety valve blow off on September 8 ? 

: 9. Is George Mason competent to attend to a boiler, 
and by whom was he instructed to attend to this boiler 
on September 9? 

10. Was there sufficient water in the boiler on the 
morning of September 9, and was the safety valve then 
operative? 

11. Did George Mason light the fire on the morning of 
September 9 last, knowing that the safety valve was in- 
operative ? 

12. Was the boiler left unattended from 7 a.m. on SNep- 
tember 9 until it exploded at or about noon ? 

13. Did Messrs. Alfred Robinson and Frederick Ison 
take proper measures to insure that the boiler was being 
worked under safe conditions ? 

14. What was the cause of the explosion ? 

15. Whether blame attaches to Messrs. Alfred Robin- 
son and Frederick Ison ? 

16. Whether the explosion was due to the neglect of 
John Dent and George Mason, or either of them, and, if 
so, whether the said Messrs. Robinson and Ison are re- 
sponsible for such neglect ? 

Mr. Robinson, addressing the Court on behalf of his 
firm, urged that there were many circumstances which 
justified them at the time in believing that Dent was quite. 
competent to look after the boilers. It was rather sig 
nificant that, while Dent admitted his responsibility with 
regard to two of the boilers, he should select the one 
which exploded, and say he was not responsible for that. 
The work that Dent had been in the habit of doing in 
connection with the machinery showed him to be appa- 
rently fit for his duties, and it was incomprehensible that 
he should have allowed the boiler to go on working after 
he knew the weight was on the lever. 

The President pointed out that even if Dent were re- 
sponsible for the upkeep of the boilers, the firm were 
liable for any act of neglect on his part. 

Mr. Robinson said he understood that was the case, 
although he did not think it was just. He hoped the 
Court would believe that he and his partner were only too 
anxious that the works should be carried on in the safest 
possible manner. 

The Court then adjourned till the followiag day, the 
Commissioners meantime visiting the works for the pur- 
pose of making an examination of the exploded boiler. 

On the re-assembling of the Court the President, Mr. 
Howard Smith, summed up the evidence in a very ex- 
haustive manner, drawing attention at the outset to the 
statement that the boiler in question was stated to have 
been tested to an hydraulic pressure of 200 1b. when new. 
The Court were of opinion that if it were true that such 
a test had been applied—and it was to be doubted— 
the process was certainly calculated to strain the plates, 
and might have had some bearing on the cause of the ex- 
plosion, After carefully considering the evidence and 
inspecting the boiler, the Commissioners had arrived 
at the conclusion that Messrs. Robinson and _ Ison 
did not take proper precautions to insure the safe 
working of the boiler which was the subject of the 
investigation, and that while relieved of personal 
blame for the explosion, they were responsible to 
the extent of having placed an incompetent man in charge 
of their boilers. There seemed to be no doubt that with 
proper management of the boiler the explosion would 
not have occurred. Mason, who was a labourer, could 
not be held to blame for omitting to take off the weight 
a second time, but, in the opinion of the Court, John 
Dent, the engineman, was guilty of a gross dereliction of 
duty in not reporting the presence of the weight to his 
employers ; because he must have known that there had 
been serious and dangerous tampering with the safety 
valve, which undoubtedly brought about the cause of the 
explosion. The evidence of the witnesses, and the fact 
that a weight and chain, weighing something like 50 lb., 
had been found at the works, corresponding with the one 
described by the witnesses, led the Commissioners to 
believe that, allowing also for the lever having been 
wrongly re-adjusted, the load on the safety valve amounted 
to something like 130 1b., or very nearly the estimated 
collapsing pressure of the firebox. If Dent had reported 
the presence of the weight on the lever to his employers, 
there was no doubt that they would have ordered its 
instant removal, and an inspection of the fittings of the 
boiler, by means of which the explosion would have been 
averted. The Court were inclined to believe that the 
explosion was mainly, if not entirely, due to the negli- 
_ of Dent, but as he was an incompetent man, put 
orward by the firm as the superintendent of the boilers, 
Messrs. Robinson and Ison must be held responsible for 
such neglect, though not personally to blame for the ex- 
plosion. 

Mr. Gough said that on this finding of the Court he 
must apply on behalf of the Board of Trade for an order 
that a pa of the costs and expenses of the investi- 
gation be paid by Messrs. Robinson and Ison. 

The President said that he thought the justice of the 
case would be met by Mr. Robinson and Mr. Ison each 
paying 20/.—altogether 40/.—towards the costs of the 
inquiry, and an order to that effect would be made. Mr. 
Fullerton Bell concurred in this decision. 

The inquiry was then concluded. 





AmeErRICAN Srreet: TRaMways. — The capital stock 
(4,000,000/.) of the Pittsburg Traction Company, embrac- 
ing 117 miles of street railways, has been transferred to 
a syndicate of capitalists in London, New York, Balti- 








more, and Philadelphia. 
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CompPiILED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883 — 1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentione, the Specisication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, «c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 84, 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


29,208. J. Hornsby, J. H. Sams, and R. Edwards, 
Grantham, Lincoln. Thrashing Machines. [4 Figs.) 
December 19, 1896.—According to this invention, in order to 
adjust the concave which partly surrounds the thrashing drum, 
adjusting screws are used, but instead of moving the screws at 
each side by turning their nuts independently, they are arranged 
to be moved simultaneously. For this purpose the outside or rim 
of each nut is made in the form of a wormwheel, and on a shaft 
or spindle extending through from one side of the thrasher to 
the other, there are fixed worms gearing with the wormwheel 
nuts, so that by turning the worm spindle both the wormwheel 
nuts are thereby turned, and the adjusting screws on both sides 
moved as required. In order to vary the width of the openings 
between the cross-laths that cover the tops of the shakers, a 
second set of cross-laths are arranged, so that they can be moved 
lengthways of the shaker, soas to more or less cover the openings 
between the lower laths. In Figs. 1 and 2 a@ is the concave, 
having three sets of adjusting screws b, b, c, c, and d, d arranged 
in pairs on opposite sides thereof. These adjusting screws, which 
slide in brackets e, e, carry nuts J, f formed externally as worm- 








wheels, and held in the brackets ¢, ¢, so as to prevent their longi- 
tudinal movement relatively with the screws. In connection with 
each pair of nuts is mounted a spindle g carrying worms h, h 
engaging with the said nuts, so that by turning the worm spindle 
the nuts fare turned, and the adjusting screws moved in or out 
as required, to adjust the concave. In order to alter the width 
of the spaces between the cross-laths of the shakers, each shaker 
is made in two pieces; the cross-laths are divided, and the two 
parts are attached to the upper and lower parts of the shakers. 
In Figs. 3 and 4, i indicates the bes part of the shaker, having the 
upper parts #1, 71, of the laths fixed to it, and & the lower part of 
the shaker, having the lower parts k1, k1 of the cross-laths fixed 
toit. The upper part? of the shaker is made to slide endways 
on the bottom part k, so that the laths on it, when the top part 
is moved, more or less close the spaces between the laths of the 
lower part k. A screw lis arranged at one end of the shaker to 
effect the endwise movement, but, if desired, the screw can be 
dispensed with, and the top part moved by hand. Screws on the 
adjustable upper part 7, and entering slotted holes in the bottom 
part k, serve for locking the two parts together after adjustment. 
(Accepted November 1(, 1897.) 


ELECTRICAL APPARATUS. 


1521. J. H. Holmes, Newcastle-upon-Tyne. Adjust- 
able Liquid Resistances for Starting and Re tin 

Electric Motors. [6 Figs.) January 20, 1897.—This invention 
is applicable to the type of liquid resistance in which the electric 

















circuit is completed through a metallic plate dipping into a con- 
ducting liquid contained in a vessel, and in which the adjust- 
ment of the resistance is affected by the greater or less immersion 


this invention consist essentially of a metallic plate supported on 
a horizontal spindle, and capable of being dipped into a conduct- 
ing liquid by revolving the plate around the axis, the situation of 
which axis is a little distance above the surface of the liquid, and 
approximately at the middle of the length of the vessel containing 
the conducting liquid. This axis, as far as the plate is concerned, 
is situated near one side of the plate, and at the middle of that 
side and at right angles to the surface of the plate. The range 
of movement of the spindle which carries the plate is approxi- 
mately 180 deg. of arc, and the parts are so arranged that at one 
of the extreme limits of the movement the plate will be entirely 
withdrawn from the liquid, whilst at the other end of the travel 
the plate will be almost entirely immersed in the liquid. Re- 
ferring to Figs. 1 and 2, the apparatus consists of a metallic plate 
1 mounted on a spindle 2 capable of being revolved in bearings 3, 
which in turn are supported by, but electrically insulated from, 
a metallic box 4 containing a conducting liquid, such as salt, or 
soda and water. The spindle is fitted with a handle 5 by means of 
which it may be rotated in either direction, an angular move- 
ment of 180 deg. suffices to almost wholly immerse the plate 1 in 
the liquid. The weight of the plate and handle is counter- 
balanced by the weight 6. One of the a wires is elec- 
trically connected to the plate 1 through the bearing 3 and 
spindle 2, and the other wire is attached to the box 4. In the 
position shown the electric circuit is broken, but can be com- 
pleted by revolving the spindle, so that one of the lower corners of 
the plate 1 touches the surface of the liquid. Under such con- 
dition a comparatively high resistance is included in the circuit, 
which may be gradually reduced by further immersion of the 
plate. In the arrangement shown in Figs. 3 and 4, the plate 1 
and box 4 are made semi-circular in shape, and are fitted with 
ribs or gills so as to expose a large surface to the liquid, and 
thus reduce the resistance when the plate is immersed. (Accepted 
November 17, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


26,219. J. S.Millarand W.Sharkie, Glasgow. Ap- 
pliance for Setting or Caulking the Heads of Rivets. 
{11 Figs.] November 20, 1896.—The improved appliance, Figs. 1 
to 3, consists of a metal socket one a @ having a tapered recess 
or socket 6 at its lower end in which is fitted a movable centre c 
provided with three or other number of recesses d for the re- 
ception of a corresponding number of rollers e¢, The rollers are 
provided with short spindles e! having enlarged tapered or dove- 
tail ends e2 for retaining the rollers in position. These ends ¢? 
roll against the side wall at the bottom of the recess or socket b. 
The rollers and centre piece are held in place by means ofa screw 
Jf passed through the central hole g in the centre piece, and into 
the body of the socket piece. The centre piece is hollowed out 
at h. The socket piece is made so as to be capable of fitting in 
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the ordinary power drilling or boring machines generally used 
in boiler and other shops for drilling rivet holes, and of being 
revolved thereby. The socket piece a@ shown, is adapted to be 
fitted in the socket of an American twist drill machine. In the 
modification shown in Figs. 4 to 6, the rollers e and centre c are 
held in place by means of a metal ring 1! which is secured to the 
socket piece by screws f2. In this case the rollers e may be made 
with spindles el having ends e? which taper to a point. A rivet 
is set or caulked by merely placing the socket piece against the 
head of the rivet, and so that the rollers e bear against the sides 
thereof, as shown at Fig. 2 (Z being the rivet), and then setting 
the socket piece in rotation and at the same time applying pres- 
sure to it. The action of the rollers, as the socket piece revolves, 
effectually caulks the rivet. (Accepted November 17, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


30. J. Moore, Musselburgh, Midlothian. Coal 
Washing and Cleaning Apparatus, [5 Figs.) January 1, 
1897.—The improved apparatus comprises an open-topped oblong 
box A, having a bottom B, which is inclined longitudinally and 
straight in cross-section. The coal to be cleaned is fed in at the 
end having the higher bottom, the washed and cleaned coal being 
delivered at the upper part of the other end. The box A is kept 
filled with water up to a certain level (B!), and may in overflowing 
at the delivery end carry the washed and cleaned coal with it, or the 
delivery of the latter may be wholly or partly effected by means of 
rakes (not shown) operating at the outlet. The box A is suspended 
by rods C (which are attached to the box by universal joints D), 
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from eccentrics E, G, H, and J, fast on an overhead rotating shaft 
K turning in bearings in standards L, the eccentrics being 
arranged to impart to the box a transverse rocking motion by 
raising and lowering the sides alternately. The longitudinal re- 
ciprocations are obtained from the eccentric H through its rod 
C, a bellcrank M, and a link N, the latter being attached by a 
universal joint to the box. The transverse reciprocations are 
obtained from the eccentrics H and J through their rods C, 
links P, bellcranks B, and links R, the latter being attached 
to the side of the box by universal joints. The contents of the 
box are kept in continuous and varying motion, with the re- 
sult that stones, and any other matters of greater gravity than 





of the plate in the liquid. Liquid resistances made according to 


the coal descend to the bottom, whilst coal gradually moves on 
wards to the delivery end B2. The materials thus separated from 
the coal gradually proceed to the lowest part of the bottom of the 
box, at which part they enter the lower end of a tube S through 
an opening T formed in the bottom of the box, the tube being in- 
clined and extending towards and beyond the entering end of 
the box, and having its upper end above the level of the water in 
the box. The tube S is fixed centrally below the bottom of the 
box to downwardly projecting parts A! of the box. In the tube 8 
there is a conveyor screw S! which, when rotating, moves the 
stones, &c., along the tube to its upper end, whence it discharges 
them. (Accepted November 17, 1897.) 


RAILWAYS AND TRAMWAYS. 


29,880. J. M. McIntosh, Bowling, Dumbarton, and 

. , Langside, Renfrew. Railway Chairs and 
Keys. [2 Figs.] December 29, 1896.—This invention has for its 
object to permit of readily lifting and replacing the rails, whilst 
insuring great stability of the permanent way. The improved 
chair, which may be made of iron, steel, wood, compressed paper, 
or other suitable material, is composed of the ordinary base piece 
A by which it is secured to the sleeper, but instead of the usual 
pair of cheeks between which the rail is secured by a wedge, it is 
provided with only one complete cheek or jaw piece B of the 
ordinary form, against which is placed one side C! of the web C 
of the rail E. In place of the second cheek or jaw there is formed 
on the chair a bulbous protection F of approximately semi-cylin- 
drical or convex contour, and with a recess H which constitutes a 











pivot centre for the key G, which is formcd with a concavity I to 
fit said centre, and a curved part J to fit or rest on the lower 
flange K of the rail, whilst its upper vertical face fits closely 
against the web of the rail E, whose lower edge rests solid on the 
base A of the chair. In placing the rail E into position in the 
chair or series of chairs, the rail E is placed in the usual way in 
the chairs or series of chairs, viz., with the web C against the 
jaw B of the chair, and the lower flange of the rail K resting on 
the base A. The concavity I of the key G is placed on the pivot 
centre H, and turned downwards until its vertical face bears 
firmly against the web C of the rail E on the side C2, whilst the 
web also bears closely against the vertical face of the jaw B on 
the opposite side C1, and the upper flange K1 of the rail bears on 
the upper edge of the key and locks it. (Accepted November 10, 
89 


25,605, K. W. Blackwell, Montreal, Quebec, Canada 
Car Trucks. [3 Figs.] November 13, 1896.—The objects of 
this invention are to provide a truck for a four-wheeled car that 
will give the best results where the car body is very long, in the 
way of distributing the strain evenly, and providing a smooth 
running construction, the prevention of hammering at uneven 
rail joints, and freedom from rocking from the overhanging 
length of car body beyond the comparatively short wheel base of 
truck. The principal features are a double cantilever side-bar in 
one piece, the form of the side-bar and the method of suspending 
it from the axle-box springs. According to this invention, the 
usual car body frame 1 is supported on a series of springs con- 
sisting of elliptical end springs 3 and spiral springs 2 on each 
side of the yoke 41. This series of springs rests on the sides 4 of 
the truck frame. These side-bars 4 are of peculiar shape, being 
thickest vertically at their centre 42, from whence they reduce 
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gradually outwardly towards the yokes 41 which cover the axles 
7 of the wheels 8. Beyond the yokes 41 they are thicker, and 
rapidly fine down towards their extremities, Solid metal blocks 
5are fitted into the lower part of the yoke openings, and by means 
of lugs 51 and screws 52 are bolted firmly to the side-bars 4. The 
whole truck frame forms a double cantilever which distributes 
the strain equally over its various parts. This frame is suspended 
from quadruple sets of spiral springs 62 which are supported by 
lugs 61 surrounding the axle-box 71 through spindles 63 secured 
to saddles 65, which run transversely under the side-bars 4 at each 
side of the bars of the yoke 41. These spiral springs 62 fit in 
cupped lugs 61, and are covered by the inve cups 64 which 
are attached to the spindles 63. This arrangement allows of 
using a truck with a spring base 15 ft. long. The axles can be 
ager ee by removing the blocks 5. (Accepted November 
‘5 


29,239. F.W. Webb, Crewe, Chester. Valve Gear 
of Locomotive Engines. [3 Figs.) December 21, 1896.-- 
The improvement consists in arranging the cranks of a four- 
cylinder locomotive engine so that two sets of valve gear only will 
be required to work the four valves necessary to operate the 
pistons in the four cylinders. The crank axle and crank pins are 
arranged in such positions in the driving wheels that the pistons 
in the two cylinders on one side of the engine are at the opposite 
ends or thereabouts of their respective cylinders at the same time. 
One of the valves of one of the cylinders is operated in any of the 
usual ways—by eccentrics and links or any of the suitable radial 
ears—and the other valve is worked through a double-ended 
ever, one end of which is attached to the valve-rod or spindle of 
the valve so operated, and the other end of the lever is attached 
to the valve spindle of the valve which receives its motion from 
the eccentric or other gear. By this means the valves are worked 
in the proper direction for their respective cylinders and pistons ; 
and if the double-ended lever has its fulcrum in the centre of its 
length, each valve to which it is attached will have the same 
range and stroke with every position of the expansion gear. In 
the case of a compound engine with one high onda low-pressure 
cylinder on each side of the engine, the fulcrum of the double- 
ended lever is arranged so that it can be moved nearer one end or 
other of the lever, so that the stroke of the valve in one cylinder 





can be made to vary with the stroke of the valve in the other cy- 
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linder. 
are situated and worked in the same way. 


the valves which work in the same. 
spindles for the two cylinders. 


used is coupled in the usual way. 


crossheads is coupled the double-ended lever L. 








crossheads has a metal bush ¢ and e!, which is loose in the cross- 
head and free to turn so as to accommodate itself tothe motion of 
the double-ended lever. F is the fulcrum on which the double- 
ended lever turns. In Fig. 3, Gis a sliding block which carries 
the fulcrum for the lever L. This block may be moved into any 
desired position in the slot g by means of a screw or any other 
suitable arrangement, and by this means the stroke of the valve 
worked by the lever may be varied as required. (Accepted Nov- 
ember 10, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


967. A. F. Yarrow, London. An Improvement in 
Shallow-Draught Vessels having Raised Propellers. 
[5 Figs.]| January 13, 1897.—This invention relates to shallow- 
draught vessels of the kind in which the propeller works in a 
cavity hollowed in the lower part of the vessel, the propeller 
being of such diameter that its blades do not extend below the 
keel, but extend above the level of the external water. In order 
that air may not be admitted to the cavity in which the propeller 
works, the upper side of the cavity slopes both ways downwards 
from the site of the propeller, and also in order to reduce as much 
as possible the resistancc to the water issuing from the cavity at 
the stern, the rearward slope is made to terminate at the water 
line, or sufficiently below it to prevent access of air to the pro- 
peller. Now this invention relates to means of accommodating 
this termination of the slope to varying draughts of the vessel. 
This is effected by making part of the rearward slope of the upper 
side of the cavity hinged so that it can be more or less raised when 
the vessel is heavily loaded and deeply immersed, or more or less de- 
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pressed when the load is lightand the vesselis less deeply immersed. 
A is the fixed roof of the cavity in which the propeller works. 
Under the rear part of this roof there is provided a false roof or 
shell B which is hinged at C as shown. The shell B is provided 
with two downwardly projecting ears E having horizontally 
slotted holes in which are engaged studs projecting from each 
side of a nut F fitting a screw spindle G which passes up through 
a stuffing-box, and can be turned by a handwheel H. When the 
vessel is light, the water line W being below the level of the end b 
of the shell B, then by turring the wheel H the shell can be 
depressed to a position such as is indicated by the dotted lines 
B!, its end }! being then more or less submerged and preventing 
free access of air to the cavity in which the propeller works. 
Although a little air may tend to pass between the shell B and 
the roof A, this has no serious effect on the propulsion, as the 
rush of water astern from the propeller meoctioalis prevents access 
of air through a passage of smal! area such as that around the 
shell. K is a covered manhole by which access can be had to the 
propeller. (Accepted November 17, 1897.) 


28,032. G. Weston, Belfast. Screw Conveyors for 
Dischar Cargo from Hopper Dredgers and 
other Vessels. igs.) Deceriber 8, 1896.—In carrying out 
the invention according to the arrangement shown at Fig. la 
number of screw conveyors @ are fitted beside each other, in a 
horizontal plane, in the bottom of the vessel. Each screw con- 
veyor @ has a right-hand screw thread a! at one side and a left- 
hand screw thread a2 at the other side, so as to tend to deliver the 
cargo to the centre of the series of conveyors, where it is caught 


The valves in the other pair of cylinders on the engine 
A and B (Figs. 1 and 
2) are the valve chests of two adjacent cylinders, and a a, b b are 
C and C! are the valve 
D is the ordinary crosshead to 
which the valve rod from the eccentrics and links or other gear 
E and E! are the crossheads 
fixed on the ends of the valve spindles C and C!, and to these 
Each of these 


vessel, and feed forward the cargo to a single discharging con- 
veyor b which delivers the cargo to the buckets or pump. Accord- 
ing as to which side of the vessel the discharging conveyor b is 
arranged and the direction of revolution of the conveyors /, the 
conveyors f can be made either right or left-handed. g are bulk- 
heads which extend from the upper edge of the conveyor b to the 


aorf. hare bearings. «is a casing inclosing the gearing. The 
conveyors can be fitted in the bottom of the vessel as fixtures. 


Fig.3, Fig.t Fig 2, 








The cargo can, in the case of a large vessel, be delivered by the 
screw conveyors and buckets, or pump into scows or barges along- 
side the vessel, or into trucks ashore. In the latter case a deli- 
very shoot is or may be provided which is capable of being 
swung to and fro so as to deliver the cargo at any desired position 
within the radius of movement of the shoot. The shoot, which 
may be supported by crane or davit, may have openings at in- 
tervals apart through which the cargo can fall into the trucks. 
(Accepted November 10, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


25,134. F. D. Bumsted, Hednesford, Staffs. Steam 
Boiler Furnaces. [1 Fig.] November 9, 1896.—This inven- 
tion has for its object to enable the generation of steam in a 
boiler to be readily controlled in accordance with requirement, 
so that when steam is not being used generation of steam in the 
boiler may be arrested until a supply is needed. For this pur- 
pose the furnace is made movable in relation to the boiler itself 
in such a manner that when steam is required to be generated the 
furnace will occupy a position in which the hot gases and pro- 
ducts of combustion therefrom will act upon the heating surface 
of the boiler ; but when it is desired to arrest the generation of 
steam without necessarily extinguishing the fire, the furnace can 
be moved into a position in which the hot gases and products of 
combustion, instead of acting upon the heating surface of the 
boiler, will be conveyed either by a suitable flue or flues to some 
required space for utilisation, or will be allowed to escape up a 
suitable chimney, or be partly utilised and partly allowed to 




















deck in order to prevent the conveyor being overfed by the feeders | 


formed or coupled in pairs at their lower ends, which are placed 
beyond the direct action of the fire. In the arrangement illus- 
| trated, A is the steam and water receiver placed within a casing 
B, and from which depend tubes C and Cl exposed to the heat of 
| the fire on the grate D within the furnace E, access to which is 
obtained in the usual way by the firedoors F. The ends of the 
furnace are closed by firebricks within the casing, as shown, or the 
front end may be closed by metal plates forming a cellular struc- 
ture or carrying firebricks of suitable form. The ashpit is closed 
at the sides by suitable iron supports of usual form or by the 
bastings G, which also carry the supports for the firebars, or by 
brickwork for the same purpose. H are doors for cleaning and 
draught-regulating purposes. The tubes C may also be closely 
placed so as to form heat absorbers at the ends of the furnace, as 
shown hereafter. The receiver A is fitted with the usual steam 
and water fittings, and with the fittings through which the feed 
wateris admitted. In this form of generator tubes are coupled in 
pairs at their lower ends by bends and collars or union-pieces 
below a guide-plate or guide bars, and they are fixed at their 
upper ends in the receiver either by screwing therein or by expand- 
ing therein. The generator is earried in part by the casing and 
partly by columns or supports J. (Accepted November 10, 1897.) 


121. W.P. Thompson, London. (S. Oettinger, Jun., 
Nuremberg, Germany.) Furnace Grates. [2 Figs.) Jan- 
uary 2, 1897.—This invention has for its object to combine the 
advantages of furnaces having trough-shaped receptacles for the 
combustible of the pattern of basket grates with those of the 
movable rocking grates (over the whole grate surface). This 
object is attained according to the present invention by the fur- 
nace being formed of a number of bowed or trough-shaped grate 
bars lying side by side, which, however, are not fixed but are sus- 
pended so as to be adapted to be rocked or oscillated to both 
sides. The bowed or trough-shaped grate bars @ are pivotally 
mounted in recessed lugs ¢ by means of pins or trunnions 8, b! 
attached to the upper ends of the bars at both sides, and may there- 
fore be rocked to and fro on the points of suspension b,b!. The 














rocking movement is produced by means of acommon rod ¢ having 
notches e!, in which engage projecting ridges or feathers a! formed 
on the under-face of the grate bars, so that by moving the rod the 
various grate bars will be simultaneously moved in the same 
direction. The effect of the shaking or rocking is such that even 
large pieces of scoria or clinker, which otherwise could not fall 
through the interstices of the grate, are suitably disintegrated, 
and thus pass through the interstices into the ashpan. This im- 
proved arrangement is of particular advantage in the case of 
caking coals, which frequently form a cake of clinker, covering 
the whole bottom surface of the grate ; this cake is broken up in 
the interstices formed by the grate bars resting stepwise one 
against the other when rocked, and may then be easily removed. 
(Accepted November 10, 1897.) 


TEXTILE MACHINERY. 


S. H. Brooks and W. Frost, Manchester. 
Apparatus for Opening, Scutching, and Separating 
Dirt from Cotton Fibres. [10 Figs.) December 14, 1896.— 
This invention relates in the first place to the pneumatic dust 
trunks or tubes through which the cotton is carried to the open- 
ing machine from the mixing-room to render them more efficient 
and more easily cleaned ; and, secondly, to the perforated drums 
or cages used in opening and scutching machines to prevent air 
escaping around the edges thereof. In the pneumatic tube or 
trunk A are formed the grids which catch or separate the dust of 
a number of loose removable division-plates or partitions B that 
can be readily moved to allow of the removal of any dirt or fibre 
that may have accumulated between them or in the tube. To 
each side of the trunk A are affixed brackets C by bolts ¢ by 
which the division-plates B are held preferably suspended in posi- 
tion. The plates B are preferably made of the contour shown 


28,591. 











escape, as convenience may dictate. The invention may be 
carried out in various forms; the furnace may be adapted either 
to be slidden on grooves or rails, or to swing laterally. The | 
accompanying figure illustrates an application of the invention to | 
a vertical boiler 1 which is provided at one side with or arranged , 
adjacent to a supplementary chimney or hood 2 similar to that | 
above an ordinary smith’s forge. The furnace or firebox 3 is con- | 
nected to the boiler 1 and hood 2 by pairs of links 4 and 5, which 
are pivoted at 4a, 5a, and 4b, 5) to the furnace or firebox, and 
the boiler and hood respectively. One of the links 5 has an | 
extension 6 which forms a handle, and the arrangement is such 
that by raising the handle 6 the furnace 3 can, when desired, be | 
swung from under the boiler 1 into the position indicated in | 
dotted lines, so that the hot gases and products of combustion | 
will pass directly up into the hood 2, thus arresting, or practic- | 
ally so, the generation of steam in the boiler 1. Suitable means | 
are provided for holding the handle 6 in its two extreme positions. | 
Accepted November 17, 1897.) | 
28,563. J. Kirkcaldy, London. Steam Generators. 
(6 Figs.) December 14, 1896.—This invention relates to water-tube 
boilers of the type having tubes delivering into and receiving water 
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by an additional screw conveyor b (or more than one conveyor if 
so desired) arranged at right angles to the conveyors a, and forced 
in or delivered to travelling lift-buckets of the vsual type or the 
suction pipe of a centrifugal or other pump. c represents the 
buckets. The conveyors are driven by means of bevel gearing d 
or worm or other suitable gearing. In the arrangement shown at 
Fig. 2 a series of right and left-hand screw conveyors a, a!, a2 are 
arranged in the bottom of the vessel so as to deliver the cargo 
towards each side from whence it is carried, by means of screw 
conveyors ¢, ¢! arranged at right angles to the conveyors a to two 
sets of buckets or suction pumps c. In the arrangement shown at 
Fig. 3 a number of screw conveyors f having a simple right-handed 




















from an upper receiver or receivers. The improvements consist 
chiefly in forming the main heating surface of tubes pendant from a 





screw thread are arranged beside each other in the bottom of the 





horizontal cylindrical steam and water receiver, which tubes are 











| with a notch b cut at one side and a projection b! at the other to 
| rest upon the supporting brackets C, thus suspending the plates 
as in a pivot froma point a little below the top edge. This will 
allow of the bottom edges being moved to and fro or of a single 
plate being removed. The division-plates may be otherwise sup- 
ported, each loosely and separately in any convenient manner. 
The bottom and one side of the trunk A are made or joined to- 
gether to form a “lid” D of angular shape (as shown in Fig. 2 
or curved. This ‘‘lid” is hinged at the back of the trunk ona 
pin d and opens clear of the division-plates. When the lid D is 
opened the bottom and one side of the partition-plates B are ex- 
posed, which allows the loose dirt to fall away, and renders the 
plates easily accessible both in front and beneath for the removal 
of any dust adhering thereto. The lid may be hinged in the centre 
to open straight if desired. The top E may also be hinged so as 
to give access to the top of the grid when desired. (Accepted 
November 10, 1897.) 





} UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








street, Strand, 
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THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 

(From ouR New York CORRESPONDENT.) 
(Concluded from page 765.) 
PERFORMANCE OF SCREW PROPELLERS. 
Proressor W. F. Duranp, of Cornell Univer- 
sity, presented a paper entitled ‘‘ An Experimental 
Study of the Influence of Surface on the Per- 
formance of Screw Propellers.” The following 
quotation shows the field of inquiry Professor 

Durand proposed to investigate : 


The performance of a screw propeller involves funda- 
i the following features: The work absorbed, the 
thrust developed, and the useful work returned, together 


Fig.1. 
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SURFACE AS DENOTED BY NUMBER OF PROPELLER. 
CURVES SHOWING THRUGT DEVELOPED FOR VARYING SURFACE 
AT GONSTANT REVOLUTIONS OF 100 PER MINUTE,EACH 
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with the ratio of the last to the first as expressing the 
efficiency of the transformation of which the propeller is 
the immediate agent. This performance, in turn, de- 
pends on the following chief items: 1. The dimensions 
of the propeller. 2. The conditions of its use. The| 
former includes diameter, pitch, and area or surface. | 
The latter includes revolutions and speed of advance, and | 
slip as resulting from them. Pitch may be uniform or | 
variable, and if the latter, the variation may be axial or 
radial, or both, in any degree or with any distribution, no 


in 1886.* In these experiments, diameter, speed of ad- 
vance, and area, both in amount and distribution or 
shape, were kept constant, the former at .68 ft., and the 
latter at a disc area ratio of about .36, with propellers 
having four elliptical blades with maximum width .4 the 
radius. The investigation then covered the ground in- 
volved in the variation of the other features as noted 
above, viz., pitch or pitch ratio, and slip or revolutions. 
The investigation of the influence due to gradual varia- 
tion in the area was not one of the fundamental purposes 
of these experiments, and the information relating to this 
point was restricted to the results arising from a reduction 
in the number of blades from four to three, or two, their 
shape and size remaining the same throughout. 

In the experiments to be hereafter described, an addi- 
tional variable element—that of the amount of area—is to 
be introduced. In these experiments, therefore, dia- 
meter, speed of advance, and shape of blade, as well as 
number of blades, are kept constant ; while amount of 








blade area, pitch or pitch ratio, and revolutions or slip, 
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are subject to variation. The essential feature of the 
present investigation is, therefore, the relation of the 
amount of area to the performance as a whole. There 
seems to be reason for believing that the influence due to 
change of area includes that due to change in number of 
blades, or, in other words, that with given area and usual 
proportions the performance is but slightly dependent on 
the number of blades. This may require further examina- 
tion at alater point, butin the meantime no serious error 
will be made by accepting the above proposition as sub- 
stantially correct. 

In the case of propellers of constant area ratio, 
shape and number of blades, slip, and pitch ratio, 
the assumption is made that the work involved in 
the performance may be considered as varying 
directly with the square of the dimensions and 
cube of the speed. The present experiments were 
intended to furnish data to determine the values 


| of the area factor, the pitch ratio factor, and the 


matter how complex. Area includes two specifications: | slip for the constant elliptical shape of blade em- 


(1) amount and (2) distribution, or shape and number of 

ades. The performance depends also on a variety of 
minor variables, such as, thickness of blade and its distri- | 
bution, or the form of the cross-sections of the blade ;| 
the material of the blade ; the general shape of the blades 
as resulting from variations in the mode of generation, 
such as blades bent or curved back from the plane of rota- 
tion, blades bent or curved in the plane of rotation, &c. 
The — of these variables we shall at present dis- 
regard. 

he performance of a propeller is also fundamentally 

dependent on the ship in connection with which it works, 
or, to state the relation more exactly, the characteristics 
of the ship will, to a greater or less extent, affect the con- 
ditions under which the propeller works, and thus affect 
the a pee through them. 

The investigation of propeller performance thus natu- 
rally divides itself into two fundamental parts : 

1, The performance of the propeller in still or undis- 
turbed water. 

2. The modifications due to the interactions between 
the ship and the propeller in the actual case. | 
In oo paper we are concerned wholly with the 
first subdivision, the performance of propellers in still or 





undisturbed water. 

The most extended, and undoubtedly the most reliable, 
experiments on 
Were those made 


nt gg of which we have the data, | 





| thrust beyond which we cannot pass, no matter 


y Mr. R. E. Froude, and reported on | xxvii., page 250. 


ployed. The first two belong to the propeller, and 
the third to the conditions of its use. Professor 
Durand thought it would require from four to six 
more determinations for each mode of variation, 
thus 6 or 7 pitch ratios, each with five or six area 
ratios, making 40 propellers tried at 5 or 6 values 
of the slip. Only that relating to one pitch ratio 
was treated in this paper. 

The elements measured were--power absorbed, 
the thrust developed, the revolutions, the speed of 
advance in undisturbed water. The apparatus was 
mounted on the bow of asmall steamboat, with the 


| propeller to be tested projecting forward into un- 


disturbed water. Then followed a description of 


| the apparatus, including the dynamometers, &c. The 
| diagram, Fig. 1, annexed, shows the special infor- 


mation sought for—the relation of thrust to area. 


We know that for a given slip there is some maximum 
how much 
the area. This follows from the fact that, for any given 
element of the propeller at a given slip, there is a certain 


* «Transactions Institute of Naval Architects,” vol. 


maximum acceleration of the water which cannot be ex- 
ceeded, no matter how much area be employed. By 
making certain assumptions a value may be assigned to 
this, and hence a value to the maximum thrust obtainable 
from any given element of the propeller.* By a process 
of approximate integration this may be summed for the 
entire propeller, and thus a value of the maximum thrust 
determined corresponding to the formation of a so-called 
complete column of water, or, more properly, to the 
formation of a column completely accelerated in all parts. 
The influence of the back or thickness, however, is such 
that these results are by no means entirely reliable. 
Whatever the value of the maximum, however, it is evi- 
dent that such a limit will exist, and that after the area 
necessary to its attainment is reached any further increase 
will give rise to no additional thrust, and quite possibly 
to a gradual decline. Passing to the other extreme, it is 
evident that for no area there will be no thrust. Further- 
more, all experimental data on resistance lead us to ex- 
age that for very small areas the increase in thrust will 
nearly proportional to the increase in area. It follows 
that starting with zero area the thrust will at first vary 
nearly with the area, but will gradually increase at a 
slower and slower rate with further increase, until finally 
a maximum is reached, after which for increase of area 
the thrust will either remain sensibly constant or else 
slowly decline. The curves of Fig. 1 are seen to be of 
this character. he maximum thrust for all slips is 
seen to be for a propeller having the area of No. 7, or an 
area ratio of about .63. Thechange between Nos. 6 and 8, 
however, is very slight, and, so far as these experiments 
indicate, the variation is practically inappreciable. 

The general or average ratios between the thrusts of 
2, 3, and 4-bladed propellers given as the result of 
Froude’s experiments are .65, .865, and 1.00 for areas in 
the ratios .50, .75, and 1.00. The corresponding ratios 
here found for the particular pitch ratio 1.3 with four 
blades and area ratios .18, .27, and .36, or with areas the 
same as those for 2, 3, and 4-bladed propellers, as derived 
from the data shown in Fig. 2, are found to vary some- 
what with the slip as shown by the following Table : 





Ratios of Thrusts for Area Ratios. 











Slip ; ‘ 

18 | 27 | 36 
-10 43 .78 1,00 
‘15 ‘51 .80 1.00 
-20 .56 .82 1.00 
125 60 183 1.00 
:30 .63 185 1.00 
135 165 186 1.00 
40 66 87 1.00 





The data for the relation between work required and 
area, for various values of the slip, are shown in Fig. 2, 
and will require no special explanation. 

Ve come next to the efficiency curves of Fig. 3. These 
are of great interest and highly suggestive. ‘Taking true 
slips within the usual working range of .20 to .30, corre- 
sponding to apparent slips of, let us say, .10 to .20, the 
efficiency, as we see, increases with the decrease of area, 
and vice versd. For low values of the true slip, however, 
the reverse is the case, and efficiency increases with in- 
crease of area. For a slip of about .20 with this pitch 
ratio, efficiency seems to nearly independent of area ; 
or, viewed from another standpoint, a propeller of small 
area is comparatively inefficient at low slips, and does not 
reach its maximum efficiency until a high value of the 
slip is reached. This maximum value is, however, higher 
than that reached by propellers of more area. Vice versd, 
a propeller of large area reaches its maximum eflicienc 
at a lower value of the slip than for less area, and suc 
maximum is less than that for the propeller of the smaller 
area. Again, the variation of maximum efficiency for 
variation of area ratio from .18 to .72 is only about 5 per 
cent., so that variation of area ratio within this range 
has comparatively slight influence on the efficiency. 

The maximum efficiencies herein determined are slightly 
less than the value 69 per cent. given by Froude for four 
blades and area ratio Be. The cause of this difference I 
am at present unable to explain. 

It results from Fig. 3 that if there be no limit on dia- 
meter or revolutions, the conditions likely to give the 
best efficiency are those of low-area ratio and high slip, 
sufficient size and revolutions being provided, of course, 
to give the necessary thrust. With electric motors or 
steam turbines where the revolutions are naturally high, 
such a propeller may the more readily be selected, and 
probably, in such cases, propellers of this character, and 
worked at high values of the slip, will be found most 
efficient. 

No attempt will be here made to reduce the data found 
in the present series of experiments to the most convenient 
form for the purposes of design. The incomplete charac- 
ter of the data relative to the problem as a whole makes 
such a step inadvisable in advance of the completion of 
the other series of experiments. Remembering, how- 
ever, the relation assumed between revolutions, diameter 
of propeller, and useful work, the data shown in the 
various curves might be used for the design of propellers 
of the particular pitch ratio 1.3, but naturally of no other. 

In conclusion, it may be well to again point out that 
the data herein contained relates to pitch ratio 1.3, and 
the conclusions of the present section must be understood 
strictly as applying to this value of the pitch ratio only. 


Sreep Triats or U.S. Barriesuirs. 
The ships noted by Chief-Constructor Philip 








* Cotterill, ‘‘Transactions Institute of Naval Archi- 
tects, vol. xx., page 152. 
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Hichborn, U.S.N., are over 10,000 tons displace- 
ment; the author called the paper ‘‘ Notes,” be- 
cause the experiments had not been sufficiently 
extensive to furnish full data. 


The four battleships referred to are the Indiana, 
Massachusetts, Oregon, and Iowa. ‘The first three 
named are of the same class, and the first two being by 
the same builder, are practically identical. The Oregon 
has various minor differences and departures from her 
sisters which are the natural result of her construction by 
a different firm, the most marked difference being the 
use of hydraulic power for turning the heavy turrets and 
steering the ship, while steam is used directly for these 
purposes on the Indiana and Massachusetts. 

The Table below gives the dates of trial of the battle- 
ships, and the corresponding indicated horse-power, 
speed, mean draught, and displacement. 





% a: Ae 
; 33 2 1489) 3 
Vessel. Date of Trial. as 6&3 |\fke| F 
Qs Se isSo 
= & 26 lExma| & 
= a |= MR 
tons | ft. in. | knots 
Tidiana .. --| Oct. 18,1895 ..| 10,255) ¢ 11 | 9,738 15.55 
Massachusetts.. April 25,1896 ..|10,% 23 114 10,403 16.20 
Oregon .. May 14,1896 ..'10,250 23 11 |11,111) 16,79 
lowa April 7, 1896 ..'11,340 24 0 |12,105 17.09 


The trials were all made over along course, the four- 
hour run being made half in one direction and half in 
the other. Vessels anchored along the course observed 
the direction and force of the tidal currents, the effect of 
which was already partially eliminated owing to the fact 
that two runs were made—one with and one against the 
current. The indicated horse-power was observed with 
great accuracy, and, altogether, it may be said that the 
results are as accurate as it is possible to make them. 

The paper concluded with a comparison of the 
ships in question and a statement of their condi- 
tions at the time of trial. The author particularly 
chronicled the behaviour of the Massachusetts in a 
hurricane, in which she never made less than six 
knots and never rolled over5 deg. He stated as the 
opinion of naval ofticers that a trial speed of 16 knots 
was sufficient under present conditions for our 
battleships. He showed that the estimated and the 
actual weight of the Iowa only differed by 20 tons. 
The paper was illustrated by Tables and diagrams. 

The next paper was one by Mr. H. P. Frear 
entitled : 


“Use oF WaTER BALLAST FOR COLLIERS IN THE 
Paciric Coast TRADE.”’ 

After describing the various types of boats and 
the repairs rendered necessary after encountering 
heavy seas, and the behaviour of the vessels, Mr. 
Frear said : 

In the opinion of the writer the ideal collier for the 
Pacific Coast should have sufficient water ballast to im- 











merse the propeller and bury the bow enough to prevent 
pounding, this being considered a matter of first import- 
ance. Next in importance to the ballast itself is its 


location, and it should be so placed that it will minimise 
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the rolling, thus making the vessel more comfortable and 
more easily propelled in bad weather. Finally, vessels 
intended especially for coal-carrying should be self-trim- 
ming. There may be a difference of opinion as to how 
much ballast should be carried by any particular ship. 
Captain Fletcher, of the San Mateo, thinks if he had 
enough ballast to immerse the vessel 18 in. more bodily, 
and if it was possible to place this extra ballast so as to 
produce a less violent motion, he could get up the coast 
comfortably in all kinds of weather, with greater 
speed, and without any serious pounding. In the 


% 


writer's opinion there should not be less water ballast 
than one-quarter the deadweight capacity of the ship, 
and, if the vessel is unusually full or club-footed forward, 
one-third the deadweight capacity would be a more desir- 
able proportion for the water ballast. If part of the bal- 
last were fitted in the tank bottom as usual, and the balance 
placed under the upper deck, and if the hatches were made 
ample, as shown in Fig. 4 annexed, all the conditions 
for safety, economy, and comfort would be fulfilled. Just 
what proportion of ballast should be placed in the double 
bottom and under the deck would depend upon the vessel's 
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sroportions. If a light-draught vessel were desired, the 
oom could be increased, and the tendency to excessive 
rolling counteracted by placing a larger quantity of bal- 
last under the deck. With such a ship there need be no 
pounding of any consequence, the rolling of the vessel and 
racing of the propeller would be reduced to a minimum, 
the speed would be increased, the cost of trimming would 
be entirely eliminated, and the box form due to the bal- 
last tank under the deck would give us a stronger ship. 
There is little question that the classification societies 
would give a reduction in scantlings on account of this 
extra strength, but such a reduction is hardly desirable, 
and it is doubtful if owners would care to demand it, on 
account of the increased liability to corrosion in the imme- 
diate vicinity of the tanks. The extra weight to b 
carried due to the tanks would be more than compen- 
sated for by the saving in trimming alone, the other ad- 
vantages so desirable in this trade, and enumerated above, 
being so much additional gain. 

If the ballast in the double bottom were carried higher, 
say to the dotted line A B in Fig. 4, and extended 
through only a portion of the length of the vessel, being 
placed forward and abaft of the machinery space, the 
total weight of the ship need not exceed that of any ordi- 
nary collier. Again, if the lower ballast were confined to 
the machinery space, there would be no necessity for in- 
creasing the weight of the ship or reducing the cargo 
space. 


© 


The paper closed with an account of the recent 
effect of a storm on a collier called the Czarina. 
She had lay up twice to ‘avoid pounding, and 
although she reached her destination and returned 
to San Francisco without making any water, yet 
her bottom was set up 2 in. at a point 100 ft. abaft 
the stem, although she is but 200 ft. long, and all 
the cement in the forehold was started, 10 hold 
stanchions were bent and two broken, and three 
orlop deck beams were buckled, and one broken 
at the arm. 

WercHts oF MACHINERY. 

‘*Estimated Weights of Machinery,” by Pro- 
fessor George R. M‘Dermott, was a valuable paper 
which showed how the author had collected the 
recorded details of the weights of machinery in 
over 300 vessels, and deduced from them certain 
empirical formulas. He then compared the actual 
and deduced weights, showing in a tabulated form 
the accuracy acquired. 


Navy YarpD EXPENsEs. 

‘“ Navy Yard Expenses,” by Naval Constructor 
W. J. Baxter, United States Navy, showed the 
relative cost at the Government yards and at 
private yards. He stated the total cost at the 
navy yard was much less than was supposed, and 
that certain items were gradually disappearing. 
This reminded your correspondent of the Dutch- 
man’s pig: ‘‘How much did he weigh when 
dressed ?”’ asked a neighbour, ‘‘ Vell,” said Hans, 
‘‘He did not veigh so much as I expect, and I 
never thought as how he vood.” The gist of this 
argument seemed to be that if the navy yards could 
cut down their expenses to those of the ship yards 
they could work as cheaply, provided they had the 
same labour-saving machinery and the same advan- 
tages of location, and did not spend any more than 
the private yards; although the author did not 
wish to be understood as an advocate of building 
warships only at the Government yards. 


PNeuMATIC STEERING GEAR. 

The last paper was ‘‘ Pneumatic Steering Gear of 
the United States Monitor Terror,” by H. A. 
Spiller. We intend to publish this paper in full 
with its illustrations in an early issue, since much 
abbreviation might result in conveying an erroneous 
impression of the apparatus. 

The tellers reported, and the following officers 
were elected: President, Clement A. Griscom ; 
Vice-Presidents, F. M. Bunce, Charles H. Cramp, 
Philip Hichborn, Charles H. Loring, T. W. Hyde, 
William H. Webb, George W. Melville, George 
W. Quintard, Irving M. Scott, E. A. Stevens, 
Frank L. Fernald; members and associate mem- 
bers of the Council, Francis T. Bowles, French 
E. Chadwick, Washington L. Capps, James E. 
Denton, William F. Durand, Edward Farmer, 
H. T. Ganse, Nathaniel G. Herreshoff, William 
H. Jacques, John C. Kafer, Frank B. King, Frank 
E. Kirby, W. M. McFarland, Jacob W. Muller, 
Lewis Nixon, John F. Pankhurst, C. H. Peabody, 
Herrington Putnam, William T. Sampson, Horace 
See, E. Platt Stratton, Stevenson Taylor, and 
George E. Weed. The meeting adjourned to 
gather at Delmonico’s for the usual banquet, and 
when they separated, each felt that he had enjoyed 
the meeting. 








THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 
THe AvexanpeR III. Brince. 

Amone the works now being rapidly pushed for- 
ward in Paris in connection with the International 
Exhibition of 1900, the most important are those 
for the new bridge crossing the Seine, which will 
form an extension of the new avenue through the 
Champs Elysées. We have already referred on 
several occasions to this bridge, the foundation 
stone of which, it will be remembered, was laid by 
the Czar of Russia on the occasion of his triumphal 
visit to Paris. The caisson on the right bank of 
the Seine has been completed ; it was sunk until it 
rested upon a solid bed of limestone, and has been 
filled with béton up to the height on which the 
masonry is to be commenced. Preparations will 
now be made for the construction of the similar 
caisson on the opposite side of the river. We pro- 
pose to describe this interesting part of the work, 
which we illustrate by some general views taken 
from photographs that have been furnished us by 
Mr. Alby, resident engineer of the bridge, and by 
detailed drawings, for which we are indebted to 
Messrs. Daydé and Pillé. This eminent firm of 
contractors is completing the whole of the caisson 
work, which has been designed by them, as a sub- 
contract for Messrs. Letellier and Boutrinquin, who 
obtained the contract for the masonry of the bridge. 
The caisson on the right bank has the form of a 
parallelogram, like that of the abutment; it is 
144 ft. 4 in. in length measured across the width of 
the bridge, and 116 ft. in the other direction ; it 
consists of a steel framed chamber, the form of 
which is shown in the plan, Fig. 3, page 788. The 
outer plating of the caisson is .24 in. thick, the 
plates being 11 ft. 10 in. long and about 47 in. wide; 
they are connected by vertical cover strips riveted 
to make water-tight joints. The sections, Figs. 1 
and 2, show the methods of bracing the sides 
of the caisson in such a way as to give it ample 
resistance, especially in a vertical direction. The 
lower edge is formed as shown in Fig. 5, with a 
cutting edge built up of plates and angles. The 
roof of the caisson is 6 ft. 3 in. above this cutting 
edge; it covers the compressed-air working 
chamber, and will serve as the actual foundation 
on which the masonry will be built; the form 
of the girders carrying the roof is indicated in 
Figs. 1 and 2, and the close covering is made of 
plates .20 in. in thickness. The main framing 
of the caisson consists of two series of steel 
girders placed at right angles to each other. The 
first series is formed of four girders shown in 
the transverse section, Fig. 1; they form bulkheads 
109 ft. 2 in. long, placed at right angles to the axis 
of the river, and spaced 31 ft. 6 in. apart. These 
bulkhead girders are finished at the lower sides by 
knife-edges made of angle-irons ; this arrangement 
assists in distributing the weight of the masonry 
which is transferred to them from the caisson. 
Each bulkhead girder is built up with solid web- 
plates .28 in. thick, for a distance of 29 ft. 6 in. at 
each end, stiffened with vertical angles at the 
points where the upper series of girders cross 
them. Additional stiffness is obtained at these 
points of intersection by the introduction of 
diagonal struts from the bottom of the longitu- 
dinal girders to the underside of the upper 
series of transverse girders (see Fig. 1). The 
central part of the bulkhead girders is open 
with vertical and diagonal bracing as shown in 
Fig. 2; the upper member consists of a web 
14.6 in. deep and .28 in. thick, strengthened by 
angle-irons ; the lower member has a web 16 in. by 
.28in. and four angle-irons arranged in the form 
of a cross so as to form the cutting edge. The in- 
termediate bracing connecting the upper and lower 
members is made of verticals built up of four angle 
bars and of diagonals. There are four of these 
lower girders in the width of the caisson, besides 
the two outer girders that form the exterior wall 
and the main cutting edges. The second series of 
the girders is placed above, at right angles to, and 
resting on, the lower series. There are 27 of these 
girders in the length of the caisson ; they are 145 ft. 
3in. long and are spaced about 6 ft. 3 in. apart 
from centre to centre ; the depth of these girders is 
63.38 in. They are of the lattice type, with top and 
bottom members made of plates 9 in. by .28 in. and 
two angle-irons ; as will be seen from the section, 
Fig. 1, these girders are strengthened by vertical 
stiffening plates immediately above each of the 
lower girders. The ceiling of the working chamber 





consists of steel plates closely riveted to the 
underside of the upper girders, which will pro- 
ject upwards into the masonry. The whole 
series of girders is connected by a system of hori- 
zontal diagonal bracing to prevent the structure 
being distorted before the spaces between the 
girders are filled up with masonry. It will be seen by 
reference to the enlarged section of the outer wall 
and cutting edge of the caisson, Fig. 5, that the roof 
of the latter does not extend so far as the external 
wall, but stops at a distance of 37.5 in. from it. At 
this point it runs obliquely down to the lower edge, 
thus forming a side wall of plates .20 in. thick ; the 
junction between the roof plates and this sloping 
wall is made with angle-irons. 

The same figure shows the method of bracing 
the cutting edge and the connection with the 
upper girders. The outer side is covered with 
close plating, and the prismatic space inclosed 
was filled with béton before the operation of sink- 
ing the caisson was commenced ; this not only gave 
additional rigidity to the structure, but by its 
weight assisted in the work of sinking the caisson. 

The depth of the caisson is 12 ft. 1 in., and above 
this come the vertical sides, which increase the height 
by an additional 19 ft. 8 in.; this height is sufti- 
cient to protect the work of placing the masonry 
from the river; the sides are formed of plates 
.16 in. thick. On the river face of the abutment, 
and for a short distance on each side, they will he 
removed as soon as the masonry is completed, but 
on the land end of the abutment, and for a portion 
of each side face, they will be permanent. The 
plates are suitably stiffened and bolted together 
so as to make a water-tight enclosure. The plan, 
Fig. 3, as well as the two general views, Figs. 7 and 8, 
page 789, show the positions of the 10 air locks which 
rise from the roof of the working chamber ; they 
are placed in two rows parallel to the river face of 
the caisson, each compartment of the working 
chamber having two air locks. Each of the shafts 
is composed of a fixed length 61 in. high, rising 
above the roof of the working chamber ; above this 
they are extended by a series of sections giving the 
necessary height. The lower and fixed length is 
connected to the roof of the working chamber by 
an internal angle-iron ring; at this point the 
internal diameter is 35.8 in., but elsewhere it is 
about 40 in. ; the plates, of which these sections 
are made, are .28 in. thick. The air locks at the 
top of these shafts are about 49 ft. above the 
caisson, and each of them is supported by a timber 
staging as shown in the perspective views; the 
top of the staging is covered with a close floor- 
ing on which is laid a system of narrow gauge 
lines for the small spoil wagons that were raised 
from the working chamber through the shafts 
and air locks during the process of sinking the 
caisson, and, which, when this part of the work 
was completed, were used for bringing the béton 
required to fill the chamber. During this process 
of excavation the contents of the wagons were 
tipped over the edge of the working platform into 
barges moored alongside. But for the first part of 
the work a simpler method of dealing with a part 
of the excavated meterial was followed. By re- 
moving the ground for the rear portion of the 
abutment, and depositing the spoil in the water 
along the bank, a platform was made sufficiently 
large to support the front part of the caisson ; but 
as this made-up ground would have been unsafe as 
a temporary foundation, it was strengthened by a 
system of girders resting on piles driven into the 
river bed in front of the caisson. When the con- 
struction of the latter was completed, the girders 
were removed, and the forward part of the bottom 
of the caisson was in free communication with the 
river. As the work of excavation proceeded, a part 
of the spoil was thrown into the river and then 
removed by a floating dredge, as shown in Fig. 7. 
This method was original, but it would scarcely 
seem to have been economical, and it will not be 
followed in the construction of the abutment on the 
opposite bank, the caisson of which will not project 
into the river. 

As regards other exhibition work, steady progress 
continues to be made. During 1896 an expendi- 
ture of 1} million francs was incurred, almost 
entirely in preparatory work ; the expenditure for 
the present year will reach nearly 11 millions ; the 
budget for 1898 is 29 millions, and for 1899 it will 
be 24 millions, while for 1900, partly for final 
executive expenses, but chiefly for administration, 
at least 38} millions will be required. If to this 
be added the work of demolition after the close of 
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the Exhibition, the estimated total outlay is 107 during this process a goliath crane is used. It 
million francs, which is seven millions in excess of forms a prominent feature in the view already 
the original estimates ; it is, however, confidently referred to, which we publish on page 800. On 
expected that the success of the Exhibition will | our two-page plate this week, and on page 792, we 
more than compensate for this great expenditure. give details of this interesting crane, and these will 
= es be readily followed after a glance at the view on 
= es S age 800, which shows the general arrangement. 
VICKERS’ WORKS AT SHEFFIELD. The crane lifts 100 tons, and travels on = laid 
(Concluded from page 762.) for a length of 200 ft. on a gauge of 55 ft., while the 

THE Construction oF Guns—(concluded.) height to the track for the monkey carriage is 75 ft. 
Arter the gun is wire-wound, as was described in| The main frame is built up of girders and columns 
the previous article, it is, if necessary, ‘‘skimmed | of box section, each leg being splayed out in the 
up ” in the lathe to get rid of any irregularities due | form of the letter A to a width at foot of 33 ft. 6 in., 
to difference in section of the wire, &c., and it is' and mounted on a box girder 39 ft. 9 in. long, 
then measured up and the outermost layer of all— | mounted on two travelling wheels at 35 ft. centres, 
the jacket and B tube—are carefully bored to athe bearings, &c., being shown in Figs. 219 and 
somewhat smaller diameter. The gunis then taken | 220. On one side of the gantry there is carried 
to the building-up yard, which is illustrated by | the multiplying tackle, and the engine-house con- 
Fig. 203 on page 800. Here the jacket and B taining all the machinery for operating the crane. 
tube are shrunk on, and this being done the | Of this leg details are given in Figs. 204 to 210 on 
gun goes back to the lathe, where the out- | the two-page plate. The other side of the gantry is 
side is finished. The gun is then rifled. For this | exactly the same, except that there is no tackle or 
there are several tools. Those for quick-firing | machinery. The cross-girders at the top, on which 
guns consist of a horizontal frame, on one side the monkey carriage works, are illustrated in detail 
of which is a >-slide carrying a vertical saddle by Figs. 211 to 216. These girders are 57 ft. long 
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supporting the rifling-bar. This saddle has a hori- | over all by 5 ft. depth, and are placed at 6 ft. 2 in. 
zontal as well as a vertical motion. The former is | centres. On each there are two lines of rails 20 in. 
obtained by screw and nut. The vertical motion, | apart, the monkey carriage having eight wheels, 
by means of which the rifling-bar is given the neces- | four on each axle. This carriage is shown in detail 
sary twist in the gun, is obtained by a guide-bar ; by Figs. 225 to 230, while the diagram, Fig. 231, 
the lower end of the saddle has a roller running on a | shows the general arrangement of the chain pulleys. 
suide-bar which can be set to any angle to suit |The hoisting mechanism is operated by hydraulic 
the pitch of the rifling. The saddle has a rack | power, the water pressure being supplied by pump- 
which gears into a spurwheel on the rifling-bar. | ing engines on the crane, and, as already indicated, 
The machine is driven by a 14 horse-power motor | multiple gear is used. ; 
running at 1000 revolutions per minute. The) The general arrangement of the machinery is 
armature spindle has a steel spur-pinion gearing | shown by Figs. 222 to 224. The pumping engine is of 
into a wheel mounted on the countershaft, and by | the vertical direct-acting type, having two cylinders 
reversing clutches and bevel-wheels the saddle is | 18 in. in diameter by 18 in. stroke, the piston-rod 
given a quick or slow motion. _Of course, the gun | being coupled direct to the plungers of the pumps. 
remains fixed, while the rifle-bar rotates and is | The details of this engine are yiven in Figs. 235 to 
guided in its spiral course by the vertical move- |240, and Figs. 249 to 252, on page 792 and the 
ments of the saddle. The larger guns are rifled in| present page, so that it is not necessary to give 
a machine of different design. | further particulars here. The hoisting cylinder is 
Reverting to the building-up yard, illustrated on | mounted on a frame which also carries four groups 
page 800, the tanks shown are only the coverings of | each of four chain pulleys, constituting one part of 
very deep pits. One of them contains 14,000 gallons | the multiple gear of the hoisting chain (Fig. 222). 
of oil, into which the gun tube is dipped for harden- | On the head of the ram are four corresponding 
ing. Another is for tempering the gun, a third is | groups of chain sheaves (Figs. 204 and 205). The 
a re-heating furnace fired with producer gas, and the ‘ram is of 18 in. diameter, with a stroke of 18 ft., 
fourth, the largest, is for the building up. This latter |and the multiple gear is such that this stroke 
is 23 ft. Gin. deep below, and 23 ft. 6 in. high above, | is equal to lifting the load through 67 ft. The 
ground level, and is fitted with gas jets for heating, hoisting chain passes from the multiple pulleys 
and with water taps for cooling the gun. The | up to the cross-girder over guide sheaves to the 
process of building up consists in shrinking on | travelling monkey, and from that down and round 
hot rings or jackets over the wire-wound tube, | the bottom block; this being repeated eight times, 
and for manipulating the rings and the gun tube and the chain finally passing over the monkey again 











to the anchorage at the top of the leg, opposite that 
carrying the machinery. The total length of chain 
for the crane is about 2500 ft., and it is 14 in. in dia- 
meter. The lifting block is shown by Figs. 232 to 234. 

The cross traverse of the monkey on the crane is 
worked by an inverted vertical engine, having two 
cylinders 7 in. in diameter by 10 in. stroke, fitted 
with double eccentric and link-reversing gear driving 
through bevel and spur gear. It is placed on the 
gantry alongside of the boiler (Fig. 222). Adjoining 
this engine is another of the same type and size for 
traversing the crane along the rails. The engine is 
geared to the axles on both sides of the two crane 
tracks, the connection to the side opposite to the 
machinery platform being by vertical shafts up the 
legs and horizontal shaft along the cross-girder on the 
top. The boiler, also mounted on the crane, is of the 
vertical cross-tube type, working at 701b. pressure, so 
that the crane is entirely self-contained, and is con- 
trolled by a workman on the platform, the levers for 
all the valves being placed at convenient positions. 

Before departing from the subject for the present 
it may be interesting to give one or two particulars 
as to the distinctive features of Messrs. Vickers’ 
new 6-in. gun with which such very satisfactory 
results have been realised recently. In the first 
place, the screw of the breech mechanism is of 
novel design. Instead of being of the usual inter- 
rupted screw pattern with screwed and plane sur- 
face alternating, the circumference of the block is 
divided into eight equal parts, with only two parts 
of the circumference of plane surface. After one 
plane surface, the next is screwed, the third is also 
screwed, but of slightly increased diameter, and the 
fourth is of still greater diameter ; and these four 
are repeated in the same order until the circum- 
ference is completed. Thus only one-eighth turn is 
necessary to lock the breech, while at the same time 
three-fourths instead of one-half of the screw block 
is threaded, so that the resistance to internal pres- 
sure is increased. By this and other details great 
powers are obtained for working the usual system 
of obturation by the single movement of a horizon- 
tal lever without the semblance of any complication, 
and its action is such as not to necessitate a large 
space in working. In combination with this 
system of breech screw and mechanism, a new 
type of apparatus for working the firing primer is 
arranged, all its functions being worked automa- 
tically. The firing primer is placed in the vent 
with the breech open, and when the breech is closed 
the slide automatically covers the tube, rendering 
it safe until the mechanism is securely locked. 
Then, when the breech is opened, the primer is auto- 
matically ejected, and thus no time is lost in load- 
ing owing to the priming of the gun. The gun 
itself is of 45 calibres length of bore, and weighs 
7 tons 8cwt. Steel wire and long tubes form im- 
portant elements in the construction of this gun, 
which is specially strengthened in the chase to 
withstand the somewhat higher chase pressures 
necessitated by the greater energies required. It 
was considered desirable by the Admiralty that 
such a type of high-power gun should not make 
use of the ordinary type of metallic cartridge- 
case for holding the charge. ‘Trials were therefore 
considered necessary with a view of obtaining the 
highest-powered type of heavy quick-firing gun em- 
bodying a special type of obturation not necessitat- 
ing metallic cartridges. 

The mounting of this gun, which we hope also to 
illustrate at some early date, isin appearance very 
compact, and could be easily and quickly applied 
with little constructional alteration for the purpose 
of rapidly armouring our large mercantile fleet 
should occasion demand. The gun is made to slide 
in a cradle bored eccentrically in such a manner as 
to give the necessary strength for the transmission 
of the recoil, whilst the thinner part forms a cover 
to prevent dirt from getting between the rubbing 
surface, as well as to offer greater protection to the 
gun. The cradle is mounted on trunnions resting 
in trunnion bearings which are so arranged that the 
gun can be easily and quickly housed inboard. The 
trunnion bearings are in the form of caps, and rest 
in the top carriage. The top carriage is of very 
strong design, and the lower part is in the form of 
a long sleeve, which is dropped over the pivot and 
balanced on a small ball bearing at the centre and 
top of the pivot, and placed in such a manner that 
the balls can be easily got at, and adjustment made 
if desirable. The pivot on which the mounting re- 
volves is hollow, and very strong for its weight. 
The lower part is flanged in such a manner as to 
offer a large deck surface to take the downward 
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the present, however, we conclude our series of 
articles with an expression of thanks to the com- 
pany for the permission to illustrate their works so 
fully, and to the managing directors. For valuable 
help rendered in the preparation of our articles we 
have specially to thank Mr. Douglas Vickers and 
Lieutenant Dawson ; the departmental managers 
at Sheftield—Mr. J. L. Samuda-Benthall, of the 
armour-plate department ; and Major Bruce, of the 
railway department; Mr. Henry Cooper, chief 
engineer ; Mr. Cooley, secretary of the company ; 
Mr. R. A. Skeggs, and Mr. Brooks. 











A L. AND N.-W. LOCOMOTIVE, WITH ITS 

EQUIVALENT IN RAW MATERIAL. 
Our engraving on page 793, which has been prepared 
from a photograph with which we have been favoured 
by Mr. Webb, shows very clearly the amount of raw 
material which is worked into a typical London and 
North-Western Railway locomotive. The actual en- 
gine shown is one of the very successful eight coupled 
locomotives built some years ago by Mr. F. W. Webb 
for mineral traffic, the chief element in design being a 
high tractive power. But the chief interest of our 
engraving is in the mass of raw material arranged in 
front. The illustration gives the names and weights of 
each element, but these may be reproduced here, and 
they may be given, according to their weight, which is 

not by any means equivalent to their importance : 
Tons cwt. qrs. 


Coal : 57 «10 0 0 
Steel scrap 28 2 3.15 
Pig iron - 7 es 24 4 0 7 
Scrap, wrought-iron = 7 6 0 0 
Swedish jon ... a ce 6 9 0 90 
Copper ingot... sek 4 19 1 21 
Coke oh = ; we i 0 0 
Spiegel =. oss be 2 16 3 
Cast-iron scrap ae ee 1 10 1 15 
Limestone... he re 0 18 1 1 
Block-tin Res ee = 0 4 3. «14 
Lead ... aoe . 7s 0 0 2 2 
Tile zinc i os 0 0 2 204 
Phosphorus copper ; 6 2 14 
Ferro-manganese... as 0 1 0 20 
Red ore NG 5 or 0 1 0 8 
Chrome ee 0 0 1 2 
Aluminium ... 0 0 0 18 
Antimony _... a sa 0 0 0 4 
Total 138 18 2 24 


It will therefore be seen that the total is nearly 139 
tons ; the locomotive in its complete state represents a 
weight of only about one-third this total. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1897. 
(Continued from page 783.) 

WE return to the subject of the marine work com- 
pleted during the year, as we promised last week when 
reviewing the operations of the 12 months in a general 
way, and now propose to consider the work in the 
several districts of England, reserving Scotland and 
Ireland for another issue. And first we take the geo- 
graphical district comprised within the term the north- 
east coast—from Blyth to Whitby. Iv the first place, it 
is interesting to note that while the Clyde total shows 
a decrease equal to 23.8 per cent., or 80,487 tons, the 
north-eastern ports have experienced a decrease in 
their output of only 16.6 per cent., or 110,748 tons : 


1897. 1896. 1895. 1894, 1893. 1892. 
Tons. Tons. Tons. Tons. Tons. Tons. 
North-east 
ports 556,890 667,638 516,224 545,078 435,349 631,751 
Clyde 341,817 422,304 359,625 339,640 279,916 335,191 


An interesting point is that there has been a decrease 
in the proportion of foreign tonnage to the total. In 
the past year 172,999 tons of shipping were built for 
abroad, equal to 31 per cent. of the total, whereas in 
the previous year the ratio was 35 per cent., in 1895 
27.6 per cent., in 1894 16 per cent., and in 1893 
14.7 per cent. It will be seen that these ratios 
synchronise with the upward and downward move- 
ments of the total. On the Clyde, on the other hand, 
there has been an increase in the proportion of ton- 
nage for abroad, It totals 96,481 tons, equal to 28,22 
per cent., against 26.7 per cent. in 1896, and 33.2 per 
cent. in 1895. The Tyne and Wear produced the 
greater part of the tonnage for abroad, the Tees 
showing a large decrease. We have already referred 
to the large number of vessels sent from the north- 
eastern ports to the Clyde: last year the balance was 
really in favour of the Scotch port. Again, the pro- 
portion of tonnage built for local ports has been under 
the average of recent years, about 9 per cent., while 
on the Clyde 26.6 per cent. of the total was locally 
owned, so that they could well afford to allow a few 
orders to go to the north-eastern ports. 

Few sailing ships are built in the English district ; 
the total sailing tonnage is 10,240, but this includes 
the Havana Dock, of 8550 tons, by Messrs. Swan and 
Hunter. The ratio of carrying sailing tonnage 


is almost ni/, whereas on the Clyde it was 11.9 per 
cent.—about the same as in the previous year. All 
the tonnage, therefore, required machinery ; and if 
we deduct the power provided by Messrs. Humphrys, 
Tennant, and Co., London, for the Elswick high-speed 
cruisers, we find that the ratio of power, even in- 
cluding the six high-powered torpedo-boat destroyers 
and two fast British cruisers, works out to 410,656 
horse-power for 536,000 tons, or about 0.76 horse-power 
per ton. If warships are excluded, the ratio works 
out at less than 0.6 horse-power per ton, which gives a 
good idea of the general run of the ships constructed. Of 
course, there have been one or two exceptions, like the 
twin-screw steamer Avon, built by Messrs. Wigham 
Richardson and Co. for the Carron Company’s London 
and Grangemouth service. To such vessels we may 
refer in dealing with the returns of the individual 
firms. Meanwhile we may give a note of the output 
of the firms who do not construct ships, adding only 
one or two shipbuilders who have a total indicated 
horse-power in excess of these firms : 


Indicated Horse-Power of Engines Constructed by Marine 
Engineering Firms. 
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; r. -¢ | 1897. | 1896. | 1895. | 1894. 
Name. No. of > ; > 4 
| Vessels. L.H.P.|1.H.P.| £.H.P.| 1.H.P. 
Hawthorn, Leslie, and Co...) 19 49,650 20,800 49,300 48,650 
Palmers’ Company, Limited) 13 18,635) 46,300 28,250 16,600 
North-Eastern Company, Li- 
mited, Wallsend and Sun- 
derland ie a =: 45 43,575) 54,440 27,430 36,835 
Blair and Co., Stockton... 25 432,600) 50,070 41,550, — 
George Clark, Lin. ‘ed ae 16 27,600) 37,200 24,160, 4,775* 
Central Marine Works, Har- 
tlepool rs i - 22 27,350] 24,950 34,000 32,050 
Wallsend Company, Limited 22,675] 13,460 29,260 21,250 
J. Dickinson and Sons, Sun- | 
derland .. ae) ae! AL 421,750] 25,260 23,409) 20,025 
W. Allan and Co., Limited .. 9 11,000) 10,625 9,090 16,200 


* Nominal horse-power. 

Sir Christopher Furness, Westgarth, and Co., Li- 
mited, state that, owing to very considerable alterations 
in their works, and to the disastrous engineers’ strike, 
their output has been very materially reduced, and they 
have, therefore, decided not to publish a return for 
this year. Most other firms also make a note to the 
effect that had it not been for the strike their produc- 
tion would have been much larger. In the Table we 
have not included the power where only boilers were 
supplied ; the North-Eastern Company have several 
instances where this was the case. 

THE TYNE. 

The total production of the yards on the Tyne was 
142 vessels of 211,050 tons, eight vessels more than in 
the previous year, but 35,832 tons less ; but last year 
the total was unusually high, having exceeded the 
aggregate of 1895 by 73,000 tons. This year’s produc- 
tion is therefore over the average, and but for the 
stoppage in the engineering trade the work of 1897 
would have been exceptionally good. Excluding the 
dock, the only sail craft were of 300, 390, and 600 tons, 
and of the steam craft 27,983 tons were of warships, 
as against 34,355 tons in the previous year. Of this 
24,160 tons were for foreign navies—all by Sir W. G. 
Armstrong, Whitworth, and Co.—as compared with 
30,400 tons last year. The remaining warship tonnage 
is made up by two cruisers by the Palmers’ Company and 
four 30-knot torpedo-boat destroyers, three by Palmers’ 
Company, and one by Messrs. Hawthorn, Leslie, and 
Co. ‘The indicated horse-power of propelling machinery 
constructed was 212,359, excluding, of course, that 
made in London for Elswick warships. This is about 
the same as in the previous year, but is more than in 
some former years. 

The tonnage for foreign owners is still higher than 
is the case with any other district, although the pro- 
portion is considerably less than in 1896. In all, 
97,126 tons were for abroad, a fourth of this, as we 
have already suggested, being warships. This makes 
up 41.28 per cent. of the total, as compared with 47.2 
per cent. last year, but with this exception it is better 
than in any antecedent year. Of the total Norway 
took 22,246 tons; Japan, 17,099 tons; Russia, 15,660 
tons; and Holland, 14,382 tons ; with a ship each for 
several other nations. Germany has in previous years 
been a fairly good patron, but this year is not on the 
list of prominent countries. As regards home tonnage 
very little was ordered by local firms, whereas in the 
previous year 36,129 tons were so placed. Liverpool, 
as formerly, was a good client, taking 35,286 tons ; 
London, 17,489 tons. The largest merchantman 
was built by Messrs. Swan and Hunter—the Monarch, 
of 7296 tons and 3500 indicated horse - power, 
for Liverpool. Palmers’ Company launched two 
cargo carriers for Liverpool—Montcalm and Mon- 
terey—of 7058 tons and 3500 indicated horse-power. 
The Monarch was engined by the Wallsend Com- 
pany. These vessels fell short of last year’s biggest 
steamer, which was of 8820 tons, built by the first- 
named firm. The average size is rather less than 
in previous years ; this is the experience all along the 
line. Of the total number of vessels 79 were under 





500 tons—due to the inclusion of a large number of 





steam trawlers. There were six vessels over 5000 
tons, against 17 in the previous year. Only one war- 
ship exceeded 5000 tons, as compared with five in 
1896—the others were purely cargo carriers. Between 
4000 and 5000 tons, there were nine vessels, against 
seven in the previous year; between 3000 and 4000 
tons, the same number as in the previous year, 16; 
and between 2000 and 3000 tons, nine against 16. 

Messrs. C. 8. Swan and Hunter, Limited, Wallsend, 
head the Tyne list with 11 vessels of 48,570 tons, which 
is 5600 tons less than that with which the Elswick 
firm occupied the same position last year, and 9000 tons 
more than the total which placed Messrs. Swan and 
Hunter second last year. It is 22,300 tons more than 
the company’s output in 1895. The firm’s return in- 
cludes the Havana dock, which appears for 8550 tons, 
and 10 steamers iilng. from 2115 up to 7296 tons, 
the latter the largest built on the river this year, 
These 10 steamers had engines of 0.6 indicated horse- 
power per ton, the total being 24,600, four being 
engined by the Wallsend Company, four by the North- 
Kastern Company, one by the Central Marine Com- 
pany, of Hartlepool, and the other by Sir C. Furness, 
Westgarth, and Co. Palmers’ Company, of Jarrow, 
come second with a return which includes three 30- 
knot destroyers—a craft with which they have been 
exceptionally successful, two 20-knot cruisers of the 
Peloris class, a screw tug for Freemantle, and seven 
cargo carriers, one for Copenhagen, the others for 
Liverpool, and varying from 3708 to 7058 tons. Several 
of these had engines of less than half their gross 
tonnage. The totals are 13 vessels, 40,319 tons, 
and 48,635 indicated horse-power, which, although 
slightly less than last year, is, nevertheless, very satis- 
factory, especially as the company have again got on 
to the dividend-paying status. 

Sir W. G. Armstrong, Whitworth, and Co., Limited, 
have the same number of vessels as their neighbours at 
Jarrow, made up of eight twin-screw, two single- 
screw, two paddle steamers, and abarge. As we have 
already described in our article on war shipbuilding 
(page 774 ante), there are included two small armoured 
ships for Norway, the O’Higgins of 8500 tons and 16,000 
horse-power, the Takasago of 4160 tons and 14,750 
horse power, and the Hai Tien of 4500 tons and 17,000 
indicated horse-power. The other vessels are small 
and of comparatively low power. The total tonnage 
is 29,242 tons, the indicated horse-power 61,350 ; but, 
as shown on the Table, this output is rather less than in 
some preceding Sap Messrs. John Readhead and 
Sons, South Shields, take the same place as last year, 
their total being eight vessels, 23,659 tons and 11,700 
indicated horse-power. The vessels are all of about 
3200 tons and 1500 horse-power, excepting one of 1819 
tons and 1350 indicated horse-power and another of 
2472 tons and 1350 indicated horse-power. They have 
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C. S. Swan and Hunter, | | 
Limited. .. «+! 11 | 48,570] 24,600] 39,608] 17,625) 26,223 
Palmers’ Company, Ltd. ..| 13 | 40,319 48,635 | 36,185 46,300) 27,440 
Sir W.G. Armstrong, Whit-| | | 
worth, and Co , Limited | 13 | 29,242) 61,350) 54,157] 67,770) 30,461 
J. Readhead and’Sons ..| 8 | 23,659) 11,700) 22,541) 12,750) 25,040 
W. Richardson and Co. . | 8 | 18,217) 15,200) 24,257| 30,250) 13,393 
Tyne Company .. —_..| _5 | 18,020/ 10,000] 17,691] 9,775| 10,113 
W. Dobson and Co. ..| 12 | 10,862] 9,350] 13,246) 9,30) 8,440 
Wood, Skinner, and Co. ..| 7 | 7,126) 5,195, 5,550) 3,770) 2,991 
Hawthorn, Leslie, and Co.| 14 | 6,449] 49,650, 26,008) 20,800) 19,968 
Edwards Brothers .. ..{ 33 | 6,147/11,750! 4,663) 1,360 2,876 
J. P. Rennoldson andSons| 7 | 1,371) 2,559) 1,985) 2,472) 1,226 
J. T. Eltringham and Ce. | 9 | 1,068) 2,370| 582/ 1,950) 402 
| | ' | 








also constructed boilers and machinery for the steamers, 
and in their repairing and graving dock departments 
have done a large amount of repairs to steamers and 
their machinery. In common with other firms on the 
river, the work of the firm has been considerably re- 
tarded through the existing strike of engineers; but for 
this, although the above totals show an increase upon 
the output of 1896, they would have been increased to 
a still greater extent. 

Messrs. Wigham Richardson and Co, built eight 
vessels, of 18,217 tons and 15,200 horse-power, the 
most notable vessel being the twin-screw Avon, to 
which we have already referred. Several of the others 
have also been fitted with engines on the Yarrow- 
Schlick-Tweedy system, which we have recently fully 
illustrated and described. The output, it will be 
seen, is rather under the average. The Tyne Iron 
Ship Building Company, Limited, whose works are 
at Wilmington Quay, have launched five steamers 
varying between 3103 and 4034 tons, all for British 
owners, with engines of the triple-expansion type. 
This is one of the highest totals attained by the firm. 
Messrs. William Dobson and Co., Low Walker, include 
seven paddle steamers for Russia, each of 273 tons, 
with triple-expansion engines of 400 horse-power, while 
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three of their small screw steamers had compound 
engines. Messrs. Wood, Skinner and Co., who-have 
improved on the total of the two preceding years, 
include two 1390-ton steamers for foreign owners, and 
two large and three small steamers for British owners, 
the latter with compound engines. Messrs. R. and W. 
Hawthorn, Leslie and Co., Limited, have in their 
return a large number of small vessels of considerable 
speed, there being 14 in all, one of them a 30-knot de- 
stroyer, four twin-screw steamers of 976 tons, one a 
single screw vessel of 98 tons, while the remaining 
eight are paddle steamers of 272 tons and 400 indi- 
cated horse-power—all for abroad. The company were 
very busy in the engine works, building engines for 
two British and two foreign warships and a foreign 
merchantman, the total power being 49,650 indicated 
horse-power, which is the highest of any north-east 
coast firm. During the year the company has carried 
out in their dry - ee very large reconstructions of 
the steamers Nijni Novgorod and Oral, of the Russian 
Volunteer Fleet, and the Miguel Jover, of Barcelona. 
Messrs. Edwards Brothers, North Shields, have gone 
in very largely for fishing craft, and their return 
includes thirty trawlers or other vessels associated 
with the harvest of the sea. Messrs. J. P. Rennoldson 
and Sons, South Shields, built two sailing boats of 
300 tons, and four steamers, engining a fifth, so that 
their tonnage is in excess of last year; while in Messrs. 
Jos. T. Eltringham and Company’s return only one 
of nine vessels was for foreign owners. 


THE WEAR. 


The characteristics of former years are again in- 
dicated by the returns from the Wear—no sailing 
ships, all large steamers between 3000 and 4000 tons, 
with half-a-dozen over that figure, and a goodly pro- 
portion for local owners. This year there is a large 
decrease on the total, and all firms, with one or two 
exceptions, have contributed to the falling off in the 
aggregate, which is 37,000 tons, or 17 per cent. Last 
year the total was the highest ever reached, but withal 
there is a decrease of 9000 and 12,000 tons respectively 
on the figures of 1891 and 1892. The total number 
of vessels was 64, or 20 fewer than in the previous 
year. ‘The percentage for foreign owners is this 
year again higher than prior to 1896, 47,074 tons, 
about a fourth having gone abroad ; France taking 
8092 tons, Germany 6755 tons, Japan 6403 tons, 
Norway 5532 tons, Austro-Hungary 3502 tons, Italy 
3026 tons, South American Republics 3709 tons, and 
Greece, Holland, and Scandinavia one vessel each. 
Germany especially shows a large decrease. Of the 
home tonnage, 32,323 tons only were for owners on the 
north-east coast, the Tyne even taking more than 
Sunderland, which is unusual. Last year 30,148 tons, 
in 1895 53,000 tons, and in 1894 64,000 tons, were 
locally owned ; so that while there has been a slight 
recovery from last year, the drop from 1894 is 
very marked. London took about the same as in 
the previous year, 50,388 tons, but Liverpool only had 
half—16,076 tons ; Glasgow, however, filled the breech, 
taking 34,980 tons. All the vessels, with the excep- 
tion of two 30-knot torpedo-boat destroyers by Messrs. 
Doxford, were low powered, and mostly of the purely 
cargo-carrying type, although a few had ‘“‘ handsomely 
fitted accommodation” for a few passengers while 
carrying 5000 or 6000 tons cargo at 11 or 12 knots. 
Reference may be made here to a new type intro- 
duced by Messrs. Priestman, known as the self-trim- 
ming trunk steamer, the arrangement consisting of a 
central deck with a trunk on the top acting as a 
feeder to the main holds and affording the necessary 
space for cargo hatches. In this it resembles another 
firm’s special arrangement, but there is in this case 
a sloping deck between the raised deck and the 
vessel’s side. Sufficient room is left at the outer side 
of the sloping part for a platform to facilitate the 
working of the vessel. On the top of the sloping 
deck, close to the trunk, is a strongly constructed 
box girder, itself a valuable feature of the vessel’s con- 
struction on account of the unusual longitudinal 
strength which it affords, enabling the firm to dispense 
with the greater portion of the ordinary hold pillars, 
which are found so often in the way, and leaving the 
holds clear for economical stowage, a feature of which 
all shipowners know the value. 

Messrs. J. L. Thompson and Son, Limited, with the 
exception of last year have been at the top of the Wear 
list for 12 years, and they now return to that posi- 
tion with 10 vessels of 33,176 tons, half for abroad 
and half for Britain. Messrs. Wm. Doxford and Sons, 
who come next, have, in addition to the destroyers, four 
Clan liners of about 4850 tons and 2800 horse-power, and 
three slightly smaller ships, all seven being of theturret- 
deck type, now well known. Messrs. Short Brothers 
include two foreign and eight British ships, varying 
from 1740 to 3538 tons. Sir James Laing built a 
steamer of 5435 tons, the largest on the Wear list for 
this year, the total being 15,937 tons, or only about 
two-thirds of that of some previous years. Messrs. 
Robert Thompson and Sons have launched six vessels, 
all for British owners, one of them of 196 tons, but 
the others are in the vicinity of 3000 tons, the largest, 
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* Nominal horse-power. 


for Liverpool, being 3654 tons. They are amongst the 
few firms whose tonnage shows an increase. Messrs. 
John Priestman and Co. built four steamers, two of 
about 3290 tons, one of 2095, and a fourth of their 
special type of 2124 tons—all for British owners ; the 
fifth, of 1860 tons, being for Norway. Messrs. John 
Blumer and Co. include one foreign ship in their return, 
and the totals of this aud the other firms are given in 
the Table. The horse-power of the Wear district is 
119,925 indicated horse-power, which includes the 
machinery for ships not built on the river, but engined 
by Messrs. Dickinson, Allan, Clark, and the North- 
Eastern Company, for ships built elsewhere. 


Tue TEEs. 

Six firms report, and with two exceptions—Messrs. 
Craig, Taylor, and Co, and Messrs. Craggs and Sons— 
all have an output considerably below the average, and 
thus the total for the district is 21,000 tons less than 
in 1896, and 28,000 tons less than in 1895. Indeed, in 
no year during the current decade has the production 
been so low—a fact attributed by most of the firms 
to the strike. In all 41 vessels were launched, the 


nery represents a collective indicated horse-power of 
43,000, so that it was barely equal to 0.5 indicated 
horse-power per ton. All the machinery was not 
made in Middlesbrough or Stockton, the total for the 
district, including that of Messrs. Blair, Limited, 
was very much less than in the previous year—38,045 
against 59,541 indicated horse-power. The vessels 
were mostly deadweight carriers, and only 11 were 
under 1000 tons, while in the previous year there 
were 44 under 500 tons. Sixteen were between 2000 
and 3000 tons, seven between 3000 and 4000 tons, 
while three were between 4000 and 5000 tons—two b 

Messrs. Ropner and one by Messrs. Richardson, Duck, 
and Co. The largest ship was the steamer Montrose, 
of 5431 tons and 3500 indicated horse-power, by Sir 
Raylton Dixon and Co. A much smaller proportion 
of the tonnage was for owners abroad, the total being 
19,206 tons, or 21.43 per cent. of the total, whereas in 
the four preceding years the percentage ranged be- 
tween 29 and 44.5, Unfortunately, the firms here donot 
give much clue to the countries whence the tonnage 
went, which is to be regretted, especially in view of 
our general analysis of the work throughout the 
kingdom. Both Messrs. Ropner and Craig, Taylor, 
and Co. have the satisfaction of sending each a ship to 
Glasgow. Sir Raylton Dixon and Co. again head the 
list with 11 vessels of 30,420 tons of 18,700 indicated 
horse-power, six of the larger vessels being for 
‘foreign’ owners. This is 6000 tons less, but 2700 
indicated horse-power more than in the previous year. 
Messrs. Ropner and Son built seven steamers vary- 
ing between 2177 and 4074 tons, all for British firms, 
and a barge for Lowestoft. Several of the vessels 
were of their trunk type described last year. This is 
not one-half the best total reached by the firm, who 
estimate that they have lost five months’ work through 
strikes. Messrs. Richardson, Duck, and Co. shipped 
abroad two barges, but their other five vessels were 
all for English owners. Their total is 6700 tons less 
than in the previous year and 14,200 tons under that 
of 1895. Messrs. Craig, Taylor, and Co. built five 
vessels, one of 2074 tons for Norway, the others for 
home. Their total, as will be seen from the Table ap- 
pended, is very much greater than in the two preceding 
years, but in 1894 the firm produced 12,809 tons of 
shipping. Messrs. R. Craggs and Sons include four 
foreign and four British ships, the latter representing 
5290 tons out of a total of 9329 tons, which latter is 
1700 tons higher than in the previous year, so that the 
total is unusually high. Messrs. W. Harkess and Son 
huilt two hoppers of special design for the North- 

Eastern Railway Company, but have a fair amount of 





work on hand. 


tonnage being 89,613, while the power of. the machi- | y 
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HARTLEPOOL. 

Notwithstanding an increase in the tonnage launched 
by Sir William Gray and Co., the principal firm in the 
port, the total for Hartlepool is less by 24 per cent. than 
in the previous year ; is, indeed the lowest in any year 
during the current decade. The totals are 24 vessels, 
63,697 tons and 37,000 indicated horse-power, although 
the vessels built in the port had more power than this. 
A slightly larger proportion of the tonnage, too, was for 
abroad—9593 tons, or 15.06 per cent, whereas in the 
previous year the average was 14 per cent. The foreign 
tonnage is made up of three vessels for Copenhagen, 
two for Amsterdam, and one for Flensburg-—all by 
Sir William Gray and Co. Of the tonnage owned in 
Britain 15,747 tons went to London, 7757 tons to the 
Tyne, 3089 tons to Hartlepool itself, and 10,638 tons 
to Hull, principally for the Wilson line. The smallest 
of the ships was 1188 tons, the largest by Messrs. 
Withy, the Victoria, of 7000 tons, while six were 
between 3000 and 4000 tons, and 13 between 2000 and 
3000. Thus 24 vessels were built, as against 32 in the 
previous year. Sir William Gray and Co. launched 20 
vessels of 47,462 tons with an average power equal to 
0.5 indicated horse-power per ton. This output com- 
pares with 17 vessels of 43,545 tons in the previous year, 
or nearly 4000 tons more; but in 1895 the total was 
63,086 tons, which was not even the record total of the 
company. As they remark, they launched in the first 
six months 14 vessels, representing a gross tonnage of 
over 31,000 tons, and if the unfortunate dispute in the 
engineering trade had not occurred, the probability is 
that it would have been a record year so far as this 
yard is concerned. They estimate that the strike has 
meant to them a reduction in the output of eight vessels, 
representing in wages alone, irrespective of material 
and labour thereon, of over 75,000/., which in the ordi- 
nary course would have been circulating in the Hartle- 
pools. The Central Marine Engine Works, which are 
allied to the yard, state that in the boiler department, 
besides boilers for the 22 sets of engines for new ships, 
there have been 21 other marine boilers built, some of 
these of very large size and high pressure, making 
altogether 60 boilers produced at these works. The 
chief engineering feature of the year has been an 
alteration of the boiler-making plant, which, in con- 
junction with the wider plates offered by the im- 
proved facilities of the plate-makers, has enabled the 
firm to produce marine boilers of large size in one 
strake in the length of the boiler, whilst retaining 
their usual plan of flanging the edges of this strake at 
the ends of the boiler, so as to suit flat end-plates, 
thus avoiding all rivets under the bottom of the boiler, 
an improvement in this vital point of the manufac- 
ture which will be at once appreciated by all ship- 
owners. Many boilers in these works are now hewn, 





in four plates, two in the shell and one at each end. 
The work turned out has been principally that of 
machinery for the ordinary cargo steamer, except the 
Rex, a vessel of 16-knots speed, which is being built to 
Swedish order for the new express mail service between 
Sweden and Germany. On trial trip the engines ran 
at 146 revolutions per minute. The total output is 
22 engines of 27,350 indicated horse-power, compared 
with 18 of 24,950 indicated horse-power for 1896. Had 
work proceeded in the usual manner, there is no doubt 
that eight or nine additional sets of machinery would 
have been produced, which would have made the total 
the largest in the history of the Central Marine Works. 

Messrs. Furness, Withy, and Co., Limited, built four 
steamers of 16,236 tons, as compared with 10 vessels of 
31,603 tons last year and 37,200 tons in 1895, so that 
Hartlepool firms have been pretty badly ‘‘ hit” by the 
dispute. Messrs. Irvine’s Shipbuilding and Dry Docks 
Company, Limited (late Irvine and Co.), have not 
lenuahol sey vessels this year owing to the extensive 
alterations and additions to their yard and graving 
dock. These alterations, which are almost completed, 
include the taking in of more ground and the laying’ 
down of new plant, enabling them to build vessels up 





to 10,000 tons. They have now building two vessels 
of 4250 tons, which are nearly ready for launching, 
and they are about to put down a third of 4800 tons 
deadweight capacity. 

BiytH AND Wurrsy, 
We have usually bracketed these ports, as they 





mark the northern and southern points of the north: 
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oe 


east coast district. Their total 
usual, The Blyth Company, Limited, built two 
steamers, one for Newcastle of 2156 tons and 1045 
horse-power, the other for Leith of 3027 tons and 1150 
horse-power. 


was 3139, 3070, 4185, and 2147 tons. The company 


is rather more than] Thornycroft have designed for vessels of this class, 


In the four preceding years the output | 


have had a large amount of repair work in their two | 


graving docks. 
Blyth, launched a composite boat of 81 tons and 32 
indicated horse-power for North Shields. 


The Union Co-Operative Company, | 


They | 


launched two similar ships last year, and have one on | 


hand. Messrs. Thomas Turnbull and Son, Whitby, 


launched one steamer of 3552 tons for London, against | 


two steamers of 5819 tons in 1896, 53898 tons in 1895, 
2753 tons in 1894, and '3,202 tons in 1892, the latter 
the high-water mark. 

(To be continued.) 


H.M.S. ‘‘ FAME.” 


| On the other hand, there are but two torpedo dis- 
| charges, both of which are placed aft. 
| had, in addition, a bow discharge, but the naval autho- 
|rities consider this unnecessary for the later boats. 


On the present and opposite pages we illustrate | 


the torpedo-boat destroyer Fame, one of the recent 
and larger vessels of this type built to the order of the 
Admiralty by Messrs. J. 1. Thornycroft and Co., of 
Chiswick. Fig. 1 is a general view prepared from a 
very successful photograph te ken when the vessel was 
running at high speed. Figs. 2 and 3, on the oppo- 
site page, are a profile view and a deck plan show- 
ing arrangement of armament, &c. 

The Fame is 210 ft. long over all, the maximum 
beam being 19 ft. Gin. and the depth 13 ft. 6in, In 
other respects she closely resembles the Daring, a 
vessel fully described in these columns on previous 
oceasions.* The form of stern is that peculiar to the 
Thornyeroft design, in which the after-part of the 
vessel is flattened under water, the propellers, of which 
there are two, being under the bottom. The engines 
are of the four-cylinder triple-compound type Messrs. 


* See ENGINEERING, vol. lvi, page 674, and vol. lvii., 
page 8950. 


‘open to attack, to the frustration of the tactical plans 
| of his Admiral. 
give the destroyers a chance to be useful in other 


| 


\ 








and which have been already illustrated by us.* The 
engines of the Fame are, however, somewhat more 
powerful than those of the Daring, the cylinders being 
20 in., 29 in., and two of 30 in. in diameter, with a 
stroke of 18in. There are three Thornycroft water- 
tube boilers of the Daring type,t but these are natu- 
rally somewhat larger than those of the latter craft, 
in order to give the increased power required for the 
higher speed of the larger vessel. There are three of 
these boilers, two being forward with a chimney in 
common, and one amidships with a single chimney. 
The gun armament of the Fame is somewhat more 
powerful than that of the earlier vessels. There are 
five 6-pounder guns, two more than in the Daring. 


The Daring 


No doubt in the arrangement of the armament the newer 
vessels more nearly fulfil the conditions sugggested by 
the name of their class, and become more nearly 
torpedo-boat destroyers rather than torpedo-boats. 
There is, perhaps, some danger that an ambitious 
commander of these craft may turn his attention to 
bagging big game rather than to the extermination of 
small fry, and thus perhaps leave his larger consorts 


However, it would be a pity not to 


fields than the destruction of torpedo-boats, which 
might not become an important factor in operations in 
progress. It will be the duty of the Admiral to keep 
his torpedo flotilla commanders well in hand, and 
any glory-hunting vagaries will have to be sternly 
dealt with, whatever their temporary success. This, 
of course, would not mean the destruction of all 


* See ENGINEERING, Vol. lviii., page 575. 
+ The boilers of the Daring were illustrated in ENet- 
NEERING, vol. lvi , page 674. 
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initiative on the part of separate commanders, when 
independent action could be undertaken without dis- 
obedience. 

The Fame gave an excellent result on her trial trip, 
which was run on the Maplin measured mile. The 
draught forward was 5 ft. 14 in.; aft, 7 ft. 1 in.; and 
the speed was 30.155 knots. The boiler pressure was 
205 lb. per square inch; the air pressure in the 
stokehold 4 in., and the vacuum averaged 26.3 in. 
The revolutions were 394.8 for the starboard, and 
393.1 for the port engines. The mean indicated horse- 
power in the starboard engines was 2914, and in the 
port engines 2980, or a total of 5894 indicated horse- 
power for both sets of engines. The Fame, it will be 
seen, did not reach quite the speed attained by the 
Desperate, the latter vessel making on unofficial trials 
30.46 and 31.035 knots, with a load of 15 tons on 
board in place of 35 tons. An account of the 
— trials was given in our issue of March 27, 

896. 





Russian Locomortives.—The number of locomotives in 
Russia at the commencement of this year was 8123. Of 
these locomotives about one-eighth were compound 
engines. Nearly one-half of the 8123 engines were built 
in Russia, and of the whole number as many as 45 per 
cent. were built before 1880. The fuel used on 40 per 
cent. of the locomotives was coal, while 32 per cent. of 
the engines used petroleum, and 28 per cent. wood. 





AMERICAN Frurr SteamERs.—The William Cramp and 
Sons’ K _ Building Company, of Philadelphia, has 
contracted to build four steel screw steamers for the 
Boston Fruit Company, a line between ports in Jamaica, 
the West Indies, and Baltimore, Boston, Philadelphia, 
and New York. The vessels will be each 290 ft. long, 
36 ft. beam, and capable of carrying from 2500 to 2700 tons 
deadweight. They are to be 15-knot vessels, and are in 
tended for passenger as well as freightt service. The new 
steamers are designed mainly for the West India fruit 
trade, and they are intended to compete with British 
steamers now engaged in it, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting of 
the pig-iron warrant market last Thursday business was 
very quiet, only some 8000 tons changing hands, but 
prices were steady at the level of the previous afternoon. 
Other 10,000 tons were dealt in at the afternoon session, 
and Scotch iron fell 1d. in price. The settlement 
prices were as follow: Scotch iron, 45s. 44d. per ton; 
Cleveland, 40s. 44d.; Cumberland and Middlesbrough 
hematite iron, 48s. 7 and 49s. 4$d. per ton respec- 
tively. On Friday forenoon the market was exceed- 
ingly quiet, only about 8000 tons of iron changing 
hands; but the tone was very steady. The “ring” 
did not meet in the afternoon, and the members thereof 
had agreed not to resume till Tuesday forenoon, owing 
to the Christmas holidays. The settlement prices were 
45s. 44d., 40s. 44d., 48s. 44d., and 49s. 44d. per ton. Busi- 
ness was or | quiet when the market resumed on Tuesday 
forenoon, when not more than 5000 tons of iron were 
dealt in. Scotch gave way 4d. per ton, and other 
sorts were steady. About 10,000 tons changed hands 
in the afternoon, and prices gave way another 4d. to 1d. 
per ton. At the forenoon meeting of the iron market 
to-day 10,000 tons of iron were dealt in. The tone was 
very steady at yesterday’s level of prices. In the after- 
noon other 10,000 tons changed hands, and prices left off 
steady. ‘The settlement prices were 45s. 43d., 40s. 3d., 
48s. 3d., and 49s. 3d. per ton. The current market quota- 
tions for several No. 1 special brands of makers’ iron are 
as follow: Clyde, 50s. 6d. per ton; Gartsherrie, Summer- 


lee, and Calder, 51s.; Coltness, 52s.—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at 


Ardrossan), 50s.; Shotts (shipped at Leith), 52s.; Carron 
(shipped at Grangemouth), 51s. 6d. per ton. Last week’s 
shipment of pig iron from all Scotch ports amounted to 
2819 tons, against 7360 tons in the corresponding week of 
last year. ‘They included 125 tons for Australia, 447 tons 
for Holland, 400 tons for China and Japan, lesser quan- 
tities for other countries, and 1550 tons coastwise. The 
number of blast-furnaces in actual operation in Scotland 
is still 81, as compared with 77 at this time last year. 
Six are making basic iron, 39 are working on hematite 
iron ore, and 36 are making ordinary iron. The pro- 
spects of trade at home for the coming year are 
decidedly good, but, so far, the demand for the 
Continent has been distinctly disappointing. | Con- 
sumers at home have been purchasing iron in much larger 
quantities from the makers, and the prices are generally 
firm, being in several cases 6d. per ton higher than they 
were. The price of Scotch hematite iron has been ad- 
vanced 1s, per ton, and is now 53s. per ton delivered at 
the steel works. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 337,510 tons 
yesterday afternoon, against 338,240 tons yesterday week, 
thus showing a reduction amounting to 730 tons for the 
past week, 


The Steel Trade.—It is calculated that the Scotch steel 
works have this year sent out the largest quantity of 
finished steel of any year since it gained a ‘local vw og 
tion and a name ;” and but for the engineering strike and 
lock-out, the output would have even been larger. It is 
gratifying to know that in the Scotch steel trade there 
have not been any discords in the relations existing 
between employers and employed. Last January the 
nominal price of steel plates was 5/. 12s. 6d. per ton, 
though but a small amount of business was done 
even at 5/. 103. per ton. That became the nominal quo- 
tation by the end of February, followed by 5/. 7s. 6d. and 
5. 5s, per ton before a month later. From the beginning 
of the month of April until a few weeks ago the price of 
steel ship-plates was nominally 5/. 5s. per ton, though it 
is said that business was done at even less money. Re- 
cently there has been a slight revival in the trade, and it 
may be taken that the nominal price of plates to-day is 
5l. 7s. 6d. per ton. Angle-bars, which were priced at 
hi. 5s. per ton at the commencement of the year, generally 
took a course similar to the plates, reaching 5/. per ton, 
at which they remained till within a few weeks ago, and 
the nominal price is now 5/, 2s. 6d. per ton. Boiler-plates 
have retained their usual relation to ship-plates through- 
out the year—that is to say—from 5s. to 7s. 6d. per ton over 
the price of the latter. The Steel Company of Scotland 
have done much trade with the Australian colonies, as 
also with China and Japan. Unfortunately, there has 
been a large falling off in the trade with Canada. The 
company have been well employed, both in the forge de- 

xurtment and in the steel ioandey. At the Dalzell Steel 
Vorks the past year was a record one upon that of 1896, 
when there was despatched a total of fully 128,000 tons. 
The Parkhead Steel Works of Messrs. William Beard- 
more and Co. have exceeded from the rolling mills the out- 
put of any former year by some thousands of tons; while in 
the armour-plate department a vast amount of important 
and he att, Seer has been done, more especially for the 
British Admiralty and for tae Japanese Government. 
The forge department, the railway tyres and axle depart- 
ments, and the flanging department, have all been kept 
exceedingly busy. By means of the tyre mill, which is 
of special design, 100 tyres can be run off in every shift 
of 12 hours. At present the order books are very full. 
The other steel works have also been very busy during 
the past year. i 


Sulphate of Ammonia,—This commodity continues very 
firm at 9. 2s. 6d. per ton. The last returns as to the ship- 
ments show them to amount to 131,025 tons, as compared 
with 107,657 tons for the same period of last year, thus 
showing for the present year an increase of 23,368 tons. 


Glasgow Copper Market.—Nothing was done in the 


copper market last Thursday forenoon, and the price was 


changed in the afternoon. On Friday forenoon the 
market was quite idle, but prices were quoted 1s. 3d. per 
ton better: at 48/. 1s. 3d. per ton cash buyers, and 48/. 10s. 
three months. There was no market in the afternoon. 
When business was resumed on Tuesday forenoon no 
transactions were reported, but the price gave way 2s. 6d. 
per ton. The market was again idle in the afternoon, 
when the quotations rallied 1s. 3d. per ton. One lot of 
copper changed hands this forenoon, and the price gave 
way 2s. 6d. per ton. In the afternoon there were no 
dealings, but the price went up 5s. per ton, being a gain 
of 2s. 6d. on the day. 

Scottish Private Bill Legislation.—The Scottish Private 
Bills issued up to last Thursday number 21. They in- 
volve an expenditure estimated at 4,660,579/., and several 
of them relating to private works do not state amounts. 
Of that sum the Scottish railway companies are respon- 
sible for 2,110,000/., and the bulk of the other expendi- 
ture is by corporations for gas, water, sewage, tramways, 
harbour extensions, &c. The following are the details of 
the expenditure, as set forth in the Bills : 
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Glasgow Gas 1,000,000 
» Sewage se ae ; 400,000 
Edinburgh and District Water Trus 200,000 
= and LeithGas ... At 400,000 
Aberdeen Tramways ... 84,735 
Paisley Loans ... 89,300 
Forres Water ... 12, 000 
Hamilton Water 45,000 
Stirling Gas... — os 5s 69,544 
Renfrew Burgh and Harbour Ex- 
tension = cae aoe ee 250,000 
North British Railway Company ... 520,000 
Caledonian Railway ... as ~~ 410,000 
Glasgow and South-Western Rail- 
way ... = oe = ae 480,000 
Great North of Scotland Railway ... 400,000 
Lanarkshire and Denibasbenshins 
Railway te ab 300,000 


Grangemouth New Reservoir.—A new reservoir, which 
has been constructed at Millhall for the burgh of Grange- 
mouth, at a cost of some 5000/., and is conatle of holding 
8,000,000 gallons of water, was opened a few days ago by 
Provost Mackay, in presence of the Burgh Commissioners 
and others. Mr. William Black, C.E., Falkirk, presented 
Provost Mackay with a silver cup, suitably inscribed, as a 
memento of the occasion. 

Messrs. Neilson and Co.—Messrs. Neilson and Co., 
Hyde Park Locomotive Works, intimate that on and 
after the 25th inst., the designation of the firm will be 
Neilson, Reid, and Co., the constitution of the firm re- 
maining as at as consisting wholly of sons of the 
late Mr. James Reid, four in number. 


New Shipbuilding Contracts.—Messrs. Carmichael, Mac- 
lean, and Co., shipbuilders, Greenock, have contracted 
with Continental owners to build a steel screw steamer, 
of the single-deck type, with poop bridge and forecastle, 
to carry 2100 toas, and to have triple-expansion engines. 
—Messrs. Robert Duncan and Co., shipbuilders, Port 
Glasgow, have received an order through Messrs. 
Morgan, Richards, and Co., London, to build a 
steamer for Eastern account.—Messrs. Ramage and 
Ferguson, Leith, have contracted to build a cargo 
steamer for Messrs. J. T. Salvesen and Co., Grange- 
mouth, and a steam yacht for Sladen Brothers, 
Windermere. The yacht is to be a duplicate to the 
Grinhilda, recently built by the Leith firm for Messrs. 
Sladen Brothers.—It was rumoured a few days ago that 
Messrs. James Currie and Co., Leith, intended to place 
an order with a Leith firm of shipbuilders for several 
steamers for their Continental trade.—Messrs. 8S. Knight 
and Co., shipbuilders, Ayr, have booked an order fora 
steamer to carry 1150 tons deadweight for an east coast 
firm of shipowners. By the way, Mr. Walter Scott, late 
of Messrs. William Denny and Brothers, Dumbarton, 
has recently been appointed to the management of the 
Ayr Shipyard, and the firm have good prospects of secur- 
ing additional work. 


Dock Extension at Irvine—Contracts.—The successful 
contractors for the dock extension at Irvine are: For the 
eastward portion, Messrs. R. C. Brebner and Co., Edin- 
burgh, 7765/. ; westward portion, Messrs. Cradwell and 
Co., Barrow-in-Furness. 

Sluices for Loch Katrine Aqueduct.—The Glenfield Com- 
pany, Kilmarnock, have secured the contract for the 
sluices for the new Loch Katrine Aqueduct. The cost 
thereof is 2176/. 


Ship Surveying Appointments.—An interesting point is 
noted in connection with the appointment of Mr. Daniel 
Brown to the post of assistantsurveyor at Glasgow under the 
Administration of the Bureau Veritas, Paris. Mr. Brown 
is one of the Fairfield shipyard staff, and during the last 
18 months Fairfield has become conspicuous as a training 
school for shipbuilders. The late chief draughtsman at 
Fairfield, Mr. Purdon, was transferred to Hartlepool as 
shipyard manager, and six surveyors and one draughts- 
man were also called to important posts, Lloyd’s taking 
three surveyors out of the Govan yard; the Board of 
Trade, British Corporation, and Bureau Veritas, one 
each; while the draughtsman was appointed chief to a 
South of England yard. That isan excellent record for 
Fairfield. 

Lighting the Forth with Self-Lighting Gas Buoys.—A few 
days ago the Northern Lighthouse Commissioners’ steamer 
Pharos sailed from Granton to Alloa with two new gas 
self-lighting buoys, which are to be moored off the latter 
port. These buoys are boat-shaped, so as to work with 
the strong currents there. They are to contain a month’s 





unaltered. 


The market remained idle, and prices un- 


supply of gas. Subsequently a tug steamer left Granton 


with two other buoys of a more modern style, and which 
are also to be moored in the upper reaches of the Forth, 
and are to be self-lighting. 


New Refuse Despatch Works.—Last week the Health 
Committee of the Glasgow Town Council opened another 
refuse despatch works at Haghill, Parkhead. These 
works cover an area of 11,012 square yards out of a total 
of 15,192 yards, the remainder of the ground being re- 
tained for farming purposes. There are five furnaces, each 
having a firegrate area of 56 square feet, for the crema- 
tion process; and they are so arranged that the gases 
can pass through the boiler furnace or by a — 
direct to the chimney stack, which is 250 ft. in height. 
The total cost of ground, works, &c., is about 25,0000. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineers’ Dispute.—The second ballot of engineers 
in Sheffield, Leeds, and other Yorkshire centres of 
industry, has ended, as was expected, in the rejection of 
the employers’ proposal, and the situation remains as it 
was. There is not, on the other hand, the slightest 
wavering on the part of the employers. Indeed, here 
they seem more determined than ever to have the fullest 
control in the future over their workshops. Their 
machines have turned out so much more work than they 
were formerly allowed to do, that they cannot now think 
of reverting to the old system. They are prepared to 
continue to act in harmony with the other members of 
the Federation, and it is fully expected that with the new 
year other firms will come into line with them. 

The Docks at Hull.—The North-Eastern Railway Com- 
pany have deposited their new Bill for the extension of 
the docks at Hull. It shows that the undertaking which 
the company now intend entering upon is more compre- 
hensive than the Bill which they promoted and afterwards 
withdrew last year amid a storm of opposition, and that 
an effort has been made to overcome some of the diffi- 
culties pointed out and to conciliate some of the in- 
terests affected. A remarkable feature of the new Bill 
is the provision it makes on the part of the North- 
Eastern Railway Company to maintain the water- 
way of the Humber for so many years for the pro 
tection of the river wall of the docks. The wall has to be 
built within three years after commencement of the opera- 
tions, but the company are to maintain the water-way for 
five years subsequently, thus covering a period of eight 
years. This maintenance of the channel was the rock 
on which last sessiou’s measure was wrecked. The Select 
Committee of the House of Commons thought the com- 
pany ought to guarantee to do this for ten years; 
whether Parliament will be satisfied with a guarantee 
for eight years remains to be seen. 


Proposed New Midland Station at Sheffield.—There are 
few towns or cities of the size and importance of Sheffield 
that are under greater disadvantages in the matter of 
railway accommodation. When the Midland Company, 
some 25 years ago, constructed a loop line with a view of 
putting Sheffield on their main system, and built their 
passenger station where it is, the travelling public saw 
that a mistake had been made. It has resulted in much 
inconvenience and loss of traffic. Efforts have been made 
from time to time to improve and enlarge the station, 
bnt it is still altogether inadequate to the work that 
has to be carried on in it. This has been felt more espe- 
cially since the Dore and Chinley branch was opened ; 
and the prospect in the near future of the Great Eastern 
Railway Company running into their station by arrange- 
ment with the Lancashire, Derbyshire, and East Coast 
Railway Company has stimulated the Midland Railway 
directors to vigorous action. They intend to ask Parlia- 
ment next session to sanction a scheme whereby they 
will be able to erect a station which will have double the 
capacity of the present place ; and, at the same time, very 
considerably widen the line on both sides of it. There 
will be additional platforms and refreshment-rooms, and 
all the conveniences of a first-class station. The company 
possess already most of the land needed for carrying out 
the proposed extensions and alterations. It is hoped 
that permission will be obtained by the middle of 1898, 
and the work will be proceeded with at once. Roughly 
estimated, the cost is expected to be about 200,000/. 

The Steel and Iron Trades.—At some of the large 
establishments a few men resumed work after the holi- 
days to-day, and others will start to-morrow. It 
will, however, be Monday before operations will be 
general. It is satisfactory to know that there are in 
almost all departments plenty of orders on hand and 
a great many more is waiting to be placed. Manufac- 
turers, however, are hesitating to commit themselves too 
far ahead until they know what the engineers will do. A 
great deal of the preliminary work in connection with the 
armour-plate contracts recently given out, can be pro- 
ceeded with, and that will find ample employment for some 
time tocome. The railway branches are also entering the 
new year with good prospects, and the large number _of 
ships that have been ordered means activity in the marine 
shops here. Manufacturers of Bessemer and Siemens steels 
report that they have sufficient orders on their books to 
keep them well going for some time, and with work gene- 
rally resumed they anticipate a very big demand. Under 
such circumstances a slight move in prices may be looked 
for. In the file, edge-tool, saw, and kindred industries 
men were kept fully going up to Christmas, but most, of 
the factories are ped this week for stocktaking, repairs, 
and so forth. It is expected that in the cutlery and 
plating trades business will for a few weeks be rather 
quiet, so far as orders go, but there will be employment 
in the replenishing of stocks. 


Coal and Coke.—The colliers generally have been play- 








ing since Friday, and very little business has been done 
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this week. As the works are standing, there has been no 
need for manufacturing fuel, and the house demand has 
been quiet. Best coke is easily saleable, but common 
qualities take more clearing. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market was reopened 
to-day, but very few people attended on Change, and so 
small was the amount of business done, that it is difficult 
to fix quotations. For prompt delivery of No. 3 !g.m.b. 
Cleveland pig iron about 49s. 6d. was the price. No. 4 
foundry was quoted 39s. 9d. to 40s., grey forge 39s. 6d. to 
39s. 9d., and mottled and white about 39s. For early 
delivery of Nos. 1, 2, and 3 east coast hematite pig iron 
about 49s. 3d. was the price. Rubio ore was put at 15s. 
ex-ship Tees. Middlesbrough warrants were 40s. 3d. 
cash buyers, and Middlesbrough hematite warrants 49s. 
cash buyers. 

Manufactured Tron and Steel.—There is not much new 
in the manufactured iron and steel industries. Most 
establishments are closed for the holidays. Quotations 
show practically no alteration since we last reported. The 
Consett Iron Company have just received from the secre- 
taries to the Board of Conciliation and Arbitration for 
the manufactured iron and steel trade of the north of 
England a copy of the accountants’ ascertainment certify- 
ing the average net selling price of steel-plates at Consett’s 
forthe months of September, October, and November, to 
have been such as to make the wages of steel millmen 
during the months of January, February, and March, 
1898, 24 per cent. below the standard, or, in other words, 
24 per cent. below the wages prevailing during the last 
three months. 


Coal and Coke.—The production of coal is very limited 
this week, and prices generally are stiff. Gas coal con- 
tinues in strong demand, but the heaviest season of the 
year has now been surmounted. Bunker coal is steady. 
Coke continues in good demand, particularly for local use, 
and quotations are well maintained. 








NOTES FROM THE SOUTH-WEST. 

The Electric Light at Cardif..—Mr. Alderman Carey 
presided at a meeting of the Lighting Committee of the 
Cardiff Town Council on Tuesday, when the electrical 
engineer (Mr. Appelby) reported that new plant at the 
Eldon-road station would be ready for working in a week 
or 10 days. This, he added, would enable the Committee 
to satisfy all the applications for electric lighting in the 
town. 


Devonport Dockyard.—A new machine shop is to be 
built on the north side of No, 5 building slip at Devon- 
port Dockyard. At present the cruiser Psyche is in course 
of construction on No. 5 slip, but as the new shop will 
not be commenced until next summer, the Psyche, which 
is to be launched in June, will not be benefited by it. 
The new shop will be similar to that erected on No. 2 slip 
at a cost of 12,500/., and which now contains about 6000/. 
worth of the latest type of machinery. 


Gas at Bristol.—In addition to an announcement that 
from the end of the year the price of gas to consumers in 
the added area of Bristol would be reduced to the city 
rate, a uniform charge of 2d. per 1000 cubic feet above the 
city price will be made for the districts beyond the 
beuaanes of the enlarged borough. The price of gas in 
the Westbury and Shirehampton districts, and that part 
of Avonmouth which is not included in the city will, 
therefore, be reduced from 2s. 10d. to 2s. 6d. per 1000 
cubic feet. 


Gas at Yeovil.—At a maeting of the Yeovil Gas and 
Coke Company on Tuesday a letter was read from the 
Town Clerk repeating a Town Council offer of 40,0002. for 
the gas works. An opinion was generally expressed that 
the works were worth more than the Council offered for 
them, and the proposals of the Council were unanimously 
rejected. 


The ‘‘Ocean.”—On Saturday the stempiece (in three 
sections, and weighing collectively over 40 tons) of the 
Ocean line-of-battle ship now building at Devonport, was 
got into position. Nearly all the Ocean’s staff of work- 
men are now employed on the fore-part of the vessel 
getting the bow closed up in readiness for the launch. 
Overtime, which was discontinued a few weeks ago, has 
been resumed, the men working until nine o’clock nightly; 
and as this will be continued, it is very likely that the 
ship will be ready for launching by April. When she 
was laid down in February, 1897, the date given for her 
completion was September, 1898. As, however, her con- 
struction has been greatly impeded by the non-delivery 
of material, the date of completion has been extended to 
the end of December, 1898. 


Cardiff. — Quotations for steam coal have been main- 
tained with considerable firmness. The house coal trade 
has also displayed a good tone, and sales of coke have 
been considerably above the average. 








American Locomotive Burnpinc.—The Rogers Loco- 
motive Works are about to despatch 15 engines to Japan. 
They are to be of the heavy Mogul type. 


, Te Unirep States Navy.—The total cost of maintain- 
ing the Navy of the United States during the fiscal year 
ending June 30, 1897, was 17,514,231 dols. This total 


included 3,568,930 dols. expended upon navy yards and 
Stations, 








MISCELLANEA. 


THE specific heat of blood has recently been measured 
by Mr. W. Lloyd, and found to be about .711. 


A new mail service alternately to Vancouver and San 
Francisco from New Zealand will be commenced on the 
8th prox. 


The New Zealand Minister of Railways expects that, 
notwithstanding the loss through floods, the railways will 
this year produce an income equivalent to 3 per cent. on 
the outlay, and he anticipates that during the next few 
years the revenue will reach 1,500,0007. per annum. 


The American Machinist calls attention to the Bor- 
chardt automatic pistol as illustrating how rapidly it is 
ssible to perform a very complicated series of movements. 
Vith this pistol eight shots have been fired in } second, so 
that =; second suffices for the advance of the firing bolt, 
the explosion of the charge, the extraction of the cart- 
ridge, and the re-loading and cocking of the weapon ready 
for the next shot. 


On November 22 the Thames Conservancy opened a 
new channel at Teddington, which will have the effect of 
greatly relieving the district above that place in times of 
flood. ith a view to affording similar relief in the 
neighbourhood of Maidenhead, the Conservators have 
now completed the enlargement of the — bay at 
Bray weir. The crest of the old tumbling bay has been 
lowered 2 ft. 9 in., and an additional length of 50 ft. of 
overfall has been made. These works provide 467 
square feet of extra water-way for flood discharge at the 
weir. 


The Dominion trade returns for the fiscal year show 
the total imports for consumption to have been 111,294,021 
dols., an increase of 706,000 dols.; and the exports 
123,959,835 dols., an increase of 17,581,000 dols. The 
exports to the United States amounted in value to 
43,991,485 dols., a3 against 34,460,428 dols. in 1895-6. 
Great Britain took 69,533,852 dols. The imports from 
Great Britain, however, only amonnted to 29,412,188 dols., 
being a decrease of 3,567,554 dols., while from the United 
States the imports were of the value of 61,649,041 dols., 
an increase of 3,075,023 dols. 


In order to fix leather to metal, the Machinenbauer 
gives the following directions : ‘‘ Digest one part (weight) 
coarsely crushed gall nuts with eight parts (weight) of 
distilled water about six hours, fm 4 filter through linen. 
Then pour one part (weight) of cold water over one part 
(weight) glue ; leave it to stand for 24 hours, and heat the 
whole, whereby a concentrated glue solution is obtained. 
Now coat the leather with the warm gall-nut extract, put 
the glue on the roughened and warmed metal, lay the 
leather on it, press firmly, and allow it to dry in the air. 
The leather cannot be separated without tearing it.” 


Some interesting examples of painted iron work were 
recently exhibited to a meeting of the St. Paul’s Civil 
Engineers’ Society. The specimens, about 20 in number, 
had been coated with different paints and suspended for 
six months from the roof of a large railway station, where 
they were exposed to the action of locomotive fumes. The 
best results were exhibited by plates coated with red lead, 
after which came the white lead specimens, followed by 
the iron oxide and asphaltum paints, which in general 
proved superior to the graphite paints. A plate coated 
with an ‘‘anti-rust ” composition was, it is stated, in the 
worst condition of the whole series. 


The traffic receipts for the week ending December 12 on 
33 of the principal lines of the United Kingdom amounted 
to 1,548,481/., which was earned on 19,0344 miles. For 
the corresponding week in 1896, the receipts of the same 
lines amounted to 1,514,821/., with 18,8794 miles open. 
There was thus an increase of 33,660/. in the receipts, and 
an increase of 154? in the mileage. The traffic receipts 
for the week ending December 19 on 33 of the principal 
lines of the United Kingdom, amounted to 1,587,0261., 
which was earned on 19,034} miles. For the correspond- 
ing week in 1896 the receipts of the same lines amounted 
to 1,557,141/., with 18,879$ miles open. There was thus 
an increase of 29,885/. in the receipts, and an increase of 
1543 in the mileage. 


Writing to the Digest of Physical Tests, Mr. B. E:- 
Fernow, Chief of the United States Department of Agri- 
culture, Division of Forestry, states that the very exten- 
sive experiments on the cross-breaking strength of timber 
carried out under his direction for the United States Go- 
vernment, show that, contrary to the generally accepted 
views, large beams of timber are as strong or stronger 
than small speeimens cut from them. Asa ible ex- 
planation of this fact he suggests that perfectly straight- 
grained timber being the exception rather than the rule, 
a larger proportion of the fibres are likely to be oblique 
to the axis of the beam in the case of small specimens 
than with larger ones. Such oblique fibres are, of course, 
unable to develop their full strength. 


A Bill “‘ for incorporating the City and Brixton Rail- 
way Company and for empowering them to construct an 
underground railway from the City and South London 
Railway to Brixton-hill” has been deposited at the 
Private Bill Office. The proposed railway, which will 
be nearly 3} miles in length, will start by a junction with 
the City and South London line under the High-street, 
Borough, and will terminate under Brixton-hill. It is 

TO to widen the City and South London line near 

,ondon Bridge Station, and also to construct a subway 
connecting with the Kennington Oval Station of that 
line. The capital required by the proposed company is 
1,200,000/., with power to raise a further sum of 400,000/. 
by the creation of debenture stock. The Bill also seeks 

wer to enable the company to acquire by purchase or 
ease so mguch of the existing City and South London 


Railway as lies between their proposed point of junction 
in the Borough and King William-street in the City. 
The time sought for the completion of the works is five 
years, during which it is proposed to pay interest 
on shares out of capital to an amount not exceeding 
60,0002. 


The Boston Journal of Commerce give the following 
interesting results of a thorough and careful investiga- 
tion recently carried out as to the comparative durability 
of different flooring materials. In the tests an ordinary 
iron rubbing wheel was used, like that employed by stone 
workers for rubbing a smooth surface on marble or sand- 
stone, and the samples to be tested were fastened to blocks 
of sandstone, laid face downwards on the rubber wheel, 
which revolved at the rate of 75 revolutions a minute, 
being supplied with sharp sand and water. The blocks to 
which the floorings were cemented were of equal weight, 
so that the rubbing was effected under nearly the same 
pressure in all cases. Curiously enough, the material 
which resisted best this severe trial was india-rubber 
tiling, which, after an hour’s rubbing, lost only ¢ in. of 
its thickness; and next to this, English encaustic tile 
gave the best results, losing only } in. in an hour’s treat- 
ment. The artificial stone known as “‘granolithic,” was 
third, losing 3 in., while North River bluestone lost 3%, in. 
All the marbles wore away very rapidly. A piece of 
marble mosaic Cisappeared entirely in 35 minutes, while 
solid white Vermont marble lost # in. in an hour. Most 
of the wood floorings resisted abrasion better than the 
marble ; thus white pine lost only 44 in. under treatment 
that removed nearly twice as much from solid marble, 
yellow pine about like white, and oak lost more than 
either of the pines. 


A Bill to incorporate the New Cross and Waterloo 
Railway Company has been deposited in the Private Bill 
Office. The proposed company seek power to construct 
an underground electric railway commencing at a point 
in Old Kent-road near the bridge carrying the London, 
Brighton, and South Coast Railway over that road, and 
terminating under Waterloo-road near the point where 
the South-Eastern Railway crosses that thoroughfare. 
The capital proposed to be created by the company is 
given in the Bill at 975,000/., which is oodcwens. to be 
divided into 97,500 shares of 10/. each, but with power to 
subsequently divide these shares into ‘‘ preferred half 
shares” and ‘‘ deferred half shares.” Upon this capital 
borrowing powers are proposed to be exercised by the 
creation of debenture stock to an amount not exceeding 
325,000. The first directors of the company, who are 
also given as the promoters, are Mr. James Heath, M.P., 
Mr. Robert Arthur Read, and Mr. Thomas 8. Soden. 
The Bill contains provisions prohibiting the construction 
of ventilators, or other openings, in any road or footway, 
and also the exhibition of advertisements upon any part 
of the works. During the period of construction power is 
sought to pay interest out of capital to an amount not 
exceeding 80,000/., and power is sought to enter into 
working agreements with the London and South-Western 
Railway, the Waterloo and City Railway, and the Baker- 
street and Waterloo Railway Companies. 


The half-yearly meeting of the new Panama Canal 
Company was held at Paris on Tuesday last, M. Bounardel 
presiding. The report which was presented held out a 
prospect of a definitive scheme for the completion of the 
canal being submitted. The technical committee are 
considering two plans. One is for a watershed or upper 
reach of considerable altitude, but requiring a cutting 
through the central ridge of little depth, a dam in the 
upper valley of the Chagres furnishing the supply of 
water. There would be five locks on each side with a 
fall of 9 metres to each. The construction of the dam 
would result in the formation of a lake, constituting a re- 
servoir for the dry season, and a second dam in the lower 
valley of the Chagres would make a second and larger 
lake on the Atlantic side. Both lakes would regulate 
the freshets on the Chagres. A variation of this 
plan, by adopting a lower altitude for the watershed 
reach, would reduce the’ locks on each side to four, 
The second plan consists in a much deeper cutting, 
with three locks on each side, having falls of 10 
metres. A single dam at Bohio would convert the 
middle valley of the Chagres into a vast lake, which 
would be the a reach, and also serve as the reservoir. 
In the survey of the lower valley a long depression has 
been discovered in the Rio Gigante, a tributary of the 
Cha; which would be a natural outfall for the lake. 
Much importance is attached to this as facilitating the 
solution of the problem. The two great difficulties— 
the cutting through the central ridge and the storage 
of the freshets on the have, it is believed, 
been surmounted. Three thousand one hundred 
navvies are now employed on the canal. The con- 
tract for 500 navvies from Trinidad fell through, 


and the navvies from Sierra me had to be sent 
back on account of their bringing with them the germs 
ri-beri, which broke 


of a hydropic malady called 
out under the influence of the climate, and threatened 
contagion to the other labourers. Jamaica, however, 
after much sdticitation has allowed enlistments, and 534 
men were immediately brought over, while a second 
batch will in a few weeks take the place of the Sierra 
Leone contingent. 





Raiiways AT Buenos Ayres.—The new central railway 
station about to be erected at Buenos Ayres will have to 
accommodate six systems, comprising altogether 4630 
miles of line, viz., Great Southern of Buenos Ayres, 1500 
miles; Western of Buenos Ayres, 600 miles; Buenos 
Ayres and Rosario, 1000 miles ; Central Argentine, 800 
miles; Buenos Ayres and Pacific, 600 miles ; and Buenos 





Ayres and Esenada, 130 miles, 
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Austria, Vienna: Lehmann and Wentzel, Kirtnerstrasse. 

Capgk Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GsrRMAnY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

a: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love, 
Inv1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any post office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Sourn Waugs, Sydney: Turner and Henderson, 16 and 18, 
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THE CRIPPLEGATE FIRE. 

Ir will, perhaps, be remembered that we recently 
recorded the arrival in London of a special Com- 
mission of experts from Hamburg to inquire into 
the Cripplegate fire. Every facility was afforded 
this Commission to obtain a thorough insight into 
the matter, and a copy of the report which em- 
bodies the results of their investigation has now 
been put at our disposal. As we are at the same 
time informed that many of the so-called extracts 
which appeared last week in the daily press are 
not only so distorted as to leave an erroneous 
impression, but what is worse, that these extracts 
make the report savour of a kind of personal 
attack on our firemen, we think it only fair to 
the Commissioners to deal with their criticisms at 
some length, and this quite independent of the 
technical value of their opinions, which we hold 
to be very considerable. There can be no doubt 
that the report has been drafted in a thoroughly 
professional and independent manner, and that the 
unfortunate impression given by some of the so- 
called extracts is quite without reason. It would be 
well to note this, as—possibly with the view of hiding 
the main issue—some of the interested parties appa- 
rently wish to make much of the wrong impressions. 
It is curious, we would add by the way, how on 
questions of fire protection, the general press, and 
often the public, concentrates its attention on de- 
tails of a trivial character, only to neglect the 
general question of efficient remedies. The so- 
called extracts which were circulated from the 
report under notice and commented on so freely, 
form particularly a case in point. But perhaps 
we expect too much, and forget that the interest of 
the press and the public in fire matters is generally 
limited to what we would term the sensational side 
or that of personalities. 

Before dealing with the report, it would be well to 
say that Hamburg, owing to its warehouse “ risks,” 
has had to give more attention to fire protection 
than many of the other Continental cities, and 
that the scientific side of fire protection has been 
considered of the utmost importance by the Hanse 
authorities during the last few years. One of 
the principles of the Hamburg Senate—not only 
in the question of fire protection, but in nearly 
all subjects —is to learn as much as _ possible 
from the practical experience gained outside 
their own administration ; and this is the reason 
why there is a special allowance in their budget to 
enable officials to rapidly reach any scene that may 
be instructive. In the Fire Department this prin- 
ciple is always acted upon, and to give an instance 
to what extent smart attendance at instructive 
scenes is observed, the Purfleet petroleum fire of 
February last, from which so many lessons could 
be learned, was actually visited by the Hamburg 
chief officer 36 hours after the conflagration ; before 
the senior officers of our Metropolitan Fire Brigade 
had either appreciated what interesting information 
could be had within a few miles of headquarters, 
and much less had deemed it necesary to put in a 
personal appearance. This, by-the-bye, should 
not'be taken as a stricture on the lack of personal 
interest of the officers in serious questions ; but 
merely as a stricture on the system which neither 





encourages our chief officers to take up the sub- 
ject of fire protection seriously, or gives them 
superintendents in charge of districts who, in 
scientific or intellectual training, differ very materi- 
ally from the average petty officer in the Navy. 

Now the Commission which visited the Cripple- 
gate fire comprised the chief ofticer of the Hamburg 
Fire Brigade (Mr. Westphalen), a representative of 
the Hamburg Board of Works, and the general 
manager of the Municipal Insurance Institute ; and 
of these gentlemen there is no doubt that Mr. 
Westphalen.is recognised as one of the leading 
authorities of the Continent, while the insurance 
official similarly holds a very considerable reputa- 
tion on the subject in which he is engaged. The 
report we have before us has apparently been 
drafted by the chief of the fire department, and 
we may hence, perhaps, state that this gentleman 
had the advantage of being an official in the Ham- 
burg Building Act Office before he undertook the 
duties of the fire brigade. It is also, perhaps, 
of some considerable value to know that Mr. 
Westphalen must be classed as a pupil of the 
late chief officer of the Berlin Fire Brigade, 
Albert Stude, who is recognised throughout the 
Continent as the founder of the new school of 
Scientific Fire Protection. Stude’s influence, by- 
the-bye, is practically far greater than appears at 
first sight; for, besides having had with him at 
Berlin followers like Mr. Westphalen (Hamburg), 
Commandant Meier (Amsterdam), Mr. Edwin O. 
Sachs (London), and many other well-known ex- 
perts, his precepts have been followed to a very 
considerable extent throughout northern and cen- 
tral Europe, as far as Vienna and Buda-Pesth in 
the south and Stockholm to the north. As a 
matter of fact, England alone in northern Europe 
seems to have kept aloof from the progress made 
in this direction during the last 10 or 15 years; 
whilst individual minor countries like Portugal 
must be considered to belong to those where fire 
protection already receives serious attention. 

After these preliminary remarks, the value 
of the report will, perhaps, be better un- 
derstood, and we would only add that we be- 
lieve that Mr. Westphalen, who drafted this 
report, is thoroughly acquainted with London, 
our methods, &c., and knows quite well that re- 
sponsibility can no more be attributed to the chief 
of our brigade, who is quite new to his work, 
than, say, to the chairman of the Fire Brigades 
Committee, who holds office fora year. To attri- 
bute any blame whatever to the gallant chief, 
as we have said before, would be a mistake, 
and Mr. Westphalen has certainly never made it. 
No one in technical circles expects our chief officer 
to have mastered the question of scientific fire pro- 
tection during the short time he has been in office, 
or to be responsible for a system which had fallen 
out of date before he went to headquarters. In 
technical circles our chief officer figures primarily 
as the head of his department, and, of course, not 
as a fireman or a fire expert. 

Now, bearing in mind that there is not the 
slightest question of personality in the Hamburg 
report, it would be well to note that perhaps the 
main point of the document is a distinct statement 
that, after full consideration of the existing class of 
buildings, storage, thoroughfares, and other difti- 
culties, the fire could, and should, have been cut 
off at Jewin-street, and failing this, at the very 
least, in Jewin-crescent ; but that on the lines on 
which our brigade is organised, managed, and 
handled, it was impossible to concentrate sufficient 
power, or so direct the movements of the various 
units, as to do effective work in the early stages 
of the fire. The point next in importance, to our 
mind, is that a large number of firemen were idle at 
their stations because they were never called to 
attend the fire, while had they been called, there 
were no horses available to bring them up unless 
such a common-sense expedient as sending back 
horses from the fire to fetch them had been resorted 
to. Perhaps the ratepayers, as represented on the 
County Council, have some reason, after all, to ask 
if they are getting full value for their money. 

But, taking the report page for page, we find, 
first, that the preliminary lines are devoted to some 
general remarks as to the attendance of the Commis- 
sion in London, whilst on the second page we find a 
description of the site of the fire, from a fireman’s 
point of view, which is naturally not very flatter- 
ing. The third page describes the buildings, and 
there is some comment on the fact that where there 
were doors in the party walls, unprotected iron 
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plates had been used and had naturally given way. 
There are also some remarks as to the entire absence 
of protected ironwork in the construction of the 
buildings. 

The commencement and the development of the 
fire are then explained, and it is interesting to 
observe that strong stress is laid on the fact that 
the opening of the many windows during the 
luncheon hour for the purposes of ventilation must 
have very considerably affected the manner in 
which the fire took hold of the first buildings in- 
volved. It would, in fact, appear on page 4 of the 
report, that the rapidity with which the fire spread 
is mainly attributed to the through ventilation 
which the first blocks attacked necessarily had with 
windows looking both towards Hamsell Street and 
Wells Street. ‘Then, speaking of the effect of the 
fire, it is pointed out that, though the development 
of the conflagration was so great as to practically 
clear the whole site of combustible materials, the 
heat developed in certain of the buildings was not 
suflicient to destroy some of the principal girders 
another fact which, by-the-bye, would again point 
to the great rapidity with which the fire passed 
over the area. 

On page 5, the attendance of the Fire Brigade is 
explained, and it is most important to observe that, 
as read in the Hamburg report, the various fire 
engines turned out in the ordinary way, but prac- 
tically were not directed to take up certain positions 
in accordance with any definite scheme of attack, it 
being customary for each crew to get to work 
wherever their foreman or senior fireman thought 
best. It is on this page, too, that the fact of nine- 
teen steamers having been at work thirty-four 
minutes after the first call is doubted. We believe 
this statement of engines and minutes was made in 
the County Council, and the doubt has hence 
scarcely been expressed without due consideration. 

Continuing on this page, the statement given 
above regarding cutting off the fire at Jewin-street 
is given in some detail, and the opinion is most 
emphatically expressed that the brigade was too 
short-handed to organise a systematic attack of any 
description. The figures which have been stated 
at the Guildhall inquest regarding the strength of 
the brigade are then given with a careful analysis, 
and it is shown what a small number of men were 
actually in attendance at the fire as compared with 
the number available. The report assumes that 
the strength of the brigade is 997. Further, that a 
certain number of these would be recruits. Taking 
the so-called ‘‘duties” of the brigade, no doubt 
based on our official reports as to stations, sub- 
stations, fire escape duties, &c., the report assumes 
that there were practically 200 men posted at the 
various stations who could not very well be spared, 
excepting on avery great emergency. Further, that 
according to the arrangements of the brigade, it is 
surmised that there were, perhaps, 100 off duty, 
and a small percentage on sick leave. Some men, 
according to the report, were no doubt stationed 
on the floats on the river, and the number of 
coachmen is given as over 70. 

Taking these figures, the statement as to men 
being idle at their stations is made ; for it would 
appear, according to the report, that besides the 
nearly 300 men actually at the fire, there must have 
been quite 250 available for outdoor work who did 
not attend. This statement is highly interesting, 
for only last week we remarked that there must 
have been a very considerable number of men 
available who should have come on to the fire, or 
have been fetched by the horses which were 
‘* standing by ” at Cripplegate. If it is actually the 
fact, as the analysis would go very far to show, 
that no less than 250 men were available for 
work, quite independent of some 200 on so-called 
‘* duties,” there must have been some bad blunder- 
ing on this occasion, or, what would be worse, 
there must be some regular blundering. To put 
it clearly, according to the report, a whole district 
was burned down while a quarter of the brigade 
were standing idle at their stations. To argue that 
these men were simply waiting in readiness to 
turn out to any other minor fire is ridiculous ; 
for, to begin with, there were no horses to carry 
them there at their stations, even if the old 
manuals were taken. At the most they could 
turn out in couples (as they actually had to) with 
some small truck, As the report remarks, even 


several couples and hose carts would not have 
been strong enough to grapple anything serious. 
If a reserve is wanted, why not leave half a 
dozen fully-manned and horsed steamers in diffe- 


rent parts of the Metropolis? A system which 
allows for so many odd men to be doing nothing on 
an occasion like the Cripplegate Fire surely must 
be very bad indeed ; or, are we, perhaps, rightly 
informed that there is some custom in the brigade 
according to which foremen do not care to overload 
their engines with too many men, as they think it 
might spoil their ‘‘ running” to the fire at a dashing 
gallop ? The crew to a steamer is small enough as 
it is, without leaving men purposely at home be- 
cause it spoils the look or pace of an engine ; and 
when a brigade is short-handed at a fire, surely the 
first thing to do is to bring up every available man, 
and even go so far as to put the men who are off 
duty on to station duty for the time being. If we are 
rightly informed, the Salvage Corps actually went 
to the extent of calling up every available man in 
their force. This is how it should be. Or were 
those in authority perhaps quite unaware of the 
large number of men available which had not been 
brought up? But the mistake has been made 
before at our large fires, and will probably be made 
again unless our system is changed. According to 
the report, to be short-handed isa mistake common 
to the London system. 

Speaking of the way in which the firemen were 





handled, the report states, ‘‘that the Commis- 
sioners could not learn anything from the London 
Fire Brigade. How can a chief ofticer give the 
necessary directions when he has not the sufficient 
number of officers to keep him posted in what is 
going on? How can an attack be conducted when 
every steamer which arrives takes up any position 
which its foreman may think suitable, and is then 
got to work in what for practicable purposes is 
comparatively very slow time, owing to the small 
crew ?” Speaking of the small crews the translation 
reads as follows: ‘* How can we expect, with the 
few men at our disposal on each steamer, to run 
out long longths of hose with the necessary rapidity 
to cut off a fire? It will, of course, be almost im- 
possible to reorganise the London system of small 
stations with a few men into a system of large 
stations which can turn out in strong force ; but, 
whatever the system may be, it would be well to 
remember that one steamer with a strong crew, 
placed in the right position, can do a great deal 
more work than three steamers, each with only a 
handful of men, taking up positions indiscrimi- 
nately. We would only wish in the interests of 
London that the Metropolitan Fire Brigade should 
at least have a sufficient staff and use it; and, 
further, that the number of officers be increased.” 

All this, no doubt, sounds very critical, and yet 
it is only a repetition of facts, which all who have 
seriously studied the subject have long appreciated. 
As we have said before, our fire brigade has to-day 
only the strength which 25 years ago was so strongly 
advised in the time of the Metropolitan Board of 
Works. There can be no doubt that the brigade 
is too weak and very much under-oflicered. But 
what is the use of strengthening the brigade if the 
men are not used, as was apparently the case of 
the Cripplegate fire? When the full force of 
superintendents is not available at such a fire, 
what is the use of increasing the number of what 
we term ‘‘ petty officers” ? When there are only 
two commissioned officers in the force, of whom 
one is mainly occupied with what we have termed 
the work of the departmental chief, and is not 
expected to take up ‘‘fire protection” seriously, 
while the other is given administrative duties, 
which are, to a great extent, clerical, surely we 
cannot demand attention being given to the stra- 
getic handling of men, modern fire tactics, and 
the like. And what would be the use of even 
having more ofticers if by some mischance the com- 
missions were put in the hands of naval men, instead 
of those who are conversant with our structures, 
our methods of building, planning, materials, and 
the peculiarities of the Metropolis ? 

The report goes on to ask how, too, can we ex- 
pect from the two ofticers of the brigade that atten- 
tion to scientific fire protection which is far more 
necessary for the Metropolis than the actual number 
of steamers at our disposal / How can we expect 
them to participate in the framing of measures for 
‘* fire prevention /”’ How can we expect them to 
assist the Building Act Department, to attend to fire 
surveys, and all the many matters of which scientific 
fire protection of to-day comprises? The report dis- 
tinctly tells us that we should not be surprised that 
under the present circumstances the Metropolitan 
Fire Brigade simply ranks as a mere mechanical 





‘* fire extinguishing corps ;” which no doubt works 











gallantly and smartly, but which in spite of the 
brilliant behaviour of each individual fireman can 
in no way give London that amount of protection 
from fire which every large city should demand at 
the end of the nineteenth century. 

It would lead too far to go into further details, 
but we would only again state that the report, 
which reads admirably, and might almost be taken 
asa small scientific treatise on the subject, in no way 
shows that bias which has so wrongly been attri- 
buted to it. There is not the slightest doukt that 
our system of fire protection is very severely criti- 
cised in it; but, as we have said, there is nothing so 
very new in the criticism, and many of the com- 
plaints that are made have already appeared in 
these columns. The method in which the London 
Fire Brigade is treated is not at all dissimilar from 
the lines on which our Army is managed, and we 
have little doubt that we shall be soon be hear- 
ing of some trivial reform, some new appliance, 
or the like. Whatever may be said in the 
London County Council as to fire protection in 
London, there is no doubt that we are far behind 
many other large centres; and though it is most 
unpleasant to be reminded of this by a foreign critic, 
we ought, perhaps, to be very thankful for the 
trouble which the Commissioners have taken to 
explain our deficiencies to their authorities, with a 
view of avoiding similar mistakes in their own 
locality, and then letting us have the benefit of their 
research. One thing is certain, namely, that the 
report which resulted from the Hamburg investiga- 
tion has told us more about our fire brigade than 
we have yet heard about it at the Guildhall inquest. 
There are also some plain truths about the insur- 
ance aspect of the fire which we have not gone into, 
and which should be of interest at the Guildhall in- 
quiry, when the insurance companies’ representa- 
tives are asked about the encouragement they give 
to measures for fire prevention. On one thing, 
however, we may congratulate ourselves, and that 
is on our personnel. Our critics certainly admire 
the London fireman, even if they dislike the manner 
in which he unfortunately has to do his work. 

In conclusion, we would only again call atten- 
tion to the fact that some of the statements in the 
report demand the serious attention of our autho- 
rities and those seriously interested in questions 
relating to the safety of the Metropolis. 








THE END OF THE CONFERENCE. 

Tue ‘‘Golden Bridge” has broken down ; the 
engineering trade unionists have decided against the 
employers’ second proposals by an overwhelming 
majority, and, the farce being over, the serious 
interest of the drama is resumed. One thing has 
been gained by the interlude. The masters have 
found how vain a thing it is to negotiate on the 
terms of the recent Conference with such represen- 
tatives as the present union leaders, who always had 
a little up their sleeve ; quite enough to neutralise 
any admissions that might have been wrung from 
them by a fair statement of facts and reasonable 
argument. We do not anticipate that there will 
be another Conference in connection with the pre- 
sent labour dispute, but should a proposal for a 
meeting be again brought forward, it is to be 
hoped the Employers’ Federation will not enter- 
tain it unless the men’s representatives are in- 
vested with full power to settle matters with- 
out further reference to their clients. It is also 
worth consideration whether it is wise to hold 
these conferences in camera. Of course there are 
many objections to the admission of newspaper 
reporters, but beyond matters of convenience it is 
difficult to see where the legitimate need of secrecy 
arises. The delegates were not discussing their 
own private affairs; they were representatives of 
many thousands of people, and so long as they did 
not betray their trust, they need not have been 
afraid of their clients knowing what they said. 
One thing is certain, that an unscrupulous party 
gains most by secrecy. The one tkat is obsti- 
nately determined not to yield an inch, in spite 
of argument or reason, and that is less reticent and 
bolder in putting its own gloss on the reports 
it spreads abroad, will always be the gainer 
by secret deliberation. Reasonableness and fair- 
dealing do not fear the light, but intrigue loves 
underground working. There still survives, how- 
ever, from a darker age a general belief that com- 
mittees, councils, and conferences should sit with 
closed doors—as Parliament itself once did—and 
the present Labour Conference has only followed 
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precedent, perhaps with an eye to convenience 
rather than efliciency. 

Now that the Conference has failed to shake the 
employers in their determination to hold to their 
terms, the attack is to be pushed in another direc- 
tion. Last week Mr. Barnes issued a circular- 
letter to twelve trade unions closely allied with the 
engineering industry, inviting them to take part in 
a Conference to consider the present crisis. In 
accordance with this invitation delegates of the 
trade societies attended this Conference, the ob- 
ject of which was to ‘‘ consider the advisability 
of endorsing the claim, put forward by the allied 
trades forming the joint committee, of a 51-hour 
working week throughout the federated area.” 
Among others who were invited were Mr. R. 
Knight, President of the Federated Trades and 
General Secretary of the Boilermakers’ Society, 
Mr. R. Wilkie, Chairman of the Parliamentary 
Committee of the Trade Union Congress, and 
Mr. J. Chandler, President of the Amalgamated 
Society of Carpenters and Joiners together 
with officials of the Shipwrights’ Society, the 
Tronmoulders’ Society, the Plumbers’ Society, the 
Associated Patternmakers’ Society, the Blacksmiths’ 
Society of Great Britain, and the Scotch Iron- 
founders’ and Plumbers’ Society. Mr. Barnes, on 
the day previous to the Conference, stated that the 
outcome of the meeting would probably be the 
issuing of a joint manifesto to the trade unions of 
the country and the public generally, and the pledg- 
ing of the representatives to financial and moral sup- 
port. Mr. Barnes, as we all now know, is a very 
sanguine man, but, unfortunately for the fulfilment 
of his expectations, the representatives of the unions 
aftiliated to the Federated Trades arranged to meet, 
first, in private to discuss what they should do at 
the Conference. Now the Amalgamated Society of 
Engineers should hardly be surprised if it does not 
receive very enthusiastic support from smaller unions 
when it is in trouble, for it has by no means been 
uniformly considerate towards its lesser brethren ; 
and, indeed, has exhibited symptoms of a desire to 
gobble them up whenever the opportunity arises. 
Whatever may be the case in the future, the solidarity 
of labour has not yet reached the pitch when the little 
people enjoy being swallowed up by the big. We are 
not aware whether any of the unions above men- 
tioned were included in the reference recently made 
in the official journal of the Amalgamated Society 
of Engineers, to ‘‘ the other small unions who have 
realised that if they want anything they must come 
to us for it, and while they comport themselves 
with an arrogance out of all proportion to their 
importance, they have generally accepted the in- 
evitable, and follow submissively enough.” How- 
ever that may be, Mr. Barnes’ hopes of “‘a joint 
manifesto” and ‘financial and moral support” have 
not been fulfilled; for after the Conference it 
was decided that for ‘‘ tactical reasons” the re- 
solutions passed should not be made public, whilst 
ultimately it was stated that the Conference had 
‘had no result.” 

The Amalgamated Society of Engineers has, how- 
ever, another card to play, and has called to its 
help Mr. James Macdonald, secretary of the 
London Trades Council. We are obliged to the 
Times for recalling to our memory some of Mr. 
Macdonald’s opinions. At the Trade Union Con- 
gress of 1894 he seconded Mr. Keir Hardie’s 
amendment for the nationalisation of ‘‘ the whole 
of the means of production, distribution, and ex- 
change.” The official report of his speech states 
that he said the amendment really was Socialism, 
and raised the whole question of Collectivism. 
Here is the extract from his speech as repeated in 
the Times: 


Nothing could be effectually done to ameliorate the 
condition of the wage-workers, so long as the system itself 
was not attacked, as by declaring that the whole means 
of production, exchange, and distribution should be held 
and controlled py the people in the interests of the whole 
community. What was right of land, mines, railways, 
&c., was right of all other forms of machinery required 
for the production of commodities. 


It used to be said that strong common sense was 
the characteristic of British working men, but if 
they can swallow such stuff as the above their 
intelligence must have suffered terribly, or the 
character was never deserved. Ten minutes’ serious 
thought, one would imagine, should reveal to the 
lowest order of sane minds the impossibility of 
running all manner of intricate businesses under 
State ownership. Even supposing such a thing 
could be brought about in this country, it is beyond 








understanding how we could possibly succeed in 
competition with other nations. Mr. Macdonald, 
however, takes little heed of the foreigner. He told a 
meeting of unionists a week or two ago that ‘‘it is 
not the be-all and end-all of the working man to 
beat the foreigner ;” but we think working men 
have sense enough to know that if the foreigner 
beats them to any much greater extent than at 
present a large number will have to go on very 
short commons indeed. Mr. Macdonald also told 
his audience that the workman’s interest was not 
the employer’s interest—a proposition that is only 
intelligible from his peculiar point of view—and 
also that it was the duty of workmen ‘‘ to combine 
and fight the employers whenever and wherever 
the opportunity arose.” 

These are the opinions of the chosen leaders of 
the Conference of trade unionists, to be held at 
the Memorial Hall, Farringdon-street, to-morrow 
morning. Representatives of about 200 trade 
organisations are to attend for the purpose of dis- 
cussing ‘‘the best means of organising support to 
the engineers and allied trades.” There are to be 
representatives of railway servants, miners, gas 
workers, labourers, bakers and confectioners, boot 
and shoe operatives, blacksmiths, dockers, uphol- 
sterers, blowing-room operatives, and of the societies 
of othertrades. ‘* The best means” will, of course, 
take the form of pecuniary assistance. Mr. 
Macdonald considers that the number of men to be 
represented will not fall far short of half a million, 
and it is proposed that a resolution will be put 
asking for a levy of 6d. per week from each mem- 
ber, although there may be some alteration in the 
amount before the Conference takes place. Per- 
haps the resolution will be carried, for in meetings 
of this nature the results are generally a foregone 
conclusion, unless the meeting breaks up in dis- 
order, which is often the case if there is much fear 
of opposition. There is the greater probability of 
unanimity as the decision of the Conference ‘‘ will 
not be binding upon the unions represented.” 
The resolution will, therefore, remain a pious hope, 
which may or may not be translated into a measure 
of practical assistance by the unions sending the 
cash. 

This Conference of trade unionists is, in fact, 
one of two alternative propositions put before the 
strikers by Mr. John Burns about three weeks ago. 
He was then reported to have said that two courses 
were open : 

1. To summon a National Convention of trade unions 
for the purpose of organising a fund of not less than 
15,0002. a week to enable the men to continue the struggle 
for another six months. 

2. To declare the strike at an end, accept the masters’ 
proposals, and get back to work as quickly as possible. 


If Mr. Burns knows anything about the financial 
position of the Amalgamated Society of Engineers 
one would gather from this that the Union funds 
are exhausted, or, at any rate, so nearly so as to 
bring the end very close ; for he is hardly the man 
to let prudence counsel moderation while there is 
still money to spend on a fight. Mr. Barnes, on the 
other hand, estimates the fighting fund as being still 
100,000/. ; but then, as we have said, Mr. Barnes 
is a very sanguine man, and may have included in 
his estimates more or less potential assets that may 
not be immediately realisable. Moreover, he has 
everything to lose if this fight goes definitely against 
the men ; whereas Mr. Burns, who has continued 
throughout in his most successful part of the merry 
swashbuckler, is sure to come out a popular 
favourite, and still has his seat for Battersea and 
on the London County Council to fall back upon 
for the winning ef fresh laurels. For these reasons 
we should incline to Mr. Burns’ view, namely, 
that unless the Conference brings in the _half- 
million sixpences per week (which, by-the-by, 
is not 15,000/., but only 12,5001.) the game is 
up—rather than to Mr. Barnes’ estimate that 
there are funds for months of fighting yet to be 
got from the war chest. We cannot do better 
than repeat Mr. Barnes’ words of true wisdom 
uttered more than a fortnight ago: ‘‘It is all a 
question of finances, and the sooner the trades 
unions recognise the seriousness of the position in 
which the Labour Movement is at the present 
moment, the better it will be for themselves.” 

Whichever way to-morrow’s Conference goes, 
however, and whether the half-million sixpences 
are collected or not, the employers have the game 
in their own hands if they are but true to their own 
interests, which, as we have so often pointed out, 
are the interests of the whole nation, including the 





very men who are so ignorantly striving to ruin 
the industry by which they live. If the engi- 
neering employers do not support the Federation 
now, then—to use an expression uttered in all 
piety by one of them a few days ago—‘‘ God help 
them !” for they will be past human aid. Socialism 
is making its first great effort, the result of much 
preaching and teaching, arguing, lecturing, and 
speech-making of hare-brained enthusiasts, senti- 
mental theorisers, and astute self-seekers of a whole 
generation. Socialism, as preached by Mr. George 
Barnes, Mr. James Macdonald, and others of the 
same school, means social disintegration and the de- 
struction of industry, which cannot go on without 
leaders. Doubtless employers are not everything 
that might be desired, but, at any rate, they alone 
hold the threads of management. Without them 
every factory in the kingdom would be a mass of 
useless machinery, and its workmen an undisci- 
plined and dangerous mob. 

Happily, such a social upheaval is not imminent, 
although it has been nearer than most people 
imagine. In the engineering workshops of this 
country many of the tenets of destructive Socialism 
have been in active operation for some time past ; 
and it has only been the ever-accumulating pressure 
resulting from the exercise of these principles 
that has consolidated the masters into a coherent 
body. If the strike ends to-morrow the work of 
the Federation is by no means done. Socialism 
intends to push its advantage, and encouraged 
by its success in the Fair-Wages Resolution, 
will again try the effect of an appeal to Parlia- 
ment backed by its solid phalanx of disappointed 
unionist voters. An amendment is to be moved 
to the Queen’s speech. That is a great chance 
for Mr. Barnes. It will keep the fight alive, or, 
at least, give hope of some ultimate result that 
may postpone the day of reckoning until much is 
forgotten. At present, we are told, the spirit of the 
men is excellent. An example is given from Sheffield, 
where they have issued a formal document pro- 
testing against the Employers’ Federation ‘‘ in 
their endeavour to cripple Labour and rob the 
workers of their rights as free-born men.” They 
‘refuse to be cajoled into submission by abstract 
terms.” They are desirous of a settlement, but 
cannot accept conditions ‘‘ which will be degrading 
to us as free-born men, and we consider that a 
working week of 51 hours in Sheffield must be con- 
ceded before we return to work, as compensation 
for the loss of being locked out.” We may, perhaps, 
take this as showing the average way in which the 
men have been taught to look at the matter by their 
leaders. It is somewhat difficult for persons not 
completely imbued with certain modern theories to 
understand what there is ‘‘degrading” to men, 
‘*free-born”’ or otherwise, in working over 51 
hours a week, or why they have been ‘‘ robbed 
of their rights as free-born men” in not finding 
employment in certain works. This view of the 
matter is perhaps immaterial so long as there 
are some good-sounding phrases, but it is pitiable 
to see how the men are being fooled by their 
leaders. They have elected to belong to an aggres- 
sive union, which for years has practised with ten- 
fold severity the very tactics of which they now so 
bitterly complain, and which the employers have 
only adopted for self-preservation. 

How the dispute will end it is difficult to fore- 
cast, but the most probable termination seems to 
be that which ended the great strike of 46 years 
ago, and to which we referred in our article of 
December 10. If so, the dispute will die a gradual 
and natural death, and in that case the remarkable 
parallel between this Labour war and that of the 
Great Exhibition year of 1851 will be complete. 

The termination of the Conference sets the 
masters free to post further lock-out notices, which 
will throw an additional strain on the fighting fund 
of the Union, and it is said that these will at once be 
issued. On the other hand, certain firms are re- 
ported to contemplate the posting of the Federation 
resolution as submitted to the ballot of the unions, 
and engaging all comers on these terms. The two 
courses scarcely appear to be compatible. Probably, 
however, both the Federation and the Union will 
relax something of their vigilance. Work will be 
generally resumed without a formal treaty of peace, 
and not too many questions asked by either side. 
As our correspondent ‘‘ Federal” has pointed out, 
the Societies in 1851 concluded at the end of the 
fight that they ‘‘ could not command absolute self- 
sacrifice,” and perhaps that will prove to be the 
course of wisdom in the present case. 
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THE TRADE OF YOKOHAMA IN 1896. 

A FEW months ago (ENGINEERING, June 4, page 
750 of our last volume) we directed attention to some 
of the main features of the trade of Yokohama, 
as shown in the annual report of the Yokohama 
Chamber of Commerce. As we then remarked, it 
is desirable to look at such subjects from dif- 
ferent points of view, and, therefore, it will be 
useful if we supplement what was then said by a 
digest of the main points in the report of Her 
Majesty’s Consul at Yokohama, which has since 
been issued. 

For the convenience of his readers the Consul 
converts the yen, or silver dollar, of the Customs 
returns into sterling for imports from gold countries 
and from India at the rate of 2s. 2}d. per yen, 
being the average for the year of the quarterly rates 
used by the Customs in converting gold into silver 
values, and in the valuation of imports from silver 
countries, except India, and all exports, he takes 
the yen as equal to 2s, 2d., being the average bank 
demand drawing rate for the yen. The returns thus 
converted into gold values show the total trade of 
the port for the year to have been worth 14,632,3821., 
being 7,948,637/. value of imports and 6,683,7451. 
value of exports. If there is added, as has been 
done in some previous reports, to the figures for 
imports deduced from the Customs returns, a cor- 
rection of 15 per cent., to cover approximately the 
amount of freight and other charges paid on these 
goods between the place of production and Yoko- 
hama, we arrive at a sum of 9,140,9331., as repre- 
senting the actual value on the spot of the import 
trade, and 15,824,678/., as representing the total 
foreign trade of the port. Last year there was an 
increase of nearly 35 per cent., in the import trade 
over that in 1895, a decrease of 27 per cent. in the 
export trade, and a decrease of about 1 per cent. 
in the total trade of the port. The Customs dues 
and duties levied amounted to 424, 9051. 

As an indication of the extent and growth of 
what is known as direct trade between Japan and 
foreign countries—that is, of the trade which is 
done by Japanese merchants with other countries 
without the mediation of merchants of other nation- 
alities—it may be of interest to note that of the 
total imports at the port in 1896, nearly 23 per 
cent. in value were brought in by Japanese mer- 
chants or for Government use, mainly by the former. 
Of the total exports, 175 per cent. were similarly 
sent abroad, and of the trade of the port 20} per 
cent. stands to the same account. The Consul 
remarks that at various periods efforts have been 
made to foster trade of this character by means of 
Government assistance. The most recent manifes- 
tation of this principle is exhibited in the passing 
by the Diet, at the close of its last session, of a 
Bill providing for a bounty to be given on raw silk 
exported by Japanese merchants, the amount of 
the bounty to be determined by imperial ordinance, 
and in accordance with a method of classification of 
the silk. The further development of this measure 
will be watched with interest. It would appear to 
be intended to direct from the hands of the British 
and other foreign silk merchants established here, 
the most important branch of the export trade of 
Japan. The main characteristics of the year’s 
trade are an excess of imports and a decrease in 
exports. A scarcity of money and contraction of 
credit existed among Japanese merchants in the 
latter part of the year, the result, no doubt, of 
several causes, among which may be enumerated 
an indifferent harvest, the rice crop showing a de- 
ticit of some 9 per cent., on a good average crop ; 
natural calamities, in the form of a tidal wave and 
floods, and excessive activity in the direction of the 
promotion of companies, and these conditions 
affected the general trade of the country to a con- 
siderable extent. It is, however, satisfactory to 
find that British trade shows an increase, both in 
imports and exports, over that of 1895. The value 
of the imports brought into Yokohama in 1896 (in- 
cluding 15 per cent. for freight, &c.) from the 
British dominions amounted to 5,185,9801., and of 
the exports 1,307,4901., which is an increase of 25 
per cent. over all. This increase occurs in the 
trade with the United Kingdom, which consists 
mainly of import, and in that with British India 
and with Hong Kong. The trade with Canada and 
Australia does not gain ground. British trade with 
Yokohama last year amounted in value to 41 per 
cent. of the total trade of the port. The import 
trade from the United Kingdom constituted over 
44 per cent. of the total import trade of the port ; 








and that from all the British dominions over 56 per | terested in the details of the export trade in tea 


cent. 

We must refer to the report for details of the 
different departments of trade. Among imports 
cotton yarns, cotton and woollen cloths of different 
kinds take an important place. In the inferior 
grades the competition with goods manufactured in 
Japan is beginning to tell. The importation of 
iron and steel shows an increase last year under 
nearly every heading, and comprises bar and rod, 
galvanised sheet, nails, pipes and tubes, plate and 
sheet, rails, roofing, and miscellaneous. Pig shows 
a decrease, and this is to be accounted for by the 
large import in the two previous years. <A steady 
demand is, however, anticipated for this class of 
iron in the future. 
Commerce statistics, deliveries of iron of all deno- 
minations amounted to 50,008 tons, as against 
49,784 tons in 1895; wire nails to 9047 tons, as 
against 7210 tons in 1895; and tinned plates to 
27,727 boxes, as against 37,073 boxes. In the 
supply of bar and rod iron Belgium takes the lead ; 
in that of the other classes of iron and steel for 
merchant business, Great Britain, as a rule, stands 
first. An important feature which has recently 
appeared in the iron trade is the development of 


the importation of that metal from the United | 


States. Wire nails are imported from these at lower 
prices than from the continent of Europe; and 
although the quantity imported last year was 
small in comparison with that brought from 


Germany, it almost equalled that imported from | 
Orders have | has been a further fall in the value of silver, and 


Great Britain and Belgium together. 


also gone there last year for pig iron and for rails. | it is impossible to say how far it may go. 


According to the Chamber of | 


and silk, we must refer to the report for the details 
therein given. A considerable increase has taken 
place under the heading of cotton yarn. The main 
destination of this export is China ; but a portion of 
the export of cotton flannels and cotton crape finds 
its way to India. Some information is given regard- 
ing rates of exchange and other financial matters ; 
some of which we have mentioned in former articles, 
and especially the measure for the introduction of 
a gold standard into Japan. The Consul remarks 
that a principal object of the measure is probably 
to facilitate the financial operations of the Govern- 
ment in connection with the West. One result of 
it must be greatly to steady exchange as between 
Japan and the other gold countries. An argument 
| raised against the measure has been that it would 
| do away with the advantage which Japan has reaped 
in the development of her manufactures, by the 
possession of a silver standard. The Consul re- 
marks : ‘‘No doubt such an advantage was very 
great while silver continued to fall in its relation 
to gold, and the silver prices of the necessaries of 
life and of labour had not appreciably risen ; but 
it can hardly be doubted that the effect of this 
fall has now exhausted itself ; and that being so, 
Japan has already gained what was to be gained 
| by her from the fall of silver, whether as affecting 
the development of her manufactures, or as stimu- 
lating her export trade.’”’ These words show how 
difficult it is to prophecy regarding the future of the 
money market, for since they were written there 








The re- 


Locomotives, while largely ordered from England, | port gives some useful details regarding shipping 


have also been so from the United States. 


total value of the locomotive engines and fittings | occasion. 


The | and rates of freight to which we will refer on another 


It ought to be noted that a general rise 


imported into Yokohama last year was 96,466/.|has been observable for some years past in the 
For other railway material Great Britain shares|cost of living in Japan, as estimated in the 
with Germany and Belgium the custom of Japan. |currency of the country, which has hitherto 


Naval requirements are obtained most largely from 
British makers, gun material partly from France. 


| been silver, or paper representing silver. This 


| rise commenced about the year 1889, and taking 


The value of machinery imported was as follows: | the principal articles of food and fuel used by the 
Dynamo-electric, 47,5511. ; paper-making, 14,3561. ; | Japanese, amounts now to as much as 90 per cent. 
spinning, 60,767/.; weaving, 17,741/.; and various, 'in the case of rice, and 100 per cent. in that of 


110,0031. 


|fish and vegetables; while the cost of ordinary 


The Consul remarks that there are some things | Japanese wearing apparel has risen variously from 


which those acquainted with the import business | 30 per cent. to over 100 per cent. 


in metal manufactures often find it hard to get the 
English manufacturer to understand. One of these 
is that the Japanese buyer has now reached the 
stage where he knows, or at least believes he knows, 
what he requires when he orders an article. In 
making tenders the English maker is too apt to 
act on the principle that he knows what the pur- 
chaser requires better than the latter himself does ; 
and acting accordingly, offers an article in another 
style, or of another design, than that which is asked 
for. The result is that the order is placed, say, 
with some Continental firm, which is more alive to 
the situation. The Consul is often liberally sup- 
plied with circulars, with the request that these 
may be exhibited in his office. There, however, 
no one looks for them. The use of circulars is for 
distribution to possible buyers, and the Consul 
thinks that this can undoubtedly best be effected 
through business houses on the spot who are in 
immediate touch with purchasers. Catalogues to 
be of any use should be priced. The Consul 
repeats the advice which had been given in former 
reports, namely, the necessity for British manufac- 
turers of machinery paying due attention to pack- 
ing, and he remarks that they have still to learn 
from their Continental rivals in this respect. 
The import of sugar continues to increase. Dur- 
ing 1896 it amounted to 102,594 tons as compared 
with 83,305 tons in 1895. Prices were higher than 
in 1895, and the trade in white sugar from the 
Hong-Kong refineries promises to continue to grow. 
It ought to be remembered, however, that it will 
soon be met with the direct competition of the 
factories which are about to be erected in Japan. 
Of the kerosene imported last year 13,280,000 
gallons were American oil, and 10,570,000 gallons 
Russian, being an increase of American and a de- 
crease in Russian. Of late years the petroleum 
industry in Echigo has been receiving fresh atten- 
tion, and the increase of refined petroleum in 
Japan may, to a small extent, account for the de- 
crease in deliveries of imported oil. The latest 
figures to hand, those, namely, for 1892, and 1893, 
show the total production of refined petroleum in 
Japan had reached 1986 tons in the former year, 
and 1612 tons in the latter. 
As the majority of our readers are not much in- 


Wages have 


|undergone a similar rise. It may be further 


| noticed that more recently—say since the war—the 


ratio of rise in the cost of living has exceeded that 
of the fall in the gold price of silver. 

The foreign population of Yokohama, exclusive 
of Chinese, amounted on December 31 to 1827 
persons, of whom 868 were British. This shows an 
increase during the 12 months of 82 persons in 
the general foreign population, and of 62 in the 
British by itself. The Chinese population is re- 
turned at 2268, which is still more than 1000 less 
than the number before the war. The Japanese 
population of the town of Yokohama (including 
Kanagawa, with which it is now practically one) is 
given as 196,609 persons in all. 








NOTES. 
Some Rapip ConstrucrionaL Work. 

A REMARKABLE feat in tramway building has, 
according to the Electrical Engineer, New York, 
been accomplished at Bound Brook, N.J., by 
the construction of 24 miles of line, with over- 
head equipment complete, which was completed 
from start to finish in a period of but 24 hours. 
The necessity for this rapid work arose from 
the fact that the right to lay lines along the parti- 
cular route in question was a disputed matter be- 
tween the New York and Philadelphia Traction 
Company and the New Brunswick Traction Com- 
pany. Either company starting operations was ac- 
cordingly liable to be interrupted by an injunction, 
unless the whole of the work could be accomplished 
on a dies non. The first-mentioned Corporation 
accordingly determined to do the whole of it 
between Saturday midnight and Sunday mid- 
night. The only preparation they were able to 
make on the spot consisted in the equipment of the 
generating station, which was accomplished under 
the pretence of lighting an hotel. The remainder 
of the work was carried out by Messrs. J. G. White 
and Co., of Philadelphia. All the workmen had to 
be engaged at distant parts, and were not told their 
destination. Two hundred and fifty men were 
drawn from Baltimore, and another 300 from 
Philadelphia. The party were conveyed to their 








destination in a special train, whilst another con- 
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veyed a number of Wells lights and gasolene flares, 
which were used for lighting the scene of operations. 
A large number of horses had also to be provided, 
particularly as ploughs were used for opening up 
the road, which, it may be added, was macadamised. 
The train left Baltimore at 5.30 on the Saturday 
afternoon, and on its arrival at Bound Brook the 
first work to be done was the unloading of the 
materials, the lights being the first to be attended 
to. One of the Wells lights was placed at every 
600 ft. of distance along the line, whilst the gaso- 
line flares were fixed at distances of 50 ft. to 100 ft. 
apart. The tools and horses were next unloaded, 
the actual work of construction being commenced 
at1o’clock. At 2.0 4M. an attempt was made by 
the opposition company to stop the work by 
serving an order for its discontinuance, but being 
out of the hours legal for such service, this notice 
was disregarded. The work then proceeded, and 
by 10 o’clock Sunday morning the grading was 
completed. Track laying (with 60-Ib. rails) was 
commenced within an hour of the start, 50 teams 
being utilised for hauling the supplies. The 
bonding was done by a special set of men follow- 
ing the tracklayers. In the meantime, the over- 
head construction had been rapidly pushed on, 
and to facilitate matters this work was divided 
up into numerous sections. A feeder line, 2000 ft. 
long, had also to be constructed. By 8 o’clock in 
the morning all the poles were up, and the trolley 
brackets in position, and at 10 a.m. the fixing of 
the wires was commenced. In the afternoon a 
second attempt was made to interrupt the work, 
but again without legal warrant, and a resort to 
force by the opposition, who brought a gang of 100 
labourers to tear up portions of the line already 
completed, was likewise defeated. Finally, at 
11 p.m., the work was finished, and a car run over 
the track. The difficulty of the work was increased 
by the necessity of building at one point a trestle- 
bridge approach 100 ft. long. 


Tue Evpe-Trave Canat. 

The Elbe-Trave Canal is, in a manner, a child of 
the North Sea-Baltic Canal, inasmuch as it is the 
advantages which the latter water-way has given to 
Hamburg, which have influenced Liibeck to bring 
about the realisation of its former plan, of the con- 
siderable cost of which Liibeck finds the greater 
part. Just in the same way as the North Sea and 
the Baltic, however inadequately, were connected 
by the Eider Canal prior to the construction of the 
Emperor William Canal, there existed an ancient 
connection between the Trave and the Elbe. The 
Stecknitz Canal, which is on the point of celebrating 
its five hundredth anniversary, boasts of being the 
oldest canal in Germany, and connects Liibeck 
with Lauenburg on the Elbe, following the Del- 
venau and the Stecknitz. Its length is rather more 
than 60 miles, and there are 17 locks, the highest 
point being about 40 ft. above the level of the 
Elbe. Its depth only amounted to a couple of feet, 
the average breadth at the ‘top being barely 40 ft. 
Only small craft could naturally be used there, 
their size being some 30 tons, nor has the traffic in 
recent years been of much importance; it was 
principally confined to timber. The new canal, 
for the realisation of which various routes have of 
late years been put forward, will, in the main, 
follow the direction of the old canal, the town of 
Lauenburg also being its terminus ; but whilst the 
old canal had innumerable windings, the new 
water-way will, as far as possible, go in a straight 
line ; and whilst the former rose to a considerable 
height, some 40 ft. above Elbe level, and 10 ft. 
more over that of the Trave, the new canal will be 
cut through that high-lying district, whereby a 
number of locks will be done away with, and a 
sufficiency of waterinsured. The new canal, by the 
adoption of straight lines, will also be upwards of 
20 miles shorter than the old Stecknitz Canal. 
The depth of the new canal will be determined by 
that of the Elbe ; 64 ft. has been fixed, but should 
the Elbe be deepened the new canal will also be made 
deeper. The breadth at the bottom will be about 
70 ft., and at the top about 100 ft. The number 
of locks has been reduced to seven, and they will 
he constructed so as to be able to accommodate the 
largest vessels trading on the Elbe. Their maximum 
dimensions are, at present, a length of 240 ft., 
breadth 33 ft., and depth 5 ft., their tonnage being 
about 800 tons. Most of the vessels are, however, 
somewhat smaller, 450 to 600 tons. The new locks 
will be 35 ft. broad and 250 ft. long, so they do not 
allow of any material increase in the dimensions of 


the largest craft now in use on the Elbe. Besides 
several other bridges, there will be three railway 
cuttings, two of which are at Biichen and Grau- 
beck. The largest locks are at Lauenburg and 
Witzege, and both these and the railway bridges re- 
ferred to will probably be completed next summer. 
Several considerable sections of the canal are already 
completed. There have been no technical difli- 
culties of importance to overcome, but in many 
places it has been necessary to raise the level of the 
canal above the surrounding country, even to such 
an extent that the bottom of the canal is higher 
than the fields through which it passes. It has, 
therefore, in such places been found advisable to 
line the inside of the canal with a special kind of 
clay found in the neighbourhood. Harbours of 
considerable dimensions will be constructed at 
Lauenburg and Mollu, and in Liibeck itself there 
will be a comprehensive canal system. The cost 
is calculated at some 1,350,0001., of which the 
free city of Liibeck finds about 1,000,000/., the 
balance being defrayed by the Prussian Govern- 
ment. Both the tariffs and the towage will be 
arranged as cheaply as possible, and it is confidently 
anticipated that the canal, which is to be completed 
in the course of a couple of years, will be greatly 
used in the interests of trade and shipping. 


SHIPBUILDING IN NAGASAKI. 


For more than two centuries Nagasaki was the 
only port in Japan which had any intercourse with 
foreign nations. Although Yokohama, Kobe, and 
Osaka have now surpassed it in commerce and in- 
dustry, still.its position and its magnificent harbour 
will always make it a place of great importance. 
From the last Consular Report from Nagasaki we 
learn that considerable extension was made in 1896 
to the dockyard and engineering works at the port, 
the largest dock having been lengthened so as to be 
capable of receiving ships up to 500 ft. in length, 
and the construction of a new dock of a length 
over all of 371 ft. having been completed. Very 
extensive additions were made to the moulding, 
boiler, and engine shops, and all modern machinery 
provided that was necessary to render the works 
efficient in the highest degree. A large machine 
shed for iron workers, and new saw-mills and 
joiners’ shops are now in process of construction, 
and all the necessary machinery has already been 
ordered from England. Designs are also in hand 
for a graving dock of the largest size. The consul 
states that these works, carried on under liberal and 
enlightened management, with the assistance of 
European experts in all branches, long since ac- 
quired a high reputation for good and economic 
workmanship in the docking and repairing of 
vessels of every description and nationality, from 
ironclad cruisers of the first class down to coasters, 
and many small steamers for coasting trade in 
Japan, have been built and completed with engines, 
boilers, and all fittings. It is stated, however, 
that during the past year more ambitious under- 
takings were started, and the building of ocean- 
going steamers for the first time undertaken. 
One steamer of 1500 tons registered, built under 
the strictest requirements of Lloyds’ special survey, 
for one of the principal shipping companies of Japan, 
was completed early in this year, and another of 
6200 tons registered, with a speed of 124 knots, is 
now under construction, and it is expected to be very 
shortly launched. This ship is from the same designs 
as those being built on the Clyde for the National 
Mail Steamship Company (Nippon Yusen Kaisha), 
and the result of the experiment as to whether she 
can be completed in Japan at no greater cost than 
if built in England and delivered in Japan, will be 
awaited with interest not only by the Japanese but 
also by British shipbuilders. If, however, it does 
cost more than it would have done if it had been 
built in this country, the Japanese are not likely 
to be discouraged thereby, as they are quite 
willing to pay for valuable experience. In any 
case, the first ship of the kind is certain to cost 
more than the others which follow, as many special 
arrangements require to be made. The services of 
an English, or to be more exact, a Scotch ship- 
builder were engaged, and under his superinten- 
dence, the construction of the vessel is now proceed- 
ing ; it being the desire of the Japanese to turn her 
out complete and ready for sea in no longer time 
than that in which the same result could have been 
attained on the Clyde. The report states that so 
well satisfied are they with their present progress, 
that material is now being ordered in England for 
a second vessel of the same type and dimensions 











for the same owners, and the Japanese may there- 
fore be said to be now well started on a career of 
ocean steamship building. Two other large steamers 
are also in process of construction. One, a steamer 
of 2500 tons, is in frame; but as this vessel is for 
the owners of the yard its construction is not being 
pushed in order that efforts may be concentrated 
on the one above-mentioned. The keel of another 
vessel, intended to be used as a training ship by 
the Tokio Mercantile Marine School, is also laid. 
The latter will be a sailing vessel with auxiliary 
steam power capable of a speed of six knots, built 
of steel, with cellular double bottom throughout 
its entire length, of 1540 tons registered and 238 ft. 
in length. There are besides a number of small 
vessels for special purposes under construction. 
The docks are much taken advantage of by 
vessels of war and merchant ships of all nationali- 
ties. During the year 24 vessels of war of various 
nationalities, of an aggregate of 63,104 tons, and 
65 merchant steamers of 190,668 tons, were docked 
and 36 vessels of 21,047 tons were placed on the 
slips. 





THE FRENCH NAVY. 

THE French Naval Administration does not appear 
to be slackening in the activity which it has displayed 
for some time past. In the Government arsenals 27 
vessels are now in course of construction. At Cher- 
bourg an expenditure of 224,800/. will be made next 
year upon the ironclad Henri [V. An ironclad cruiser, 
known at present as the C 4, will be commenced next 
year, and an expenditure of 82,664/. is to be made upon 
her during the 12 months. A further expenditure of 
14,313/. is to be made upon the second-class cruiser 
Cassard, which is now nearly completed. Expendi- 
tures of 48,677/. and 50,644/. respectively are proposed 
to be made in 1898 upon the torpedo-boat destroyers 
Dunois and La Hire; the first of these vessels, it 
should be noted, is already launched. Two first-class 
torpedo-boats were ordered in April, 1897, to be laid 
down at Cherbourg, and it is proposed to expend 
7130/. upon each of them next year. Finally, a sub- 
marine boat, to be named the Morse, is to be com- 
pleted at Cherbourg next year ; the expenditure proposed 
to be made upon her during the 12 months is 19,213/. 
Several ironclads are in hand at Brest. The Charle- 
magne, which is approaching completion, will involve 
an expenditure of 136,920/. in 1898. Upon the St. 
Louis there will be an outlay of 199,201/. The Guey- 
don cruiser, which was laid down in August, 1897, 
will call for an outlay of 155,906/. next year. Another 
cruiser known at present as the C7, will be com- 
menced next year, and 82,660/. will be devoted to 
her construction during the 12 months. The Jurien 
de la Graviére, a first-class station cruiser, will require 
an expenditure of 130,710/.; and for the Décidée, gun- 
boat, which is to be laid down in the course of 1898, 
30,6307. will have to be provided. A first-class station 
cruiser, known at present as the D 3, is to be com- 
menced at Rochefort before the close of this year ; the 
outlay proposed to be made upon her in 1898 is 
65,6027. Two cruisers are also in hand at Rochefort. 
The first of these—the Lavoisiér—is now almost com- 
pleted ; the outlay proposed to be made upon her next 
year is 17,137/. The second is the d’Estrée, which has 
just been launched, and for which 62,209/. will have 
to be provided in 1898. Another vessel now in pro- 
gress at Rochefort is the Kersaint, a first-class des- 
patch boat, upon which a final expenditure of 33,343/. 
will have to be made next year. The last ship com- 
prised in the Rochefort programme is the Vancluse, a 
despatch boat, the construction of which has been 
suspendcd for several years, and upon which it is pro- 
posed to expend 3840/. in 1898. Two ironclad cruisers 
are in hand at Toulon. Upon the first of these—the 
Jeanne d’Arc—an expenditure of 307,425/. is proposed 
to be made next year. The second—the Dupetit 
Thouars—was laid down two months since ; she will 
call for an outlay of 144,117/. in 1898. The only re- 
maining vessels in hand at Toulon are two first-class 
torpedo-boats Nos. 225 and 226 ; each of these torpedo- 
boats will absorb 7123/. next year. It will be seen 
that the total construction expenditure in the French 
Government arsenals in 1898 will be 1,831,417/. 

So much for what is being done in the French 
arsenals. As regards French private establishments, 
they are now engaged upon one ironclad and five 
armour-plated cruisers. The ironclad is the Massera, 
which has been crn | making trial trips near Brest. 
The five armour-plated cruisers are the d’Entrecast- 
eaux, the Montcalm, the C8, the Dessaix, and the 
Kléber. The d’Entrecasteaux may be considered as 
terminated ; an expenditure of 93,994/. remains to 
be made, however, upon her in 1898. The Montcalm 
will involve an outlay next year of 139,741/. The 
C8 will not be commenced until next year; the sum 
voted for her construction for the 12 months is 
49,0007. The Dessaix and the Kléber will each 
absorb next year 151,559/. Private firms have also in 
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STAYING OF LOCOMOTIVE FIREBOXES. 
To THE EpitTor oF ENGINEERING. 

S1r,—In your recent interesting articles on the above 
subject, the statement is made (on page 744 ante) that ‘‘ the 
stress on the outer fibres of a stay subjected to a given 
literal deflection will vary as the square root of the length 
of the stay,” that is, the longer the stay the greater the 
stress for a given deflection, which is surely not intended, 
but rather, the longer the stay the less the stress. Taken 
in connection with the context, should not the statement 
be, ‘‘ For agiven intensity of stress on the outer fibres of 
stays subjected to a given lateral deflection the lengths 
of the stays must vary as the square roots of the dia- 
meters?” The increase of length arrived at, namely, 
12 per cent., does not strike one as anything very imprac- 
ticable. If the old #-in. stay were 4 in. long, then the 
new }3-in, stay will only be increased to 44 in. long. But, 
as pointed out in the articles, the increased pressures 
mean increased temperature, and, at the same time, the 
fireboxes are both larger in cross-section and longer, so 
that the deflection of the stays under consideration is also 
increased, and therefore a further addition must be made 
to the length of stay on this account, if the old stress is 
not to be exceeeded. Again, the calculation takes no note 
of the time in which the stays will break under the slight, 
but continuous and reversed, bending action. Probably 
the larger stays at the higher temperatures will not stand 
so well as the smaller ones at the lower temperatures, 
even if only subject to the same amount of stress. 

It would afford an instructive exercise for students in 
our engineering laboratories to carry out a series of com- 
parative experiments on a number of stays subjected to 
such deflection, which should be continued in each case 
until the stay breaks. Each stay might be under ten- 
sion, as in actual work, and the length, size, shape, 
material, and temperature would be variable quantities. 

At the same time, it must be borne in mind that 
whilst calculation and experiments on isolated stays may 
do much to point out the right way, only lengthened ex- 
perience with actual fireboxes can lead to reliable con- 
clusions. 

Yours sincerely, 
8. RENDELL. 

New Mills, near Stockport, December 21, 1897. 

[We are obliged to our correspondent for calling atten- 
tion toaslip in our article. The words ‘‘as the square 
root of the length” in the sentence quoted should read, 
‘inversely as the square of the length.” This is mani- 
fest from the context.—Ep. E.} 








MACHINE TOOLS; ‘‘SOME SUGGESTIONS 
FOR THE FUTURE.” 
To THE EpIToR OF ENGINEERING. 

Srr,—Allow me to reply to the somewhat acrimonious 
letter of ‘* A Machine-Tool User” in yours of December 
24, commenting on mine in the previous issue. He appears 
to have quite overlooked the fact that my remarks had re- 
ference chiefly to special tools involving new drawings and 
patterns. 

My reference to the Employers’ Federation was, it is 
submitted, in order, because it is that body we shall have 
to thank for the emancipation which was so greatly the 
burden of my song. As to ‘‘ bolstering up ” the machine- 
tool industry or a section of it, the Federation is as much 
dependent on the machine-tool makers as any other of its 
component parts or branches, and perhaps more so, and 
it is therefore difficult to understand what was in ‘‘A 
Machine-Tool User’s” mind when using those words. 
Suffice it to say there was no such ulterior motive in my 
reference to the Federation. 

‘*A Machine-Tool User” protests against classifying 
trades by districts. ‘‘ Any other way you will, that will 
put tenderers on a more equal footing,” is my answer. In 
some districts there are several firms about on a par, hence 
the proposal, but this was not binding, nor was it calcu- 
lated to raise the ire of any man. In the several 
“stables” the writer has been in touch with, the product 
has, up to now, been of the equine species, and it is hoped 
that the donkeys and mules referred to by ‘“‘ A Machine- 
Tool User” may continue to be kept outside. 

It was unfortunate when instancing districts that alpha- 
betical order was unconsciously not observed in my pre- 
vious letter. The fact of Manchester being mentioned 
first seems to have made ‘‘A Machine-Tool User” very 
wrath, and to have caused him to hit out right and left, in 
what, it is hoped, is his nastiest manner in disparagement 
of Manchester. For this ‘‘A Machine-Tool Maker” is 
deeply sorry, for he did not intend his letter to be in the 
least offensive. 

If ‘* A Machine-Tool User’ considers all the machine- 
tool makers on the Admiralty list on an equality and that 
they could be put into competition indiscriminately he is 
right “‘ off the rails,” to use his own quotation. My pro- 
posal to confine inquiries to 2 or 3 at most (not the same 
2 or3 each time, please) had reference only to special tools 
involving new drawings and patterns, &c., which form but 
asmall proportion of the work given out by the Admiralty; 
for ordinary work a better classification of each set of 
tenderers is what is needed. The remark about “‘ getting 
out finished drawings and patterns before making a 
price” is really so absurd that it cannot be taken as 
Seriously meant. 

The case quoted in which A. B. C. and D. figured was 
one in which special drawings and patterns were involved 
in three cases instead of one, as would have been pre- 
ferred by ‘“‘ A Machine Tool-Maker,” notwithstanding 
that he was not A. ! 

Regarding travellers, there is as good a stock of capable 
men here (many of them members of firms) as come from 
anywhere else; many of them travel largely abroad as 
well as at home, and given fair treatment in the matter 








of special tools particularly, much that now goes away 
from the country may be kept in it with advantage. 

‘**Tool Buyer,” who also writes on the 24th inst., con- 
strues my remarks as having for their object the glorifica- 
tion of Lancashire, and the debasement of Yorkshire! 
What an imaginative man he must be! Then he talks 
about ‘‘small firms outbidding big ones,” and drifts off 
into “fairy tales” again ! ow all he says has been 
initiated from anything contained in my letters I cannot 
conceive ! 

In conclusion, I do hope your future correspondents, if 
any there be on this subject, will at least give me credit 
for ‘*honesty of purpose,” and will give my first letter 
a careful reading before criticising it. It was written in 
the interest of a very important branch of our engineering 
trade, and without the slightest intention of pushing one 
district, or one firm, large or small, before another ; and it 
is hoped others who enter the field will give any sugges- 
tions that occur to them that may tend to stem the 
inroads into the trade in question by foreign nations. 

Apologising for so soon asking your indulgence again, 

T an, Sir, yours faithfully, 
A Macutne-Toot Maker. 





PORTLAND CEMENT. 
To THE Eprror or ENGINEERING. 

Sir,—Mr. Bamber’s question has already been answered 
by the publication in your journal of my 1897 specification, 
naming 15 per cent. residue on a 100 sieve. 

The ideal degree of fineness must of necessity be tem- 
pered by practical considerations, and the limit is only 
ree when the cost equals the value of the advantages 
gained. 

I have not advocated the introduction of the German 
sand test into this country, on the ground that the elements 
of error in cement testing are sufficiently numerous with- 
out adding that of the varying quality of sand. <A neat 
cement test for strength, pm Be with one for fineness, 
insures the desired quality. 

A strength growth test between 7 and 14 days may 
now be added with advantage. 

Yours faithfully, 
V. de MICHELE. 

Higham, Rochester, December 26, 1897. 








TORPEDO-BOAT DESTROYERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Some fish can readily back, notably the stickle- 
back; but fish do not have to run alongside wharves, nor 
are they acted upon by wind. There was an idea that 
the Turbinia could not go astern; but she could, though we 
rarely used the power even in berthing her alongside my 
yacht during the Spithead review. The heavier the = 
the more need of being able to reverse, butit is not wort 
sacrificing speed ahead to be able to go fast astern. 

Yours truly, 
C. J. LEYLAND. 
Haggerston Castle, Beal, Northumberland. 








NEGATIVE SLIP. 
To THE Eprror or ENGINEERING. 

Srr,—Referring to your print of my paper on ‘‘ Ven- 
tilating Fans,” which appeared last week, and in con- 
nection with ‘negative slip,” it may be interesting to 
your readers that I also tried an experiment with the 
front face of the blade in the same plane as the plane of 
rotation, that is, with no pitch when measured from the 
front face; the blades were, however, of considerable 
thickness, with convex backs, the transverse section of the 
blades being plano-convex, and a considerable current of 
air was produced at 600 revolutions per minute, showing 
that negative slip was infinite when the pitch was mea- 
sured from the front face. A similar result was obtained 
by Mr. Horatio Phillips with a screw propeller with 
blades set with their front faces at zero pitch, and the 
vessel was propelled. 

Many theories have been advanced to account for the 
phenomenon of ‘‘apparent negative slip,” which is some- 
times noticed in a screw propeller when the pitch is cal- 
culated from the front face without taking into account 
the round back, whereby the virtual pitch is increased ; 
and negative slip has generally been noticed in those pro- 
pellers that have thick blades and round backs. : 

Having carried out a number of experiments on air pro- 
pellers and screw propellers made with the view of 
accounting for the phenomenon, they seem to lead to the 
conclusion that apparent negative slip is due to not con- 
sidering the effect of the backs or non-propelling faces of 
the blades, and that negative slip becomes impossible 
when the blades are thin and of uniform thickness, so 
that the pitches at the back and front of the blades are the 
same. 

Yours truly, 
WiLuiaAM GEORGE WALKER. 

47, Victoria-street, Westminster, 8. W., 

ecember 22, 1897. 


THE ELECTRIC LIGHTING OF H.M. SHIPS. 
To THe Eprror OF ENGINEERING. | 

Srr,—In the Times of December 23 the following para- 
graph appears: ‘‘A committee, consisting of the Cap- 
tain of the Dockyard Reserve at Portsmouth, the Civil 
Assistant to the Admiral Superintendent, a commander, 
and a fleet paymaster, is to be appointed at Portsmouth 
to investigate the subject of the internal lighting of H.M. 
ships. At present there are many electrical systems in 
vogue, and the committee will report on the system that 
they consider best, with a view to its general and uniform 
adoption in the service.” 





It will thus be seen that this important question, in- 
volving annually the expenditure of large sums of public 
money, is to be adjudicated upon by two naval officers of 
the fighting branch, a naval architect, and a paymaster. 
The average taxpayer will ask with wonder why no engi- 
neer should be consulted on this essentially engineering 
problem. ‘To those acquainted wlth the internal history 
of the matter, the answer is plain enough. Ever since 
steam was forced upon the Navy, there has been a con- 
stant endeavour on the part of the constructive branch at 
the Admiralty and in the Dockyards to keep the engi- 
neering branch in a subordinate position. This was easy 
enough at first, because the shipwrights held the superior 
strategic position due to already occupying the ground. 
As time passed and the influence of machinery became 
more and more, the struggle of the constructor to main- 
tain his ancient importance grew in severity, and pro- 
bably he would soon have taken his natural position had 
he not found a most powerful ally in the fighting branch 
of the service. 

When engines were first placed in the old paddle 
frigates, and afterwards in the fully-rigged line-of-battle 
ships, they were but an auxiliary, and those who had 
charge of them—Scotch mechanics, for the most part— 
were looked upon as a sort of new and strange kind of 
warrant officer, but without the great naval virtue of 
being clean. As machinery became more complicated 
men of superior ability were required, and this produced 
the naval engineer officer. It is a matter of common 
knowledge that executive officers resented most bitterly 
the promotion of the engineering branch. 

This ancient history may not seem to have much bear- 
ing on the electric light question, but it really has. Most 
of the old feeling against the “‘ black squad” has happily 
passed away even with the older executive officers; among 
the younger ones it hardly exists. Still, no executive 
officer looks on an engineer as his equal ; and when any- 
thing can be done towards putting the machinery branch 
‘in its proper place” the opportunity is not often neg- 
lected. For these reasons it 1s natural that the Admirals 
of the Board should support the civilian constructors 
rather than the engineers. 

Thus it has come about that while the contructors 
have everywhere been encroaching on the natural domain 
of the engineers, they have been supported in the process 
by admirals who fill the all - powerful position of 
Controller of the Navy. The seizing of the electric light- 
——— is one of the most flagrant instances. Electric 
lighting is essentially an engineer’s job. It is mechanical 
engineering from first to last. There is nothing in the 
education of the naval architect that tells him anything 
about it. It has nothing to do with stability, displace- 
ment, meta-centres, resistance, or anything of that kind ; 
it is downright mechanical engineer’s work about which 
constructors, platers, riveters and shipwrights know 
nothing. The only excuse the naval architect can advance 
for touching electric light is in virtue of the upholstery 
branch of his profession. In the selection of the orna- 
mental features of saloon brackets, and in the placing of 
lamps to get the best distribution of light, he would be 
within his province ; but when it comes to the generation 
and transference of electric energy, the naval architect is 
as much at sea as he is—well, when he goes to sea! 
Moreover, it is engineers who have to use the electric 
plant in daily practice afloat. 

The contest between the constructors and engineers is 
one of long standing. It has cost the country many 
thousands—I will venture to say millions—of pounds. 
You, Sir, have been writing a good deal about demarca- 
tion of work lately and the waste it entails, but demarca- 
tion of work in trade unions is nothing to demarcation of 
work in H.M. Dockyards. The way in which one side 
thwarts and delays another ; the my the bickerings, 
are pitiful to see among grown men. In the dockyards 
the engineers sometimes get the best of it, in spite of 
civil assistants, as is natural, because they have to do 
with practical work; but at the Admiralty the con- 
structors have always had the upper hand. The present 
Director of Naval Construction strongly aalidliie the 
traditional policy of his branch. He has managed to 
impress the Department and the public with a sense of 
his indispensability, and therefore is allowed to do 
pretty a as he pleases, so long as he does not tread on 
the corns of the admirals themselves. He has been made 
Assistant Controller, so that when the Controller is away 
he 1s the official head of the Department, and rules the 
Engineer-in-Chief and all his staff. As he is a permanent 
official he has immense power, especially while a new Con- 
troller learns the routine of the office. He is, however, tem- 
pered by the Controller’s secretary, who is just a Govern- 
ment clerk, and altogether there is a kn pretty game 
of cross-purposes in the happy family at W itehall. 

In the meantime the taxpayer suffers, and the efficiency 
of the Navy suffers. Constructors are given the control 
of work they knew little or nothing about, for the glorifi- 
cation and aggrandisement of their department. It 
would be far better if they would turn their attention to 
perfecting those branches of their own profession in which 
it is deficient ; for instance, the effect of bilge keels, in 
regard to which the constructors of the Admiralty have 
recently been obliged to confess that they were totally 
ignorant, through this (in spite of the whitewashing you 
gave them at the time) bringing disgrace on one of Her 
Majesty’s ships, and detracting most materially from the 
efficiency of a whole fleet of battleships costing several 
millions. 

The remedy for all this would be the common-sense 
plan—which I have advocated through another medium— 
of having an engineer officer on the Board. It would be 

all and wormwood to the ambitious constructor, no doubt, 
Pat then the Navy does not exist only for the glorification 
of constructors. At present the most costly part of 





matériel of the Fleet, and also a large body of naval 
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officers, are quite without representation in the govern- 
ment of the Navy. It is a fact that naturally leads to 
waste and inefficiency. 
Yours obediently, 
y ae ee: 


To THE Epitor OF ENGINEERING. 

Sir,—Mr. Norman D. Macdonald, page 746, says he 
does * not want to write a ‘ Decline and Fall of the Mid- 
land Railway ;’” butit appears to me that he has already 
done so, and in my opinion without any just cause. — 

For over 30 years past I have been very well acquainted 
with the time-tables, speeds, and engines on the Midland 
Railway, and I fail to find any evidence of ‘‘ deceleration ;” 
on the other hand, I believe Mr. Turner is correct (see 
page 682) that the alterations ‘* have been in the direction 
of acceleration.” ; 

Upon page 682 I asked Mr. Macdonald to furnish me 
with proof of ‘‘ deceleration” in order that I could direct 
attention to it at the next meeting. Instead of obtaining 
evidence upon which to work, I am sorry to see that Mr. 
Maclonald, page 746, speaking of ‘‘deceleration,” tells 
me ‘‘it is a matter concerning the expresses all over the 
system.” ae 

Such a statement as this is far too vague ; it gives me no 
chance to investigate the matter. All over the Midland 
system is a very large order indeed, and unless your cor- 
respondent can give me facts, dates, and trains, I shall 
hold the opinion that his attack upon the Midland Rail- 
way has completely failed, both in substance and fact. 

Yours faithfully, 
CLEMENT E, STRETTON. 

Saxe-Coburg House, Leicester, December 20. 


THE ROYAL ENGINEER OFFICER’S WORK 
IN PEACE AND WAR. 
To THE Eprror OF ENGINEERING. 

Sir, —Those of your readers who have followed the cor- 
respondence in vol. lvii. of ENGINEERING under the head- 
ing of ‘Military Engineers and Civil Appointments,” 
in which both Colonel Bucknill and myself took part, 
will be amused at the way in which the gallant Colonel 
repeats in your issue of December 17, 1897, arguments in 
favour of the employment of Royal Engineer officers in 
civil posts which were there demolished both by military 
and by civil engineers. One of his own corps, who is 
among the strongest of Colonel Bucknill’s 2 tsp 
divides Royal Engineers into two classes—‘ military en- 
gineers” and “ amateur civil engineers (see vol. lvii., 
page 625). ; : 

| can state from personal knowledge that Sir Bindon 
Blood, who is referred to as a general in command of 
forces on active service, on the north-west frontier of 
India, has never cared sufficiently for “‘auwri sacra fames ” 
to turn his sword into a pruning hook, and join the 
latter class, but has preferred to remain a soldier pure and 
sim le. 

Colonel Bucknill concludes his letter by saying ‘‘ the 
employment of Royal Engineer officers in civil posts 1s, 
therefore, justified, and may be summed up in three 
words—economy, efticiency, expediency.” 

Let us examine the first of these in the light of facts. 
Take the case of the Indian Public Works Department. 
There, a Royal Engineer who is acting in the capacity of 
a Civil Engineer, receives the full civil salary of his post 
in addition to his regimental pay. This, by the way, is 
expressly forbidden in the Royal Warrant of 1870 for the 
**pay and non-effective pay of the British Army,” part I., 
division I., section 3, paragraph 250 (quoted in full in 
vol. lvii., page 427). the effect of this is to give a Royal 
Engineer 40 per cent. more emoluments than a Civil 
Engineer performing the same duties. Will Colonel Buck- 
nill explain where the economy comes in ? 

Yours faithfully, 
AN INDIAN ENGINEER. 





To THE Eprror oF ENGINEERING. 

Srr,—I agree so far with Colonel Bucknill that Royal 
Engineer officers make good administrators, but disagree 
with him as regards executive duties for civil engineering ; 
take the Works Branch of the War Office: the command- 
ing Royal Engineers, where they do not interfere with 
the actual detail of the work, make very good adminis- 
trators, but the juniors make a fearful muddle of works 
when placed in executive charge. 

Colonel Bucknill, no doubt, has noticed before now that 
the civil engineers and surveyors on the Admiralty staff 
never attack the Reyal Engineer officer at their head in 
the papers, because he only performs the administrative 
duties of the department; the actual works are looked 
after by the civil professional men engaged; whereas the 
surveyors of the staff for engineer services are always 
willing to point out the inefficiency of the juniors, and 
also the excessive cost of supervision on the Works 
Branch. He should not be ee at their willingness 
to wash dirty linen in public: they are in a false position, 
civilian professional men on a military staff, and are 
treated very shabbily by the Royal Engineers. What 
could any officer and gentleman of any other branch of 
the service think of the Royal Engineer corps with refer- 
ence to the following matters % : 

The breach of good faith in the reduction of the higher 
appointments for the junior surveyors. ; 

The attack made on the surveyors in a lecture in the 
instructional course at Chatham (‘‘ Notes on Royal Engi- 
neer Routine Duties”) in which it is stated that the sur- 
veyors had no “‘scientitic knowledge” (totally ignoring 
the Civil Service Commissioners examination), and other 


at Chatham on the instructional staff, in which the sur- 
veyors were placed after as inferior to the military fore- 
man of works. 

The Royal Engineer corps must be in a peculiar con- 
dition to treat the professional men on their own staff as 
above. Colonel Bucknill appeals to the gunners, but they 
would not and could not be guilty of the above. 

Why do not the Royal Engineers run the Works Branch 
without any outside assistance? It would do away with the 
idea that they get all the credit and others do the actual 
work, 

The system of having a Works Department under mili- 
tary discipline and custom is totally wrong; it is civil 
work and not military, and the Works Branch of the War 
Department should be on the same lines as the Admiralty 
with the clerks and foremen of works from pensioned 
non-commissioned officers of the Royal Engineer corps, 
and not to have a military staff in any shape or form, but 
with senior Royal Engineer officers as administrators only: 
they could be pensioned officers. The Royal Engineer 
corps would then be a corps of military engineers solely, 
oat the whole available for war, and would not be officered 
as at present, namely, one officer toevery nine sappers. It 
is like the state of some small South American Republic’s 
army. 

SURVEYOR. 








THE “TRUSTY” OIL ENGINE. 
To THE Epitor oF ENGINEERING. 

Sir,—I hope you will allow me space to make a slight 
correction to a note in your issue of December 18, in which 
Mr. I. H. Knight, Barfield, Farnham, is referred to as 
“the inventor of the original ‘Trusty’ Oil Engine.” 

The facts are, that up to the time Messrs. Weyman 
and Co., of Guildford, entered into an ageement with 
Mr. Knight to use his patents, the “‘ Knight Engine,” as 
made by himeclf and Messrs. Brown and May, was a three- 
cycle engine, whereas the ‘‘ Trusty” Oil Engine brought 
out by Messrs. Weyman and Co. was a four-cycle engine ; 
in a letter published in The Engineer, November, 1892, 
referring to the same subject I said: ‘I will defy Pro- 
fessor Robinson to point out a single detail which is 
similar to Mr. Knight’s engine.” Thisstatement has never 
been questioned; more than this, important details did 
not have Mr. Knight’s approval until proved successful. 

am, Sir, yours truly, 
J. KE. Wryman. 


GAS PRODUCERS; A SUGGESTED 
THERMAL CHEMICAL LAW. 
To THE Epitor oF ENGINEERING. 

Srr,—It is with the utmost diffidence that I venture to 
=e the following crude ideas before you. The reason I 
1ave ventured to dosois that, in many instances I have 
failed to explain observed facts by accepted theories. 
Most notably has this been the case in the phenomena 
exhibited by gas producers ; and I have been led to form 
views as to certain chemical reactions so greatly at variance 
with those given in many text-books, that I should like to 
— my ideas before you and your readers for criticism. 

st us take the production of crude carbon monoxide 
gas in the gas producer as an example. As far as I can 
find out, the usually adopted theory is roughly as under: 
‘* Air entering the bottom of the producer sn with the 
coal forming CO, at a high temperature, this rising through 
the hot coal becomes reduced to CO with loss of heat.” 

1 think most practical men will support me as to the 
following facts ies contradictory to the acceptance of 
such a theory. 

1. That the scaffolding of slag in producers and all 
other appearances point to the hottest zone in a well- 
managed producer being near the top of the coal. 

2. That a strong ‘ie ae flame will issue from a leak, 
even only a few inches above the air inlet of a blown 
producer. 

3. That especially in producers worked by forced 
draught a moderately shallow fire produces the most com- 
bustible gas. 

The writer bases his explanation of observed pheno- 
mena on a very ambitious heey he has formed in endea- 
vouring to account to himself for the phenomena of dis- 
sociation and reciprocal chemical actions, and variations 
of chemical affinity at varying temperatures. 

Let AB + CD =A C + BD with X calories evolu- 
tion of heat in the free state represent a chemical reaction. 
Then if extraneous thermal energy = X calorics be ap- 
plied to A C + BD, then a chemical reaction will take 
place represented by the chemical equation 
AC+BD=AB+CD. 

Verbally expressed this suggested law of dissociation 
stands thus : 

If a certain chemical reaction be exothermic, and give 
rise to the evolution in the free state of a certain number 
of calories, then under the application of extraneous 
thermal force equal to this number of calories, the re- 
action cannot take place. 

Asa corollary: 1. If the extraneous force applied be 
less than the number of calories evolvable, the reaction 
only partially takes place. 2. If to the resultant of the 
chemical reaction in the free state a greater number of 
calories be extraneously applied, the reciprocal chemical 
action will take place. 

From my point of view, then, the thermal chemical 
equation involved in the gas producer is as under: 
BC+y7yO= xCO, + yCO +20, 

and it will be observed that each member of the equation 
is aconstant. Asa molecule of gas performs its journey 
from the extreme bottom of the producer, its heat in- 
creases, and » increases until = = 0, x, of course, decreas- 








>= 


We see, then, that dissociation temperatures are 
reached, and that the upper zones of the producer are too 
hot to allow of the formation of, or existence of, large pro- 
portions of C O,; at this zone the slag is fluid, and as it 
sinks, coheres and scaffolds ; further, we see that C O can 
exist almost at the very bottom of a sharply-blown pro- 
ducer. We further see that by over-blowing, a gas low in, 
CO, and rich in C O, but containing free O, can be formed 
in the producer, and that, as the gas parts with energy 
by radiation to the flues and ground in its course to the 
furnace, that the O and C O will burn in the flues, and a 
gas low in CO and high in C O, can be delivered to the 

urnace ; and this the writer has reason to believe he has 
Under such conditions, such gas, tested 
by lighting at the producer, will burn well, but not be 
very luminous, and will ‘‘roar” on burning, as in the 
case of the Bunsen burner. 

On the other hand, very slow working a producer, as by 
natural draught, tends to production of agas high in C O., 
inasmuch as the loss of heat by radiation from the walls of 
the “ercseng is greater, and the conditions under which 
combustion of the coal take place more approximate to the 
free state. The writer favours the view that even where 
apparently instantaneously formed CO, should always 
be regarded as having been first CO and the CO burnt 
almost simultaneously into CO. 

The writer’s theory applies equally well to the blast- 
furnace. 

Here we have to deal with an exchange. Let x = 
number of calories produced by the combustion of 1 unit 
oxygen with carbon to form CO,. t y = number of 
calories absorbed by the reduction of 1 unit oxygen from 
the ore. Let 2 = number of calories absorbed per unit 
of oxygen in the ore by other eudothermic chemical and 
mechanical actions. Then the atomic weight of carbon 
being 12 and of oxygen 16, the requisite number of units 
a 12(y + 2) 

32 
this equation the consumption of coal per ton of iron may 
be made. It further follows that, as pointed out many 
years ago by, I believe, that eminent metallurgist, Sir I. 

.owthian Bell, that there must be a definite ratio between 
the CO and CO, in the escaping gases. 

In general Nature’s laws, when illustrated graphically, 
yield diagrams, which are represented by curves, in- 
flected or otherwise, and never by jerky zigzags. 

If we revert to the ordinary and the writer’s (possibly 
not novel) explanation of the action of the gas producer, 
we can make diagrams as under. 


seen take place. 


of carbon required must just excee From 
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Let vertical ordinates represent at the same time pro- 
portion of CO, in the gas and its temperature ; and hori- 
zontal ordinates the proportion of CO ; and trace the 
analysis and temperature of a molecule of gas in its course 
from the bottom to the top of the coal we obtain dia- 
grams as under, starting from A and finishing at B. 

Trusting I am not trespassing too much on your valu- 
able space, 

T an, Sir, yours faithfully, 
ALLEYNE REYNOLDs. 
Bolsover-hill, Sheftield, December 24, 1897. 








BELGIAN BLast-FuRNACES.-—The number of furnaces in 
blast in Belgium at the commencement of December was 
33, while 11 furnaces were out of blast at the same date. 
The total of 33, representing the number of furnaces in 
blast in Belgium on December 1, was made up as follows : 
Charleroi district, 15; Liége, 12; Luxembourg, 6. The 
production of pig in Belgium in November was 82,650 
tons, as compared with 92,700 tons in November, 1896. 
The aggregate output in the first 11 months of this year 


‘was 939,361 tons, as compared with 895,256 tons in the 


corresponding period of 1896, 





BALTIMORE AND Onto Rattroap.—The length of line in 
operation upon this system at the close of June, 187, 
was 2096 miles, as compared with 2096 miles at the close 
of June, 1896, and 2095 miles at the close of June, 1895. 
The gross revenue acquired in 1896-7 was 25,582,123 dols., 
as compared with 23,944,782 dols. in 1895-6, and 22,817,182 
dols. in 1894-5. The net revenue for 1896-7 was 5,570,020 
dols., as compared with 6,361,362 dols. in 1895-6, and 
7,016,138 dols. in 1894-5. It will be seen that the ratio of 
the working expenses to the traffic receipts stood in 
1896-7 at 78.22 per cent., as compared with 76.43 per 
cent. in 1895-6, and 69.25 per cent. in 1894-5. 


Hampurc.—The number of vessels which entered the 
port of Hamburg in the first 10 months of this year was 
9410, their aggregate burden being 5,591,792 tons. The 
corresponding number of entries in the corresponding 
period of 1896 was 9085, of an aggregate burden of 
5,501,419 tons. In these totals steamers figured for 6547 
and 6455 tons respectively. The number of vessels which 
cleared from Hamburg in the first 10 months of this year 
was 9496, of an aggregate burden of 5,720,388 tons. The 
corres’ nding number of clearances in the corresponding 
period of 1896 was 9040, of an aggregate burden of 
5,456,836 tons. In these totals steamers figured for 6615 











remarks equally truthful. Lo, g 
The paper read by a Royal Engineer officer at present 


ing. The point at which 0 should be only just 
safely below the top of the coal. 


and 6153 respectively. 
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A *“ BALANCED ” LOCOMOTIVE ? 
To THE EpIToR OF ENGINEERING. 

Srr,—Under this somewhat pretentious title you pub- 
lished in your issue of November 5 a description of a recent 
American locomotive, for which complete balance of the 
inertia forces of reciprocating parts is claimed, together 
with a report affirming the ‘‘truth of the principle” in- 
volved in its construction, ‘‘ which appears to be funda- 
mental in the design.” 

This engine ee gal doubt, be held up as a “‘splendid 
achievement,” andas a model to be forthwith adopted, by 
the amateur engineers who occasionally enliven these and 


INSIDE CYLINDER ENGINE. 





Fig.1. 





as usual in America, of weight equal to that of the parts | 
in question. | 

Both sets of cylinders drive the same pair of wheels, | 
the low-pressure cylinders being outside ; the claim of 
complete ‘‘ balance,” as I understand it, includes the | 
suppression of the fore and aft and _ sinuous forces, to 
which is added that of the vertical disturbances in the 
wheels. 

This fairly summarises the American claim. As a) 
matter of fact, the acceleration forces do not balance each | 
other fore and aft, and sinuous forces are very sensibly | 
present, and there are unbalanced forces, causing vertical | 
disturbance in the wheels of quite respectable amount. | 


COUPLED WHEELS. 


4 h 





























#5S.A 






cr w_teF#F-————_i_ : 
fa d 
re 





producing sinuous motion is the algebraic sum of the 
moments of these forces (and the opposing counterweight 
pulls, if any) taken with respect to the longitudinal axis 
of engine. 

Whence it follows (leaving aside the inequality of front 
and back-centre accelerations) that : 

a. If the outside and inside reciprocating weights are 
equal and set upon opposite centres, the fore-and-aft 
forces hold each other in equilibrium ; but there remains 
a powerful sinuous moment due to the large difference in 
the couples (3 to 1, or even more), which is much more 
objectionable than the fore-and-aft force. 

b. If the sinuous moment is required to be zero, the 


AMERICAN 4 CYLINDER ENGINE. 


DIAGRAM SHOWING INCORRECT BALANCING OF OUTSIDE 
REVOLVING PARTS IN DRIVING WHEELS 


—— 


EXISTING CT Ww -——-— 








slp tac x castorate 











MODIFIED 











MODIFIED 4 CYLINDER ENGINE WITH OUTSIDE HIGH 
PRESSURE CYLINDERS 


COMPOSITION OF ALTERNATING COUNTERWEIGHTS. 
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samp 251 kg. 
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282 kg 


ASSUMED WEIGHT OF REVOLVING PARTS -....-------..-.--.-- 
UNBALANCED RESULTANT A .................-. 






VERTICAL DISTURBANCE IN EACH DRIVING WHEEL 
AT 100 Km-HOUR=15-6% CF WHELL LOAD 
NO RECIPROCATING WEIGHT BALANCED 


4 CYLINDER ENGINE WITH OUTSIDE HIGH PRESSURE CYLINDERS. 


CORRECT COUNTERWEIGHTS 


BALANCED. 


Fig.5. 
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OUTSIDE HIGH PRESSURE CYLINDERS H Yoo REVOLUTION APART. reciprocating weights must be inversely proportional to 
Fei . the transverse distance between cylinders of either set— 
COMPOSITION OF ALTERNATING eigh ALL RECIPROCATING WEIGHT result, no sinuous moment, but an extra powerful fore-and- 
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other columns in advising benighted English ragga: J 
superintendents to fullow American practice in suc 
matters as locomotives, brakes, and permanent way. It 
will, perhaps, be instructive to af ser the somewhat 
sweeping claims made for this particular engine to strict 
analysis before drawing conclusions as to its super- 
excellence. 

Briefly stated, its reciprocating parts are not balanced 
at all, in the usual sense of the term ; the two motions are 
placed on opposite centres, and the acceleration forces left 
to their own devices ; we are simply told that these ‘‘two 
unbalanced elements are designed to be equal,” and there- 
fore “ hold each other in equilibrium.” 

The revolving weights of the inside motion are balanced 
by counterweights symmetrically placed on the crank 
webs, and directly opposite the cranks. The outside re- 
volving parts are in hike manner ‘‘balanced” by weights in 
the wheels, directly opposite their respective cranks, and, 





| 





Fig.6. 


183.5 4 
> 83.5 Kg 


n.cTW 


VERTICAL DISTURBANCE IN WHEELS AT 100 KM.- HOUR = 
S10 REVS./ MIN. = 9-65 % OF STATIC LOAD. 


Moreover, the general design is a sorry one, inferior in 
almost every particular to that of other engines to which 
I shall refer in due course. , 

1. Fore and Aft Force.—Presupposing equal weight of 
reciprocating parts for both motions, and equal connect- 
ing-rod lengths, equality of acceleration forces on similar 
centres, which, we are told, was ‘‘designed for,” will 
naturally result. The front-centre acceleration of, say, 
the parts belonging to an inside cylinder is, however, 
opposed by the back-centre acceleration of the outside 
set, and these forces being unequal, there remains a 
resultant which is none other than our old friend (or 
enemy) the fore-and-aft effort. Its actual amount under 
the assumed conditions is small, but its existence upsets 
the claim of ‘‘ complete balance.” ' 

2. Sinuous Moment.—Things take a very different com- 








lexion on this score. The fore-and-aft force is the alge- 
Ca sum of the various accelerations at any instant, that 


Needlessly weighting the inside motions by piling on 
metal where it is not wanted is a poor device at best, even 
though frequent in American locomotive practice ; it is 
especially unmechanical in this case, as the American 
constructor has placed the large cylinders (i.¢., the neces- 
sarily heavier reciprocating welghtal outside, with the 
result of uselessly aggravating the afore-mentioned defects. 
It is difficult to find either rhyme or reason in this pro- 
ceeding, except, possibly, that it is the reverse of Euro- 

an practice, and that it permits the use of slightly 
or bearings, which, in turn, require slightly heavier 
axles. 

3. Vertical Disturbing Forces in Wheels.—It is claimed 
that a ‘‘ perfect balance of all the revolving parts attached 
to the pins, and of the cranks and crankpins themselves, 
may be secured by adding weights to the opposite side of 
the wheels. ... As the centrifugal action of each of 
these masses is radial, and as the masses are on opposite 
sides of the centre about which they rotate, the system is 
in perfect balance,” that is, with revolving parts and 
counterweights of equal weight. 

The above statement applied to locomotives is simply 
and entirely incorrect, for the reason that it only holds 
good if the masses to be balanced and their counter- 
weights are in the same plane or in planes symmetrically 
grouped about their central axis. As this is not the case 
in locomotives, it becomes necessary to balance the 
couples produced by the centrifugal force of the various 
masses, the effect of which is: 

a. Torender the weight of the balancing mass different 
from that of the parts to be balanced. 

b. To deflect it from a position directly opposed to 
that of the crank considered. 

In a comprehensive memoir on locomotive counter- 
weights recently published in the Revue Générale des 
Chemins de Fer, the following formule are given, which 
I reproduce without comment, as the question has been 
fully discussed in these columns. 

Designating by 


P The weight to be balanced, acting on each crank. 
Q The weight of coupling parts for the same wheel 
(crankpin and half-coupling-rod). 
2K The transverse distance between cylinders, 
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2L The distances between centres of 
gravity of — 
2M The transverse distance between coupling planes 
(e.g., of all coupling parts on each side, taken 
together). 
All weights being those for one cylinder reduced to 
driving crank radius. 
Inside-Cylinder Engines. 
a. Single Engine.—Counterweight (in each wheel) : 


transverse 





. P eyeian ; “4 
C= 2(K2 + 1? (1 
2 u/ ' 
Deviation : I K 
tg. = Jee 2 
& L+kK os 


b. Coupled Engine.—Driving and coupling cranks oppo- 
site.— Driving wheel counterweight : 
1 
2L 
Deviation : M- 1) 

P(L - K) + Q(M - L 
tg. o = ) + & 4) 
6 =p (L + K)—Q(M + L) ( 
coupled wheel counterweight (weight p of reciprocating 
parts balanced therein per cylinder). 


C= 212(P — Q + 2(PK — QM)? (3) 


1 S s 
O* 51; frp Q)? + 2(p K-Q My. (5) 
she L-K) +Q(M-L) . 
Deviatic : tg. pm — OLE Mg ( 
ee ee p(L+K) —Q(M+L) (6) 
Outside Cylinder Single Engine. 
: : 
Counterweight : C = . /2 (L? + K?) (7) 
~ 4 

ey K-L 
Deviation: tg. 9. =—- —— . (8 
ee eee K+1L (8) 


Outside-cylinder coupled engines take the last two for- 
muke, substituting for P the appropriate weights, for K 
the quantity * equal to one-half the transverse distance 
between the centres of gravity of the moving parts con- 
sidered, taken collectively. The positive sign of tg. ? 
signifies that it is counted from the prolonged direction 
of the crank considered and inside the opposite quadrant ; 
the negative sign signifies that this deviation les outside 
of the quadrant opposite that enclosed by the cranks. 

It is further shown that the counterweight in any wheel 
can be considered as the resultant of the partial counter- 
weights corresponding respectively to the revolving and 
reciprocating weights balanced in the particular pair of 
wheels; the angle of deviation p of the alternating 
counterweight (i.¢., the partial counterweight due to the 
reciprocating parts) is, moreover, constant for any given 
engine and A eaten Pa of the absolute weight balanced. 

This composition of the total counterweight is shown in 
Fig. 1, reproduced from the Revue Générale, which illus- 
trates the effect of balancing part of the reciprocating 
weight in the coupled wheels of an inside-cylinder engine ; 
d and e represent the partial et and alternating 
counterweights. (The effect in question here is to decrease 
the actual mass of the counterweight D and to increase 
the angle of deviation.) The partial counterweights are 
obviously found by utilising the reciprocating and _re- 
volving weights in the appropriate formule. ; 

With this preface we can proceed to examine the 
claim of suppression of vertical disturbances in the wheels 
of this American engine. 

An inspection of formule 2, 4, 6, and 8 shows that the 
counterweight is always deflected ,from the direction of 
the prolonged crank, that is, @ is never zero, whereas in 
this ‘‘ balanced” locomotive it is placed directly oppo- 
site the crank. The revolving weights of the inside 
motions are balanced by weights on the crank webs, which 
set up no extra couples, consequently we have to con- 
sider only the revolving outside weights. (The recipro- 
cating parts have been already dealt with.) : 

The various weights and spacings are not given ; but 
for purposes of qualitative examination no error will 
arise by assuming probable values and keeping to them 
in subsequent comparisons. 

List of Weights and Dimensions of American 
** Balanced” Engine. 
Diameter and stroke of pistons, 


inside ... oe 2% ran ; 41 x 61cm. 
Diameter and stroke of pistons, 
outside.. sch wt ae 56: x6)... 
Diameter of driving wheels .. 1.71 m. 
Distance 2 K, inside motion... O51 ., 
= 2 K, outside motion 1.95 ,, 
” 2L ee see vee eee 1.52 99 
Weight of revolving parts, driving 
wheels... ae so sk ee 251 kg. 
Weight of revolving parts, trailing 
wheels ... me es en ite 150 ,, 
Distance 2 k between mass centres 
of these parts, driving wheels 1.868 m. 
Distance 2 k between mass centres 
of these parts, trailing wheels 1.832 


” 

Inside and outside connecting-rods are taken as weigh- 
ing respectively 164 and 140 kilogrammes; of these 
weights 75 and 65 per cent. respectively are taken as 
belonging to the revolving weights, according to Mr. 
A. F. Yarrow’s rule of estimating them according to the 
position of the centre of gravity. : ; 

Applying formule 7 and 8, we obtain the following 
results : 

Rotating Counterweights of American ‘‘ Balanced” 

Engine (Correct Determination). 


— 0.093 


which give the correct size and position of the weights 
accurately balancing the revolving parts. In point of fact, 
these weights are equal to those of the revolving parts, 
i.e., the assumed values of 251 and 150 kilogrammes in 
driving and trailing wheels respectively, and are placed 
on the prolongation of the cranks. 

The effect of both these mistakes is shown in Fig. 2 
(for the driving wheels), the method being taken from the 
memoir already mentioned. 

Decomposing the existing counterweight (shown in 
proper size and direction) as indicated, we obtain the 
correct counterweight above determined, which exactly 
balances the revolving parts plus an unbalanced force A 
of 41.5 kilogrammes, acting, so to speak, at random. 
(A similar proceeding shows an unbalanced force of 
21.5 kilogrammes, angle of deviation = are tg. 1.044, in 
each trailing wheel.) These unbalanced forces A and B, 
give a resultant C on either side of the engine, which to- 
gether set up a sinuous couple, and, in fact, do anything 
but balance the reciprocating forces, their direction being 
purely haphazard. 

Taken alone, they produce in cach wheel a vertical dis- 
turbing force, which is the very thing the designer of this 
engine claims to avoid. Nor is this force small ; at aspeed 
of 100 kilometre-hour, the wheels make 310 revolutions 
per minute, and a weight of 41.5 kilogrammes, placed at 
a radius of 30.5 centimetres, gives at this speed a centri- 
fugal force of 

41.5 x 30.5 x 3102 x 0.0000112 = 1362 kilogrammes. 
(A similar calculation gives a disturbing force of 706 kilo- 
grammes in each trailing wheel.) If we suppose the 
driving wheels to support 17.5 t. and the trailing wheels 
16.5 t., these forces represent respectively 15.6 and 8.57 
per cent. of the normal wheel loads. 

This finishes the torpedoing of the claims made for 
this American ‘‘balanced” engine. Fore and aft and 
sinuous forces remain (one of them extra powerful, owing 
to bad design); even the revolving parts are incorrectly 
balanced, giving vertical disturbing forces in the wheels 
of very sensible amount, and irregular horizontal forces 
whose sole aim and object appears to be the insuring of 
unsteadiness and racking strains. 

In addition, the large size and number of the counter- 
weights (six in the driving wheels and axle alone !) is en- 
tirely without object. All the steam strains are concen- 
trated upon a single axle, necessitating large and heavy 
axles, pins, and coupling-rods, instead of lighter ones ; 
thereby deliberately throwing away one great advantage 
of the four-cylinder arrangement, which is to insure 
longer life to the moving parts by distribution of the 
strains to which they are subject. 

Truly this is no occasion for boasting and making 
sweeping claims ; the laboratory test, to use an expressive 
Americanism, ‘‘does not amount to a row of pins,” and 
the system of balancing adopted in this engine remains 
hopelessly incorrect in principle. In fact, the design in 
general appears to be a perfect museum of objectionable 
features. 

Proposed Modified Four-Cylinder Engine.—It will, of 
course, be retorted that destructive criticism is easy ; I 
shall therefore endeavour to show that by sticking to cor- 
rect mechanical principles, such an engine can be pro- 
duced, which will realise the maximum of steadiness 
without unduly trying the permanent way. 

The first a most obvious change from the American 
design is to place outside the cylinders having the lightest 
moving parts, and to make them drive the trailing wheels, 
whereas the low-pressure inside pair actuate the driving 
wheels, properly speaking. We thus come to the model 
adopted by the Chemin de Fer du Nord, the first of which 
were built in 1892, and combines immense power with 
very smooth running and slight cost of maintenance. 

The next step is to make the reciprocating parts of 
each motion as light as possible (a ne easy to attain by 
using rational, and avoiding American, design), to balance 
these completely by the usual counterweights, dividing 
the reciprocating weights of each set between the two 
pairs of wheels, proportionally to the normal load of the 
latter. It remains to be seen how the vertical disturb- 
ances, which are an unavoidable evil, but which here 
secure a compensating advantage, work out, and how 
they compare with those introduced in a purely gratuitous 
manner into the American design. 


Dimensions and Weights of Proposed Modified Engine. 





Inside Outside 
Motion. 
Diameter and stroke of pis- 
tons ren sce .» em. 56x61 41x61 
Diameter of driving wheels m. 71 
Distance between cylinders, 
2K ey 2% * m. 0.60 2.07 
Distance, 2 L we ss Ee 1.52 
Total weight of reciprocating 
parts (including part of con- 
necting-rod) es “— o 201 169 
Weight of Revolving Parts : 
Front driving wheels kg. 423 135 
Rear . ae sak whee _ 233 


N.B.—The coupling cranks, &c., of both pairs of wheels 
are counted as belonging to the outside motion. Weight 
of inside and outside connecting-rods and load on wheels 
as before. 

Let us first consider the reciprocating parts alone. 
Applying formulz 1 and 2, we find that a counterweight 
of 153 kilogrammes in each wheel, angle of deviation = 
arc tg 0.434, will completely balance the inside recipro- 
cating parts. In the same way a counterweight of 202 
kilogrammes, set at an angle of deviation = arc tg. 
— 0.153, will completely balance the outside recipro- 


The two counterweights on each side, peaaageting to 
the two motions, are shown superposed in Fig. 3, the 
weights being indicated by crescents. Compounding the 
inside and outside counterweights in each wheel, we 
obtain a final counterweight of 109 kilogrammes, shown 
by the black crescent, whose angle of deviation = arc 
tg. — 1.537. 

Obviously these two final weights will produce the 
same result as their components ; their value determines 
the intensity of the vertical disturbances, and their direc- 
tion » determines the points of greatest and least pressure 
on the rail, which consequently do not coincide with those 
at which the real counterweight, placed in the wheel, 
passes its lowest and highest positions. 

At a speed of 310 revolutions per minute = 100 kilo- 
metre-hour, each of these weights has a centrifugal force 
of 3675 kilogrammes, representing the total vertical dis- 
turbance on one side of the engine; dividing this by the 
load resting on the driving wheels on one side, we find 
that this disturbance, at the speed stated, is 21.04 per 
cent. of the normal wheel load. The loads of front and 
rear driving wheels being respectively 17.5 and 16.5 t., 
it follows that 51.5 per cent. of the reciprocating weight 
must be balanced in the front and 48.5 per cent. in the 
rear pair, the ratio of vertical disturbance then remaining 
unchanged. 

Thus, by adopting a strictly mechanical design, and 
adhering as strictly to correct principles, it is possible to 
completely balance the reciprocating parts (barring differ- 
ences due to obliquity of connecting-rod) of a four-cylin- 
der engine with cranks set at opposite centres, and there- 
by insure the greatest possible steadiness, with a vertical 
disturbance in the wheels not greatly exceeding that in- 
troduced to no useful purpose whatever in those of the 
American engine under discussion. I need scarcely add 
that if it is desired to restrict the vertical disturbance to 
any desired figure, the portion of reciprocating weight 
balanced will be proportionately less. 

For the sake of completeness, I add herewith the cor- 
rect counterweights for the engine thus modified and the 
elements permitting their determination. Figs. 4 and 5 
illustrate the result obtained. 


Correct Cownterweight of Modified Four-Cylinder Engine, 
all Reciprocating Weight Balanced. 


Inside Outside 
Motion. Motion. 
“— Balanced in Front aes Wheels : 
eciprocatin 103.5) roe ~ 87 os 
ose ia 493 926.5. 495, | 222 kg. 
Weight Balanced in Rear Driving Wheels : 
Reciprocating 97.5 82) 915 
Revolving si — PSF? 99 
Distances: 2 K ... 0.60 2.07 m. 
= | ‘ ieee eo 
a 2M front driving 
wheels... 2: O08 
3 2N rear driving 
wheels ... 1,884 
Counterweight: C frontdriving 
wheels... 204.2 kg. 
is D rear driving 
wheels... 292.5 ,, 
tg. ? front driving wheels... 1.375 
tg. w rear ‘ sy .. 0.234 


The above shows clearly how a four-cylinder engine 
of the modified construction described should be balanced 
in order to destroy both fore-and-aft motion and 
sinuous couples—always barring the effect of finite con- 
necting rods. I may further add that in the French 
engines to which I have referred the inside and out- 
side motions are not set upon opposite centres, but 
are spaced 5 of a revolution apart. The object of this 
arrangement is to secure greater starting power; its 
effect on the alternating counterweights, and conse- 
quently on the intensity of the vertical forces, is clearly 
shown in Fig. 6, which sufficiently explains itself. 
This letter is unavoidably long, but it will, I venture 
to think, make it clear that this latest American loco- 
motive is a veritable collection of most objectionable 
features, and an excellent object lesson of what to avoid. 
TI am, Sir, yours faithfully, 

NovoyE VREMYA. 

St. Petersburg, November 19, 1897. 








Tue Iste o-F Man.—A Committee of the Manx Legis- 
lature sat at Kirk Michael on Tuesday to consider the 
erosion of the western coast of the island occasioned by 
inroads of the sea. The Committee suggested to the 
landowners present that the Legislature might contri- 
bute towards the cost of a groyn to be constructed of 
timber and stone as an experiment. One of the land- 
owners mages that the groyn should be of concrete. He 
thought the landowners would contribute two-fifths of 
the cost of the groyn, if the land reclaimed was deemed 
theirs. So serious has the erosion become that many 
acres of what was quite recently good arable land are 
now under water. 

ALASKA.—Four steamers are now being built for the 
Alaska Exploration Company by Messrs. W. Brick 
and Co., of the California Machine Works. The steamers 
are being constructed in sections, and when they are 
completed will be sent to Dutch Harbour, near Unalaska, 
to be set up. Four barges are also being built by the 
firm in sections, and will be put together at Dutch Har- 
bour. The Alaska Exploration Company was recently 
incorporated with a capital of 200,000/. by the Rothschilds 
and other capitalists. Besides doing a general ae 0 
tation business, the new company will establish trading 
stations and thoroughly explore the gold-bearing districts 








Counterweight d;, driving wheels ... 282 kg. 
Deviation, tg. A; dss Met ss — 0.1027 
Counterweight ds, trailing wheels ... 166 kg. 


Deviation, tg. 0, 





eating parts. 





of Alaska. 
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INDUSTRIAL NOTES. 


Tue year 1897 will long be remembered in connec- 
tion with labour questions. During its latter half a 
vast army of skilled men have been idle through the 
lock-out of the Federation of Engineering Employers 
in consequence of the strike of the engineers in London 
for an eight-hour day. It has been a trial of strength 
between the Amalgamated Society of Engineers, the 
largest and wealthiest trade union in the world, and 
the chief employers in that industry, represented by 
the Employers’ Federation. The resources of both 
bodies have been strained, and the qualities of leader- 
ship have been tested. In both cases the employers 
have had the advantage. After a six months’ battle 
royal the question is so far unsettled that no terms of 
peace have been agreed upon, but there is no doubt as 
to which party is victorious. During the last month 
of the year the report of the Board of Trade appeared, 
giving an account of the strikes and lock-outs in 1896; 
and we are able to compare generally the two years 
1896 and 1897, although the full figures for the latter 
year cannot be given for some time. The total number 
of strikes in 1896 was 1021. These have been grouped 
as follow: Engineering, metal, and _ shipbuilding 
trades, 281 disputes, affecting 48,210 persons ; in the 
building trades 205, involving 33,470 operatives; in 
mining and quarrying 172, affecting 67,203 persons ; 
in the textile trades 163, affecting 33,717 persons; in 
the clothing trades 54, involving 4016 persons ; in the 
transport trades 26, affecting 3320 persons; in connec- 
tion with public authorities’ employés 6, affecting 540 
persons ; and under the head of miscellaneous 114 dis- 
putes, affecting 169,069 persons. The total number 
affected by the aggregate disputes was 198,657. Of 
the total disputes those affecting 78,486 persons were 
settled in favour of the workpeople ; in favour of the 
employers, 66,320 workpeople. There were compro- 
mises in cases involving 53,598, and only in the case of 
283 persons were the conditions indefinite or unknown. 
The loss of time by the aggregate number of persons 
involved in the total number of disputes was 3,748,525 
working days, which if averaged at 5s. per day would 
amount to 937,131/. in wages alone. But as a set-off 
to this loss there is the gain by 78,486 workers, and 
probably by others in connection with them owing to 
the disputes. This again is partly balanced by the 
reductions in the cases of the 66,320 where the em- 
ployers won. It is difficult accurately to appraise the 
net result, but possibly it was favourable to labour. 

The total number of disputes in the first 11 months 
of 1897 was 903, involving 209,303 workpeople. The 
total number of working days lost was 8,973,378, or 
nearly three times the amount of time lost in 1896. 
But the net estimated result is a gain of ls. per week 
by 576,000 workpeople. The engineers’ dispute does 
not touch the question of wages, or has not, whatever 
its final issue may be. The nature of the disputes in 
1896 is given under ten heads, the principal one being 
wages ; there being 570 strikes, involving a total of 
115,817 persons, of whom 45,499 were gainers, 43,312 
losers, while in the cases of 26,932 workpeople there was 
acompromise, Disputes as to the hours of labour only 
numbered 26, involving 3658 persons; of these 1541 
won, and 1662 lost in the contest. Working arrange- 
ments and trade rules caused 164 strikes, involving 
33,121 persons, of whom 12,905 won, and 7353 lost. 
There were 156 disputes, involving 19,509 persons as 
to working with non-union men, demarcation of work, 
&c. Many of the disputes could, no doubt, have been 
easily avoided if a little good temper had been shown 
in the first instance, or if the officials of the unions 
had taken steps to negotiate with the employers before 
a declaration of war. When men throw down their 
tools, and then go to the foreman or employer, hostilities 
have commenced. The time to avoid them is before, 
not afterwards, for in the latter case both the foreman 
and the employer have been irritated by the action 
taken. This is shown by other figures, very im- 
portant in this connection. The proportion of disputes 
settled by negotiation affected nearly three-fourths of 
the total, the exact proportion being 71.1 per cent. 
Of these 5.2 per cent. were settled by oukinotinn, 
affecting 10,280 persons ; 5 — cent. were settled by 
conciliation or mediation, affecting 9941 persons ; 60.9 
per cent., affecting 120,936 persons, were settled by 
direct personal negotiation with the employers. In 
23.6 per cent. the workpeople had to submit ; in 3.7 
per cent. the strikers were replaced by non-union 
labour, and in 1.6 per cent. the works were closed ; in 
all 28.9 per cent. lost in the contest, involving 57,351 
persons. In 12 cases of dispute the settlement was by 
permanent Boards of Arbitration and Conciliation, and 
13 by the intervention of persons or bodies. The pro- 
portion is not quite so large as we could desire, but the 
disputes so settled in 1896 affected 30,719 persons, 
while in the previous year the same mode of settle- 
ment affected 58,898 persons. Slowly, very slowly. 
the peaceful system is working, and perhaps recent 
disasters will give a stimulus to that method. 

The changes in wages in 1896 were in number 1607, 
of which 1471 were in the nature of advances, and 136 
reductions in rates of wages. The total number of 








persons affected by these changes was 928,041, of 
whom 558,744 had advances, and 369,297 suffered de- 
creases. The computed results were as follow: Ad- 
vances in wages to the extent of 41,352/. per week, 
and reductions to the amount of 14,760/. per week ; 
the balance was thus in favour of the workpeople to 
the extent of 26,760/. per week. This was equiva- 
lent to a rise in wages of 10}d. per man per week in 
the year. But in the two previous years there was a 
decrease of 2s. 7?d. per head of all affected, so that 
in 1896 there was only a regain of one-third the 
amount lost in 1894 and 1895. Moreover, a large 
number of persons were involved in 1894 and 1895, 
so that in proportion the gain of 1896 was not so 
great as the amount stated. These figures are useful 
as showing the general results, and the trend, so to 
speak, of the movements in wages. But as different 
trades and bodies of men are respectively affected, 
and in other cases the same class of tradesmen in 
different districts, the success of the one does not 
always compensate for the failure of another. 


Legislation in the session of 1897 was favourable 
generally to labour, one Act standing out broadly as a 
new departure, namely, the Workmen’s Compensation 
Act, 60 and 61 Vict., c. 37. The provisions of this 
Act have been over and over again described, both by 
its friends and supporters, and by those opposed to 
the principles of the Act. There is one little 
Act of importance, namely, that which provides for 
the preferential payments in the case of bankruptcy of 
public companies, which will secure to workmen and 
others the same advantages as were previously con- 
ferred in the case of individual bankrupts. Then the 
age is extended at which employment of young persons 
in dangerous performances is prohibited. The Cotton 
Cloth Factories Act is extended, with powers to make 
regulations by the Secretary of State for the Home 
Department ; the Merchant Shipping Act was amended 
in respect of undermanning, an Act was passed for the 

revention of accidents by chaff-cutting machines, and 
astly, there was an Act to prohibit the importation of 
foreign prison-made goods. In these seven Acts some- 
thing was done for the workers in the session of 1897. 
Those who complain of Parliament not doing its duty 
in respect of labour either do not know what has been 
done or they expect too much. Of late years labour 
has had a good look in. The measures may not in all 
cases be equal to desires, or even expectations, but in 
the midst of so much to be done for the whole 
empire, and for all sections and classes of our people 
at home, seven Acts in one session is a pretty large 
concession to the workers alone. Those who think 
that it is as easy to pass an Act of Parliament as to 
pass a resolution in a public meeting know little of 
Parliamentary life. In Parliament, at any rate, good 
and sufficient reasons must be shown before any mea- 
sure can pass the second reading, and then it has to 
pass through Committee, report, and the third readin 
stages. There is ample time for deliberation in al 
those five stages, after which the Bill has to pass the 
House of Lords. 





The engineering dispute has evidently got into a 
serious muddle in so far as the men are concerned. 
The revised terms of the employers were issued to the 
men with an alternative question as to whether they 
would agree to 51 hours per week. This tended to 
confuse the issues, whether so intended or not is a 
question for the men. But why the 51 hours? The 
employers did not offer it. The men, by the mouths 
of their representatives, stated six months ago that the 
suggestion was too late—too late for the men to con- 
ane. But now matters are changed ; it is too late 
for the employers to consider the suggestion, and yet 
it was put before the men as a question to be voted 
upon. The leaders would seem to have lost all tact, 
and that, too, in the face of a grave crisis not —_ 
as regards the union, but as regards the trade by whic 
they get their living. It would appear that the men 
have lost faith in the ballot. The leaders and the 
officials began to see that the vote would be small, 
and therefore they discounted it, on the ground that 
it was practically the same question to be voted upon 
as before. But if the men’s apathy is so great on a 
question so vital, what guarantee is there that they 
will not regard other serious matters with a similar 
apathy? The number of men paid the 25th instal- 
ment of strike pay was 81,000, showing a decrease upon 
the last few weeks, to what cause due is not very clear; 
perhaps some have found employment in the closed 
shops, and some elsewhere. The numbers given were : 
The engineers, 26,000; allied workers, 11,000; non- 
unionists, 9000; labourers, 35,000. The amount re- 
quired was 36,000/., the greater part of which, it was 
stated, was paid by the Amalgamated Society of En- 
gineers. The amounts received by the unions was 

reater last week ; in fact, help came in fairly well 
rom numerous quarters. But the drain upon the 
funds is still great, and it is increasing in those unions 
that are affected but not directly concerned in the 
original dispute. In the face of all this, side issues 
are placed before the men, who seem to regard the 





matter with comparative indifference. And so the 
year ends with no appreciable step towards a solution 
of the difficulty from the men’s advisers, and with 
mischievous counsels from many both in and out of 
the unions. The cry is peace, but there is no peace, 
and those that cry peace take no real steps tc 
secure it. 

Conferences have been held of the Federation of the 
Engineering trades, and of the allied trades concerned 
in the dispute. The results of the former Conference 
have not been made public, but an echo came from the 
north deprecating the introduction of the 51 hours 
into the question at issue, to be voted upon by the 
men. The committee of the allied trades appear to 
have put their foot down for the eight hours, and 
nothing less. But in reality the eight hours’ demand 
was withdrawn asa preliminary to the Conference. Its 
revival now is worse than mischievous; it is a blunder, 
which has been said to be worse than acrime. The 
position, therefore, at the end of 1897, after a six 
months’ struggle, is tantamount to a deadlock, for the 
attitude of both parties is practically unchanged. But, 
singularly ptt a way out of the difficulty has been 
blunderingly suggested by the men themselves in some 
of the chief centres of the engineering industry. It is 
that the employers open the shops. That would mean 
‘*as you were.” But with the ultimatum before them it 
is as you were, plus—on the part of the employers—the 
right to conduct work in the workshops without inter- 
ference by the unions. It is an ungraceful way of 
accepting defeat. It would be better to accept the 
terms frankly, and try by personal negotiation to 
soften some of the details in the working out of the 
terms. If the shops were thrown open on Monday, 
January 3, there would be a rush of men to fill all 
places. There would be an end of the dispute, but 
not a dignified end. One thing, however, would be 
gained, namely, a resumption of work ; orders long 
delayed would be proceeded with ; the other trades 
affected would become busy ; the drain on the unions 
would cease; and the homes rendered distressful 
by loss of wages would again become comfortable ; 
while the men, perhaps, would benefit by the stern 
lesson which has been given to them as a rebuke for 
the aggressiveness of a small section of unionists in 
London alone. The men have thus given to Colonel 
Dyer a key to the situation. It is only to open the 
shops, and work will be resumed on the terms required, 
only that the union will not officially recognise them. 
But this method puts the unions out of court. That, 
however, is a matter for their consideration, if they 
will consider the question. 

The position of affairs in the Lancashire districts is 
practically unchanged. The engineering and allied 
trades are extensively affected by the engineers’ dis- 
pute, nor can much be done to alter the condition of 
affairs until some solution of that difficulty is found. In 
the Manchester and Salford district the state of trade 
was not bad at the date of the last reports in trades 
representing 12,708 members in their unions. Only 
301 or 2.4 per cent. were out of employment, as com- 
pared with 2.7 per cent. at the end of October. This, 
of course, is exclusive of the engineers and the 
metal trades affected by the lock-out. The iron- 
founders, boilermakers, and brassfounders represent 
trade as moderately good on the whole, but inter- 
rupted by the dispute ; smiths, strikers, braziers, and 
sheet-metal workers describe trade as bad. 


In the Birmingham district there has been a good 
deal of business done in respect of pig-iron con- 
tracts for the new year. Supply is limited, and 
prices are firm, so that there will possibly be a further 
advance. Makers of wrought iron are well engaged on 
orders for local consumers, middlemen, and others, 
chiefly, for the moment, on angles, common bars, rivet 
iron, nail and tube strip. Prices are firm in all cases. 
The last general report to hand shows that branches 
of unions, with an aggregate of 16,371 members, had 
only 302, or 1.8 per cent., unemployed, as against 1.7 
per cent. at the date of the previous return. The 
engineering trades generally are well employed, though 
some of the branch secretaries only describe it as 
moderate. 





The railwaymen’s forward programme has received 
no encouragement from any of the railway companies. 
The London and North-Western reply states that no 
further concessions can be made at present. The 
Amalgamated Society is busy at the election of a 

eneral secretary in succession to Mr. EK. Harford. 
There are several candidates, but it is thought that 
Mr. Bell, the acting secretary, will be elected. The 
dismissal of Mr. F. Maddison, M.P., as editor of the 
Railway Review, does not commend itself to the whole- 
of the men. Some of the branches have passed reso- 
lutions condemnatory of the action of the Executive, 
some going so far as to express = of the article 
which was so severely condemned. Altogether this 
union is getting into a muddle. The forward policy 
is full of pitfalls for the unwary, as some of the 
officials are fast finding out. But the National Pro- 
gramme is now out of court and the new policy awaits 





812 





ENGINEERING. 


| Dec. 31, 1897. 








further development. The men do not appear to be 
inclined to go as they are bidden in all cases, 


The settlement of the Clitheroe strike led to a great 
rush of operatives anxious to resume work, of weavers 
to get back to their looms. It is said that they liter- 
ally fought their way to the manager’s room, but, 
alas! only to find that non-union workers were before 
them. The arrangement is to last for three months 
only, when both sides will take stock of the situation. 
The twisters and drawers refuse to go in at the reduc- 
tion. 





Mr. B. Pickard, M.P., has been dealing with the 
coal question and wages, and the matter of foreign 
competition. He states that the Continental miners 
complain of our competition, and that British coal- 
owners can deliver coals much below its cost in Bel- 
gium, France, and Germany. He further states that 
the wages question will be dealt with at the British 
Conference. He bitterly complains of non-unionism. 
But this is the weakness at all times, and it is not 
mended by severe penalties against them. This is the 
one error of many labour leaders—that the only way 
to deal with non-union men is to strike against them, 
forgetting that one volunteer is worth two pressed 
men. 


Dock ACCOMMODATION AT SyDNEY.—To meet the ever- 
increasing shipping trade of Port Jackson, the directors 
of Mort’s Dock and Engineering Company, Limited, 
decided some time since to increase the company’s dockin 
accommodation. The work was energetically push 
forward so that now two large vessels can be docked to- 
gether. This was accomplished when the screw steamer 
Gulf of Martaban, 335 ft. in length, and the clipper ship 
Tilawarra, 280 ft. in length, were taken in together with- 
out the least difficulty. The aggregate length in this 
case was 615 ft., and the total tonnage 5000. he dimen- 
sions of the dock are now: Length, 641 ft., fitted the 
entire distance with adjustable keelblocks; breadth on 
floor 59 ft.; and ieee of water on sill, 19 ft. 6 in. 
But in order to accommodate the largest vessels afloat 
the entrance will be ultimately increased to 90 ft. in 
width and 25 ft. depth of water on sill. One of the 
principal features in the arrangement of the extension is 
that the dock can be divided off by a caisson, which will 
allow of extensive repairs being carried out on a vessel in 
the upper portion, while at the same time ordinary dock- 
ing can be done in the lower portion. To accommodate 
various sizes of vessels in the upper portion, and at the 
same time to reduce the amount of pumping to be done 
and leave as much length as possible available in the 
lower part, three facings for the caisson have been put in 
to allow of the following lengths of vessels, viz., 200 ft., 
320 ft., and 360 ft. The time required to pump the dock 
dry prior to the extensions was 34 hours, and as it was 
not considered desirable to increase this period, an addi- 
tional pumping plant was put down capable of delivering 
600,000 ouliees per hour. By this means, although the 
capacity of the dock has been increased 50 per cent., it 
is possible to pump it dry in three hours. The total 
pumping capacity of the machinery is now 1,792,000 
gallons per hour, 





Sour Arrican Dramonp-MIniNG.—In the 12 months 
ending June 30, 1897, the diamonds made available for 
sale by De Beers Consolidated Mines, Limited, realised 
3,722,099/. The working expenses of the year, including 
183,415/. for debenture interest, and 175,524/. written off 
machinery and plant, were 1,689,538/., leaving a balance 
of 2,032,561/., increased to 2,262,630/. by the balance 
brought forward from 1895-6, dividends on investments, 
rents, and miscellaneous items of revenue. Out of the 
final balance of 2,262,630/., dividends were distributed to 
the amount of 1,579,582/., leaving 683,048/. to be carried 
forward to the credit of 1897-8. The average value of 
the company’s diamonds last year was rather more than 
26s. 10\d. per carat. This price was higher than in 
1895-6, and was the best obtained since 1893. At the 
close of June, 1897, the company had a reserve fund of 
1,148,134/. invested in British 2} per cent. Consols. The 
quantity of blue ground and lumps on the floors at the 
close of June, 1897, was 3,082,599 loads, as compared with 
3,674,357 loads at the close of June, 1896. Additional blue 
ground was also in hand to the extent of 271,777 loads at 
the Premier Mine (Westleton). The share capital of the 
company stood at the close of June, 1897, at 3,948,955/., 
and the debenture capital at 3,572,100/., or 7,521,0552. in 
all. The company’s “claims,” or mining property, 
stood in the books at the close of June, 1897, at 7,700,960/. 
In addition to this, the company’s farms and landed pro- 
perty were valued at the close of June this year at 
654,719. The company had, further, sundry invest- 
ments in stocks and shares to the amount of 356,733/. 
Machinery and plant stood in the books at the close of 
June, 1897, for 344,444/.; shafts and other permanent 
works for 137,932/.; and timber, fuel, and other minin 
stores for 132,5827. The value of the diamonds in han 
at the close of June, 1897, was estimated at 284,765 
The company appears to conduct its business upon a 
lavish scale. The auditors’ fees for 1896-7 amounted te 
1600/., while the directors’ fees attained the still heavier 
total of 15,4507. In addition to this, the life governors’ 


remuneration for the year came out at 120,365. Dona- 
tions were presented to public institutions during the 
year to the amount of 21,539/., and altogether the general 
charges of the year were 92,9387, 


FOSTER’S FULL BORE PRESSURE 
REDUCING VALVE. 

WE illustrate below an ingenious type of reducing 
valve, which is made in a large variety of sizes, 
and for greatly differing pressures, by Messrs. W. 
H. Bailey and Co., Limited, of the Albion Works, 
Salford. As will be seen from our engraving, the 
valve proper is of the double beat balanced type, 
which it is asserted will close steam-tight with 
steam of very different temperatures. To this 
end the body of the valve is provided with a number 
of webs which, being good radiators, insure that the 
temperature of the casting is kept uniform, so that 
the seats do not expand unequally. Further, the 
upper seat is nearly flat, whilst the lower is 
coned at an acute angle to the vertical. The upper 
seat is held steam-tight by the pressure on the flexible 
diaphragm, which we shall refer to later on, whilst 
the lower finds its bearing by diametrical expansion, 
the valve being warmer than its seat, since the steam 
side of the valve is to the left of our engraving. The 
valve spindle, it will be seen, is connected at its upper 
end to a pair of levers, the outer ends of which lie 






































in a groove on the casting, as shown, whilst each at 
the same time has an intermediate fulcrum in a stirrup- 
piece fixed to the middle of a flexible diaphragm. On 
the other side of this diaphragm a downward pressure 
is maintained by a pair of springs acting through a 
system of toggles, as shown. If the pressure increases 
below the aie, the latter rises against the 
pressure of the springs, carrying with it the valve 
spindle—the motion of which is magnified by the 
lever system already referred to—thus closing the 
valve. This rise of the diaphragm, of course, com- 
presses the springs, but owing to the toggle arrange- 
ment, a very considerable motion of the springs alters 
but little the downward pressure on the diaphragm ; 
so that a very small rise of pressure below the latter 
corresponds to a large movement of the valve, and 
thus it becomes possible to maintain any desired 
‘* reduced ” pressure with very great accuracy. Messrs. 
Bailey and Co. inform us that the valve will reduce 
effectively a pressure of 1 ton per square inch to one 
of 10 1b., and will maintain the latter almost constant, 
even should the former pressure be reduced to 100 lb. 
per square inch. The valve is stated to be well suited 
to act as a pump governor or a surplus steam valve, 
and can be arranged to act as an automatic steam 
stop valve coming into action when a main steam pipe 
bursts, or a similar accident occurs. 








A CanaL IN Dirricutties.—The Orsova and Turn- 
Severin Canal, opened about a year since, is not at 
present available for navigation. The current is so strong 
that ordinary tugs are not able to draw heavily laden 
ships through it. 





AMERICAN Pustic Lanps.—At the close of June, 1897 
the public lands of the United States were still undis- 
posed of to the vast extent of 970,882,249 acres. This 
total was made up as follows: Alabama, 532,339 acres ; 
Arizona, 54,400,211 acres; Arkansas, 3,922,042 acres; 
California, 43,841,044 acres; Colorado, 40,037,204 acres; 
Florida, 1,797,662 acres; Idaho, 45,962,855 acres; Kansas, 
1,046,589 acres; Louisiana, 845,000 acres; Michigan, 
522,431 acres; Minnesota, 6,240,809 acres ; Mississippi, 
441,220 acres ; Missouri, 497,764 acres ; Montana, 71,432,917 
acres ; Nebraska, 10,669,153 acres; Nevada, 61,578,586 
acres ; New Mexico, 56,983,047 acres; North Dakota, 
21,385,293 acres; Oklahoma, 8,105,238 acres; Oregon, 
35,892,318 acres; South Dakota, 13,250,718 acres; Utah, 
44,205,070 acres; Washington, 17,958,536 acres ; Wiscon- 
sin, 454,107 acres; Wyoming, 49,341,588 acres; and 





Alaska, 369,529,600 acres, 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Aldershot, of London, recently built by Messrs. 
Ropner and Son, of Stockton-on-Tees, to the order of the 
Britain Steamship Company, Limited, London, made her 
official trial trip in the Tees Bay on the 16thinst. The trip 

noved satisfactory. The steamer is fitted with the 
builders’ patent ‘‘ trunk,” and carries a deadweight cargo 
of about 3200 tons. She hasa set pt avers triple-ex- 
pansion engines by Messrs. Blair and Company, Limited, 
of Stockton. 





The Star, torpedo-boat destroyer, had a preliminary 
trial of her machinery at Portsmouthon Thursday, the 16th 
inst., but as the engines worked so satisfactorily, maintain- 
ing, with 394 revolutions, a speed of 30.66 knots for three 
hours, it has been decided to accept the trial as official. 
The Star was the first of the 30-knot destroyers delivered 
at Portsmouth by the Palmer Shipbuilding Company, and 
at her initial trial the starboard low-pressure cylinder 
broke, necessitating the re-engining of the vessel. 





The Star, torpedo-boat destroyer, carried out her 
second stipulated speed trial at Portsmouth on Wednes- 
day, the 22nd inst., the mean speed of the three hours 
being 30.68 knots, while in the last half-hour she ran at a 
speed of 31.9 knots. She also carried out her stopping, 
starting, and circling (ahead and astern) trials, all of 
which proved highly satisfactory. The Star is the fifth 
30-knot destroyer built and engined by the Palmer Ship- 
building Company that has completed her trials at Ports- 
mouth, and the Flying Fish, which has been delivered, 
will be run early in the New Year. 





A trial trip took place on the 22nd inst. of the new 
s.s. Spartan Prince, the latest addition to the well-known 
and extensive Prince line of steamers, of Newcastle. The 
Spartan Prince is a vessel of some 5000 tons deadweight 
and has been built by Messrs. Short Brothers, of Sunder- 
land. She is for the Prince line regular mger and 
emigrant service between Genoa and New York, and she 
has accommodation for upwards of 50 first-class pas- 
sengers, the state rooms being situated amidships, where 
there is along promenade deck with smoking-room and 
saloon. Beds and other necessary fittings have been 
erected in the ’tween decks to accommodate about 1000 
emigrants. The propelling machinery consists of a set 
of triple-expansion‘engines of 2600 horse-power ; 5 | have 
been built by Messrs. Blair and Co., Limited, of Stock- 
ton-on-Tees. The mean speed was 15 knots. 


To-day, Thursday, December 23, 1897, Sir Raylton 
Dixon and Co., Limited, Middlesbrough, launched on the 
23rd inst., a steel screw steamer named Gambia, built 
to the order of Messrs. Elder, Dempster, and Co., of 
Liverpool. Her principal dimensions are: Length, 
320 ft.; beam, extreme, 44 ft.; depth moulded, 26 ft.; and 
has a deadweight carrying capacity of about 4550 tons. 
Triple-expansion engines will be fitted by Messrs. T. 
Richardson and Sons, Limited, of Hartlepool, having 
cylinders 23 in., 36in., and 59 in. in diameter by 42 in. 
stroke. 





Messrs. Short Brothers, Sunderland, launched on the 
23rd inst. a steel screw steamer, built to the order of the 
need aged Steamship Company, Limited, of London, of 
which Messrs. Tweedy, Richardson, and Co., are the 
managing owners. The vessel is fitted with triple-ex- 
—— engines by Messrs. John Dickinson and Sons, 

imited, of Sunderland, having cylinders 22 in., 36 in., 
and 62 in. in diameter, with a stroke of 42 in., steam 
being supplied by two large steel boilers. 





BRAZILIAN RAILWAYS.—The governor of Rio Grande de 
Sul has appointed a commission to report upon two offers 
made for leasing: the Porte Alegre and Uruguayana Rail- 
way. 





KerROSENE. — Sumatra kerosene is likely to become an 
active competitor with Russian and other oil in Japan. 
Recently a Yokohama firm ordered over 40,000 cases of 
Sumatra oil, and this is stated to be only the beginning 
of a business which is likely to be largely developed. The 
Sumatra oil is said to be quite as powerful as Russian 
kerosene, and the supply of it is believed to be practically 
inexhaustible. 





AMERICAN ORDNANCE. —Special orders have been sent by 
the United States War Department to the Bethlehem 
Tron Company to hurry up the completion of guns which 
are being manufactured there. The Bethlehem Iron 
Company has a contract for the construction of 100 guns 
of various sizes, and although it has been generally under- 
stood that very og. ry es has been made with them, 
it appears that the War epartment is anxious to have 
them finished more rapidly than was at first intended. 
The total cost of the 100 guns will be about 700,000/. 





THE WoRLD’s CoaL.—The seven t coal: producing 
countries of the world are Great Britain, the Unitec 
States, Germany, France, the Austro-Hungarian Empire, 
Belgium, and Russia. The annual output of Great 
Britain was last returned at 195,361,260 tons ; that of the 
United States at 171,416,390 tons; that of Germany at 
112,437,741 tons; that of the Austro-Hungarian Empire 
at 32,654,777 tons; that of France at 29,310,832 tons ; 
that of Belgium at 21,213,000 tons ; and that of Russia at 
9,079,138 tons. No other country attained an annual out- 

ut of 5,000,000 tons. The extraction effected, however, 
y Canada, Japan, British India, New South Wales, 
Spain, and the Transvaal was not altogether without 
jmportance, 
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. 
CompiLeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883-1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Covies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the spt of a plete specification, 
pive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,111. W. H. Wheatley, London. (Allgemeine Elec- 
tricitdts-Gesellschaft, Berlin.) Attachment of Pole-Pieces 
to the Armatures of Dynamos. [7 Figs.) September 14, 
1397.—The usual method of arranging pole-pieces on the arma- 
tures of dynamos consists in cutting three or more pole-piece pro- 
jections in the main plate, Now the object of this invention is to 
obtain pole-pieces which may be drawn out sideways, and having a 
special attachment to the main plates. The following advantages are 
thereby attained : The pole-pieces, the bobbins, and the periphery 
can be separately and simultaneously prepared ; the pole-pieces can 
be easily inserted in the periphery at the place of erection ; it is thus 
possible, without exceeding the limit for railway transport, to in- 
crease the diameter of the wheel by twice the height of the pole- 
pieces ; to change single bobbins in the field magnet it is not 
necessary to move aside the armature, that is, the frame, as by 
the removal of a pole-piece the bobbin to be changed is made 
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accessible ; by the use of detachable double wedges specially se- 
cured, the pole-pieces can be quickly and easily fastened in and 
detached from the periphery of the wheel. The pole-plates a are 
clamped together in a block by rivets; the main plates b are 
united by bolts into a ring or circle, so that the pole-pieces and 
the ring may be regarded as fixed parts. The foot d of the pole- 
plate @ is so shaped that the e-plate may be inserted in the 
groove c cut in the main plate b. On the accompanying drawing 
these grooves are dovetail shaped. The fastening of the inserted 
pole-pieces a with the coils e is effected by double wedges g, h, 
Fig. 4, the securing of which is effected by means of pins located 
in slots along the wedges, and which are clinched or screwed 
therein. In erecting the dynamo, the coils ¢ are first placed on 
the pole-pieces a, a, then the latter are inserted sideways into 
the dovetalt groove c of the main plate b, and the safety pins / are 
clinched or screwed after insertion and adjustment of the wedges 
g,h. (Accepted November 17, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


1192. A. Smallwood, Birmingham. Machinery or 
Apparatus for the Manufacture of Seamless Steel 
Tubes. [6 Figs.) January 6, 1897.—This invention relates to 
means for adjusting the length of the mandril bars employed in 
connection with draw-benches for the production of seamless 
metallic tubes, without the employment of what are known as 
making-up pieces. In carrying out this invention an ordinary 
draw-bench a@ is used with the middle part fitted with the usual 
upright bracket a! secured to the top of the bed a®, and having 
formed within it a mouth die b wherethrough the billet or partly- 
drawn tube c is drawn by a pair of tongs taking hold of the tag. 
The back end a3 of the draw-bench has an upright bracket at 
standing up from the end of the bed, and with a bearing hole a5 
in its middle in line with the axis of the hole in the die, and 
wherethrough a hollow draw-bar or tubular slide e having a back 
collar el screwed upon its outside wormed rear end, and a forward 
stop e3 at its other and outside screwed end passes. The fore- 
end e5 of the axial hole e6 through the hollow slide is internally 
screwed to take a screwed adjustment bar f running longitudinally 
through the whole length of the slide, and with the forward end 
taking into or being made fast to a dog g, whose fore part is also 
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inside screwed, and receives the back screwed end of the mandril d. 
The amount of longitudinal traverse which the slide can make 
through the eye a5 in the back bracket is about equal to the dis- 
tance between the nose of the mandril and the front of the die, so 
as to admit of the billet being introduced on to the mandril. 
Threaded upon the slide and coming up to the front stop is a loop 
a ring bracket i having attached to it a chain 71 which is pulled 
»”y the workman for taking the tagged end of the billet or tube 
through the die. Assuming that a new mandril bar has been con- 
nected to the back slide, then after the lock nut A has been 
slackened, the workman pulls both the mandril bar and slide 





forwards until the back stop e! comes up to the back bracket a4, 
and if the nose of the mandril does not come into its proper posi- 
tion within the die, then he rotates the adjusting bar f which 
propels or repels the mandril bar connected with it until the 
desired position is acquired. The lock nut h is then screwed up 
tight, when the mandril bar and slide are rigidly clamped to- 
gether and move asone. In order to prevent the slide bar rotat- 
ing during the operation of adjusting the bar f, a key j is engaged 
with key-ways cut within the slide and back bracket respectively. 
(Accepted November 24, 1897.) 


28,418. W. W. Hulse, Salford, Lancaster. Ma- 
chines for Planing Metal. [9 Figs.] December 11, 1896. 
—This invention relates to side planing machines in which a tool- 
slide is carried by a projecting arm or slide having at right angles 
thereto’ a longitudinal slide, the whole being traversed along a 
slide-bed by means of a ee non-rotating screw with 
rotating nut, which is actuated through gearing bya strap. 1 is 
the slide-bed of the machine ; 2 is a longitudinal slide or car- 
riage, 3 its projecting arm, and 4 a tool-slide ; 5 is a work-table. 
Each longitudinal slide 2 with its projecting arm 3 and tool-slide 
4 is provided with a sliding bar 6 arranged to travel with the 
longitudinal slide 2, and to be arrested or stopped near the 
termination of each of the cutting and return strokes of the longi- 
tudinal slide by coming into contact with one or other of two 
stops that are adjustable longitudinally in the slide-bed 1. The 
sliding bar 6 has attached to it an incline-piece, which, owing to 
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the contlnued motion of the longitudinal slide 2 after the stop- 
page of the sliding bar 6, actuates a double lever 9 and an oscil- 
lating shaft carried by the projecting arm 3 of the longitudinal 
slide 2. At the inner end of the oscillating shaft there is a pair 
of bevel wheels which actuate a longitudinal back shaft 10, geared 
by other bevel wheels or a vertical shaft for the strap-fork revers- 
ing mechanism of the driving shaft, which is connected by gearing 
with the traversing nut on the stationary screw 17. Each car- 
riage may, however, be’provided with its own driving and self- 
reversing mechanism. Hand motion for starting or stopping the 
machine, or each carriage, as the case may be, is provided. Means 
are provided for imparting a feed-motion to a tool along the 
rojecting arm. Vertical feed is imparted by the longitudinal 
ack shaft 10 by means of a lever 32 applied thereto, sliding 
with the longitudinal slide 2, and acting through a connecting- 
rod, a universal joint, and a ratchet section 35. (Accepted No- 
vember 24, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING. 


22,120. G. Hilgenstoc Dalhausgen a.d. R. Ger- 
many. Coke Ovens. [6 Figs.] September 27, 1897.—This 
invention relates to the manufacture of coke generally, but more 
particularly to that of long-grained coke in bee-hive ovens, and 
especially to means of preventing the decomposition of the bye- 
products during the coking of the coal, so that they may be re- 
covered for use. For this purpose the coke ovens are made with 
a broad flat base and little height, and in the brick foundations 
flues are constructed which extend under the bottoms of the ovens 
and aid in the heating of them from below. The gaseous fuel is 
led into these flues through nozzles which are in communication 
with a duct below, each duct being situated in a passage. By 
these pi es the ducts and the nozzles are easily accessible. @ 
are the coking chambers of the bee-hive coke ovens; } are charg 
ing openings, and c the outlet pipes for the gases; d are the 
bottom flues ; e are the gas ducts from which the burner nozzles 


fare supplied. These nozzles open into the flues d, as shown in 


Fig. 1. In the upper half of Fig. 3 an arrangement is shown, in 
which the gaseous fuel issuing from the nozzles f on the gas 


ye e enters flues which are parallel to but separate from each 
other. Before reaching the damper g of the chimney flue the 
two currents commingle and pass together into the chimney fiue 
h. The lower half of Fig. 3 shows an arrangement of two exit 
flues at the sides (7, 71), which both discharge into the chimney 
flue h, and each of which is trolled by a g. The flues 
dand d! open alternately into the flues 7, 71. The course of the 
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heating gases is indicated by arrows. The openings / in the 
arches of the ovens serve for the warming of the oven, being in 
communication with the flues below through vertical flues m, m 
in the oven walls; the flues m can be cut off from the ovens by 
the dampers n, n. Inventor claims: Flat-bottomed coke ovens 
heated by means of burner nozzles opening into flues in the 
masonry foundations of the ovens. (Accepted November 17, 1897.) 


RAILWAYS AND TRAMWAYS. 


29,240. F. W. Webb, Crewe, Chester. Improve- 
ments in the Construction and Working of O- 
motive Enginesand Boilers. [4 Figs.] December 21, 1896. 

~The improvements consist in dividing the smokebox of a loco- 
motive into two parts horizontally or thereabouts about the 
middle row of tubes and providing a separate smoke-stack or 
chimney for each part, and so arranging that the final exhaust from 
the cylinders, whether there be two, three, or four cylinders, and 
whether compound or non-compound, shall be directed up each of 
the smoke-stacks or chimneys through a separate exhaust nozzle or 
set of nozzles suitably arranged for each smoke-stack or chimney as 
near as may be, half of the exhaust being directed up each smoke- 








stack orchimney, By this meansa more equable draught through 
the tubes is obtained, and so the efficiency of the boiler, and there- 
fore of the engine, is increased. The application of this invention 
gives another advantage as regards the steaming of the boiler, 
viz., that as the discharge of the exhaust steam up each bDlast- 
pipe is less frequent than when one blast-pipe only is used, the 
products of combustion from the firebox are not drawn through 
the tubes so quickly, consequently more time is allowed for the 
hot gases to remain in contact with the tubes and their heating 
efficiency is thereby increased. The inventor makes but one 
claim, which is as follows : ‘‘ The dividing of the smokebox of a 
locomotive boiler into two independent compartments, each com- 
partment enclosing a portion of the discharge ends of the tubes, 
and providing each compartment with a separate blast-pipe and 
chimney.” This invention was fully illustrated in ENGINEERING of 
December 3, 1897. (Accepted November 10, 1897.) 


SHIPS AND NAUTICAL APPLIANCES, 


098. G. Jones and A. McGlashan, West Hartle- 
pool, Durham. Cargo Steamships. [3 Figs.) Novem- 
ber 19, 1896.—According to-this invention the weather deck A at 
each side of the hatchways is carried up in the form of a super- 
structure extending before and abaft the main bridge by being 
set to slope upwards at a suitable angle as at B, from which it is 
carried up in the form of vertical walls as at C, so as to form high 
hatch coamings about level with the poop bridge and forecastle 














decks or other convenient or suitable height. The hatchway 
openings are contracted in width by horizontal plates D fitted 
along the top of the said high coamings for the purpose of 
strengthening them and to serve as a gangway for getting safel 

fore and aft. The hatchway openings are also contracted in leneth 
by platforms or central bridges as shown at E, fitted on the top of 
the said high hatch coamings and extending across them in the 
vicinity of the masts, or at other suitable parts for binding the 
sides together and for supporting and working the steam winches 
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and other deck apparatus. These contracted hatchway openings 
are surrounded by a suitable margin of bulb F, and fitted with 
portable cross-beams, hatch rests, and the like accessories. In 


connection with the extended bridge structure and high hatch | 


coainings a poop G, bridge H, and forecastle I are fitted with their 
ends J at the side portions tapered against the sloping decks B 
and vertical walls § of the extended bridge, so that an obtuse 
angle is presented to seas striking against them, by which the 
shocks are reduced to a minimum and the lodgment of water on 
the decks is prevented. The extended bridge structure is fitted 
to vessels of any ordinary cross-section, having an approximately 
square form of gunwale, as shown at L, or of a rounded form, as 
shown at M. The walls of the structure are stiffened at suitable 
intervals by bending up the short deck beams N. Strong deck 
beams are carried across the ship at intervals clear of the hatch 
openings, as shown by ticked lines O, on which deck plating may 
be fitted for strength; and at convenient places clear of the 
hatchway openings transverse tunnels or passage-ways P are 
formed through the extended bridge structure. These are formed 
above the weather deck and under the centre bridges with deck 
plating and bulkheads in order to strengthen the superstructure 
and provide a way for getting easily from side to side of the ship 
on the weather deck, and also to aid in freeing the decks of water. 
(Accepted November 24, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,907. T. E, Caddy, New Basford, Nottingham, 
Furnaces. [2 Figs.) October 15, 1896.—According to this 
invention, on each side of the interior and at the front of the fur- 
nace is a tubular coil B provided with an air passage of suitable 
section and area. Each coil B is provided with a flange B! which 
is bolted to the dead plate of the furnace at points C1 on each side 
of the plate, openings C2 being formed in the plate at these 
points, to admit air to the interior to the coils. Each coil Bis 
preferably carried from the flange Bl up to the crown of the flue, 
then back again towards the dead plate, and then up again to the 
crown of the boiler, as shown. At the latter point or end B2 of 
each coil, openings D are formed to allow the air to escape into 
the furnace. Each coil Bis connected to ashort curved casing E 
provided with a flange which is bolted at C! on the underside of 
the‘dead plate and directly under the flange B! of the coil, as 
shown. The outer end of this casing is perferably enlarged and 
is fitted with a grating which is closed by a second sliding grating 
F!, the two gratings forming a rectangular regulator of the ‘‘ hit- 
and-miss” type. With the foregoing arrangement, air is admitted 
by the regulator F!, through the casing E, into the coil B where 





























it is heated in its passage and is then delivered by the openings 
D into the furnace, where it will efficiently assist in the consump- 
tion of the smoke without having an injurious effect on the 
crown plates of the boiler, on account of its being heated 
before coming into contact with them. The coils B, B are 
preferably so arranged that they are not actually in contact 
with the fire but are heated by radiation thereform, and for this 
purpose they are placed asshown near the front of the furnace 
and extend for a short distance within it. It may in some cases 
be necessary in order to obtain greater heating capacity to change 
the position of the coils so as to bring them in direct contact 
with the fire. The coil B may be formed of one piece of tubing 
bent into the required shape, or be built up of one or more mem- 
bers as shown, bolted together by bolts. The air may be drawn 
through the coils B, B by the ordinary draught, but if preferred 
a current may be induced thereon by employing a steam jet in 
each casing E ; these jets are delivered through nozzles H placed 
in the casing E which areconnected by a pipe H! provided with a 
stop-cock H2 to the steam space in the boiler. (Accepted Novem- 
ber 24, 1897.) 


1677. L. Zobel, Bromberg, Germ . Water-Tube 
and other Steam Boilers. (6 Figs.) January 21, 1897.— 
The steam generator or steam superheater consists of a chamber 
A, a series of tubes B, and a chamber C. A partition W is in- 
serted in the upper boiler K so as to form a separate chamber A, 
connected with another channel C by a series of tubes B. The 
latter chamber is connectec by means of a lower connecting pipe 
X with the tube chamber Y of the boiler water-tubes Z and also 
with the steam space of the boiler K by means of upper connect- 
ing pipes r}, v2, 7°, the tubes B which connect the two chambers 
and the chamber A formed by the partition. When utilised as a 
steam generator to increase the heating surface of the steam 
boiler, as shown in Fig. 1, a valve v on the lower connecting pipe 
X and valves v!, v2, v on the upper connecting pipes r!, r2, r° are 
opened, whereby the same level of water is then attained in the 
two chambers A and ©, and in the series of tubes B connecting 
them as in the upper boiler K. The heating of these parts A BC 
is effected by causing the fire gases to pass round them on their 
way to the chimney. By the lower and upper connection with 
the steam boiler of these parts A B C, which serve as either gene- 
rator or superheater, the same steam _ pressure is obtained in both 
when working, and steam may be withdrawn simultaneously from 
both chambers A and C, as shown by the arrow in Fig. 1, which is 


with the pipe 71 leading upward from the second chamber C and 
with the pipe 7° leading from the upper boiler K into which latter 
pipe a pipe 7? leads upward from the first chamber A. When 
utilised as a steam superheater, as shown in Fig. 2, the valve v on 
the lower connecting pipe X and the valve v’ on the upper con- 
necting pipe r? are closed, and the other valves vl, v2 of the 
upper connecting pipes r!, 2 are left open. The two chambers 
A, C and the series of tubes B connecting them are then waterless. 
The steam which now enters the first chamber from the upper 
boiler K through two of the upper connecting pipes 7*, r2 and the 
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valve v2 thereon must thus on being withdrawn through the 
steam pipe valve v4 pass through the two chambers A, C and the 
connecting tubes B, as shown by the arrows in Fig. 2, and thus be 
superheated. As no water is contained in these parts A BC which 
form a steam generator, or, rather, superheater, the same are 
heated by the fire gases of the steam boiler, and as the steam on 
its withdrawal through the upper valve v4 passes through these 
parts A B C it is dried therein, and almost attains simultaneously 
the temperature of the escaping fire gases. (Accepted Novem- 
ber 17, 1897.) 

943. G. S. Crosbie, Walburg, Germany. Steam 
Whistles. (2 Figs.) January 13, 1897.—The improved steam 
whistle is adapted to produce various sounds, and consists of a 
hollow plug a formed with an annular recess and holes 6 therein. 
The lower end of this plug is connected with a steam generator by 
means of the pipe c. It carries a tube e leaving an annular space 
Jf between the same and the plug @ through which the steam 
passes when the valve d at the lower end of the plug a is off its 
seat, as in the case in ordinary steam whistles. Above the annular 
space f the tube e has slots g, the upper ends of which are acutely 
bevelled and produce the sound. The valve d by its rod n is con- 

















nected to a piston lf employed inside the tube e which by means of 
a rod h, lever i, and pull-handle k can be lowered, and is raised to its 
normal position by a spring m at which time the valve d is against 
its seat in the plug @ and thus cuts off the steam. The sound pro- 
duced by the steam admitted can be altered in pitch at will, by 
moving the piston 2 up or down.in the tube ¢. If the latter is 
made wide and long enough, and if tuned to a predetermined 
position of the said piston relative to different sounds the whistle 
may also be used for signalling ; for instance at sea, in which case, 
however, means would be required for locking the lever i in the 
og corresponding to the various sounds. (Accepted Novem- 
r 


17, 1897.) 
VEHICLES. 


28,541. T. F. Wiley, London. Cam-Driving Mecha- 
nism for Cycles and other Machines. [4 Figs.) De- 
cember 14, 1896.—The frame A and rear wheel B are of any 
ordinary construction, excepting that the axle C is rigidly fixed 
to the wheel hub, and projects sufficiently beyond the frame to 
have the cranks D and D2 secured on theends. These cranks are 
fixed at 90 deg. to each other. The pedal cranks E and E2 have 
bearing necks F formed in them, and are bent to the form shown, 
so as to place the necks F at an angle of 135 deg. to each other, 
and at the same time leave the pedals in the usual position ; that 
isto say, diametrically opposite each other. Connecting-rods G 
and G2 are mounted on the necks F, and their other ends are 
coupled by the pins H and H? to the connecting-rods J and J? re- 
spectively mounted on the cranks D and D2. On the projecting 





effected by opening an upper valve v4. This valve v4 is connected 


THE 





inner ends of the pins H and H2, anti-friction rollers K and K? are 





mounted. When the wheel B and crank axle L are put into 
motion, and the wheel is driven at exactly twice the speed of the 
crank axle L, the anti-friction roller K will describe a definite 
path which will be repeated at each revolution of the axle. The 
cam groove N formed in the box cam O is made to conform to 
this path, and the anti-friction roller K lies in this groove. The 
cam 0 is fixed to the frame A, and a similar cam O? is preferably 
fixed at the back of O, having a cam groove N2 conforming to the 
path described by the roller K2 when the wheel B and axle L are 
rotated as described. The roller K2 lies in the groove N2 and to 

revent the rollers K and K? leaving the cam grooves, over- 
aioe lips P are secured to the face of the cam. If the axle L 
is rotated, the rollers K and K2 will be moved along the cam 





grooves N and N®, and consequently a reciprocating motion will 
be imparted to the rods J and J? which in turn drive the wheel 
through the medium of the cranks D and D2. The arrows in 
Fig. 1 show the direction in which the rollers move in the cam. 
To prevent the anti-friction rollers moving in the wrong direction 
where the grooves cross, switch pieces may be provided at the 
four corners formed by the crossing of the groove. The switches 
are let into the face of the cam and are fixed on pins passing 
through the cam and having wheels fixed on their rear ends by 
which they are all geared together. The motion of the switches 
is limited in extent by the sides of the recess in which they lie. 
When the roller crosses the groove it automatically moves the 
switches so as to form a guide across the groove. (Accepted 
November 10, 1897.) 


27,671. J.C. gS lo es and C, J. W. Jakeman, 
London. Steam Fire Engines. [1 Fig.) December 4, 
1896.—This invention relates to improvements in self-propelled 
steam fire engines. One method of carrying out this invention 
is to construct a steam fire engine upon four wheels, the two rear 
wheels K being used as driving wheels for propelling the machine 
on the road, and the two front wheels placed preferably on a 
divided axle with pivoted arms, acting as steering wheels. The 
boiler A is carried at the rear end of the frames B and the engine 
is placed vertically in front of the boiler between theframes. The 
steam cylinders C are placed above the frames and actuate the 
poeee D placed below the frames and directly below the cy- 
inders, by means of rods E which may be disconnected when 
steam is used for the propulsion of the machine. The ——— 
machinery consists of acrankshaft F driven by the steam cylinders 


























C operating a countershaft G by means of suitable gear wheels 
and differential gearing. The ends of the countershaft are pro- 
vided with sprocket wheels H which drive similar wheels J 
attached to the bearing wheels K of the machine by means of 
suitable chains L, one on each side of the machine. At the rear 
of the enginea platform M for the stoker is provided, and suitable 
bunkers for fuel. The feed cocks and water and pressure gauges 





are so arranged as to be easily accessible to the stoker on the rear 
platform. A platform N is provided on the front part of the 
machine for the accommodation of the driver, and the steering 
mechanism O, steam valve handle P, and reversing lever Q, are 
many within convenient reach. The usual hose and implement 
ox R may be fitted on the top of the frames B between the engine 
and the front seat or platform, and foot-boards for the firemen on 
each side. A water tank S is carried between the frames B for 
use when travelling on the road. (Accepted November 17, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street Strand. 
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AND . 
11, Qn. Vicr. St., E.C. 
G STREET, COVENT GARDEN, W. 


rPihomas Kell & Son, Litho 


tu, 1 gavhen.. do bs —_ agg Fina ow tion a 
phy, romo - Lithography graving an 
Printing Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, yt 

graphy, &c.—40, King St., Covent Garden, W.C. Od 346: 


[ee Mek and 


___ Refrigeration. 
Over 3200 Machines Sold, 


Of which nearly 450 are in use on board ship. 


Tus cone BRITISH REFRIGERATION CO., Lp., 
een Victoria Street, London, E.C. 199 
Bee Bee large "Advertisement in last and next week’s issue. 


A. Gg M2Fford, 


OULVER STREET IRONWORKS, COLCHESTER. 
. On Apmmatry avn War Department Lists. 
“GAY CRITE” Fly-wheel Donkey Wall Pumps, 








—] 





HESTER ” pin; es, 

Patent “ DUPLEX”: Horizontal Pumps. 

Cheapest, most durable and best Pumpe in the 
Market. Supplied to Admiralty: and W: 
era Megers. Donald Currie & Co.’s “ Tantallon 
BY. * Gineida Sn ms len ft 0 adi agin ~ 

most of the ing a 

sad Shipbuilders in Great Britain. 








Hydraulic | Cranes sadl. 
ASSENGER LIFTS, 
" DRAULIC eee 
vel “ “ 
4, STANNAH: 20, Souttiwatk Bridge Ras 





‘Yarrow & Co., Ltd., London, 


SHIPBUILDERS AND _— 
CONTRACT FO! 

— EW STEAMERS having epee up to 35 miles 
an hour. 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 


all parte of the world. 


Multitubular S Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. 





Od 4749 





Engines for Launches, 


il 
O . YACHTS, AND BARGES. 
; Send for Lista. Od 8551 


VOSPER & OO., Broap Srrent, PorTsMouras. 


lorrestt & Son, Ltd., “gin” 
And 101, LEADENHALL Srenee, EG 





constructed a large number of successful examples wen : 


SHIP, YACHT, LAUNCH and BOAT BUILDERS: 
and ENGINEERS. 2338 


Heuzter and English, 

ENGINEERS AND MILLWRIG 

IRON AND BRASS FOUNDERS, BOW, LONDON, E. 

DREDGING MACHINERY. 

HYDRAULIC MACHINERY 

“ WILLIAMS’” PATENT CAPSTANS. 

LAND AND MARINE STEAM ENGINES. 

DISTILLERY AND BREWERY PLANT. 

FLOUR AND RICE MILLS. 

WATER AND GAS VALVES, CRANES, LOOK 
GATES, &c. PUMPING MACHINERY. 

HUNTER’S PATENT FLOATING ORANE FOR 


DOCKS, &c. 
STEAM LAUNCH MACHINERY. Od 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, E.C. 2126 


oJ o8eph A ird, 
WROUGHT-IRON AND STEEL 
[lubes and Fittings 
WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 
LONDON : 46, QUEEN VICTORIA STREET. 








See Paar 54. 





[ovine ble (j2x8e ‘(fiasses. 


BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 
Manchester. , 


Gren Signalling Apparatus 


FOR VESSELS AND LIGHTSHIPS. 





9753 





Write for List No. 7c, post free, from 
SoLE MANUFACTURERS, 


Pulsometer Engineering Co. L” 


Ning Ems Iron Works, LONDON, S.W. 2115 


arrow’s: Patent: 


Water - Tube Boilers. 


Sas ILLUSTRATED ADVERTISEMENT arrsaRine 
ALTERNATE WEBES. 


Poplar, London. *® 


‘awards’ A ir ‘Pumps 
(See NEW Illus. Advt., p. 75.) 
.FOR LIGHT: DRAUGHT STEAMERS. 











2220 
i ocomotive Tank ee 
ed and constructed b 
MANNIN , WARDLE AND COMPANY, 
Boyn ne Engine Works, Leeds. od 
See their Illustrated Advertisement, page 63. 





S and AXLES and FORGINGS of every description. 
HENRY BESSEMER & CO.,: Liwirep, 
SHEFFIELD. 
See Advertisement, page 34. 1801 


pecial Steel Railway Tyres. 





J ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY 
- London Warehouse : 108, Southwark Street, S.E. 
Leeds Warehouse : 6, ge a. Briggate. 2189 
Birmingham Wareh Row. 
Manchester Warehouse : 33, King Street West. 


Lé&L 
[lubes and Fittings. 


De and L}ov4 


Birmingham. 








See Advertisement, page 25. 2105 


Dev: Paxman & Co. 


ENGINEERS, COLCHESTER. 
MAKERS OF 
Steam Engines and Boilers. 
All Sizes up to 1500 HP. 


WINDING, PUMPING and HAULING, and especially 
tor ELECTRIC LIGHTING, 








"9946 
oe Advertisement, page 47. 





luminium. 





See BRITISH ALUMINIUM CO., Limits», 
9, Victoria Street, S.W. 2476 


PATENT EVAPORATORS AND CONDENSERS, &. 


. Qaird & Rayner, i 


See Advertisement, page 20. 








? n Be 
Jee’S pyareProumatic ASh Hjéctor. 
Great saving of labour. No noise. No dust. No 
dirt. Ashes discharged 20 ft. clear of vessel.—Apply, 
F. J. TREWENT, Naval Architect and Surveyor, 
48, Billiter Buildings, Billiter St., London, E.C. 2426 


R. Jackson & Co., Limited, 


Sauyorp Routine Mitts, MANCHESTER. 


I 1e 
TOOTH WHEELS, STEEL CASTINGS, DYNAMOS 
MOTORS. RAMSBOTTOM PISTON RINGS. &, 2387 





dpe Foundry and 
ENGINEERING COMPANY, 
Railway Plant and General Engineers. 
Q witches, 
Turntables, ‘Water Cranes, 
Girders, Bridges, Roofs, Pipes, Pumps, 
Wagons, Tanks, Engines, Boilers, Cranes. i 
Works: "NEWPORT, MON. 


London Office : 
10, BUSH LANE, OANNON STREET, E.C. 


Crossings,. 


Specialities : “= 
OIL ENGINES, Portable and Fixed. 
PORTABLE STEAM ENGINES. 
" TUBE- eepscene MACHINERY, all kinds. 
WIRE-DRAWING MACHINERY. 
SUGAR MACHINERY. THRESHING MACHINES. 


‘ E. HUMPHRIES & CO., Limrep, 
AtLas Works, PERSHORE, ENa@Lanp. 
(Amalgamating Samuxt Fisuer, Nile Foundry, Birmingham.) 


Influential Agents Wanted. 2558 





Depart- oe 8 Roller. Flour Mi B 


Gystem 


~- “IN USE IN THE LARGEST AND 
COMMERCIALLY ‘MOST SUCCESSFUL MILLS IN 
THE UNITED KINGDOM, INDIA & COLONIES. 





OVER 550 PLANTS ERECTED. _ 2132 
Li 
z Hy. Simon, Ld.. ‘srener Manchester. 








read and Biscuit 


Machinery and (vers. 


WERNER, PFLEIDERER & PERKINS, L1p., 
43, Recent Square, W.C.~ 
Manchester Office : 18, Victoria Buildings, Deansgate. 
Bristol Offices : 2, Colston Street. 2502 











W. & J. PLAYER, Lione. Strest, BIRMINGHAM. 


Bt - Drver 
Ha ers, 


For Foreine, PLANisHine, Rivetine, &o. 1768 


Hathorn, Davey and Co., 
PUMPING  MAOHINERY 
For Mines, Water Supply Irrigation, Drainage and 


ne 
DAVEY’S paddy gh aa ENGINES AND 
YDRAULICO PUMPS. 
HYDRAULIO MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 2278 
See Illustrated Advertisement, Dec. 24, page 46. 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


2137 


G turtevant Hiagineering (Co. 


75, QUEEN VICTORIA STREET, LONDON, E.0., 
AND 
21, WEST NILE STREET, @LASGOW, 
MANUFACTURERS OF 


anS: BLOWING AND EXHAUSTING, 
For all Purposes. 2451 
Schiele Patent Fans and 
ENGINES, 


For any quantity of Air. 
HIGHEST EFFICIENCY. 








MANCHESTER 








App.Ly To SoLE MAKERS— 
SCHIELE UNION ENGINEERING CO., Lrp., 
‘POLLARD STREET East, MANCHESTER. 2283 
Telegrams: ‘Schiele, Tele. No. 989. 
GOLD MEDAL— Inventions ExHIBITION—AWARDED, 


Deckham’ s Patent Suspended 


WEIGHING MACHINES— FERRY 
ROAD ENGINEERING WORKS COMPANY, Limitfzp, 
London, E. .—Hydraulic Cranes, Grain Elevators, &e. 
See Illus. Advt., an week, page 19.. - - 2300 


ormandy’s Patent 
CONDENSERS. Seo Advt., p: 10. 
ormand’s Patent 


M —" ” 














FEED HEATERS. See Advt., p 10. 1652 
ALL TYPES 
© ranes (np powERs) 
See displayed advertisement and ‘‘ Appleb: 
Handbook of Machinery.” —JESSOP & APPLE Y 


BROS. (Leicester and London), Liurrszp, 22, beta 
London, E.C. 


W. H. Baxter, Le 





aten t Gtone reakers 
Slee Bre 


And Ore Crushers: onal 


illans’ Patent .Central- 


VALVE ENGINES for ELECTRIC LIGHT: ‘ 

ING and other Purposes. See la A. = ag oe ng 
pose 73.—WILLANS & SOB N, Lamirsp, 
ugby, Warwickshire. 2493 


i Se 
Refrigerating Machinery 
Ice-Making Machinery. 
See Advt., page 13,. 


400 Machines fitted on board ship iM 
44 Machines now being fitted on v beadd ship. 
36 Machines now being fitted on shore. . 
900 MACHINES SOLD. 
All constructed at our own Works, Darttord, Kent 
- 300,000 tons. of Meat, Fish and Dairy Produce im- 
ported annually with Hall’s all's Machines. ; : 


J. & E. Hall, Limited, 
23, 82. Swrrant’s Laws, E.O. ; 
and Dasrronp lnon Woras, KENT. 








i 
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ENGINEERING. 


[Dec. 31, 1899. 








oyal Indian Engineerin 


COLLEGE, rs’ Hill, Staines. —The COURS 
of STUDY is arranged tofit an engineer —{~ yd 
, India and the Colonies. About FORTY Stu- 


in Euro; 
dente will beadmitted in September, 1898. The Secretary 
of State will offer them for competition TWELVE ap- 
ointments as Assistant Engineers in the Public Works 
epartment, and THREE appointments as Assistant 
Superintendents in the Telegraph Department, ONE in 
the Accounts Branch, P.W.D., and ONE in the Traffic 
Department, Indian State Railways.—For particulars 


apply to the SECRETARY at the College. 2528 
| ing’s College, London.— 
ENGINEERING, ARCHITECTURE, 


AND APPLIED SCIENCE DIVISION OF THE 
FACULTY OF SCIENCE. 





Session 1897—1898. 


LENT TERM COMMENCES THURSDAY, 
JANUARY 13th. 

The full Curriculum for the College Associateship 
in Mechanical, Civil or Electrical Engineering, Archi- 
tecture, Chemical Manufactures, and Metallurgy, 
extends over a period of three years. A shorter course 
of two years qualifies for the Certificate of Engineering. 

The Siemens Electrical Laboratory (founded by 
Lady Siemens) and the Mechanical Engineering 
Laboratory and Workshops, the Metallurgical Labo- 
ratory, and others are fitted with all the necessary 
appliances for the most advanced practical and re- 
search work. 

PROFESSORS. 
MECHANICAL ENGINEERING, Davin 8S. Capper, 
M.E 


CIVIL ENGINEERING, Henry Ropinson, M. Inst. C.E. 
ELECTRICAL ENGINEERING, J. Horkinson, D.Sc., 
F.R.S. 
NATURAL PHILOSOPHY, W. G. Apams, M.A., D.Sc., 
ARCHITECTURE, Banister Firtcuer, F.R.1.B.A. 
CHEMISTRY, J. M. THomson, F.R.S., F.C.S. 
MATHEMATICS, W. H. H. Hupson, M.A. 
METALLURGY, A. K. Huntinerox. 
GEOLOGY & MINERALOGY, H. G. Srrury, F.R.S. 
Non-matriculated students, or those who, not wish- 
ing to attend the whole course, are desirous of study- 
ing any particular subject, may attend any of the 
classes held on payment of the specified fees. 
EVENING CLASSES 
are held for Civil, Mechanical, and Electrical Engi- 
neering, ee Practice, Architecture and Build- 
ing Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 
For prospectuses and all information apply to the 
SECRETARY, King’s College, Strand, W.C P 56 


COMPETITIVE DESIGN, 





The COMMITTEE of the Singapore Permanent 
Nemorial of Her Majesty’s Diamond Jubilee invite 


ompetitive Designs for a 


TOWN HALL and THEATRE, to be erected at 
Singapore (Straits Settlements), at a cost not exceeding 
300,000 dollars. 

A premium of £200 is offered for the design that 
may be selected for the work, and a premium of £100 
for the design which the Committee may judge to be 
second in merit. 

Designs to which premia are awarded shall become 
the absolute property of the Committee, which reserves 
to itself the absolute right to withhold both premia 
should no design be considered worthy of the same, 
or, at ite discretion, to reduce the amount of one or 
both premia should the designs not reach a certain 
standard, 

The Committee is constituted as follows ;— 

Two members appointed by the Governor of the 
Colony. 

Two members appointed by the Municipal Com- 
missioners of Singapore. 

Two members appointed by the Subscribers to the 
Memorial ; 

And a Chairman elected by the above. 

The building must contain the following accom- 
modation :— 

(a.) A TOWN HALL suitable for Public Meetings, 
Balls, Concerts, &c., about 100 ft. by 50 ft. 
upstairs, with Dining or Supper Room below. 

(b.) A THEATRE to seat about 500. 

The Town Hall must form part of the same building 
as the Theatre, but the two should not communicate 
with each other except by the verandahs, 

The building is to be provided with sufficient 
Dressing, Cloak, Card and Smoking-rooms, Bars, 
Promenades, &., and to be surrounded by a Verandah 
not less than 15 ft. wide. 

The design must provide for the Verandah rails 
being of iron. 

A Kitchen and accommodation for four servants is 
to be provided on the roof. 

It is proposed to erect the building of grey granite, 
or of granite and brick combined. 

Iron is to be used wherever possible in place of wood. 

No basement is required, but the lower floor is to be 
raised at the least 5 ft. above the ground, as the site 
is low. 

The rainfall of Singapore is very heavy, 6 in. or more 
sometimes falling in one day. 

The roof and guttering should therefore be designed 
to allow of the rapid escape of a large quantity of 
water. 

Tiles are the roofing materials of the 
Settlements. 

The cost of building in Singapore may be taken to 
be from seven to nine cents of a Straits dollar (which 
is now worth about 1s. 11d.) per cubic foot. 

The climate of Singapore is a perpetual summer, the 
average temperature being 80° Fahrenheit. It is, 
therefore, essential that the various rooms should be 
as open as possible to the outer air, and that free 
ventilation from floor to ceiling should be ensured to 
every part of the building. 

The site is perfectly flat, and of ample size to 
accc date a building of any design. 

Intending Competitors can, on payment of Five 
Shillings (which will be returned to those who submit 
bona fide Designs), obtain a Plan of the Site of the 
Building from Major F. J. ANDERSON, R.E., R.E. Office, 
South Camp, Aldershot, who will, as far as possible, 
answer any questions regarding local conditions. 

Those who prefer it, can refer direct to the Hon. 
Secretary, enclosing two dollars (Straits currency) 

The Designs must be sent in so as to reach Major 
ANDERSON by the 30th April, 1898. 

Those sent direct to the Hon. Secretary must 
reach ae by May 8ist. 

(Signed) WALTER EGERTON, 
Hon. Secretary to the Permanent 

Memorial Committee. 


itraits 





on. 
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[the Electrical and General 


ENGINEERING COLLEGE and Experimental 
Engineering Works, 2 and 4, Penywern Road, Earl’s 
Court, London, S.W., TRAINS STUDENTS for 
Electrical, Mechanical, or Mining Engineering, 
Developes Electrical and Mechanical Patents, Con- 
structs Experimental or Special Machinery and 
Models to Specification. 1399 


ivilServiceCommission. 
—FORTHCOMING EXAMINATION. 
—ASSISTANT SURVEYOR, Royal Engineer 
Civil Staff. (21-30), 27th January. 

Technical training and qualifications necessary. 
The date specified is the latest at which applications 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, S.W. P 81 











TENDERS, 
CAPE OF GOOD HOPE GOVERNMENT RAILWAYS: 


CONSTRUCTION OF A LINE FROM OUDTSHOORN 
via WILLOWMORE TO KLIPPLAAT STATION. 


THE AGENT-GENERAL for the CAPE OF GOOD 
HOPE is, by Cablegram, instructed to invite 


i enders for the Con- 


STRUCTION of a LINE of RAILWAY 
from Oudtshoorn via Willowmore to Klip- 
laat Station (on the existing line between Graaff 
inet and Olitonhago), a distance of about 154 miles. 
Tenders (duly sealed and marked outside ‘‘ Tender 
for Oudtshoorn, Willowmore, Mey Railway),” 
should reach the AGENT-GENERAL, at 112, Victoria 
Street, Westminster, by Noon on Monday, the 31st 
January, 1898. 
Forms of Tender, Contract and Specifications, are 
expected from the Colony by the middle of January. 
Oape of Good Hope Government Agency, 
112, Victoria Street, Westminster, 
16th December, 1897. 


TENDERS FOR PERMANENT-WAY MATERIALS. 


THE CROWN AGENTS FOR THE COLONIES, acting 
on behalf of the UGanpa Raitway ComMitTEk, invite 


enders from Manufac- 
TURERS for the SUPPLY of STEEL 
RAILS, STEEL SLEEPERS, STEEL FISH- 
PLATES, STEEL FISHBOLTS, and SWITCHES and 
CROSSINGS, Specifications and Forms of Tender for 
which can be obtained on application to the Crown 
Agents, at whose Office the Drawings will be on view 
between the hours of Ten a.m. and Four p.m. (Satur- 
days, Ten to Two). 
A charge of £1 will be made for each Specification. 
Tenders to be delivered in sealed envelopes, ad- 
dressed to the Crown Agents for the Colonies, Downing 
Street, S.W., and endorsed ‘‘Tender for Permanent 
Way Materials, Uganda Railway,” not later than Noon 
on Wednesday, 12th January, 1898. 
The Crown Agents do not bind themselves to accept 
the lowest or any Tender. 
Office of the Crown Agents for the Colonies : 
Downing Street, London, 8.W., 
3let December, 1897. 


LEEDS CORPORATION. 
TO BUILDERS, CONTRACTORS, &c. 








P 31 





P 103 





The Corporation invite 


[lenders for the Stone and 


other WORK (excepting the Ironwork) required 
in the Erection of a Bridge over the River Aire, at 
South Accommodation Road. 

Plans, Particulars, Quantities and Form of Tender 
may be obtained at the City Engineer’s Office, 
Municipal Buildings, on payment of Three Guineas 
(which will be returned on receipt of a bona side 
Tender.) 

Tenders must be delivered not later than Noon on 
the 19th proximo. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. P85 


LEEI Ss OF RPC )RATIC IN. 
TO IRONFOUNDERS, CONTRACTORS, &e. 
The Corporation invite 
enders for the Ironwork 


required in the Erection of a Steel Girder 
Bridge over the River Aire, at South Accommodation 


Plans, Particulars, Quantities and Form of Tender 
may be obtained at the City Engineer’s Office, 
Municipal Buildings, on payment of Three Guineas 
(which will be returned on receipt of a bona fide 
Tender). 

Tenders must be delivered not later than Noon on 
the 19th proximo. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. P 86 


WORTHING CORPORATION WATERWORKS. 





Contract No, 4, 
TO CONTRACTORS. 
The CORPORATION of Worthing are prepared to 


receive 
enders from Competent 


Persons willing to enter into a Contract for 
OOVERING their EXISTING SERVICE RESERVOIR 
near Broadwater, by means of a Roof made of con- 
crete, supported by Cast-iron Columns and Rolled 
Steel Joists, and other Works connected therewith. 

The Drawings and Specification may be seen, and 
Copies of the Bill of Quantities obtained, at the Office 








P25 


ingapore, 
sth October, 1897. 


of the Engineer, Mr. JAMES MANSERGH, 5, Victoria 


| Street, Westminster, on and after Tuesday, the 28th 


day of December next, on the deposit of cheque or 
bank-note for £5, which will be returned after the 
receipt of a bona side Tender with the Bill of Quantities 
fully priced out. 

Early application for particulars is desirable as only 
a limited number will be given out. 

Sealed Tenders, addressed to me, and endorsed 
“Tender for Waterworks, Contract No. 4,” are to be 
delivered, prepaid, at my Office, at or before Noon of 


| Wednesday, the 12th day of January, 1898. 


The Corporation do not bind themselves to accept 
the lowest or any Tender. 


(Signed) W. VERRALL, 
Town Clerk. 
Town Clerk’s Office, Worthing, 
22nd December, 1897 P53 


THE ASSAM-BENGAL RAILWAY COMPANY, 
LIMITED, is prepared to receive 


enders for :— 
STEEL and IRONWORK in Bridge Piers. 
Specifications and Tender Forms can be obtained at 
the Offices of the Company, Bishopsgate House, 55 and 
56, Bishopsgate Street Within, London, E.C. 
On each Specification a fee of One Guinea is charged, 
which cannot under any circumstances be returned. 
Tenders must be delivered at the Company’s Offices 
not later than Monday, the 10th January, 1898, at 
Twelve o’clock Noon. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, P &2 
F. A. LYALL, Secretary. 





HIS HIGHNESS THE NIZAM’S GUARANTEED 
STATE RAILWAYS COMPANY, Lrp. 





The DIRECTORS of His Highness The Nizam’s 
Guaranteed State Railways Company, Limited, are 
prepared te receive 


[lenders for the Supply and 


DELIVERY of :— 
STEELWORK, for Running Shed Roofs, and 
GALVANIZED and CAST IRONWORK, for 
Running Shed Roofs, 
as per Specification to be had at the Company’s Office 
for the sum of 10s. each, which amount will not be 
returned. 

Tenders are to be addressed to the Managing 
Director, and marked ‘‘Tender for Steelwork for 
Shed Roofs” (or as the case may be), not later than 
Noon on Thursday, 13th January next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
W. G. H 


Offices of the Company : Managing Director. 
Winchester House (Room 268), 
50, Old Broad Street, E.C., 


29th December, 1897. P 104 





SUNDERLAND UNION. 
TO CONTRACTORS. 
WORKHOUSE WATER SUPPLY. 


The GUARDIANS of the POOR of the Sunderland 
Union are prepared to receive 


[[\enders for Pumping Plant, 


consisting of Two Lancashire Boilers, Compound 
Pumping Engine, Treble —— lift 10,000 gallons of 
water per hour, together with all Driving Gear and 
Fittings ; Deepening the present Well and Driving 
Standage Drifts ; Extension to Boiler and Engine 
House, and the necessary Boiler Setting, &c. 

Plans and Specification may be seen at the Offices of 
Messrs. W. & T. R. Miteurn, Architects, 20, Fawcett 
Street, Sunderland. 

Sealed Tenders, endorsed ‘‘Tender for Boilers, 
Engine, &c.,” to be delivered at my Office, 17, John 
Street, Sunderland, on or before Noon of Wednesday, 
the 12th day of January, 1898. 

The lowest or any Tender not necessarily accepted. 

J. W. HODGSON, 
Assistant Clerk to the Guardians. 
17, John Street, Sunderland, 
24th December, 1897. P 67 








NAVAN WATERWORKS. 


The TOWN COMMISSIONERS of Navan, County 
Meath, invite 


[renders from Competent 


Persons for the CONSTRUCTION of WATER- 

WORKS to Supply the Town of Navan with Water. 

The Works comprise the Construction of Service 
Reservoir, Filter Beds, Clear Water Basin, Regulating 
Wells, &c., Supply and Erection of Pumps, Oil Engine 
and accessories, the Supplying and Laying of several 
Miles of Pipes varying in diameter from 6 in. to 3 in., 
with all Valves, Hydrants and Fountains, &c., &€. 

Plans and Specification can be seen, and a General 
Plan of the Scheme together with Copy of Quantities 
can be obtained, upon payment of One Guinea (which 
will not be returned), either at the Office of the 
Engineer, Mr. J. H. H. Swixey, M. Inst. C.E., Avenue 
Chambers, Belfast, or at the Office of the undersigned. 

Tenders to be delivered in sealed envelopes marked 
“Tender for Waterworks,” and addressed, Chairman, 
Town Commissioners, Navan, County Meath, not 
later than Twelve o'clock Noon, upon Thursday, the 
20th day of January, 1898. 

The Commissioners do net bind themselves to select 
the lowest or any Tender, nor will they hold them- 
selves responsible for expenses incurred by parties 


tendering. 
By Order, JAMES LAWLER, 
Town Clerk and Executive Sanitary Officer. 
Town Hall, Navan, Co. Meath, 
20th December, 1897 P 33 


THE SOUTH INDIAN RAILWAY COMPANY, Lrp., 
is prepared to receive 


[lenders for the Supply of :— 


(1) GENERAL STORES, comprising Hard- 
ware, Iron, Metals, Leather Goods, Oils 
and Colours, Hemp and Cotton Goods, 
Glass, Indiarubber and Sundries. 

(2) LOCOMOTIVE and ENGINEERING 
STORES, comprising Axles, Cranks, 
Copper and Steel Plates, Spiral Springs, 
Tyres, Punching and Shearing Machines 
and Rail Saws. 

(3) STATIONERY, comprising Books, Paper, 
Tickets and Sundries. 

Specifications and Forms of Tender may be obtained 
at the Company’s Offices on and after Monday, the 
3rd January, 1898. 

Tenders, addressed to the Chairman and Directors 
of The South Indian Railway Company, Limited, and 
marked ‘Tender for Stores,” or as the case may be, 
must be left with the undersigned not later than 
Twelve o’clock of Tuesday, the 18th January, 1898. 
The Company is not bound to accept the lowest or 
any Tender. 

A charge (which will not be returned) will be made 
of 20s. each for each copy of the Specification Nos. 1 
and 3, and of 10s. for each copy of No. 2. 
Copies of the Drawings may be obtained at the 
Office of Sir Grorer B. Bruce, No. 3, Victoria Street, 
Westminster, on payment of 5s. per sheet. 

By Order, 

HENRY W. NOTMAN, 

Company’s Offices : Managing Director. 





55, Gracechurch Street, London, E.C., 
31st December, 1897. Pill 


CITY OF BRADFORD. 
TO STEAM ENGINE MAKERS. 
The CORPORATION of Bradford require 


[lenders for the Construction 


and DELIVERY of TWO STEAM ENGINES 
for their Electricity Works at Valley Road. : 

A Specification may be had on application to Mr. 
ALFRED H. Gipsines, Electricity Department, Town 
Hall, Bradford, on payment of One Guinea to the 
City Collector, Town Hall. This sum will be returned 
on receipt of a bona side Tender accompanied by the 
Specification. ¥ 

Sealed Tenders, endorsed ‘‘Tender for Steam 
Engines,” to be sent to the undernamed Office on or 
before Monday, the 17th day of January next. 

An assurance must be given by each contractor 
that he will pay to the workmen employed by him 
not less than the minimum standard rate of wages. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, 

GEORGE McGUIRE, Town Clerk. 

Town Clerk’s Office, Bradford, 

29th December, 1897. P 72 








APPOINTMENTS OPEN, 
THE GOVERNMENT OF TRINIDAD requires an 


ectrical Engineer, to 
examine and report upon the various 


systems—light, wer and telephone— 
using electric currents in Port of Spain and its 
vicinity, with a view to determining the risk to life 
and property now involved. Engagement three 
months, with option to Government to extend to any 
period not exceeeding 12 months inall. Salary £25 
_ month. Half salary during voyage out and home. 
ree first-class passage out and home again on satis- 
factory termination of engag t 

The selected Candidate will have to pass a strict 
medical examination before appointment. 

Applications, by letter, stating age, whether married 
or single, and giving full particulars of experience, 
accompanied by copies of testimonials (not originals), 
with names and addresses of references of whom en- 
quiry can be made as to capabilities and character, 
will be received by the CROWN AGENTS FOR THE 
COLONIES, Downing Street, London, S.W., up to the 
6th January. 

The Crown Agents possess no further information 
in respect to the above appointment, and cannot 
undertake to answer enquiries. 

15th December, 1897. P12 


CITY OF LIVERPOOL. 
CITY ENGINEER. 











The COUNCIL of the City of Liverpool are about to 


> ‘ 
A ppoint a City Engineer. 
- The Engineer appointed will be required to 
devote his whole time and attention to the duties of 
his office, and will not be allowed to take any private 
practice, or hold any other appointment, or to engage 
in any other business. 

Practical knowledge of the work of a City Engineer 
and in the laying of Tramway lines is essential. 

The Engineer will not be required to perform any 
duties as Building Surveyor. 

The Appointment will be held during the pleasure 
of the Council. Candidates must either be Members 
or Associate Members of the Institute of Civil Engi- 
neers, or hold Licenses or Degrees in Engineering from 
some University of the United Kingdom. Preference 
will be given to Candidates between 30 and 45 years 
ofage. The salary will commence at £1000 per annum, 
and will be subject to a contribution of 3 per cent. to 
the Superannuation Fund, and the person appointed 
will be required to prove to the satisfaction of the 
Controller and Auditor of Accounts that he has 
effected an insurance on his life to an amount the 

remium on which is equal to 2 per cent. of his salary. 

he City Engineer will be required to reside in the 
City of Liverpool. Fuller particulars of duties may be 
had at the Town Clerk’s Office. 

Applications, stating age, previous employment and 
professional qualifications, accompanied by, testi- 
monials, endorsed ‘“‘ Appointment of City Engineer, 
and addressed to the Town Clerk, must be sent under 
cover to the Town Clerk, at the Town Clerk’s Office, 
age ay Offices, Dale Street, Liverpool, on or before 
the 18th January, 1898. 

When the Appointment has been made by the 
Council, a notification will be sent to every applicant, 

Personal canvassing of members of the Council is 
not permitted. 

By Order, 
HARCOURT E. CLARE, 
Town Clerk. 


icipal Offices, Liv 1, 
Municipal Offices, Liverpoo Pst 


24th December, 1897. 


anted, Active Energetic 
MAN, as secretary and cashier at marine 

works, East Coast. Must be early riser.—Address, 
stating age, wages required, experience and reference, 
P 61, Offices of ENGINEERING. P él 


[ihe Ipswich Tannery, Ltd., 


Suffolk, who are the sole makers and tanners 
of the strongest yet lightest leather belt in the market, 
are OPEN to APPOINT AGENTS or REPRESEN ‘A- 
TIVES for the sale of their belting in the chief towns 
and districts of the Kingdom. Must have a §' 
connection amongst engineers and users. Firms 
having other agencies in the engineering trade not 
oo ne fi es and stating full 

Applications, giving referenc 
iesines as i: a &., to be made to — 
PSWICH TANNERY, Lrp. 0% 
of Wire 


n Important Firm 

Rope Manufacturers are DESIROUS of EN- 
GAGING a REPRESENTATIVE to canvass for orders 
in Yorkshire, Nottinghamshire and Derbyshir®. 
Applicants should state influence they can_bring P 
bear on buyers.—Address, O 982, Offices of eer 
ING. 982 














ssistant Engineers. 
WANTED, at once, ASSISTANT ENGINEERS 
for survey and construction of new railway ot a 
Gold Coast Colony, West Africa. Governmen a 
intment. Candidates should be — 90 £0 
tween 25 and 40 years of age. Salary offe ree 
£50 per month, with liberal leave on half pay. . who 
quarters and es out and home. Petter, 
in tropical countries preferred.— Apply. oy os . 
with copies of testimonials, to W. 8 ELFO: aa 
Great George Street, S.W. Letters to be , 





“ Africa.” 
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raughtsmen.— Wanted, Two 

or Three First-class PERMANENT MEN. 

Good salary to men of ability. Accustomed to hoist, 
cranes, hoisting engines and machinery preferred.— 
Apply, by letter only, stating age and experience, to 
THE TEMPERLEY TRANSPORTER CO., 72, Bishops- 
gate Street Within, London, E.C. P 63 


Wanted, Chief Draughtsman 


in the Eastern Counties with experience of 
continuous current dynamo and switchboard work.— 


Write full particulars to P 92, Offices of anme <- 
Vy Tanted,at Once,a First-class 

DRAUGHTSMAN well up in hydraulic work. 
—Apply, by letter, with particulars of age, experience, 
and salary expected, to FULLERTON, HODGART, 
anv BARCLAY, Lrp., Paisley, N.B. P 39 


raughtsman (Experienced) 

WANTED AT ONCE, by THE BRANDON 
BRIDGE- BUILDING CO., Lrp., Motherwell, near 
Glasgow ; must be well up at taking out quantities for 
shop and estimating, and good at preparing working 
drawings.—Apply, in writing only, stating age, ex- 
perience and salary expected, and where presently 
employed. 73 


Draughtsman Wanted for 
Engineer’s office in the country, with knowledge 
of steam engines, pumps and lifting machinery. No 
applications will be entertained which do not state 
age, past experience and salary required.—Address, 


P 64, Offices of ENGINEERING, P 64 
PDrarghtsman W anted, 

mechanical and general. Should have know- 
ledge of gas furnaces and be able to take costs.— 
Apply, by letter, stating age, experience and salary 
required, to JOHN RUSSELL & CO., Lrp., Alma Tube 
Works, Walsall. P 58 


anted, Two Good Marine 
ENGINE DRAUGHTSMEN used to modern 
Admiralty work, including Belleville boilers and 
fittings.—Apply, by letter, to SECRETARY E.D., 
Tuames IRON Works & SuipsuiLpine Co., Ltd., Black- 
wall, stating age, qualifications, experience, references 
(which will not be used without previous permission), 
wages required, and when disengaged. P 59 


Wanted, Draughtsman 


experienced in traction and agricultural 
locomotives ; must be quick and reliable.—Apply, by 
letter, stating age, experience and salary, O 998, 
Offices of ENGINEERING. O 998 


W anted, at Once, in London 

Office, THREE first-class MECHANICAL 
DRAUGHTSMEN for general work; must be neat, 
quick and reliable.—Address, P 60, Offices of ENai- 
NEERING. P 60 


Wanted, at Once, a Good 


MECHANICAL DRAUGHTSMAN in office 
in Westminster. State experience, age, and salary 
required.—Address, P 69, Offices of ENGINEERING. P 69 


[)taughtsman Wanted; Girder 


and Plating Work.—-Address, stating experience 
and salary expected, with copies of testimonials, P 45, 
Offices of ENGINEERING. P 45 


W anted, Draughtsman, con- 


s versant with hydraulic machinery for 
manipulating guns, &c.,on warships.—Address, N 995, 
Offices of ENGINEERING. N 995 



































W anted, early in January, 

ASSISTANT for railway work. Must be good 
draughtsman, and well up in levelling and setting out 
centre line (with theodolite).—State experience and 
salary required, ENGINEER, care of Mirrs & Homes, 
6, Old Jewry, E.C. P 80 


(Good Draughtsmen Wanted, 


accustomed to engine work. Good salary for 
first-class men.—Adadress, stating age, experience and 
salary, P 100, Offices of ENGINKERING. P 100 








A®’s istant Draughtsman 
WANTED (age 23—30). Theoretical know- 
ledge and practical experience in designing simple and 


compound engines with governor expansion gear, 
locomotive and Lancashire boilers, &c. State fully 


experience, age and salary required.—RANSOMES,,. 
P74 


SIMS & JEFFERIES, Lrp., Ipswich. 


W anted, Junior Draughts- 


MAN, in London shop. State age, experience 
and wages.—Address, P 77, Offices of ENGINEERING. 


Eaij 





anted, Immediately, Smart 
and experienced COST CLERK for large steam 


engine and boiler works. State age, experience, salary 
required.—Address, P 75, Offices of ENGINEERING. P 75 


Froundry Foreman Wanted for 


malleable foundry in Birmingham ; best quality 

cycle components only. Good opportunity for first- 
class man.—Apply, stating age, experience and salary 
required, to FOUNDRY, Box 105, G.P.O., Birmingham. 
P 65 


1 anted, in the Midland 


\ Counties, Experienced ENGINE TURNERS, 
for both day and night shift; also few Capable 
FITTERS and ERECTORS (non-society). State age, 


references and wages.—Address, P 57, Offices of Enat- 
NEERING. 


(00d Tracer Wanted, age 
about 21 —Apply, by letter, with full particulars, 


to CEDAR, care of Browns, 17, Tothill Street, West 
minster, P 102 











anted, Working Foreman, 
non-society, over fitters on gas and oil engines ; 

used to piece-work ; state age, references and wages. 
—Address, O 547, Offices of ENGINEERING. 0 547 
anted, Experienced Fitter, 

also HEAVY BORER, on machine tool work 
(non-society). State age, references, and wages.— 
Address, N 108, Offices of ENGINEERING. 108 


‘Wanted, Two Turners and 


TWO FITTERS (non - society); state age, 
VERS.—Ad- 
N 996 








lng employers. Also Two IMPRO 
ress, N 996, Offices of ENGINEERING. 


Partnerships Required.—On 


behalf of numerous Clients (qualified engineers 

and others) with capital, we invite confidential com- 
munications from Firms of good standing REQUIRING 
active PARTNERS.—C. RICHARDSON & CO., Con- 
fidential Partnership Agents for the Engineering and 
Metal Trades, 65, Imperial Buildings, Ludgate oa 
P 107 


“Prime Cost Simplified,” the 


Practical Cost Clerk’s Vade Mecum. A DiaGRAM 
and CoMPENDIUM, SHEWING ite PRINCIPLRS PRACTICALLY. 
Illustrated.—2s., post free, from AUTHOR only, 107, 
Huskisson Street, Liverpool. O 344 








FOR SALE. 





E.C. 
A dditional Working Capital. 
—A Manchester Firm can introduce same into 
& manufacturing or mercantile concern of good repute 
at bank rate; principals only.—Address, in confidence, 
0 101, care of Emmisons’ Advertising Offices, ra 





Wiauted, Good Turner (Non- 


society), also BORER and DRILLER. State 
age and references. — Address, M 619, Offices of 
ENGINEERING. M 619 


‘Young Assistant Required by 


Engineer, going healthiest part of Australia ; 
important work ; good opening. Premium required. 
Liberal salary given. References.—ENGINEER, care 
of W. E. Tyrr, M.A., Solicitor, 2, New Inn. O 919 


anted, Two Improvers to 


iron moulding. Good opportunity.—Ad- 
dress, N 80, Offices of ENGINEERING. N80 


acancy in Engineering 

Works (centre London) for Young Gentleman ; 
steam engines, electrical and motor cars, &c. ; 
premium required 30 to 70 or sl appointment 
when qualified ; (board and lodging, optional, 14s. 
weekly extra); references given.—: OMOTIVE, Box 
339, Sauu’s Offices, 167, Fleet Street, E.C. P110 


ngineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gae 
es, &c.; moderate premium.—Addrees, E 752, 

ces of ENGINERRING, E 752 














SITUATIONS WANTED. 


Meters and Motor Cars.— 


Advertiser (33), having had considerable expe- 
rience as manager and engineer in the manufacture 
of motors and motor cars, also owning several valuable 
patents, would LIKE to hear of a similar VACANCY. 
—MOTOR, care of Messrs. C. Neat & Co., 112, Queen 
Victoria Street, E.C. P78 


Epgineer (30), Open for En- 
GAGEMENT at home or abroad ; thoroughly 
practical; shops, drawing and estimating offices ; 
experience : high-class steam boilers, engines, pumps, 
hydraulic and general work. Excellent references.— 
Address, P 98, Offices of ENGINRERING. P 98 














echanical Draughtsman 
(age 23), eight years’ workshop and drawing 

office experience, DESIRES ENGAGEMENT in first- 
class drawing office.—Address, P 105, Offices of 
ENGINEERING, P 105 





raughtsman, Mechanical, 


ASSISTANT. Satisfactory references. — Ad- 
dress, P 95, Offices of ENGINEERING. P 95 


A ssistant Engineer, under- 

stands surveving, drawing and bridge work, 
WILLING to go on TRIAL for a month or so with 
contractor or engineer.—Apply, A. B., care of Booxk- 
STALL, Railway Station, Salisbury. P 40 











Y oung Engineer (21), with 
five years’ workshop and drawing office experi- 
ence with large engineering firm, SEEKS SITUATION. 
At liberty now.—Address, P 93, Offices of ENGINEERING. 
3 











PARTNERSHIPS, 


Partnerships.—Gentlemen 

—_ engineers) desirous of entering esta- 
blished Engineering concerns, are to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, 49, Queen Victoria Street, London, E.O.; 
and Albert Square, Manchester. 








A dditional Capital.—Manu- 

facturers, Merchants, or Industrial Companies 
in want of ADDITIONAL CAPITAL can obtain same 
through a firm of financial agents at bank rate of 
interest ; no commission charged unless business 
results. Principals or their solicitors only treated 
with. — Address, CAPITAL 1840, Messrs. Dxacons, 
Leadenhall Street, E.C. 0 877 








WANTED, &c. 


W anted, Agencies in Ma- 

chinery, Belting, Packings, Valves and 
Technical Articles.—PICK & WINTERSTEIN, Buda- 
pest VI. Teréz Kérut 29. O 846 


ole Agency for England 
WANTED, by experienced engineer, for estab- 
lished firm manufacturing machine tools, marine work, 
or articles of general utility. —S 842, SueLuEys, Grace- 
church Street. P 106 


ypetienced London Engi- 


NEER, with extensive modern plant, would be 
glad of LIGHT REPETITION WORK.—L. C., 14, 
Flodden Road, 8.E. P 108 


Te Makers of Steam, Gas and 


Oil Engines, and Steam Boilers.—PRICE LISTS 
and best DISCOUNTS WANTED by an Agent who is 
going abroad.—Address, ALPHA, Box 518, 132, Fleet 


Street, E.C. P101 

W anted, a Firm of Engineers 

capable of turning out engines up to 100 HP., 

to undertake the manufacture of a speciality ; high- 

class work only. Eastern Counties preferred.—Ad- 
dress, in first instance, P 91, Offices of ENGINFERING. 

P91 




















anted, Two Priestman’s 
CRANES and GRABS ; also Carey & Latham’s 


Patent CONCRETE MIXERS.—Apply, WHITAKER 
BROTHERS, Lrp, Horsforth, Leeds. P 83 


anted, a Shaft-straighten- 

ING MACHINE able to finish shafting from 

lin. to 3 in. diameter.—Send specification and prices 
to SEARLE FRERES, Boutillerie-les-Amiens, France. 
P 99 





ies Sale, Shipyard on East 


Coast of Scotland, complete, ready for work. 
—For further particulars write to SHIP, care of 
Deacons, 154, Leadenhall Street, London. P 


ies Sale, for Prompt Removal, 


AMMONIA ABSORPTION MACHINE; cools 
NSTED, 
O 966 





650 gallons of water per hour.—OTTO MO 
Southall. 


ut! 
Ka Sale, on Hire Purchase, 
MACHINERY of every deseription, — on 
deferred payments or for cash, new and second-hand ; 
write for circular; in t stock, including Lathes 
(all sizes), Drilling Machines, Saw Benches, &c., &. 
ROWLAND G. FOOT 


& CO., 12, Gt. St. Thom 
Apostle, London, E.O. 





1142 


Fo Sale, in Yorkshire, as a 
going concern, owing to death of proprietor, 
extensive CART, WAGON, IRON, FOUNDRY, and 
NGINEERING WORKS (including Freehold Pre- 
mises), with Modern Plant, suitable for motor car 
construction. Principals only.— Address, J. J. 
UNDERWOOD, Solicitor, 20, Scale Lane, Hull. P94 


Ke Sale, singly or together, 
Two Horizontal Single-cylinder Corliss CON- 
DENSING ENGINES, by - maker, nearly equal to 
new ; 24 in. cylinder, 48 in. stroke. One Flywheel, 
heavy rim, unturned, 17 ft. diameter; one ditto, 
cogged, 16 ft. diameter. Also splendid set of Massive 
Gearing and three Vertical S , with over 50 bevel 
and mitre wheels, various sizes, all massive.—Apply, 
by letter, BOX 647, Das, Reynoups & Co., 46, 
Cannon Street, E.C. P79 


ke Sale :— 


One Second-hand 7-ton Steam Locomotive 
PORTABLE CRANE; latticed girder jib, with 
Whitaker’s Navvy attached, all plete, and in 
thorough order. Also one 2-ton Steam Locomotive 
PORTABLE ORANE, all complete. 


Prices and particulars on application to— 
BUTTERS BROTHERS & CO., 
20, WATERLOO STREET, GLASGeW. 


or Sale, in Austria, at 

SCHIMITZ, near BRUNN, MORAVIA, 

A Small 
MANUFACTORY OF TEXTILE MACHINERY, 
ENGINE of 20 HP. ELECTRIC LIGHT. 
Area of about 11,400 square feet. 
Freehold. Price £4000. 

Very suitable for Motor Car Industry. 
Write to L. SAMEK, Zeile 44, BRUNN, AUSTRIA. 
P68 

















2206 





anted, Horizontal Con- 
DENSING ENGINE, 16 to 18 in. cylinder ; 

Vertical Air Pump, first-class modern make, compact 
and powerful; give full particulars.—JOHN PICKLES 
AND SON, Hebden Bridge. 4 








entrifugal Pumps with 

SUCTION-PIPES for gold washing (system 
Ball’s Dredger or newer system) WANTED TO BUY. 
—Please address, stating price, J. A., 9167, care of 
Rupo.r Moss, Berlin, S.W. P 62 





HARBOUR OF ST. PETER-PORT, GUERNSEY. 


anted, Delivered in St. 


Peter-Port Harbour, Guernsey, on hire, 
with option of purchase, a DREDGER fitted for the 
— of rock, broken by blasting, and for taking up 
sand. 

Particulars and terms, not later than January 8th, 
1898, to General H. Lx Coca, Supervisor of the 
Harbour, &., States Offices, Guernsey. 

For further information apply to the undersigned. 

(By Order) J. H. DUQUEMIN, 

States Engineer. 


P48 


States Offices, Guernsey, 
21st December, 1897. 








ngineering Firms of Good 


REPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate with 
the a who have numbers of clients open 
for such.—_WHEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.0.; and Albert 
Square, Manchester. 2131 


heatley Kirk, Price and 


GOULTY (Established 1850), MECHANICAL 
and ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATORS, Albert Chambers, Albert Sq., Man- 
chester ; and 49, a Victoria Street, London, E.O. 

Telegraphic Addresses : 
Manchester Office, Inpicator. London Office, Inpiors, 


Partner Wanted with £25,000, 
to join others in starting engineering, ship- 
building and repairing on the Clyde. Advantageous 
position, suitable for graving dock, obtainable.—Ad- 
dress, PARTNER, W. Porteous & Co., Glasgow. P70 


Partnership, &c. — Engineer, 


27 years’ practical a from the shops 
upwards, at home and abroad, primarily in the marine 
line, latterly in mining, WISHES to put £1000 in sound 
business and have OCCUPATION.—Address, P 55, 
Offices of ENGINEERING. P 55 


A Gentleman with £300 -or 


more CAN JOIN sound and very profitable 
COAST ENTERPRISE now starting. State amount 
of capital at command, experience (if occupation 
desired), &c. Principals or solicitors only.—M 84, care 
of Suirus, 51, Moorgate Street, Lendon, P66 

















PUBLICATIONS. 





(jlcanings from Patent Laws 
OF ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. O.E. 
Fellow of the Chartered Institute of Patent nares. 
The first portion (now ready, price Two Shillings) 
contains Information as to the Patent Laws, Practice, 
Area, Population, Productions, &., of 22 Countries. 
“* This work gives a great deal of information likely 
to be useful to inventors and owners of patents in a 


small com: "—The Times. 
Lonpon: F. WISE-HOWORTH, 46, Lincoln’s Inn 
Fields, W.C. 9749 





THE MODERN MACHINIST 


By JOHN T. USHER. 
Seconp Epition. 257 ENGRAVINGS, 322 PAGeEs. 

A practical treatise embracing the most approved 
methods of modern machine-shop practice, embracing 
the applications of recent improved appliances, tools, 
and devices for facilitating, duplicating, and expedit- 
ing the construction of machines and their parts. 

New K FROM COVER TO COVER. 

Every illustration in this book ,represents a new 
device in machine-shop practice, and the engravings 
have been made specially for it. 

‘This is a work of merit. It is thoroughly up to 
date, and is one that every machinist, apprentice, 
designer, engineer, or constructor should possess.”— 
Scientific Machinist. 

“The book fully justifies itself, and there are 
thousands of shops in which it should be studied.” 


—American Machinist. 

Price 10s. 6d., post free. 
HOWARD, 
Finsbury, London, E.C. 


R. &E. 
9, Leonard Street, 


Ke Sale, Two Wrought-iron 
RECEIVERS, suitable air, gas or steam; 
working pressure 200 1b. per square inch; over all 
dimensions 8 ft. long, and 1 in. by 84 in. diam.; enda 


96 | dished and strongly stayed, equal to new. 


FOR SALE, WROUGHT-IRON TRAM-CAR; 
strongly made, framing of T iron, underframe of 
wrought-iron plates; strongly stayed, suitable for 
carrying engine for tramway traction ; length over 
all 9ft., width 6ft. 6in., wheel 5ft., gauge 
4 ft. 74in.; maker, Sharp, Stewart, Ltd., Glasgow.— 
Address, O 965, Offices of ENGINEERING. O 965 


es Sale, Mechanical Stoker, 


by Bennis, Glasgow, complete with exception of 

one worm screw ; been working about two years and 
will stoke two boilers 30 ft. 

ELEVATOR, complete, with scoops 6 in. by 5} in. 

by in. ; do for grain conveying, &c.; never been 


used. 
SIFTING MACHINE, by Beyer, Paris, in good con- 
dition ; will sift four sieves carrying 28 Ib. each. 
SIFTING MACHINE, by Bryan Gesseoen, in case. 
Tangye’s CENTRIFUGAL PUMP, complete, with 
11 in. diam. impeller and 3in. diam. inlet and outlet, 
fitted with fast and loose pulleys, and on bedplate with 
extra bearing bracket. 
MULTIPLE DISINTEGRATOR, by Hardy Patent 
Pick Co., No. 1 size; average grinding capacity 
10 cwt. per hour. 








Carter’s DISINTEGRATOR, No. 00 size, complete, 
including five sets of graters. 
All above in good condition. 
: Apply, PHCENIX MILLS, Dartford. P76 
"T Yo Lease or forSale, unworked 
MINERAL FIELDS in North and South 
Ayrshire, N.B.; known to contain both coal and iron ; 
convenient to railways and harbours.—For particulars 
address, BOX 497, SELL’s Offices, 167, Fleet Street, E.C. 
P 52 





team Boilers, all sizes, Verti- 
cal, Cornish, Lancashire, Field, Tube, and Loco. 
RANTHAM 








; also Vertical Steam Engines.—THE G 
CRANK & IRON CO., Lrp., Grantham. 2572 
fj tank Locomotives, 4 or 6 
wheels coupled. meme and ‘kman- 
ship —_ to Main Line e8.—A ppl: to R. &W. 
HA ORN, LESLIE & O0., Litd., eers, New- 
castle-on-Tyne. See Advt., page 63. 2142 
BPradtord’s High-class Ma- 
OHINERY OILS and CYLINDER GREASES. 


phic address “‘ Lubricants.” Agente 


For Continuation of Small 
Advertisements see Pages 4 








and 74. 
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THE STEAM CYLINDER LUBRICATOR CO., LTD. 
Gordon Works, Lower Broughton, MAN@HESTER. 
Makers of CRANDISON’S PATENT LUBRICATORS. 








+ TATTHR 


ELECTRIC 
GRANES. 





Two 8-ton at Southampton and many others at work. 





MANUFACTURED BY 


OHAMBERLAIN & HOOKHAM, Ld 
Electrical Engineers, BIRMINGHAM. 
Writs ror New List oF 2532 
STANDARD DYNAMOS & MOTORS. 


THOMAS SHANKS & C0. 


UNION IRON WORKS, 
JOHNSTONGH, near GLASGOW, 


— SOLE MAKERS OF — 





BARROW’'S PATENT 


SCREWING AND TURNING MACHINES, 


NINE SIZES— 
1} in., 2 in., 9} in., 8 in., 84 in., 4 in., 6 in., 6 in. & 7 in. 
BOLT SCREWERS ONLY, 1 in., 1} in. & 2% in. 


FOR OTHER a ~j GEE ILLUSTRATED ADVT., = 
SSUB IN BAOH MONTH. 


UNITED ALKALI CO. L* 


Exchange Buildings, Liverpool. 





——eESeESOeeerrer 


MANGANESE Copper 


(Containing up to 80 per cent. of Manganese). 
MANGANESE BRONZE 
In ingots, Billets, Rods and Sheets. 


ANTI-FRICTION METALS 
AND OTHER ALLOYS. = 2204 





GRINNELL Automatic Sprinkler 





CIVES 


psa ABSOLUTE 
= SECURITY 
ACAINST 

LEAK. — 


HAS EXTINGUISHED 2200 FIRES. 


SECURES LARGE DISCOUNTS OFF 
FIRE INSURANCE PREMIUMS. 


DOWSON, TAYLOR & 00., Limited, 








14, Victoria Street, LONDON, 8.W. 2189" 
MANCHESTER AND GLASGOW. 





—_— TEE —— 


PERFECT DESINCRUSTATOR. 


AN APPARATUS FOR PREVENTING AND REMOVING 
SCALE IN STEAM BOILERS 


BY THE 


GRADUAL INTRODUCTION of REFINED PETROLEUM 





PRICES AND FULL PARTICULARS ON APPLICATION TO THE 
SOLE AGENTS FOR THE UNITED KINGDOM— 


WITTY & WYATT, L'”” 


88. Leadenhall Street, atin” , (F 
ae EEE 


Se ae 


Bennett oss. 


= ee ENGRAVING. 


Henrich A. Brandt 


EA MEBEUNnG, 
Contractor to all the principal Electrical Construction 
Companies in Europe. 
London Address: 15, LONG LANE, E.C._ 2207 











MCh’ 


UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 








Pioneers | of the . Asbestos Trade. 


COCHRAN & Co., 


Bin IN EEAD. 














PATENT VERTICAL 
MULTITUBULAR BOILERS 


N 
N 
4 
\ 
BIA 


ALIN 


‘AUHAITAC ALVIGAWWI YOX ACVAY 





j ‘ai le 


S8I4I90Ud YO AOOLS NI 8IZIS 71¥ 





STOCK LISTS AND PRICE LISTS, ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 








Od 4831 


ALWAYS IN STOCK OR PROGRESS. 


PATENT AGENTS. 





llison Bros., Pa Patent Agents 
N, 


AND MEOHANIOAL DRAUG: 
62, Chancery — Holborn, London, W. British, 
Colonial, and reign Patents obtained. Searches 
made. balesal and ie Marks registered. 2136 


Patents. ——E. P. Alexander 


and SON, Fel. Chartered Inst. Patent wh Rents, 
19, Southampton Buildings, Chancery Lane, W.C. 

All business relating to British and] Foreign Patents, 
Designs and Trade Marks transacted on moderate 
terms. Pam cond and general advice grat 8. 

‘** Epa, London.” Od 585 
Rerasusens> EIgéHTEEN YEARS. 


rewer and Son, 
CHARTERED PATENT AGENTS. Esr. 1844, 

8, CHANCERY LANE, LONDON, 
And 30, East Paraps, LEEDS. 2138 








wo 





lasgow Patent Office, 
62, St. Vincent STREET. 

CRUIKSHANK & FAIRWEATHER, Chartered Patent 

Agents. Handbook on Patents post free. 2266 


die Designs and Trade- 
MARKS, in all countries at moderate charges, 
PROVISIONAL PROTECTION FROM £3 38. COM- 
PLETE PA FOR FOUR YEARS FROM £9 9s, 
A Chart Ay 187 mechanical motions, free 6d. 

f information gratis. HARR. S & MILLS, 
Patent Agente, Est. 1866, 28, Southampton Buildings, 


Chancery Lane, London, 'W.O. Telephone 2820. 2498 
P. Jensen, Chartered Patent 

AGENT, M. Inst. M.E., twenty-seven years’ 
experience in securing British, "Colonial and and Foreign 
Patents, Trade Marks and Design 8. Full Fy 


on a) plication.—Office for Patents, JENSEN & SON, 
77, cery Lane, London, W.C. mil 


Telegram —— ‘Rotnevni, London.” Telephone 
0. 133, Holborn. 


Phillips and Leigh (Henry 


Harineton Laren, cane M.LO.E., Fel. In. PA.), 

22, gg es Buildin; 2 me | Lane, London, 
-O. Immediate protection obtained for inventions 
Trade Marks and Designs in all Countries. 2399 


Patents. .—G.F. Redfern &Co., 


General Patent Office, 4, South Street, ita 
London. (Established 1830.) British, Foreign an and 
ae. Patents obtained at fixed and moderate 

charges. ee Trade Marks registered at home 
and abroad. ar gratis. Telephone No, 691. 
Telegraphic Address : «« Tnvention, London.” 2389 


Patents. _—Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agente, 57, Chancery "Lane, W.C., transact every 
description ‘ot business connected with Letters Patent 
for Inventions. ‘* AGuide to Iuventors” free by hy 
Established 1858. 


























Farnley Iron 
(“Best Yorkshire”) 


Leeds 


The Farnley Iron Co., Ld. 








TO GET BEST 
RESULTS 


ALWAYS 


S 
a w 


candice \ 
x 


Price List 


FERGUSON 
ano €0,, 


Donegall Lane, 
BELEAST. 





Post Free. 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, E.C. 266 
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From time to time Special Supplements are issued, containing a ed Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same. 
This Directory and List with Telephone Numbers and aes Codes in use, are also published-in a separate book form for handy reference, which may be had gratis from the Publisher, 
INWDAa=SE TO ADHYDVABRTISAMIN Ts. 

a) British Viscoid Co.,Ltd it Do Taylor & Oo. Lia. 4 Hall, J. P., & Co. masa Knap, Co: td. rae oe J., & Sons, “on la. 67 
= »»pLtd... 5 wson, or eo .J.?P., eo ce Pp, Conrad, & Co., Ltd. 56 ey, J., Led, .. 21/| Safety Tread Satin 67 
Adel, 2,8 Om -: .. 67] Breadbent, Thos., & Sons, Drysdale & Co. .. . «+ 71/ Halliday,J.,&Co. .. . 6%/| Koppel, Arthur .. .. .. 14 . & Sons 67 | Samuelson & = 
‘Adamson, J.,&Co. «» -- 55/ Ltd. .. .. -. .- .- 59/ Barle,G@.&T. .. 2. o Hamilton &Co. .. .. « 19] Lanarkshire Steel Oo., Ltd. 15 Oldham Bolter Works Oo., Schiele Union tag. Oxy LiL 
Aird, Jos. *. ae ee 1 & 54] Brooks Locomotive Works 63 | Kast Fi Road Handyside, A., & Oo., Lad, 21 | Laurence, Scott & Co.. Ltd. 49/ Ltd. ++ 35 | Schischkar & oe oe ri 
Alexander, EP... + +. 4| Brotherhood, P. -. 39] — ing Works Oo., 1 | Hardy Patent Pick Oo., ~*~ 74 | Lawrence Patent Water Olrick, lewis, ‘eGo... 2. 73| Scott Bros. o 74 
Allen, Bdgar, & Oo. « 5) Broughton Copper Co., “Ltd. 72 | Easton, Anderson & Goolden, I Softener lizer +» 66| Osborn, 8.,& Oo... .  22/ Scott, iraosty & Mountain 18 
W. H., Son & Oo. .. £9/ Brown, on & 57 ital 0 | Hathorn, Davey & 00. 1| Le Grand & Sutcliff .. .. 17 | Owens, 8.. & Oo, 2 pate &Son . + 20 
‘Alley & MacLellap 75 | Brymbo Steel Co., Ltd. .. 22 | Ebbw Vaile Steel, Iron and Hawthorn, ie &W., Leslie Leeds Forge Co., Ltd, . 39 — Axle-Box & Heuniey 23 
‘Allis, Edward P., &Co. .- 56 | Back & Hickman ~ « i Coal Co.,, Ltd. .. . — 50 and Co., Ltd. eo 3 &63} Lees, T.&R... 1. oe « BD » Ltd. . @& Shanks, Alex., & Bon, Ltd. 65 
‘Allison Bros... ». e ++ 4 Buckley @ Tavior —.. 25 | Edmeston, A., & Sons 70 | Ha: -Tyler & Go, ° +» 11} Leitch & Macbean .. .. 74 Paul, "Matthew, &0o. 3. 64 Shanks, Thomas, & 4 
Allsup & Co. Ltd. .. +. 28| Bullard Machine Tool Co. 69 Edwards, F... .. .. 175 | Heagard MetalCo. .. .. 59| Lewis, E.. & Sons 1| Peckett & Sons 14| Shelton Iron & Steel Co., oo 
a Blower Co. . 15| Burham Brick, Lime and Electric and General En- Heenan & Froude .. «. 61 | Linde British Refrigeration Philadelphia Engineering Ltd. .._ -- oe of «. 8B 
Appleby Bros. 1&54| ~ Cement Oo., Ltd. 24| gineering College .. .. 2)| Henderson&Gilass .. .. 65/ Co., Ltd eo2 Works, Ltd... 12| Simon, H., Ltd... «. «. 1 
Arrol, Sir bp ere & Co., Burrell, Chas., & Sons, Ltd, 58 | Electrical ome Storage Co. 73 | Herbert, Edward G. +. 18 Littlejohn & Service .. os e+ 20| Phillips & Leigh . - 4/| Smidth, F.L,&00. . 18 
Ltd. 53 | Butler, J.,&Co. . .. «. 23] Elliot. Geo., & Oo. Higginbuttom & Co., ‘td. 70 | Lloyd & Davis... 19 | Pheonix Bolt & Nut Oo. - 23) Smit, L., - aoe oe oe oe 45 Res @¢ oo ‘<0. <0 
Asbestos Co., “itd. (Bell's) 62 | Buttera Bros. & Oo. 3 maete Seamless Sted Tube Hildick & Hildick .. .. 71|Lloyd& Lloyd -. . 1& = Phosphor Bronsze Oo., Ltd. 38 | Smit, P., 7 | Von der Heyde, J.B. .. 66 
Asbestos Co. “Tha (TheUnited) 4 Butterworth Bros., Wiese. Ltd. + 7l| Hill,L,&S8on .. . «. 19/| Lockwood & Carlisle .. Picking, Hopkins & Go. .. 27| Smith = “&Oo. ‘(Nott'm. ) 68 SOe... «6 ~~ wo JI 
Ashbury Railway Caird & sn ago a a Toe Pad Metal Co. +» 10| Hindley, E. 8. +» 12] London Emery Works Oo. i3 Piggott, Thos., &Mo.. Ltd. 51 | Snowdon, Sons & Co., Ltd. 67 | Vulcan Boiler and General 
and Iron Co., Ltd. +» 74| Cameroi 48 | Eyre & Spottiswoode .. «+ «+ 20} Hingley, N., & Sons, Ltd. 67| Loudon Bros. .. .. v- 74 Pimbley Eeonomiser ™ ke Southgate Engineering Co., Insurance Co., Ltd, .. 14 
Ashton ValveCo. .. +» 22 Gammell, Ghaziena03,, Léa. 47| Fairbanks@o. ., .. .. 65 | Holden & Brooke, Ltd. .. 50/ Lucas & Davies .. .. .. 71 Ltd. 46} Ltd. es ee «+s 29| Wallwork, Henry, & Oo. .. 17 
Avery, W. & T., Ltd. .. 33 | Campbell & Calderwood €6 | Fairburn & Hall... .. .. 42] Holgate,C.H. .. .. .. 71 | Luke & Spencer, Ltd. .. 63/ Player, .W.é 1 Spear & Jackson cece. eo Uh w. s+ os 65% 
Bagshaw, J.,& Bons, Ltd... 23 | Chamberlain & ~ eee Ld. 4| Fairley, James, @ on :. 58 | Holmes, J. H., & Go. . 22 | McInnes, C.8.,&Co., Ld... 75 Pollock, McNaba Highsate 71 | Spencer, J, 74 Oo., 
Bailey, W.H.,&00.,1d. .. 36 | Chaplin, A.,&Co. .. 73 | Farnley Iron Co., Ltd. 4457 | Hornsby, R., & Sona, ‘Tea. 45 MacLellan, P. & py nea 74) Pontifex & Wood, Lta. 57 Spencer, Je & Bons, Lita. =. o 64 te ee 6 ee se 
Baldwin Locomotive Works 63 | Chipperfeld, R. Ferguson &Co. .. .. .. 4] Howell &Co., Ltd. .. .. 55/ M’Neil, C., Jr. z Pooley, H..&Son .. .. 67/ Stamm, Ww. 70 | Water Softening & le 
Barns, W., & Son a Churchill, C., & Co., Ld. 12 | Ferro Sodium Co., Ltd 6 a & & Lancaster - :. 75| Mannesmann Tube 5 Oo., ere John .. . 74 | Standard Ammonia” Co., ing United Paten 
Barron, F.C.,&0o... «- 1] Olay , The 9 | Fielding & Platt, L 72 | Hulse « 60) M , Wardle & Oo. “Tass Price's Patent Candle Oo., Ltd. 20 we pout, . 71 
Baxter, W. e 1 | Clayton & Shuttleworth .. 20 ndlay, Alex., & Oo. o 59 Humboldt. Engineering Ma . a &Sons.. .. irre Jf | A Ww. F. os ee = 20 & 66 & Co, 51 
Beardmore, Wm., & Oo. .. 16| Clyde Rivet WorkeQo . 75| Firth, T., & Sons, Ltd. .. 48| Works Co. . 69 Marshall, Sens & Os., Lad, 7 Priestman Bros... +. .. 55| Stannah, J... .. .. .. 1|Waygood,R,&Oo. .. .. 75 
Ballamy, John .. .. «« 24| Coates, Viseee, &Co., Ltd. 28| Fleming & Ferguson, Ltd. 7 | Humphries, E., & Co., Ltd. 1] Mason Bros. e+ 71| Proctor, J. .. .. «+ +. 10] Steam Cattader Laabelenter Weardale Iron & Coal Oo., 
B G. E., & Oo., Ltd... 60] Cochran&Co, .. .. 144) Foot, RowlandG.,&Oo... 3 | Hunslet apts e Oo. ..  19/ Mason Regulator Go... ++ «+ 24) Pulsometer Engineering Co., Co., Li 4) Ltd. .. 6. oe oe oe 16 
Bennett, H.W. .. o «- 4 Cochrane, J... 2. o- «- 74/| Forrestt & Son, Li - 1] Hunter rae | ieee, 3 . Ltd. .. 22 Ltd. eo co of 18% tet Geeeapied Bootiand 16 | Weir, G. & J., Ltd. 62 
Berry, F., & Sons 29 | Coles, H. J. . eo «+ 67| Foster, W., &Co., Ltd. .. 16 | Hurst, Nelson & Co., Lia: 74 a eo 76| Puts, FP. RB. .- 2c ow oo B Bros, Weldiess Steel Tube Oo, .. 19 
Bessemer, wang, & Co, Coltman, H., & Sons ‘! 72 | Francis &Go., Ltd... <2 1 | Imperial Steam Users’ Asso- Mather & Platt, Lia. +. 75) Ransome, A., &Oo., Ltd... 6 Sterne, iy '&Oo., Ltd, <. 61| Wells, A.0.,&00,°.. .. 21 
1& 34| Cook, R.J.,& Hammond 74/ Fraser & Ltd. .. 60|_ ciation. 74| Maudslay, Sons Field, Ransomes, Sims & Jefferies 64 & Struthers... :. 17] Wells, M.,&Oo... .. .. 38 
Cowans, shatdon &0o., Ltd. 32 | Fuller, Horsey, Sons and India Rubber, Gutta Percha, Ltd. -» 58| Ratliffe,Geo. .. .. « 74 Stewart A.&J.,&Clydesdale, | Werner, Pfleiderer & Perkins, 
38 | Cowlishaw, Walker & #'00., Cassell .+ ee ee 74|_ & Telegraph Wks.Oo.,Ld. 72| Measures Bros., Ltd...) 3.97 er, B.,&Sons .. .. Td, ~ 0. ce 00 ‘ee Ltd see eevee ce 2 
Li 19 | Galloways Limited <2 {44 | Isca Foundry and Eng. Oo. 1/ Meldrum Bros. .... .. 25| Redfern, @. F.,&Oo... .. 4| Storey, Isaac, & Sons.. .. 15| Whitaker Bros, Ltd, .. 25 
Craig, A. F, & Co., PY ae 11 Gandy’s Belting Co. 16 | Isler, C., & Co. .. «. »o 18] Messer & Thorpe.. .. .. 74| Red « o o e+ 15| Sturtevant Wicksteed, C.,& Co... « ll 
Crow, y & Oo. 55 | Garrett, R., & Sone, Lita. +» 38 | Jackson, P. B., & Oo., Ld, 1| Metropolitan Railway Oar- Reichwald, A. 4. 2 + Sun Insurance Co, .. 19& 71 | Wiggins, F., & ~~ ow M 
Cruikshank. k Fairweather 4 | Gebrckens, O. Otto 53 | Jenkins Bros...) w. «. 71 riage & Wagon Co., Ltd. 74| Reid, W.,&Oo. .. « « 10) Sykes, Henry Wilki J. & oe 
Curtis & Curtis .. 71 | Gilkes, Gilbert, & Co., “Ltd. 15 | Jensen &Son.. .. .. .. 4| Midland Railway rr aSaa Rice, Thos. 8. . . -. 74/ Taite, Howard & Co., Ltd.” 54 | Willans & Ro! 1ae73 
Vase sac. .s.ve 7h) GRR eee Fire Olay Jessop, Wm., & Sons, Ltd. 31 and Wagon Oo., Ltd. 74| Richards, Geo., & Oo., Ltd. 27 ‘es Limited .. o 8] Willcox, W. H.,&0o,, Lid. 5 
Darlington Wagon and Co., Ltd. .. .e oe oe 71| Jessop & Appleby Bros. Miller, A. & T. 70 | Robey &Co., Ltd. ..° .. 32 Tannett Walker &Co. <;. 49 | Williams, A., & oo 22 
Engineering Co., Ltd. .. 74| Goldsworthy &Sons .. .. 1{| (Leicester and London), Mirrlees, Watson & Yaryan Robinson, Thos., & Son, Ltd. 61 | Taylor & Challen, Ltd, .. 55 Wilson, J. H., &Oo., Ltd... 24 
Davey, Paxman &Oo. 1447/|Grafton&Oo .. .. .. 13 Ltd. oc 2OU4! Cn SAR cc cc ce 34| Roger, R., &Oo. .. +. o 65) Taylor,O. .. o © eo 22| Winter, F. .. .. ow 75 
Davies, W. J.. & Sone 19 | Grantham Crank & Iron Co., Johnson & Phillips “i, 14&26| Monorieff, John . ". .. 16| Rogers Locomotive e+ 63] Taylor, N. .. .. «- eo 68| Witty & Wyatt, Ltd. .. 4 
Davis and apa Leena td. .. .. «- «os ee 3| Johnson, W.,&Sons.. .. 62) Muir, Wm. & Oo,, Ltd. .. 21 | Rogerson, J., & Oo., Ltd... 16| Telegraph Mfg. Oo., Ltd... 1 | Wi ouse & Rixson 19 
Tool Co. <i 41 | Greaves, Bi . 75 | Kaye, Jos., & Sons, Ltd, .. 56 soni AG. oe oe 1446 een Syndicate, Ltd. 17| Temperley Oo. 70 ite & Whaleite Works 74 
28 & ~ e 65| Greenwood & Batley, Ltd, 52 | Kell, Thos. &fon .. . 1/ Murra ~ 88] Rothermel, Paul.. .. .. 6 Oo ~ 19 Pum: En- 
4] Decauville, Ainé.. .. .. 1/|Grice,Grice&Son .. .. 27 | Kerr, Stuart & Oo. Lra. .. 23| New Crodenda Tube Co., Royle, J.J. .. «2 o «+ 68/ Thompson & Co... 28 a -- ce 
6| Dell, Wm. R.,&Son.. . 4/ Grieve, John, & Oo, 75 | Kilbourn ‘og aap esepongs Ltd, +» 15| Bugby Portland Cement Oo. 1 | Thompson, John oe 58 right, J.,&O0... .. .. 1 
4| Dick, Kerr & Co.. Ltd. .. 31 | Grover &Co., Ltd. .. 18&21| Co., Lt 6 | Niles Tool Works Go. |: 19| Russell, G., &Oo... .. 1476| Thornycroft, John 1, &00, 30 w & Co., Lid, .. 1&37 
ii 1] Dixon, Jos., Crucible Co... 12 | Gtinther, W.,&Sonr . .. 75 | Kirk, W., rts & ‘Goulty |. 3 | Normandy’s Patent Marine Russell, James, & Sons, Ltd. 1)| Tinker, Shenton &Oo. .. 67/| Yates&Thom .. .. 5 
British a age Dorman & Smith ae a ; Gwynne, J. & Ltd. .. 40 Kirkald y. J Ita, oe oe (5D Aérated ered ies ag ee Ruston, Proctor & Oo., Ltd. 5)| Tolch &Co. .. roe We iter Oo., Ltd, 13 
Co., Ltd. 71 Doulton& Co, .. -. o | Ball, J & E., Ltt. .. 113 | Kirkstail Forge Co. oo we 7 Ltd, 2s ce oe 1810 ' Ryder, W. .. .. «- +. 21! Tomey, Joseph, &8on .. 66 Young, H., &Co... . 




















SOLE AGENTS FOR THE 


PATENT PENBERTHY INJECTOR. 


The Cheapest and Best Feeder for Marine, 
Stationary, Traction and Portable Boilers. 


SIMPLE, RELIABLE, DURABLE. 
Absolutely Automatic & Restarting. 







Warehouse : 34 & 36, SOUTHWARK STREET. 


Ww. EH. WiLhLcox & CO., LTD. 


Offices : 23, SOUTHWARK STREET, LONDON, S.E. 


The “xr.” 


Ejector or Steam Jet Pump 


With interchangeable parts. 


RELIABLE AND ECONOMICAL. 





JETS INTERCHANGEABLE, May be placed Horizontally or Perpendicularly. 













Engineers who have once used 
them will now use no other kind. 


Largest Sale 


of any Automatic Injector. 
SEND FOR LISTS. 




















———————— 





100,000 IN USE. 








Will pump up to 4000 gallons per hour. 







Sole Proprietors of the 


“‘WILLCOX NEW SEMI-ROTARY ” 


PATENT PUMP 


BEST PUMP in the MARKET. 


The Pumps are double-acting. The 
working parts are of metal, and the 
wear and tear is reduced toa mini- 
mum, no leather or rubber 
being used. They are lighter 
and occupy = — than = 
other pump o: ual ca ty, 

pa. on call iontalied: x 


ONCE USED, ALWAYS USED. 
THE PUMP OF THE FUTURE, 


SIMPLE, RELIABLE, DURABLE. 
NENT 










EDGAR ALLEN & CO., 


IMPERIAL STEEL WORKS 


SHEFFIELD. 


LONDON: 62, Prccctleasdh 0 VICTORIA STREET, E.C. / 


RUSTON, 


LINCOLN, 


And at 20, BUDGE ROW, 
LONDON, F.C. 














COMPOUND ENGINE, 





ENGINES AND 








Manufacturers of Best, Extra, and Self-Hardening 





LATHE TOOL STEEL 


Saws, Files, 8teel Castings combining High Elongation and High Tensile. 
Dynamo-Magnet Castings yielding Highest Permeability. 100 


RETURN TUBE AND FLUE 
BOILER (Dry Back). 





MANUFACTURE 


PROGT 


265 
FIRST 
PRIZES. 













CORLISS ENGINES, 





BOILERS OF ALI TYPYPEBS. 
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RANSOME’S NEW HORIZONTAL BAND SAW. 


(LANDiIs’ PATIUNT.) 














‘* TIMBER TRADES JOURNAL” says :— 


“The cutting was very straight and true and the 
boards produced were of uniform thickness. . . 
These included teak, elm, beech, pine and other 
planks, ali of which presented the same genera] 
excellence. With regard to the economy of the ma- 
chine there can be no doubt.” 


‘© TIMBER MARKET” says :— 


* rye go with the reciprocating saw frame, the 
output of Messrs. Ransome’s New Machine may be 
said to be four to six times that of the vertical frame, 
and from 10 to 15 times as much as that of the 


The “TIMES” says :— 

“The excellence of the results obtained by this 
Machine appear to be due to the rigidity and accuracy 
of ite construction and to the minute precautions 
which have been observed in every to reduce 
friction to the smallest possible amount.” 


** ENGINEERING” says :— 

“The Machine is claimed to combine the functions 
of a Breaking-down Frame and a Board-cu 
Machine. Indeed it will almost cut veneers. I 
fulfils both the functions it is stated more economically 
than any existing machine for either class of work, as 


it can be run very rapidly. . . . e pro- 
duced are of even thickness and —_ true. As » horizontal or single blade frame.” 
only requires one attendant to control the machine “ ” Be 
addition to the labour of shifting the log, the wages The “STAR” says : 
“The terrible accidents that stantly hap 





to workmen in timber yards when working at the 
circular saw should become a oor fhe the past now 
that Messrs. Ransome’s ‘ Patent Horizontal Log Band 
Saw’ has become a workable invention.” 


** TIMBER NEWS” says :— 


‘The power required to drive it is less in proportion 
to ite production than that taken by any other Log- 
sawing Machine.” 


** INDUSTRIES AND IRON” says :— 


‘* The lineal travel of the saw is 7000 ft. a minute, 
and on American white wood the rate of feed was 
160 ft. a minute. . . . One of its chief features is 
that it requires no excavations and can be fixed en- 
tirely on the ground level.” . 


bill can be reduced.” 
The **BRITISH AUSTRALASIAN” says :— 


* The result of the experiment may be summed up in 
the unanimous verdict of the = present that it 
is the best all-round Sawing e in the World.” 


‘© TIMBER” says :-— 
‘The output of the Machine varied between 50 and 
160 superficial feet a minute, and in all cases the 
cutting was true and of first-rate quality.” 


The ‘* MORNING LEADER” says :— 

** An invention that will revolutionise the timber- 
cutting trade. . . . Roughly where the 
fastest vertical saw frame cuts one this new 
machine cuts twelve.” 











THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 

Ist.—It combines in one machine the functions of a breaking-down frame and a board-cutting machine for thin boards, while it is far more economical than any other 
machine in the market for either class of work. 

2nd.—It cuts very rapidly, sawing elm and other similar woods at the rate of 80 superficial feet a minute, and pine, fir, and other soft woods at correspondingly faster speeds, 

3rd.—The cutting is straight and true, and the boards produced of even thickness. 

4th.—The power required to drive it is less in proportion to its production than that taken by any other Log-Sawing Machine. 

5th.—As it will work with saws as thin as 18 and 19 B. W.G,, the wood wasted at each cut is less than that wasted by each saw in a vertical frame. 

6th,—It is very economical for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
immediate control of the sawyer, the only other labour required being for odes te log on the travelling carriage and removing the sawn boards, 

7th.—Being fixed entirely on the ground level, the heavy expense of the excavations and massive masonry foundations required for all vertical log frames is avoided. 

8th.—As only two belts are required to drive all the motions of the machine, it can be driven direct from a portable engine. This feature, coupled with the ease with 
which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





One of the above Machines ean be seen in operation at Ransome’s Battersea Works (Battersea Foundry), at any time by appointment at reasonable notice, until the middle of August. 


A. RANSOME & C0. =e “ 


LTD STANLEY WORKS, CHELSEA, LON DON S W 

UU., LIU.; — & BATTERSEA FOUNDRY, , 0. WV. 
ONE OF THE MOST IMPORTANT DISCOVERIES OF THE AGE IN THE WORKING OF CAST IRON & STEEL. 

** Will attract the attention of all workers of iron and steel.”—Oollier Guardian. “Tt is probable that every founder will use it.”—American Manufacturer. 


Taste MWMEETALILIC SODIUM E"*1.U=x 


FOR THE PURIFICATION OF IRON AND STEEL CASTINGS. SAVES ITS COST MANY TIMES OVER. IMPROVED AND PERFECTED. 
TESTIMONIALS :—‘‘ It certainly makes molten iron more fluid, which results in a denser and stronger casting, the difference in the closeness of grain being clearly indicated by 
the fractures of the comparative test bars now before me.” ‘“‘ The increase of strength is between 15 and 20 per cent. in favour of the Flux.” ‘‘ Having used the Flux, we are 
pleased to say it is very good indeed,” ‘‘ We have some very clean castings from old scrap iron, which have been planed and turned not showing a speck.” 


NOTE.—One of the best-known firms in Sheffield has ordered in the last § months 100 tons for steel castings. For Particulars and Prices apply to— 


_THE FERRO SODIUM CoO., Ltd., 39, Victoria Street, LONDON, S.W. 26 _ 


sarc OR 


REFRIGERATING AND ICE-MAKING MACHINERY "°° *\.0"292%2.°"° ° 


Hundreds of our Machines now Working. Ice-making capacities from 1 cwt. to 100 tons per day. 


Refrigeration by Kilbourn’s systems of Brine Circulation, Direct Expansion, Dry Surface Cold Air Circulation and Wet Surface 
ON ADMIRALTY LIST. Cold Aire Circulation, with Kilbourn’s Patent Air Cooler. Enquiries Invited._ESTIMATES FREE. 


Address: THE KILBOURN PATENT REFRIGERATOR GO., Limited; Works & Offices: 23, Dublin Street, LIVERPOOL. 



































Telegrams: ‘‘AMMONIA,” LIVERPOOL. Telephone : 1509, 


~ JOHN A. BREMNER & CO., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


FOR MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHES, &c. 


SPECIAL CYLINDER AND VALVE OIL, 


As Supplied to the Admiralty. : 
ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS. 
Newcastle-on-Tyne : 41, Sandhill. Glasgow : 5, York Street. 22 





















Manufacturers 
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fh 
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Cardiff : 123, Bute Docks. Liverpool: 8, Old Church Yard. 

















JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. 
MANUFACTURERS OF 


_LAPWELDED IRON BOILER TUBES | 


25C0 








FOP MARINE, STATIONARY AND BOILERS, &c. 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 
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FLEMING & FERGUSON, L"™: 


ENGINEERS, BOILERMAKERS AND SHIPBUILDERS, 
Manufacturers of every description of PAISLEY, IN... 
HORIZONTAL, VERTICAL, COMPOUND, TRIPLE, AND 


QUADRUPLE EXPANSION ENGINES 


UP TO 10,000 HORSE-POWER. 


Highest Class Corliss and other Types of Engines specially adapted for Large Pumping 
Stations, Engines for Electric Lighting Purposes, Hauling, Winding & Pumping Engines. 


PATENT TRIPLE & QUADRUPLE EXPANSION ENGINES, having all cylinders on same level, acting on 
two cranks, This arrangement secures a more equal and better rotating power than a three-crank triple engine. No 
dead centres, perfect steadiness, smallest amount of friction, giving increased efficiency to engines. All parts easy of 
access, Small cost of engine-house and engine-bed. 








These Engines give greatest Economy in Coal & Upkeep. Coal Consumption 1.25 Ib. per LHP. per hour. 1°68 

















GEORGE ELLIOT & CO., 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES, 
MANUFACTURERS OF 


LANG’S LAY WIRE ROPES 


Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 





LANG'S LAY WIRE ROPE WHEN WORN. 91(09 














VACUUM PATENT LOCOMOTIVE SIGHT-FEED LUBRICATORS 


USED BY 35 BRITISH RAILWAYS AND THE LEADING INDIAN AND COLONIAL LINES. 











» the oil that lubricates most + 


Vacuum Locomotive Enmgme Qil. Vacuum Carriage Axle Oil. 
VAGUUM LOCOMOTIVE CYLINDER Orr, 





VACUUM OIL COMPANY, 


Telegraphic Address: ‘‘ Vacuum, London.” Works: ROCHESTER and OLEAN, N.Y., U.S.A. 


FULL DETAILS ON APPLICATION, 


Albany Buildings, Victoria Street, Westminster, S.W. 





Cc. Co. WABHREEIZIEIMZ:D, General Manager. 2237 











©. SMITE, Jon, SHIPBUILDER, ENCINEER & BOILERMAKER, 





ROTTERDAM. HOLLAND. 
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Stern-wheel Steamer “TAMIANG.” 


Compound, Triple and Quadruple Expansion Marine ee. ‘eu Sisamere, = Cargo Steamers, Screw and Paddle Passenger Steamers. 
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_ TANGYES 


PETROLEUM (or Gil) ENGINE 


“OTTO PRINCIPLE.” PINKNEY’S PATENTS. 














AUSTRALIA. 
Bennie, Teare & Co., Melbourne, Sydney, 
Perth and Coolgardie. 


RUSSIA. 
G. Koeppen & Co., Moscow. 








FRANCE. 


Roux Freres & Cie., Paris. NEW ZEALAND. 


J. Chambers & Son, Auckland. 








BELGIUM, RHINE PROVINCES 








and DEPT. DU NORD, FRANCE. 
Hy. Wilford, Brussels. GREECE. 
— N. D. Sourmely, The Pirseus. 
SWEDEN. 


EGYPT. 


E. C. Gjestvang, Stockholm. 
T. Cook & Son (Egypt), Ltd., Cairo. 








NORWAY. 
E. C. Gjestvang, Christiania. 
MALTA. 
E, T. Agius, 8t. Paul’s Petroleum 


Tanks, Malta. 





DENMARK. 
H. C. Petersen & Co., Copenhagen. 

















From a Photo. of the 4 Brake HP. Engine, 


TANGWVES LIMITED, BIRMINGHAM. 
And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, CARDIFF, MIDDLESBOROUGH, JOHANNESBURG, BILBAO, and ROTTERDAM. 7796 
Telegrams—“ Tangyes, Birmingham.” No. 105 B, 


A. & J. STEWART & CLYDESDALE, 


GLASGOW, COATBRIDGE & MOSSEND. 


OFFICES— 


M1, OSWALD ST., GLASGOW. 


IRON AND STEEL 


BOILER TUBES 


Light Lap-Welded Wrought-Iron 
and Steel Tubes. 


With Stewart’s Patent Flanged 
Joints. 


WROUGHT-IRON 


TUBES AND FITTINGS 


FOR THE 
CONVEYANCE OF GAS, WATER & STEAM. 


COILS OF ALL DESCRIPTIONS, 
AND OF ANY LENGTH. 


i= OIL LINE PIPES. 
~ Artesian Well Boring Tubes. 


STEEL & IRON PLATES 


Lapwelded Steel Water Mains, with Patent Inserted Joint for Lead. ; ; 
For Boilers, Bridges, &c. 














2053 
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CAUTION! 


PATH IN ‘LHD 


~ FLEXIBLE METALLIC STEAM TUBING, 


Made entirely of METAL BANDS, 


No Rubber or Canvas used, is the ONLY Flexible Hose that will 
resist the action of the heat of HIGH PRESSURE STEAM or OILS 























Engineers and others are cautioned against illustrated advertisements, depicting 
Armoured Rubber Hose, which should not be confounded with Flexible Metallic 
Tubing of our improved make, 1895-6-7 Patents. 





SOLE MAHEERS : 


UNITED FLEXIBLE METALLIC TUBING CO., 


LIMITED, 


112, QUEEN VICTORIA STREET, LONDON, E.C. ne 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce, from Sea Water, Cold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 

NORMANDY’S PATENT DISTILLING 
MACHINERY for LAND STATIONS produces at 
least 29 tons, or 6500 gallons, of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has 
been largely supplied to the English Admiralty, and to 
the German, Russian, Spanish, Dutch, Japanese, and 
other Governments. Also to the P. & O., Royal Mail, 
and many other Liner Companies and Yachts, including 
the Royal Yacht “ Victoria and Albert.” Also to 
Land Stations in various parts of the world. 

H.M.S. ‘“ Powerful,” “Terrible,” ‘ Arrogant,” 
“Furious,” ‘“ Venus,” “Diana,” &., &., are also 
supplied with NORMANDY’S COMPOUND DIS- 
TILLING MACHINERY. 


WOoOoRMANDZYTsS PYPATAANT 


MARINE AERATED FRESH WATER CO., Ltd. 
Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLZ MAEDRS OF 
NORMAND’S PATENT 


FEED WATER HEATER. 
Adopted by the British & other Governments. 


Tar NEW 


EXPANDED METAL 


MADE IN STEEL, BRASS, COPPER, ALUMINIUM, &c. 
Meshes from § in. to 6 in., and Strands from J, in.to}in. The following are a few of its uses 
FOR STRENGTHENING CONORHTH.—See Report 


Engineers. 
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London.’ 
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Upper Thame: St., 4 WANE, 


London, E ° 


2600 








EED LUBRIGATOR. 


(VULCAN PATENT.) 
OVER 6,000 IN USE. 


SUITABLE FOR 


Land and Marine Engines to 200 Ib. 


NO MORE 
CUT SLIDE VALVE FACES! 


ated Extensively ueed by the wey Marine Engine Builders 
2 HS in Great Britain. 


REDUCING VALVES 


(AUTOMATIO PATENT), 
FOR STEAM, AIR OR WATER, 


At work frem 2” to 11", & Rednoing from 200 ib, 
ON ADMIRALTY LIST. 


| No matter how the BOILER PRESSURE FLUCTUATES, the 

REDUCED PRESSURE DOES NOT VARY from what the Valve 

is set for, Even if the initial Pressure drops below what the 

Valve is set for, whatever Steam Pressure {s in the Boiler 
will be passed through the Valve. 


(SEE LIST). 


SIGHT-F 






























A \Self-Oiling Loose Pulleys 


(MoFantans & Rew’s Parant). 
WORKED 
60,000 Tons of Cargo 
90,000 Loads ef 
Timber. 
Three Years on 
Derrick Crane. 


Three Years on Hy- 
draulie Ceal Crane 
(night and day). 


Three Years on Saw 
Bench, 





Wear hardly perceptible. 





Two Years on Steam 
Dredger. 





(SEE LIST). 


WM. REID and CO., 


112, FENCHURCH ST., LONDON, EC. 


PROCTOR’S MECHANICAL STOKER. 


PER GENT. OF ORDERS 


received are from old Cus- 
temers, many of whom 
have had the stoker work- 


ing 15 years. 


90% mere Duty. 10 te 15% in Economy. 
GUARANTEED REMEDY FOR SMOKE NUISANCE. 


The First mes ee fi. a. 2. eee Shovel 
The ONLY MOVING BARS BEFORE the PUBLIO that can 
be WORKED in THREE DIFFERENT WAYS— 

Ist—As self-cleaning. 

2nd—Can be put in and out of gear and worked 
intermittently. 

8rd—As Hand Moving Bars. 


SOLE PATENTEE of STEAM BEARER to PREVENT the 
BAR ENDS BURNING OFF. 
LARGEST NUMBER of REFERENCES in the TRADE 


The Stoker has been before the Public over 17 years, 
and is protected by 10 different Patents. 2118 


ef WRITE FOR FULL PARTICULARS. 





0160 
































J. PROCTOR, 
Hammerton Street Iron Works, Burnley. 
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Birmingham Telegraphic Address: ‘‘ Turret, Birmingham.” 
Birmingham Telephone No. 1475. 


SCHISCHKAR & CO., Engineers 


HEAD OFFIOES—67 and 68, Stafford Street, BIRMINGHAM. 
NOTTINGHAM STORES—8, Grav Friar Gate. 
BRADFORD STORES—Mr. 8. WALKER, 5, Cheapside (opposite the Midland Hotel). 


Representative for Manchester and District— 


Mr, G. F. MATTHEWS, 9, Montrose Avenue, W. Didsbury, MANCHESTER. 


The Largest & Best Assorted Depot of Ly 
High-class English & American Machine Me =, 
Tools in England, 


ts for the United Kingdom of 
bole Ast Eritals and Ireland for the 


LODGE AND SHIPLEY 
MACHINE TOOL CO,, 


CINCINNATI, 0., U.S.A. 
REPRESENTATIVES OF THE 


PRENTISS TOOL & SUPPLY CO. 
NEW YORK. 
The ‘‘ Up-to-Date” 
TWIST DRILL GRINDER 


Advantages over other Grinders, viz.: 
Long bearings each side of the driving 




























pulley. 

Oil drips for taking care of all the waste 
oil. 

Spindle is 1, in. diameterinstead of § in. 

et capacity, taking drills from } in. 
to 2} in. 

Belt pulley is 4 in. diameter, instead of 
23 in 


Shifter works conveniently by hand in- 
stead of by foot power. 

By simply turning a little knurled thumb- 
screw, the drill can be given any 
clearance desired—either more or less 
—a feature which no other machine has. 

There are less movements required in 
calipering the drill, not having to 
change the drill from one hand to the 
other. 

There is a shield for keeping all the 
emery off the machine, which other 
machines do not have. 

In operating the drill grinder there is 
one less handle to operate. 

Machine is more symmetrical ane of 








eer Il) 
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I 





BALL VALVES 
BIB COCKS 
STOP COCKS 


As Supplied to the various 


WATER 








UNBREAKABLE 
SPINDLES. 














i - PREVENTERS {pall 
HAYWARD-TYLER & CO., 90 & 92, Whitecross St., London, B.C, 





CC. WIOE STEED & OO.., KETTERING. 


MAKERS OF ALL CLASSES OF TUBE EXPANDERS. » ~; 
NN 


\N 
SX 
NS 








Self-Feeding Wide Range Expander. Tube Beaders, Internal Cutters, &c. 
Sole London Agents: MESSRS. JAMES GIBBS & CO., 99, Fenchureh Street. 1658 





A.F. CRAIG &CO., LTD., 


cae PAISLEY, SCOTLAND. "insite" 


Paris, 1878. 
STEAM ENGINES, AIR COMPRESSORS, SHAFTING, 
BEARINGS, GEARING, and PULLEYS, 
SUGAR REFINING AND OIL 
REFINING MACHINERY, 



































ROOFING HOISTS, DRY-SAND AND 
GIRDERS GREEN-SAND 
CASTINGS UP TO 
CHAR. KILN COOLERS, 
30 TONS 


IRON & STEEL PANS, 
STEAM BOILERS 


(Land and Marine), 
VOMITER BOILERS, 

FOOT BRIDGES, 

HYDRAULIC 


FOR MARINE AND LAND 
ENGINES, SUGAR MILLS, &o 


PANS, TANKS, RETORTS 
FOR OIL, GAS, AND 
CHEMICAL WORKS, 
BRIDGE BEARINGS, 
BEAMS, 
COLUMNS, 





for TAPESTRY. 
FILTER PRESSES. 
HYDRO-EXTRACTORS. 
HYDRAULIC PRESSES & PUMPS. 
CROPPING & CLIPPING MACHINERY. 
CLOTH FINISHING MACHINERY. 


DRAWINGS PREPARED AND ES' ES GIVEW FOR EVERY 
DESORIPTION OF IRONWORK. 


AGHINES 


Plain, 
Universal, 
Vertical Spindle, 
Lincoln Pattern, 
Cireular, 
Double Spindle, 
Spline, Slabbing, &e. 
























1835 


















= LARCE STOCK OF 
MILLING CUTTERS, 


<= 3) MICROMETERS, 
ial GAUGES, &., 


BROWN & SHARPE PLAIN MILLING MACHINE, 
MADE BW 


BROWN & SHARPE, 
PRATT & WHITNEY, 


— And all the Best American Makers. —— 





AGENTS :— 


BUCK & HICKMAN, 





280, WHITECHAPEL ROAD, LONDON, E. 2s 
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J. P. HALL & CO., 


5 
= 
JPHALLACO 
ELECTRICAL ACENERAL 


ENGINEERS MAKERS 
OLOHAM (897 


PHILADELPHIA CORLISS ENCINES 


SIMPLE, COMPOUND OR TRIPLE. HORIZONTAL OR VERTICAL. 
HOISTING, ROLLING MILLS, ELECTRICAL WORK, DIRECT OR BELTED. 
WATER-Tuse Boi_ers. Aim ANO GAs Compressors. AMMONIA COMPRESSORS. 
Vertical Cross Compound, Direct Connected, OPEN TYPE. 











CLOSE TYPE nce are , together aa Generator to one side. 
Speed up to 150 revolutions per minute. Highest Economy. 


PHILADELPHIA ENGINEERING WORKS, LTD., 


Cable Address; ‘“‘Gorpat.” Oodes: Limpers Universal and A B O, 4th Eprrion. 


PHILADELPHIA, PA., U.S.A. 


E. S. HINDLEY, 


WORKS: BOURTON, DORSET. 


Londen ‘Show Rooms and Stores— 


ll, QUEEN VICTORIA wig E.C. 



















SAW BENCHES. 
LIFTS 
PUMPS. 





WRITE FOR 
QUOTATIONS. 






oy 








A SERIOUS PROBLEM: 
SUCCESSFUL LUBRICATION. 


A COMPLETE SOLUTION: 
DIXON’S PURE FLAKE GRAPHITE. 





The solidest lubricant is the best. DIXON’S PURE FLAKE GRAPHITE 
has been proved, by practical and scientific tests, to do THREE 
TIMES THE WORK which ean be obtained from any known oil or 


grease, when used alone. 
Graphite is Nature’s IT SAVES MONEY. 


finest lubricant. 
“DIXON'S PUREFLAKE” [T ECONOMISES TIME AND WORK. 
brand is guaranteed to be 


absolutely pure mineral, 
and it is unequalled for 
correct size of flake and 
lubricating qualities. 

A Sample will suffice to 
prove this. Send for one. 
It will be forwarded free 
of charge, together with 
an interesting and in- 
structive pamphlet. 

Although well known 
and largely used in 
Ameriea for many years, 
it was only first intro- 
duced into this country 
about four years ago, and 
during this time the 
demand has_ inereased 
year by year, repeat 
orders being of daily 
occurrence, thus showing 
how it is approved of by 
practical engineers. 


IT REDUCES WEAR AND TEAR. 








—— APPLY TO —— 1581 


JOS. DIXON CRUCIBLE co. 


28, VICTORIA STREET, LONDON, S.w. 


wR Nao SR © SR 2 0 ww we ee eee 


CHARLES CHURCHILL & CO., Ltd. 


9 to 15, LEONARD STREET, LONDON, E.C. 
2 to 6, ALBERT STREET, BIRMINGHAM. 























OVEN, MUFFLE AND GAS FURNACES. 
HIGH-PRESSURE BLOWERS. 


Crowel 
Blowers. 


Gas 
Forges. 


» SPECIAL 
LIST 
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The LONDON EMERY WORKS C0. 





MANUFACTURERS OF 


MODERN Ti GRINDING MACHINERY, 


EMERY WHEELS & RINGS, 
AND VITRIFIED WHEELS. 


New Illustrated Catalogue, with Latest Improvements, in Eire, 
Grinding Machines and Emery Wheels. 


10. & 12, VINE ST., CLERKENWELL, LONDON, E.C. BC. 








RECENT SUCCESSES OF THE YOST TYPEWRITER. 





for TYPEWRITERS 
ever given at one 
time by an English 
or Colonial Govern- 
ment. 


The Largest Order 
An Order for 36 


A Testimonial .. . 
Cee T eee RTT 


Special Embassy of the United States, 
14, Carlton House Terrace, $.W., 23rd July, 1897. 
| have been very pleased with the service rendered by your Steno- 
grapher and Typewriter during the Jubilee, and the whole period of my 
stay in London. | HAVE BEEN DAILY DEPENDENT ON SUCH AID FOR A 
QUARTER OF A CENTURY, AND NEVER HAD IT SATISFY ME BETTER. 
Very faithfully yours, WHITELAW REID. 


The YOST TYPEWRITER CO., Ld. 








MACHINES from 
the LONDON 
SCHOOL BOARD. 








to a Member of our 
Staff from the HON. 
WHITELAW REID, 


The American Special 
Ambassador. 











50, HOLBORN VIADUCT, LONDON, E.C, —_ 


HALL’S REFRIGERATING MACHINERY 


400 MACHINES FITTED |300,000 TONS OF MEAT, 
ON BOARD SHIP. DAIRY PRODUCE, &c., 


—_—:— Imported Annually with 
900 MACHINES SUPPLIED. Hall’s Machines. 


(All made at our Works, Dartford.) 











REFRIGERATING INSTALLATIONS SUPPLIED 


TO 


H.M. Admiralty, War Department, H.M. Ordnance Department, 
H.M. Council of India, H.M. Inland Revenue, ‘'H.M. Niger Coast 
Protectorate; the Russian, French, Japanese, Dutch and Chilian 
Admiralties ; London County Council; South Australian, Queens- 
land, Victoria, Western Australian Governments, &c. 


J. & E. HALL, Lftd., .., 


23, ST. SWITHIN’S LANE, LONDON; AND DARTFORD IRONWORKS, KENT. 


¥F. L. SMIDTH & CO., 


Copenhagen, = ENGINEERS, —— London. 
LONDON ADDRESS - 18, PARLIAMENT STREET, 3.W. 


Machinery, Kilns, &c. Drawings of Complete Works or Alterations. 
ANALYSES AND OPINIONS ON MATERIALS FOR— 


CEMENT WORKS, 


BRICK WORKS, ” 
LIME WORKS. 



































Lonpon 


CHR. ENGELHART, C.E. 


(See “ Exanrasrie,” June 1, 8 & 22, 1894 ) 





























THE THE “ DIAMOND” TOOL HOUIER, 


EOR HEAVT CcuUTTINcG. 








SAVES GRINDING. SAVES FORGING. 


SAVVIS ST HEEX.. SAVES TIME. 
YVhe Cutter is of Self-hardening Steel, and is 


(Guaranteed to Stand a HEAVIER CUT and a HIGHER SPERD 


Than the Ordinary Forged Tool, 
OF NEW LABOUR-SAVING TOOLS ON APPLICATION. 
AGENTS WANTED AT HOME AND ABROAD. 


EDWARD G. HERBERT, connsroox park works, MANGHESTER. 


GRAFTON. & CO. 


CONTRACTORS TO HM. GOVERNMENT, 
CYCLOPS WORKS, 


BEDFORD. 


LISTS 









Telegrams— 
“GRAFTON, BEDFORD.” 








Illustrated aa Price List free on ve 
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“GENETIC” BOILERS| “SIMPLEX” STEAM PUMPS, |“S"-LAWRENCE” 
le s ¢| FEED PUMPS 
E 228 eee ; LONDON OFFICE: . 
= ie ega 15, VICTORIA STREET. 
: i TE vicronastacet; "NE PTON,  starronnsuire, 
2 =| 328 Lis 1,000, 000 - H.P. 
: =| bee HF , 
= rj ee = BAS : 
i |= BERRYMAN’S 
bet 2 5 struction. 





Send for Descriptive Price Lists, Particulars and 
Discounts to MANUFACTURERS— 


T. TOWARD & CO., 


OUSEBURN, 
NEWCASTLE-ON-TYNE. 


Efficient in use. 


Excellent in Work- 
manship, and very 
low first cost. 


The Cheapest Don- 


Supplied to Messrs. Sir W. 
G. Armstrong & Co., Ltd., 
fora number of Warships; 
also to many of the Prin- 
cipal Engineering Firms 
and Steamship Owners 


throughout the Country. Market. 











oo 





WE HOLD THE 


HIGH TENSION RECORD!!! 


RAADYD THIS AND NOTE: 

“After paying interest and redemption fund on the loan, and all expenses, there is a net 
profit of £1628 9s. 3d., which, | am proud to say, is a unique record for any town, and the 
Council have cause to congratulate themselves that they have the honour of being the only town 
working on the High Tension System that have not made a call upon the rates in their first 
completed year’s working.” 





Report of —— Electrical Engineer, Tunbridge Wells. 





—ALL THE GENERATING PLANT WAS SUPPLIED BY—| Fam 


JOHNSON & PHILLIPS. 
VICTORIA WORKS, OLD CHARLTON, KENT, 


And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 2077 
















key Pumps in = : 


PATENT 


_ HEATERS : 


Sold in the last Ten years. 
Double Brass Tube 


EVAPORATIVE 
CONDENSERS, 


Water Filters, 
Grease Filters, 
Water Softening 
Plant. 


4 a: — 


[ ‘ 





THE BERRYWAN PATENT HEATE: 
Be cae waxes JOSEPH WRIGHT & C2 





1677 








—_— ao a 


96-98, 


LEADENHALL  ST., 
LONDON, £.C. 


Telegraphic Address— 
ALIGHTING, LONDON, 








MANUFACTURER OF 


PORTABLE (<i: arama 
RAILWAY SG" 
MATERIAL ——= 


i —— 


PECKETT & SONS, BRISTOL. 


























LOCOMOTIVES 


Of various Sizes with all the latest improvements ready for Immediate De- 


= | J. F. L, CROSLAND, M.I.C.E., M.I.M.E., Chief Engr. 





livery. Engines specially designed for every requirement and gauge. 
Full Particulars on Application, Telegrams: “PECKETT; BRISTOR.” 














ESTABLISHED 1859, 


SUBSCRIBED CAPITAL - £375,000. 





EMPLOYERS 
INSURED AGAINST 
CLAIMS UNDER 
“THE EMPLOYERS’ 

LIABILITY ACT.” 


Inspection and Insurance 
of BOILERS and ENGINES, 





OVER 40,000 BOILER 
AND ENGINES 
UNDER 
SUPERVISION 





THIRD PARTY FIDELITY 
AND 
GUARANTEE INSURANCE. 


eee 








EDWARD HADFIELD—Seeretary. 


lOO 


APPLICATION FOR AGENOIES INVITED. 


BLUMANN & STERN, LIMITED, 


PLOUGH BRIDGE, i i 
LONDON, S.E. 


OIL AND TALLOW REFINERS 




















AND 
GREASE MANUFACTURERS, 
SPEOIALITIES ; 


High-class Engine, Cylinder and 
Solidified Oils, 


ALSO 


NON-CONDUCTING BOILER CEMENTS & FLUIDS. 


946 





























Dec. 31, 1897.] ENGINE 





ERING. 15 








THE stay TURBINE| 


AN EFFICIENT MEANS OF APPLYING WATER POWER 
TO ALL KINDS OF MACHINERY. 


THIS GLASS OF TURBINE IS LARGELY USEB FOR 
ELEGTRIO LIGHTING. 





Pamphlets, Drawings, and Estimates on application. 


GILBERT GILKES & 6O,, Ltd, 


EANWD)DAE. 1655 


HIGH-SPEED. “NOISELESS” ENGINES 











GUYOT’S PATENT. 


_ Simple, Compeund or Triple Expansion ; 
Condensing or Non-Condensing; 
Double or Triple Cran 8. 


GREAT SIMPLICITY OF CONSTRUCTION. 
ABSENCE OF VIBRATION. 





cing, |, = 


Suitable for long continuous running; Auto- 
matio Lubrication; Great Economy of Oil; 
imum of of Attendance, 


FOR DYNAMO, FAN 
And every other kind of Driving, 


REDPATE & PABRIS, 
Lea Cut Ironworks, LIMEHOUSE, LONDON, E. 
Contractors to Admiralty. Telegrams: “‘ REDPATH, LIMEHOUSE, a a 1844 


ISAAC STOREY & SONS, 
Knott Mill, MANCHESTER. 














PROELL’S 


PATENT SPRING GOVERNOR? 


COMBINED WITH THROTTLE VALVE. 


Especially suitable for high-class electric lighting engines, and all 
high-speed engines where regularity is a desideratum. 





This Governor is unequalled for the smallness of irregularity 
of speed which it permits, 





PRICE LIST FORWARDED ON APPLICATION. 


LONDON AGENT FOR PROELL’S SPECIALITIES :— 








1591 


H. KUHNE, 25-35, NEW BROAD STREET, E.C. 














ABC FANS. 
BLOWERS. 

EXHAUSTERS. 

ENGINES. 


Send for Catalogues. 


AMERICAN ‘ eS 





















BLOWER CO., aii 
70, , 
Gracechurch 8t., STEAM 
LONDON. PUMPS. 





2110 





ABC HEATING 
and DRYING 
APPARATUS 


For Live & Exhaust Steam. 


FEED-WATER 
HEATERS. 


CHARLES ERITH, Manager. 


LANARKSHIRE STEEL CO., Ld., 
MOTHERWELL, N.B. (SHE Abminacry. 

















THE ADMIRALTY. 


Manufacturers of MILD STEEL BARS, ANGLES, BULBS, 
and BULB THES, by SIEMENS PROCESS, 


Guaranteed to pass Admiralty, Lloyds’, Board of Trade, Bureau 
Veritas, Indian State Railways, and other Tests. 
LANARKSHIRE LANARKSHIRE 


BRANDS: BOILER @ @ STEEL. SHIP @ STEEL. 
___Telograms: “SIEMENS, MOTHERWELL” 78 














MAKERS OF 


PATENT (OLD DRAWN Nn Sra lame. 





MINING 
ELECTRICAL, ano 


HYDRAULIC ENGINEERS. 
ALSO FOR WATER TUBE BOILERS. TORPEDO BOATS AND THEIR DESTROYERS, 


ENGINEERS, 
BOILER MAKERS , 


SHIPBUILDERS. 


SSS SSS 


_ Wonks rs SMETHWICK. BIRMINGHAM. - a 


SS 
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Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROVAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, £.C. 


Contractors to British Admiralty, War Department, and 
_ Foreign and Colonial Governments. 











MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars ee for constructive purposes. 


CASTINGS of all kinds and aaah sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all oie 
ments. 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 


GLASGOW . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS AND DIMENSIONS, 


(ALL STEEL BY SIEMENS PROCESS. ) 
Admiralty, Lloyds’ Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 

Steel BOILER PLATES of largest dimensions. 

All kinds of FLANGING WORK by Hydraulic Pressure. 9770 


ELEVEN FIRST AWARDS. y 
) Gold Medal at Edinburgh, 1890, | lsat 


AND 


Highest Award, Chicago, 1893. 


ERTH (AUGE (jy, ASS 






































ER! prepared to withstand very high pressure 


and great variation of temperature 


W"ecrueeyey JOHN MONCRIEFF, PERTH. 











JOHN ROGERSON & CoO,, LT: 


NAVAL & WAR DEPARTMENTS, 


CONTRACTORS TO H.M. (ESTABLISHED 1862.) 
WOLSINGHAM, via DARLINGTON. 


STEE CASTINGS, 


FORGINGS, 


OF EVERY DESCRIPTION, ROUGH OR FINISHED. 








RUDDERS, STERN FRAMES, PROPELLERS, erect: &c. 


——— STEERING CEAR - 


FINISHED AND FITTED ON BOARD. 2441 
LOCO. WHEEL CENTRES, TOOTH WHEELS, DREDGER WORK, &c. 





TEA 


WEARDALE IRON AND COAL CO., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c. 


(LARGEST PLATES IN THE TRADE.) 


ALSO STEEL OR IRON BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINGLE 
ROUND EDGE TYRE BARS, FOR CARRIACES AND OMNIBUSES, &o. 
ALL STEEL MADE BY SIEMENS ACID PROCESS— 
Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, British Corporation, and other Tests 


BRANDS : . STEEL ~Wearge IRON BARS, ** Weardale,” “Tudhoe Best Sera 


** Tudhoe Crown,” and “ Diamond 
WEARpaLs, for Botiors, Cylinders, Plough Shares, and thin’ 
P IQ ' RON HEMATITE, gece Sted i Making and Foundry Purposes. 
COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 
House, Steam, Manufacturing, and Gas Coals. Coke for Foun and Blast Furnace use, 
Sfliea Brieks f for Lining Steel Melting Furnaces. Five rie and Fire Clay. 





Tudhoe Iron Works, SPENNYMOOR. mond ene Thames 8t., LONDON, EC. 
Offices Mercantile Chambers, Quayside, irahange IDBLESBROUGH. 
NEWCASTLE-ON-TYNE. Victoria T ‘errace, W. HAR’ IL. 
15, Grosvenor Chambers, Deansgate, MANCHESTER. 128, Hope Street, GLASGOW. 225 


WAREHOUSES :—George Yard, Upper Thames Street, LONDON, E.0.; and GATESHEAD-ON TYN ¢. 














WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


sings & PORTABLE ENGINES, 


HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES, 
CORN MILLS. 
SAW BENCHES, &c. 
Tron Castings 
For ENGINEERS, BUILDERS, &e. 

ae 2281 
= / : Telegrame : ‘‘Foster, Lincoln.” 
SSS > Telephone No. 18. (.t2i9%s: ). 





















[THEOLDEST] 
THE: BEST. 
THE CHEAPEST} 


© Ae A 
OY ANH 
o gye'y 
GANDYS ¥*> 
Luery Bell guaranited 
& sldmped- every foot 
GANDYS © 
bo -olherbelfis genuine: 
vWorKs SEACOMBE 
CHESHIRE © 























ee I 


























——— 





—— 
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LE GRAND & SUTCLIFF, 


PROPRIETORS OF NORTON’S PATENT 


rf ii il | REGISTERING TURNSTILES. 
fn ABYSSINIAN AND ARTESIAN TUBE WELLS. 


Pry Head Oca: 126, Bunhill Row, London, B.C. 


PTE 





















/ VOUTCKL Y MALHINED 


apeniy of Cas for the lighter part of Tools and Machines, suppl clean, sound and soft castings, which effect 
very youl erable saving my with eine 1 


Pbamgrecgp ne producing a finished article polished steel, and free from 
poy ed ap of Malleable, Annealed, and ‘oOo ee — 
=m WALLS © 
Largest Makers of een a Soft and Fine 


— & STRUTHERS, Brasfomders eae, 











CONTRACTORS to THE ADMIRALTY. 
CASTINGS OF STEMS, 
STS, 





SYRENS AND MACHINERY 





NZ von niet fi Tin Fim Vales. 


Steam Signalling Apparatus. Visible Supply Impermeators, 2186 








LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT, and are -_ ed so as to have two distinct actions— 
one to press the Packing Ring outwards against ‘the walls of the cylinder, and the other to press the 
Rings apart against the flat faces. Thus no inclined plane requiced in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887, 





LOCKWOOD AND CARLISLE, 


EAGLE EFOUNDEYT;, Fernsehen le 2472 


CHEAP TRANSPORT. 


1 IMPROVED AERIAL WIRE 
<N ROPEWAYS. 


(ROE & BEDLINGTON a 











ADVANTAGES OVER OTHER SYSTEMS ;— 


Economy in Cost and Working. 
we oe Fy of Construction with High-elass 
Mate! 
Long Spans and Steep Gradients Overcome. 
Reduced Wear of Cables and few Supports. 








Betimates, Pamphlets, and Full Partiowars 
on application to the— 


2504 


Telegrams : ** Ropeways, t ondon.” 





| Ropeways Syndicate, d é 





150, Leadenhall 1D Street, London, E.C. 


BRITISH THOMSON-HOUSTON 


COMPANY, LIMITED, 
Electrical Engineers 
and Contractors. 


ELECTRICAL MACHINERY & APPARATUS. 


Traction. 


RAILWAY and TRAMWAY MOTORS and EQUIPMENTS. 
ELECTRIC LOCOMOTIVES for RAILWAY and MINING WORK. 
OVERHEAD TROLLEY, OPEN CONDUIT, THIRD RAIL 
and SUNT AS CONTACT SYSTEMS. 


Power Transmission. 


DIRECT and ALTERNATING CURRENT GENERATORS 
and MOTORS. 
TRANSFORMERS, ROTARY CONVERTERS, 
MOTOR GENERATORS. 
COMPLETE SYSTEM for the OPERATION of FACTORIES. 
GENERATORS for ELECTROLYTIC PURPOSES. 











Jig Blectric Pumps, Cranes, Hoists & Coal Cutters 


Lighting Plants, Are, J lternating and Direct 
Current. 





STANDARD ELECTRICAL APPARATUS 


For Traction, Lighting, Power Transmission and all Industrial Applications. 





ADDRESS: 


THE BRITISH THOMSON-HOUSTON CO., L” 


83, Cannon Street, London, E.C. = 


THE VAUXHALL IRONWORKS 60., L'?- 


(Successors to ALEX. WILSON & 00., Ltd.) 
ENGINEERS, Wandsworth Road, 
LONDON, S.W. 


City Office 
46, LEADENHALL 8T., E.C. 


Works Telegraphic Addre 
WELLHOLE, LONDON. 


LAUNCH 


AND 


MARINE 
_ ENGINES 


AND 


BOILERS. 


SCREW PROPELLERS 


arose IN IRON, STEEL & BRONZE. 
























% Sole Makers of 2415 
; Tre “VAUXHALL” 
= DONKEY PUMP 


"Duplex & Centrifugal Pumps. 
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WINDING ENGINES & CRANES 


FOR MINES, Xo. 





4 nH 
u cs 


ERNEST SCOTT & MOUNTAIN, m 


Engineers, 


NEWOAS'T EE ‘3-OM-2" 32m. 


LONDON OFFICE: 20, New Bridge Street, Blackfriars, E,C, 
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HOISTING WACHNER ERIE TRAVELLERS, fo, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


ed ee el 


J. BOOTH & BROS., 


EBRODLEY, LANDS. 
General Agent: A. KE. W. GWYN, 1l4a; Queen Victoria Street, LONDON, E.C. 
Agents for Scotland: THOS. HILL & CO., 12 to 30, Spoutmouth, GLASGOW. 1791 





CONTRACTORS TO 


felegrapkic Address | 
BRITISH AND FOREIGN GOVERNMENTS 


“ESOO, NEWOASTLE-ON-TYNE.” 


TRANSMISSION OF POWER 


BY ELECTRICITY. 
ELEOTRIO PUMPING, 
m HAULING & WINDING, 
OOAL OUTTING, 
FANS, 
“e DRILLING, &c., &c., 
For Oollieries and other purposes. 


















ELECTRIG LIGHTING 


OF 
MANSIONS, PUBLIC BUILDINGS, 
WORKSHOPS, FACTORIES, MILLS, 
COLLIERIES, SHIPS, &e. 







MANUFACTURERS OF 


“TYNE” DYNAMOS, 
MOTORS, ARC LAMPS, 
COMBINED ENGINES AND DYNAMOS, 
SEARCH LIGHT PLANTS, 
ELECTRIC LIGHT ENGINES. 
en eee 


AUXILIARY ENGINES AND MACHINERY. 
FEED, FIRE AND BILGE PUMPS. 
FANS (VENTILATING & FORCED DRAUGHT). sae 
WORKSHOP ENGINES, &e., &. TYNE DYNAMO (Government Type). 


—— COMPLETE CATALOGUE ON APPLICATION. —— 20% 








—_— 








Grover Spring Washer’ Nut-Lock 


civinc A BoLT AGTIVE ENERGY 
In ADDITION TO PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 





on‘jthe 


A Standard Fastenin 








SCORES OF MILLIONS IN USE 








Largest Railway Systems in the World. 








y GROVER & 00, 


WHARF ROAD, LONDON, N. «.. 





C. ISLER & CO,, 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, LONDON, 8.E. 








2 
IMPROVED 


TUBE 
WELLS 














Saf 











AND “38 tel] L27A 5 I7}| 18) 191 | 20 
a: 
DRIVING = 2B 
=f : Gra 
APPARATUS 35 


Danielsson sc. 





C. ISLER’S BORING TOOLS 
_For Artesian Wells and other purposes. 








ARTESIAN 





BORED inves fF Y 
TUBE ia iL 
WELLS \ | | 


FOR 






wale 
= Sy : 


Pure and Copious 








Water Supplies. 

















TELEGRAPHIC Apprgss, “ADOPTED, LONDON.” 








C. Isler & Co.’s Patent Registering Turnstiles. 


2314 
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INSURANCE OFFICE 


HEAD OFFICE :— 


63, THREADNEEDLE STREET, £.C. 


60, Charing Cross, S.W. 
Branch oo . Baap Street, W. 


The Oldest purely Fire in London hancery Lane, W.C. 
Office in th Re "World. {s Mincing ne, E.C. 


sUM INSURED IN 1896, S3SS,952,800 
HILL’S soe FLUSH SIDE COLD SAW. 


The only certain and reliable method of securing saw to spindle. 


Hill’s Patent Automatic Saw Sharpening Machine. 
Many in use. 


yp MALLEABLE IRON CASTINGS 


OF SUPERIOR QUALITY. 


ISAAC HILL & SON, 


St. George’s Works, DERBY. sood 


THE NILES TOOL WORKS Co. 
HAMILTON, OHIO, U.S.A. 


PULLEY MACHINERY, LATHES & BORERS. 


MACHINE 
TOOLS. 1 


— =——==== Correspondence Solicited. 

50-in. PULLEY BORER. 2335 

BRANCH OFFICE:—39, VICTORIA STREET, WESTMINSTER, S.W. 
Telegraphic Address: ‘ Niliacus, London.” 


© SUN 























WOODHOUSE & RIXSON, ff 


SHHFFIEHLD. 
CRANKS 














W.J.DAVIES & SONS 
109, Weston St., 8.5. 
Estab. 1698, 2176 


EMERY & EMERY CLOTH) 


HAMILTON & CO., 


PAINTING BRUSH MANUFACTURERS. 


Sole Makers of Watkins’s Patent Brushes warranted te remain sound in water, oil or turps. 








For Price Liste apply to Oil Merchants, Lead and Paint Manufacturers, do, 2111 
MANUFAOTORY—96, CLHRKEHNWHLL ROAD, LONDON, B.O. 





HOT WATER BOILERS 


PIPES AND CONNECTIONS, 
IRON PIPES, 


&c., FOR 
Gas & Water 


Hot Air Apparatus 
—— ERECTED COMPLETE. — 
THE LARGEST AND MOST COMPLETE STOOK IN THE TRADE. 


Od 4294 
Catalogue Gratis. Illustrated Price Book, 15th Edition, mse 1s. 











5 LocoMOTWE 
TANK ENGINES 


Of all a s and any 
size, fo! 


4 Ironworks, 
"9 Collieries, 
= Contractors, Doeks, 
; E Manufactorie:, 
~ #4 Branch Railways, 
eg &e., &e. 


ally designed for any 

c ces, or to suit any 
i Gauge of Railway. 

5, ARRANCEMENTS MADE FOR 


On —— —_ :. 
otherwise. 


PATENT ELASTIC CLUTCH 
> COUPLING 


Upwards of 


# 160,000 HP. 
Successfully at work. 








SUITABLE FOR HIGH 
OR LOW SPEEDS. 


5 ii ati Sie 
concen aa 


oe sel pleat ee 


Sole Makers: 2576 


COWLISHAW, WALKER & C0.,L™: ETRURIA, STOKE-ON- -TRENT 


LLOYD'S! al PANS. 


® BLOWING. EXHAUSTING 2" VENTILATING. 


LLOYD & WUEN ZR) 


G4 Sumer S¢ Southwark 
LORDON. S. E. 








VEN 
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LITTLEJONN & SERVICE, 


ENGINEERS, 


JOHNSTONE, nr. GLASGOW. 


Telegrams—* THORN, JOHNSTONE.” 
Telephone No. 41. 


London Agents : Messrs. T. B, GUTHRIE & SON, 
96-98, Leadenhall Street. 


CRANES OF ALL TYPES, 


ALSO 


SHIPBUILDERS’ 
MAGHINE 
TOOLS. 












Supplied 
to 
Clyde 
Navigation, 
GLASGOW. <éaaeem 


GLASCOW 





JOHNSTONE NA 




















ANHYDROUS iii 


CLAYTON & SHUTTLEWORTH 


Works : LINCOLN. London Show Room: 95, QUEEN VICTORIA ST., E.C. 


OVER GO,OOO ENGINES AND THRASHING MACHINES MADE AND SOLD. 









PORTABLE & SEMI. PORTABLE 
ENGINES. For all kinds of fuel. 








UNDERTYPE ENGINES 





VERTICAL ENGINES & BOILERS. High-pressure or Compound. 





TRACTION ENGINES. 


FIXED ENGINES OF ALL KINDS. 
ALSO MINING MACHINERY, 
Cornish Boilers, Thrashing Machines, Straw Elevators, Chaff Cutters, Maize Shellers, Grinding 


OIL & GAS ENGINES. 





Mills, Saw Benches, Centrifugal Pumps, &e. 


CATALOGUES FREE BY POST ON APPLICATION. 2474 


F. WIGGINS & SONS, 


10, TOWER HILL, E., and 
102 & 103, MINORIES, E.C., LONDON. 


For ey Stoves, Ventilaters, Electrical Work 
and Philosophical, and for all purposes. 
LARGEST STOCK IN THE WORLD, 


CONTRACTORS TO H.M. ggasi 
TELEPHONE No. 2248 AVENUB. 


AMMONIA 


FOR ICE-MAKING AND REFRIGERATION. 
As Supplied to the LINDE BRITISH REFRIGERATION @@., LIMITED. 
Absolutely the PUREST AMMONIA PRODUOED. 


WRITE FOR PARTICULARS AND PRICES. 
































The STANDARD AMMONIA CO., Ld., Old Ford, LONDON, E. 
— & RAYNER 


ADMIRALTY CONTRACTORS, 


SOLE MAKERS OF 
RAYNE E'S 


EVAPORATORS 


FRESH WATER FEED 
Make-up 

} Apparatus. 
= = Feed Water 
Heaters. 


Fresh Water 
Distillers. 


APPROVED BY 


= Board of Trade 
FRESH WATER FROM SEA WATER. 












































777, COMMERCIAL ROAD, LIMEHOUSE, LONDON, E. 1884 


= | 63, FORE ST., LONDON, E.C., & BRANCHES, 


‘Blackman 


VENTILATING cO., LTD., 
Ske 46 VENTILATING, 
(( My WARMING, 
DRYING. 








TRADE MARK 1678 





COLD MEDAL, erent Exhibition, 1885, 





MATHEMATICAL INSTRUMENT 


MANUFAOTURER 
To H.M.’s Government, Council of India, pean and 
Art Department, Admiralty, 
Mathematical, Drawing and Sarveyla —_— 
of every description, of the highest quality and finish, 
at the most moderate prices. 2566 
Price List post free. Engine Divider to the Trade. 


Address; GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


ASK FOR 
EYRE & SPOTTISWOODE'S 


ILLUSTRATED CATALOGUE OF 


MATHEMATICAL DRAWING INSTRUMENTS 


Geometrical Models, Drawing Boards, T -squares, Set- 
squares, Drawing Paper, Pencils, Crayons, Indian Ink, 
Brushes, Water Colours, and all Drawing Materials 
sultable’ for a Technical Students & others. 








EYRE & SPOTTISWOODE, 


Great New Street, London, E.C. 2018 





. {Patent AIR COMPRESSORS 


To Work to Any Pressure. 


Vacuum i “ ~_ 





a Progress. 


GEORGE SCOTT & SON 











Tel. Address—‘‘ Vaporise, London.” Telephone No. 5210. 


4, OHRISTIAN STREET, LONDON, *”” 











Warinne GCivac and Waidhtc randind 


_ 
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WM MUIR & Go 


LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tele, Address, “BRITANNIA, MANCHESTER.” 


MANUFACTURERS OF 


MACHINE TOOLS of the most 
roved Ara with all essential conveniences. 


MILLING ACHINES as follows: 
HORIZONTAL | Sze of thoes Machines vary 
UNIVERSAL most massive. 

URE’S Patent UNIVERSAL 

MILLING MACHINHS, with two 


spindles, one to work vertically and the other 
horizontally. 


ALFRED MUIR’S Patent MILL- 
ING CUTTERS, which remove 


pes ooh material in a given’ time than any other 


MILLING CUTTERS, Ordinary. 
CUTTHR GRINDING MA- 


CHINES. 

GRINDING MACHINES, eett- -aoting, 
for external, internal, parallel or ’ taper wor 
also cutters. 


HOLLOW MANDREL LATHES, 
agg sizes, with Hole in Mandrel up to 2 tt. 
Capstan Rest for 3in. square tool, or larger. 


SPECIAL BRASS FINISHERS’ 
LATHES with Onpetan Rest and 


Guide Screw Ohasing arrangement. 


HANSON’S FLANGING MA- 
CHINES, for Flanging Rings of Boiler 


ALFRED MUIR’S Patent OVAL 
HOLE and CIRCULAR HOLE 


BORINGMACHINHS, for Marine 
Boilers, &c. 


JORDAN’S Patent MULTIPLE 


DRILLING MACHINH, | for 
Boiler Shells and Boiler Flue Rings. 


SPECIAL MACHINERY for Ord 


nance, Small Arma, &c, 
We have in STOCK or in PROGRESS various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand. 


RYDER’S 
FORGING MAGHINES. 









SHIWWVH 3Ald HO ‘HN0d “JIHHL HLIM 


Various Sizes and Weights, ranging 
from 23 cwt. to 5 tons. 


WILLIAM YDER 


BEEHIVE WORKS, 


BOLTON. 


Original Inventor, Patentee and 
Maker. 





Also Maker of Sawing Machines for Hot Iron, 
Coke-breaking Machines, and other Tools; 
Fluted Rollers, Spindles and Flyers; 

Ring Spindles for Cotton Machinery. 1608 





JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, _ EMERY WHEELS 
EMERY CLOTH, For all Purposes 
Wellington Mills, GLASS PAPER, = 


WESTMINSTER BRIDGE ROAD, 


LONDON, 8.5. 


SIMPLEX LEAD 
GLAZING 











NO SPECIAL CONTRACT REQUIRED, 


NO ZINC, IRON, OR PUTTY —_— 


ANY Quantity euPPLiED. 
Over 1,000,000 superficial feet in use on 2,500 Structures. 


ROVER & CO., LIM., <2 
G O ENGINEERS, &c. ; ; ga 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, A EG —— J 


Write for I Hustrations and full Particulars (sent alk Sree). 





















Rha [at 


, 


Bridge over River Trent, L.D. & E. C. Railway (4 spans, 145 ft each), 


ANDY HANDYSIDE & CO., L® 


Britannia Works, 104, Queen Victoria St., 
DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 








2401 _ 








f CRUCIBLES 


WoRES: 
LAMBETH, LONDON, ROWLEY 
REGI8, 8TAFF8., SMETHWICK, 
87, HELEN’8, PAISLEY, N.B., 

and PARI8, 


DHPOTS: 
Granville 8t., BIRMINGHAM. 
100, 8oho 8t., LIVERPOOL. 
77, Deansgate, "MANCHESTER. 
88 4 40, Bothwell 8t., GLASGOW. 
6, Rue de Paradis, PARIS. 
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LAMBETH, LONDON, S.E. 


BLACK LEAD, &c. 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 





4000 CANDLE POWER * 
FROM OL 





References can be ‘given to Users 
in every part of the World. 


OVER 11,000 SOLD. 
BEWARE OF CRUDE IMITATIONS 
bringing discredit on our system. 
TheONLY LAMPwhich has stood the 
TEST of THE MARKET. 
EACH LAMP GUARANTEED. 
Over 500 used on the Manchester Ship Canal. 
Adopted by 25 Governments. 
300 British & Foreign Railways. 
and by ALL Leading Firms. 


HORIZONTAL FLAME unaffected by WEATHER. 
THE BEST 18 THE SIMPLEST. 











COMPLETE. 
No. @.— 500 Candles, small hand pattern .. @7 7 @ 
No, 1.1500 Candles, hand pattern, wi! 

2 size burner for Tar Oil . £10 @ @ 


0, 2 
No. 8.1500 or 2500 — useful and 
portable pa’ £15 10 @ 

No, 3.—2500. or 3500 ‘Sandie, Manchester Bhip 
Canal pat R16 10 0 

No. +-oS* or ah Cale, A most powerful 
ee ee £1715 0 
rose. . To ‘aioe Kenosine oR Perroieum 16 Formos 

OCoumrnizs, & Tan O11 OR THE ABOVE Us Great Burra, 


fy 
WELLS’ ~ UNBREAKABLE” 
LAMPS & OIL FEEDERS. 
OVER TWO MILLIONS SOLD. 


HORIZONTAL OIL FEEDERS, 
witn 
Valves & Brass Tops. 
No. he cs Dosen, 
Be 1a, * ie me 

New Improved Pattern Handle Doser. 
Also made Without Valve.” “am 2 ine Ss Filler, 


Wells’ Torch Lamps. 


For Sperm, Rape, Colsa, or other heavy Smokeless Oil. 
















Also used for Kerosene, 
No. 6, Pint, Hook No. 8, as shewn, 
No.6a, § Pint, bck Ho. f.cochesn, 
Dosen. 
No.8s,1 Pint, Hook No §. asshewe, 
36a. per Dosen. 


WELLS’ O1L GAS GENERATING LAMPS. 


ht from Kerosene or Petroleum t 

mm or Bmel) at lesa than one ere... 
Perfect Safety. 

Vo EzplosiveNaptha used 
Thousands sold. 





















0. 144 with Tripod 





Extra Burners 





The Miner’s Favorite. 

Thousands Sold. 

Used exclusively by De Beers, 
Randt Mines, &o. 








Sd he ask Dangly Priet tome 


B.C. WELLS &C0, "4i*Panoras, ° LONDON 











Branch: Cheetham, Manchester. 
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ARTESIAN BORED TUBE WELLS 


where the Springs are situated some 
distance below surface, or in hard 
strata. 


DRIVEN TUBE WELLS. 


A number can be spread 


over a large area and —o-- 
coupled together with 
horizontal mains and H 
connected to one Windmills 
“he 
Halladay” 


Sensitive and 
Storm Resisting. 

In all sizes from 
10 ft. diameter to 60 ft. 

Direct- a for pump- 
ing, or geared for driving 
Dynamos and all classes of 
Farm n and other mac! achinery. 


r Wire— 


ALFRED WILLIAMS & Co. 


HYDRAULIC ENGINEERS AND 
Contractors TO H.M. GOVERNMENT, 
























39, Gt. Eastern St., London, E.C. 
Telegrams: “ Ventulus, London.” is 








Patent — Washing Machines. 


One Gear drives both Machin 











D. & ; TULLIS, 


LAUNDRY ENGINEERS, a 
KILBOWIE, CLASCOW. 


B= POP 


SAFETY AND 
WATER RELIEF 








Ashton Valve Co. 


34, Queen St., 1962 
LONDON, E.C. 
SURVIVAL OF THE FITTEST. 
CHARLES TAYLOR'S 


PATENT MACHINE VICE 


Now stands alone in the market ; no other is sold 
or advertised to any extent, OVER 6000 SOLD. 

















UNI UE 


FEATURES. Price List. 


SELF-CENTRING. 


Beats all the Yankee 
Universal Chucks, holds 
tighter, truer, and wears 

longer. 


Stands heavy engineers’ [ 
work on back-ge: 





Lathes, 


All Wearing —_ Hardened, which is a> 
th the Yankee Chucks. 
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ymee= DY NAMOS 
° 17, SOHO SQUARE, LONDON, W. ww 
SIEMENS AND OTHER SYSTEMS CONVERTED AT A SMALL COST. 
MANUFACTURERS OF CRUCIBLES AND SIEMENS 
SOLE MAKERS OF MUSHET’S SPECIAL & TITANIC CAST STEELS. 


ENGINEERING. 
NEWCASTLE-on-TYNE, 
WILL GASIFY COAL, COKE, BREEZE, TOWN’S REFUSE, &c. 
W. F. MASON, Ltd., Engineers, MANCHESTER. 
ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS. oii 


CASTLE 
HIGH EFFICIENCY, 
STEEL, IRON, COPPER, CHEMICAL, BRICK, POTTERY AND GLASS WORKS. 
SAMUEL OSBORN & CO., 
Of every kind, and up to 15 tons each. 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


























THE BRYMBO STEEL CO., L’. 


Ww RESZHEAM, 


Producers of SPECIAL MILD & HARD STEELS 
by the OPEN HEARTH PROCESS. 


MANUFACTURERS OF 


INGOTS OF ALL coed 







SPECIAL STEEL FOR CASE- 
HARDENING & POLISHING 


BILLETS, 
s PERFECTLY SOUND. 


AND SHAPES 


TIN BARS, 
| FOR FORGINGS. 













STEEL OF “SWEDISH” QUALITY ‘‘DEAD” SOFT. 
OR ANY SPECIFIED PERCENTAGE OF CARBON GUARANTEED. 
This Steel is of the finest quality. 







2475 






Telegraphic Addresa: “RTT. mP c.tarrn.< ....... .. 








C. TAYLOR, ““"strece,” BIRMINGHAM. 












UL oe 
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SGRIVEN & CO., LEEDS. 


EstaB. 1851. Tele. Address—-‘ ScRIVEN, 0 J Telephone No. 1819. 


For Engineers, Shipbuilders, Boilermakers & Bridge Builders. 








SCRIVEN’S VERTICAL PLATE-BENDING MACHINE. 


Will Bend Plates to the End without Flat. 





3, PLATE EDGE S AND BUTT Rona MACHINE. | Makers to the British and Foreign Governments. 1546 











First-class Medals—Paris, 1885; London, 1862, Gold Medals—Paris, 1878; Melbourne, 1881, 


SHELTON IRON. 
SHELTON STEEL. 


All sizes and sections of BARS, ANGLES, 
z SHELTON ere TEES, CHANNELS, 4 
BRANDS. SHELTON STEEL 
BRANDS. © a GRANVILLE io sian PLATES, SHEETS, ie &c. 3 




















ENQUIRIES TO— 











THE SHELTON IRON, STEEL & COAL CO., Ltd., STOKE-ON-TRENT, STAFFORDSHIRE; 


OR 122, CANNON STREET, LONDON, H.C. 
Telegraphic Address : ‘‘ Shelton, Stoke-on-Trent.” Telephone No. 11. | Telegraphic Address : ‘‘ Sheltonian, London.” Telephone No. 1886. 














Illustrated i Catalogues" containing & Simple I Rules for T Transmission of P Power by ‘Belte, Ropes, Shafts & Wheels, ‘pest free. ° 2161 








y BUTLER & CO., HALIFAX, 


“BUTLER, HALIFAX, ENGLAND.” 


Telegraphic Address: 


~~ “2 ENGLAND. 





cSS== = 
IMPROVED 20 in. STROKE SHAPING MACHINE. 1999 


MACHINE TOOLS & HYDRAULIC MACHINERY 


WHITE'S PATENT ANGLE-IRON PLANING MACHINE. 


Highest Award for Labour-Saving Machine Tools—Tynemouth and Newcastle. 


nama = mia a, 


-a/RERR SnyAne & co| 


Points and Oreneings to any Specification. 


Portable, Tramway & Permanent Way Material. 





CATALOGUES. 


Catalogues in English and Spanish, containing over 
200 Illustrations, 2300 Prices, and complete DATA, 
forming the most comprehensive Manuals on Light 
Railways ever issued. 


WORKS : STOKE-ON-TRENT. 2440 
OFFICES: 20, Bucklersbury, E.C. 


KERR, STUART &CO. [: 








All communications to be addressed to the London Off ¢, 


KERR, STUART&CO. 








ea a oe ae mew on 
RR AR 
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THE MASON 
Pump Pressure Regulator, 


— FOR — 
Fire, Waterworks and 
Elevator Pumps. 
Guaranteed not to stick. 


* /T IS THE STANDARD. 








THE MASON REGULATOR CO. 


BOSTON, MASS., U.S.A. 


Manufacturers of 

Steam Pumps, Reducing Valves, Damper Regu- 
lators, and Steam Regulating Appliances of all 
descriptions, 


COPENHAGEN : LONDON : 
er — = ty 55. 75, Queen Victoria Street. 
SYDNEY: 
33, me ys aa es 315, Kent Street. 2312 





JOHN BELLAMY 


Engineer and Boiler Maker, 
MILLWALL, LONDON. 


Telegraphic Address : c Bellamy, London,” 
Telephone No, 5157, 





HighClass BOILERS of all types. 















STERNOLINE LUBRICANT 


REGISTERED TRADE MARK. 






BEST, Most Economical and Cheapest Lubricant for Stauffer and all 
other Grease Lubricators. NO HEATED BEARINGS. NO SPLASHING. 


SOLE MAKERS 


_ STERN BROTHERS, © a> ar cuscow 


Telegraphic late: “*Centumvir, London.” 2284 



































The BURHAM BRICK, LIME, & CEMENT CO., Liti,, 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.O. 
BURHAM WORKS, rear AYLESFORD, KENT. 
London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms, 


PORTLAND OFM EN 'T. 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime, 739 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s ‘Patent Diaper | Bricks, —&. 


ieee 


- Steam Winches - 


LIVERPOOL PATTERN, 










AS SUPPLIED TO THE S.S. “MAJESTIC” AND “TEUTONIC,” WHITE STAR LINE, 
AND S.S. “CAMPANIA” AND “LUCANIA,” CUNARD LINE. 








HORIZONTAL TYPE. 





JOHN H.WILSON&Co., Ld. 


BANKHALL LANE, SANDHILLS, LIVERPOOL. 161 














London Office - - 15, Victoria Street, Westminster, S.W. 





Tanks, Cisterns, Cylinders, &c. *“ 
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TUBES AND pee 


NY Tt Mis 





















F ily 





BIRMINGHA M—Nile 8t., Sheopoote 8t,, and 10, Coleshill 8. LONDON—90, Cannon St, E.0,, and 457, Upper Thames St. 
LIVERPOOL—43, Paradise 8. MANOHESTER—42, Deansgate. 


WROUGHT-IRON TUBES & FITTINGS 


FOR GAS, STEAM, WATER, &c., PLAIN AND GALVANIZED. 


Iron Boiler Tubes, Steel Boiler Tubes, a‘ 
Lee TRON O& STEEL TOBES 


Well Tubes, Lining Tubes, Perkin’s 
Hot Water Tubes. Up to 4 fe Diameter, 
TUBES/ | Electrically Welded Fittings 














TUYERE & OTHER COILS 


Of all descriptions and to any Length. 
TELEGRAMS - oe 


WHITAKER BROS. , Ltd., Horsforth, LEEDS. 


_ PROPRIETORS AND SOLE MAKERS OF T. WHITAKER'S PATENT STEAM CRANE NAVVIES 
ar. AND DOUBLE AND SINGLE ACTION STEAM HAMMER PILE DRIVERS. 


N KERR, STUART & CO0., Ltd., 20, Bucklersbury, Mansion House, Lendon Agents. 


ra ot Engineer, Copenhagen, Denmark, Agent for Scandinavia and 
olland 


ERNST POLLAK, 11/2, Czerninplatz, 4, Vienna, Agent for Austria and 
Hungary. 




























Testimonials and Prices on application to 


WHITAKER BROS. HORSFORTH. 


TeiecRamMs—‘t QUARRIES, LEEDS.” 


100 ALREADY SOLD. 


ORME 


pio waicaies the Marsh Lane Tunnel adieatesneiail 
LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEK. ™ 
From W. H. TOPHAM, Esq., C.E. 


ConTRAcTor’s Or¥ick, 65, Kine STREET, MANCHESTER, 22nd November, 1890. 
material, 't —I have known your Navvies for nearly three years, and have found them to do their work, both in hard and soft 
© my satisfaction. The one great advantage is that it can be moved from one spot to another in two or three minutes, also 


th 
ote 's easily changed into an ordinary Loco, Steam Crane. I certainly think that these Cranes are very suitable for the Colonies, 
ey are light and easy of transportation. 











Dear Sirs, 


FORCED 
DRAUGHT. 











Are you short of 
Steam ? 





Do not buy additional boilers, but obtain 
the additional steam by adopting 


The “ MELDRUM” Furnace. 








Is your Coal Bill 
too large? 





Reduce it by buying cheaper coal, and 

etting the same volume of steam 
a more), and a good balance at the 
end of the year— 


Try the “ MELDRUM ” Furnace, 








Don’t Buy New 


Boilers! 





If your Boiler Insurance Company want 
to reduce your steam pressure, do not 
fear that you will be unable to get 
steady running of your engines— 


But buy the‘ MELDRUM’ Furnace, 








Reduce your 
Smoke ! 





If you are troubled by frequent visits 
from the Smoke Inspector, and are 
in constant dread of being presented 
with an invitation to visit the 
Court— 


Try the “MELDRUM” Furnace, 





5000 Sold! 





The demand for the Furnace being ¢on- 
stantly on the increase, take an early 
opportunity of testing the efficiency, 
reliability, economy, and success of— 


The “ MELDRUM” Fornace, 


Meldrum Bros., 


Atlantic Works, 


MANCHESTER. 


Also at London, Leeds, Liverpool, 





Yours truly, W. H. TOPHAM, C.E. 
Chiey Representative of T. A.. WALKER, Esq., on the Manchester Ship Canal, 








Glasgow, Neweastle-on-Tyne, Paris, 
and New York. 9286 
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PARIS EXHIBITION. 


1Ssss. 


Lubricating Oils 
GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L* 


Oil Refiners, 


AND MANUFAOTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves, 


For Textile Machinery of every 
description. 


For Collieries, Iron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 








For Engineers’ and Machinists’ | « 


Tools and Shafting. 
For GAS ENGINES, 





SoLk PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON'S 


LUBRICANTS. 


Descriptive Catalogue (Illustrated) ; 





Paper upon Lubrication by Mr. J.| § 


Veitch Wilson; Price Cards & Samples 
may be obtained from 


PRICE'S PATENT 
CANDLE COMPANY L¢ 


Belmont Works, Battersea, 
LONDON, 


Guardian Building, Cross St., Manchester, 














a & PHILLIPS, 





VALALY 
TLRALAL AN 


VICTORIA WORKS, OLD CHARLTON, KENT, 


And 14, UNION COURT, OLD GROAD STREET, LONDON, E.C. 


CH INES 4 


HUM) TAPING, 
A}? COMPOUNDING.: 


7 Y MAKERS oF THE most AAOQODERN 


TT VHP FOR 
aad J CABLE MAKING, 
STRANDING, 


ARMOURING, 










SHEATHING, 
CABLE LAYING, 
BRAIDING, 
WINDING, 
LAPPINC, 

RUBBER, SILK & 
COTTON COVERING. 


aA ae Vv 
i] ae “Mas * 
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Telegraphic Address— 


PHOENIX BOLT & NUT CO. 





(WM. M. WARDEN & SONS), 





EANDS Won TH, wwarm BSrIeMInN GHAR. 


owe: 


MANUFACTURERS OF EVERY DESCRIPTION OF 








RAILWAY, TRAMWAY. & “TELEGRAPH FASTENINGS. ™ 











nat 


GUARANTEED 
TO DRAIN 
UNDER THE 
MOST 
DIFFICULT 
CONDITIONS. 


For Particulars James 
and 
Advantages 
ask for 
Catalogue D. & 





FR. PUTZ, 8&9, 





KLEIN’S 
PATENT 


“ FREE-FALL” 


TRAPS 


SUPPLIED 
FROM 
LARGE STOCK 
AT 
LOW PRICES. 


——— 


aM PRAPS SENT 
ON 
LONG 
APPROVAL. 


SOLE LICENSEHEE- 


south Parade, MANCHESTER 





“BOLTS, BIRMINGHAM.” 


















27 





_ Dec. 31, 1897.] ENGINEERING. 








MEASURES BROS., LTD., 


Siamens-Martin and Bessemer Steel Joists, 
MEASURES’ JOISTS ARE THE BEST AMD CHEAPEST IN THE MARKET. 


Have now in their Town Stock 6500 tons of STEEL JOISTS, 3 In. to 
Fetes, a’ ‘Ricetad, Gardena, fwepenst Puakea, Suorthionn, Oehanaet 

Cheq aan Plates, Rails, Bolts, &ce. 2% 
SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DHLIVHRYT FROM SToceE. 


SICE GRICE es SON . 





Telephone Ho. 4,586. 











actors 10 
conte 











EHRUPPYP’s STEEL W ORESS,, wii. 
BEST CRUCIBLE & SIEMENS-MARTIN STEEL CASTINGS, 


To stand Admiralty, Board of Trade, Lioyds, and Bureau Veritas tests. 


ARTICLES FOR ARTICLES FOR 


RAILWAYS, HYDRAULIC AND 
SHIPBUILDING ELECTRICAL 
YARDS, MACHINERY. 


ENGINE WORKS, fill 
ROLLING MILLS, 


Also for Wagon, 
Excavator, &c. 





IRON and BRIDGE Builders and 
WORKS. ~ Boiler Makers. 
srecussrams ( KOOmAGR Ucn ADC UD Oa eh, Sy ae oak Rese nes Soe 


___Apply to AUGUST REICHWALD, | {"the Uuited Kingdom, + 9, NeW Broad Street, LONDON, EC. ** 


GEO. RICHARDS & CO., L™: 


Broadheath, near Manchester, 
MANUFACTURERS OF HICH-CLASS MACHINE TOOLS. 
Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Orown Agents for the Colonies, Foreign Governments. 
London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 
Sole Agents for Scotland: MITCHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 




















—__ 








LIST OF OUR Telegrams—RICHARDS, ALTRINCHAM.” Catalogues on application. 


SPECIALITIES, 


—_— 





Patent Side 
Planing Machines 


Pearn’s 
Facing & Boring 
Machines, 


WY in, Radial 
Drilling Machines 


Slot 
Drilling Machines 
Horizontal 
Boring Machines, 


Lathes, &., &c, 











PATENT SIDE PLANING MACHINE (500 in use), 2458 


BOIL BY STEAM 
HEATING OR BOILING BY STEAM 


The objectionable noise when boiling bysteam 

is entirely done away with, and the liquor 

Heated or Boiled Quickly, Economically, 
and Silently. 


LIST OF PRICES. t 
i a é = Lin. pipe 


in. pi 
ithe toate? g 


——_——_— 







NUMEROUS TESTIMONIALS. | 


PICKING, HOPKINS & — 0, LONDON, 








STEAM TRAPS 


@®ee Testimonials). 


PICKING, HOPKINS & CO.’S PATENT TRAPS 


For taking the water of condensed Steam from Pipes, Coils, Pans. 

Heaters, &c., &c., are well known as being the very best for the 

purpose. They are perfectly automatic, require no attention, 
and ad keop the pipes free from water. 


Extraordinary Results by use of these Traps. 





S//j 


_ 
<* 






ma DORR 


OF 
“ STANDARD” 
STEAM PUMPS, 
DUPLEX PUMPS 
AIR PUMPS, 
TAR PUMPS 
HYDRAULIC 
PUMPS, 


WINDMILLS” 


MAKERS OF 


BREWERY. PLANT, 
SUGAR PLANT. 


|| For Water Supply, Pumping, Grinding, xe. 


|| PICKING, HOPKINS & 00, 





ARNOLD WORKS, BOW, LONDON, &. 





AGINTS WANTED 
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Thompson & Co.’s Speciality. 


Improved Wire Rope Pulleys 


FOR 


COLLIERIES & MINES, 


ADAPTABLE FOR 


Winding, Hauling, or Driving Purposes. 











CHARACTERISTICS : 
STRENGTH, 
LENGTH OF LIFE. 
EASE & TRUENESS OF RUNNING. 


ARMS GUARANTEED FAST. 


Advantage of SO Years’ Experience. 
BEST MATERIAL & WORKMANSHIP. 


THOMPSON & CO 


ENGINEERS, &c., 
Victoria Works, TAMWORTH, Staffs. 


Bradley Pulverizer Co., 


MANUFACTURERS OF THE 


GRIFFIN MILL, 
87, WALBROOK, LONDON, E.C. 





a 
575 


25 








: a aw SS 
Sectional View of 30 in. Dry Mill. 


350 


Griffin Mills in suceessful oper- 
ation on Ores, wet or dry, 
Cement Clinkers, &c., &c. 


ef oe © 


SEND FOR FREE ILLUSTRATED CATALOGUE. 


2376 
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ALLSUP & CO., Lo. 


PRESTON, ENGLAND, 


SHIPBUILDERS & ENGINEERS. 








AUSUP COLD 


PRESTON\ 
LANCASHIRE. 











es = —eew  1UGS& SMALLSTEAMERS 
7 — == “ a fan. te all HOPPER BARGES, &e. 9311 
_ Builders of Vessels carrying up to 1000 Tons, D.W. REPAIRING, RE-BOILERING AND RE-CLASSING. 








VICTOR COATES & CO., Ld. 


ENGINEERS AND BOILERMAKERS, BELFAST. Telegraphic Address : 


“LAGAN FOUNDRY, BELPARY” 

Telephone No, 93, 
SPECIALITIES —Coriiss Engines, High-Pressure Boilers, Boiler Mountings, Gearing Feed Pumps, Cranes, Bleaching and Finishing Machinery, 
Distillery Plant, Hydraulic Presses, Tobacco, Soap, Brick, Manure, Felt and Tar, and all Classes of Heavy Machinery. Iron and Brass Foundries, 





Issued subject to our General Terms and Conditions. 


Fe oe 
. 
fo Fen ee 
TT! 1 = 
PPT PT Pee 
[TT oe 














OO —_—— mec <a cinta = 
BEETLING ENGINE. 


— 








SPECIAL BLEACHING & FINISHING MACHINERY 


Kiers, Boiling Pots, Washmills, Rubbcards, Blueing & Water Mangles, Drying Machines, 
Mangles, Callenders, Beetling Engines. 
FULL PARTICULARS AND PRICES ON APPLICATION. 





43 
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SOUTHGATE ENGINEERING CO., LIMITED, 


NEW SOUTHGATH, EBNGLAND. 


CONTRACTORS TO THE WAR OFFICE, INDIAN, COLONIAL AND FOREIGN GOVERNMENTS. 


SPECIAL PLANT 


FOR THE MANUFACTURE OF 


GUNS & PROJECTILES 


INCLUDING 
ORUOIBLE AND OPEN HEARTH 
STEEL FURNAOES, 
HYDRAULIO FORGING HAMMERS 


CRANES, 
STEAM, HAND, ELECTRIC AND 
HYDRAULIC CRANES 
Up to 100 Tens. 
PATENT STEAM PILE 
DRIVING P LANT. BORING, TURNING, 


COAL WASHING PLANT. RIFLING MACHINES, &c. 
Te'ezraphic Address—‘' CENTRIFUGAL,” NEW SOUTHGATE, 





MACHINE TOOLS. 


LATHES. 


DRILLING, PLANING, SHAPING, 


PUNCHING AND 


BENDING MACHINES. 


MAKERS OF THE 


TORNADO DISINTEGRATOR. 


2112 








FRANCIS BERRY & 


SOWERBY 








Sa. 





64 ip. Centres Crank-Shaft Turning Lathe. 


SONS, 


1916 


CONTRACTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1839. 




















The Japanese Battleship “YASHIMA” 


STEAM PIPES COVERED WITH 








MAGNESIA SECTIONAL COVERING. 





SOLE LICENSEES AND 





manuracturers- THE WASHINGTON CHEMICAL CO., LD., 


WASHINGTON STATION, Co. DURHAM. 


2477 


WATER SUPPLY. 


JOHN BLAKE'S Patent SELF-ACTING 


HYDRAULIC RAMS 


Containing hundreds of names of users, and many testimonials. 
Made in sizes to raise from 300 to 400,000 gallons per day. These 
Rams will lift a part of the same water that works them, or they 
can be worked by a stream of dirty water whilst pumping up 
water from a w 








Chis View represents a Ram worked by impure river water, 

whilst pumping pure water from a well or spring and forcing it 

to a small reservoir on the hill, at an elevation of 532 ft. and a 

distance of one mile, from which reservoir the water is gravitated 

for fire-extinguishing and general uirements of mansion, 
stables, farm, and age. 


BLAKE'S HYDRAULIC RAMS have been supplied 
to the following amongst others :— 


His Royal Highness the Duke of Connaught 
His Highness the Maharajah of Kashmir 
His Grace The Duke of Devonshire 

His Grace The Duke of Westminster 

His Grace The Duke of Cleveland 

His Grace The Duke of Po 

His Grace The Duke of Sutherland 

His Grace ‘Ihe Duke of Leeds 

His Grace The Duke of Marlborough 

His Grace The Duke of Grafton 

The Most Hon. The Marquess of Ripen 
The Most Hon. The Marquess of Downshire 
The Most Hon. The Marquess of Abergavenny 
The Most Hon. The Marq of L derry 
The Most Hon. The Marq of Ch 

The Right Hon. The Earl of Derby 

The Right Hon. The Earl of Devon 

The Right Hon. The Earl of Gainsborough 
The Right Hon. The Earl of Romney 

The Right Hon. The Earl of Granard 

‘he Right Hon. uchamp 

The kKight Hon. The Earl of Caledon 

The Right Hon. The Earl of Lichfield 








The Right Hon. Ear! 
The Right Hon. Earl Cowper 


JOHN BLAKE, Ltd., 


Oxford Street Works, Accrington, Lancashire. 


T. & R. LEES, 


ENGINEERS, 


HOLLINWOOD, NEAR MANCHESTER. 


BOILERS A SPECIALITY 


Hollinwood.” 





2308 
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Fitted with cross tubes, all fittings and mountings, longitudinal seame donble riveted. To work at 80 lb, 
2181 Certincate from Botler Insurance Company sent with sach Boiler. Arraige< for coa! and wood fue) 


if led : 
IMPROVED VERTICAL STEEL BOILERS. 
Nominal |Height of, Dia. of |, Nominal Height of, Dis. of 

HP. | Boiler. | Boiler. He. | Boiler. | Boiler, 




















| 6 tt. 6 in. |2 tt. 9 in 8 | 8ft.6in. 3 ft. 6in. 
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THORNYGROFT PATENT WATER-TUBE BOILER, 


BOILERS REPRESENTING OVER 3Q00,QO00 LEP. IN USE IN THE FOLLOWING NAVIES: 




















BRITISH, DANISH, ITALIAN, 
ARCENTINE FRENCH, SPANISH, 
ge? AUSTRIAN, CERMAN, u.S. AMERICA 
iar” os BRAZILIAN. INDIAN, &e., &e. 
pyar. po AND IN YACHTS AND MERCHANT YESSELS. 
vil . 




































































H.M.S. “SPHEHDY” ty pe. 
THE PATENTEES ARE PREPARED TO GRANT LICENSES FOR THE MANUFACTURE OF THESE BOILERS. 
AGENTS FOR THE UNITED STATES OF AMERICA: AGENT FOR RUSSIA: 


THORPE, PLATT & CO., Fidelity Building, 97 to 103, Codar Street, KEW YORK. R. RUNEBERG, Burean Yoga, Liteinij pr., 67, St. Petersburg. 212s 


—— FOR PRICES AND PARTIOULARS APPLY TO THE PATENTEES AND MANUFAOTURERS — 


JOHN I. THORNYCROFT & CO., Church Wharf, CHISWICK, LONDON. 











TRIPLE-EXPANSION ENGINES = FAST ON, 


PUMPING MACHINERY 


sant” 2 rae ANDERSON 
GOOLDEN, 


LIMITED. 


— Se 








ERITH IRONWORKS 
HEAD OFFICE | ERITH, KENT. 


Telegrams: EASTONS, ERITH. Telephone: DARTFORD, No. 4. 


Broad Sanctuary Chambers, Broad 
LONDON Sanctuary, S.W. 


(Adjoining the Westminster Palace Hotel.) 
Telegrams; Egyptian, London, Tele. 6456, Westminster. 


NEWCASTLE-ON-TYNE: 2, St. Nicholas Bidgs. 
CARDIFF: Western Mail Buildings. 








AGENCIES: ut 


“ERITH HIGH-SPEED ENGINE. THROUGHOUT TEE WoRLyD. 
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A, Wi FE IRS 3 CONTRAC LORS 2 
110, CANNON STREHT, LONDON, F.C. 


ABC and the Engineering Telegraph Code used. 





\X 











SOLE MAKERS OF TURNTABLES, 
TRAVERSERS, 
KHRR’S POINTS and CROSSINGS. 








ae eli , _ LOCOMOTIVES 


PORTABLE 
RAILWAY WAGONS 


SUITABLE FOR LIGHT and HEAVY RAILS 














COLLIERIES, (All Sections). 
CEMENT WORKS, =, STREET TRAMWAY RAILS 
IRON WORKS, 7 (All Sections). 
SUGAR PLANTATIONS, ‘eeeseese ae '<aepeer= CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION. 
CONSTRUCTION, 
lie Ss Catalogue and Prices on 


application. 2567 








WORKS ?BRITANMA ENGINEZRING WORKS ,rKIlL HHARNOC TS 


~~ ESTABLISHED A CENTURY AGO. | HIIGHEST AWARD, OCOHIOGCAGO, 1893. 


WM. JESSOP & SONS Limited, 


MANUFACTURERS OF MANUFACTURERS OF 


Cast Steel Rudders,| GRANK SHAFTS.|Tool Steel, 


STERN FRAMES, SELF-HARDENING STEEL, 


BRACKETS, STEMS, SPINDLE STEEL, 
Propeller Blades, 


LAGGING SHEETS. 
GEARING, 


ae STEEL FORGINGS 


Cc os 
AS TINGS OF HEAVIEST DESCRIPTION. 
















































BRIGHTSIDE WORKS, SHEHFFIHLD. 
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COWANS, SHELDON & Co., LTD. 


Telegraphic Address: , @} ARTIS iX. EI. eS 


“ST. NICHOLAS, CARLISLE.” 














A 1 and ABC CODES USED. 


MASTING 
SHEERS, 


y "om || GOAL SHIPPING 
“ate.” _GRANES. 


gEN_7 YY HYDRAULIC 
mL GK Gf osar mam a TRAVELLING 


a i WHARF. GRANES. 
ee ae TURNTABLES. * 
ROBEY & CO., LTD., vents, LINCOLN, ENGLAND 





LEY 












































Upwards of 17,000 Engines at work 
in all parts of the World. 


ILLUSTRATED CATALOGUES POST FRHBE. 

























AMA, BRANOHES AND AGENCIES ALL OVER THE WORLD. “< (See 


LONDON OFFICE: 79, QUEEN VICTORIA STREET, E.C. “5 





e > with Wroug: hi 
parate Locomotive Boiler. 
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POWER HAMMERS. 


Illustration of 1 cwt. size specially adapted 


we ~—--_ BOILER FLUE WELDING 



















> at THESE HAMMERS CAN ALSO BE SUPPLIED FOR 
an ome) | Rice SN , File Forging, Forging in Dies, Cutlers’ 
ae a Work, Fork Drawing, Steel Tilting, 


Shovel Plating, Planishing Copper 
Sheet Metal, &c. 








For Prices and Particulars apply to the Sole Licensees, 


. SAMUELSON & CO.. 


LIMITED, 


BANBURY, OXON. 1648 




















deere. 














co eeauasenaieaee 
(ere a8 


- & T. AVERY, Litd., Vou: SOHO, BIRMINGHAM. 


The Largest Makers in the World of WEIGHBRIDGES 


FOR LOCOMOTIVES, RAILWAY TRUCKS, CARTS, WAGONS, TROLLEYS. 




















BRAN \NCHES : 
Boe: Borg: hh ve 
sONDON: sy xcs Space gn 00% sp nB0 LEEDS OWS et Ne a SENOS ONCE 


‘myerRddy SUMsiay [fe Jo sULUO}UTEW! PUR sureday amy JO} $10}98I}009 





Contractors for the Repairs and Maintenance of all Weighing Apparatus, 
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{ALL 
sph erg 


FORGE DEPARTMENT. 


LOCOMOTIVE CRANK AXLES. 


LOCOMOTIVE STRAICHT AXLES. 


Compressed Steel. . 
. . Crank Shafts. 


BUILT-UP MARINE CRANK SHAFTS. 


ROLLED 
WELDLESS TYRES 


FOR 


Locomotives, Carriages & Wagons. 





Special Hard Quality for Break Vans and 
Tramway Locomotives, 






Telegraphic Address,] 


‘ CAST STEEL BY 








(“ Bessemer, Sheffield.” 
MANUFACTURERS OF 


THE BESSEMER AND SIEMENS PROCESSES. 


CASTING DEPARTMENT. 


STEEL 


Hydraulic Cylinders, 


Tested and guaranteed to any 
required pressure up to 7 tons 
per square inch. 


| J) HEAVY MILL GEARING 


IN STEEL. 1800 


STEEL HAMMER TUPS 
FACES & SWAGES. 
































WATER TUBE sarety STEAM BOILER 


SIMPLE. SAFE. EFFICIENT. ECONOMICAL. DURABLE. 
NO FLAT SURFACES. NO STAYED PARTS. NO HEADERS. 






























Already supplied by P SUCAR 
us to an erg . 
ELECTRIC ll FACTORIES 
LIGHTING STATION te in 
St. Enoch’ 
Rava Satin ” anative, 
three sum at work), NATAL, 
a 
NEWSPAPER ae . 
PRINTING OFFICE, , 
a PAPER MILL, ® susscel STRAITS : 
PUMPING STATION SETTLEMENTS, 
&e. 





&c., and to tm, wense <ase 

SSH MWY EE “GS 

Sm Mav. © 
ATA LOGUE 


Perfect Circulation. Entire Freedom for Expansion fand Contraction. CompletegAccessibility for 
Examination and Cleaning inside and out. Economical in First Cost. Suitable for the Highest Pressures. 
CAN BE SEEN AT WORK AT 45, SCOTLAND STREET, GLASGOW, ANY TIME BY APPOINTMENT. 


THE MIRRLEES, WATSON & YARYAN °Cimrrec: 


Scotland Street Works, GI. ASGOW . 
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BUCKLEY & TAYLOR, a 
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OR TYPE. REPAIRS EXECUTED ON THE SHORTEST NOTICE. 


Tue OLDHAM BOILER WORKS CO., Lo. 


Telegraphic Address: ESTABLISHED 18i6. ; Telephone: 
“BOILERS, OLDHAM.” ; ; No. 16 (OLDHAM) 











LAA aA 




















High-Pressure 
STEEL 


J 


BOILERS. 

















= ~ 


For 200 1b. per SquareInch. A SPHCIALITY 


ne en 


SOLE MAKERS OF 


MIREFIN & NIHLD’S 


COMBUSTION-CHAMBERED BOILERS. 
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A-THRUSTER 


(PATENT) 


RAISES—BY STEAM PRESSURE—From 1000 to 250,000 GALLONS PER HOUR. 


Has no Pistons, Slide Valves, nor Rods. Z Will work slung in Chains or Ropes. 
Requires no Lubrication, nor Packing. iE As = Has no Exhaust Steam. 


Will Pump Mud, Slurry, Sewerage = IE Can be used for all purposes for which 
(made with Ball Valves for this work.) b x a Pump is required. 
Will work for years without repairs. —=—a>——= Will never wear out. 


FOR 


DOCKS, 
: ik CANALS, 
QUARRIES, eer (i ieeeee IRRIGATION, 


&c. 


Fig. 6012.—Aqua-Thruster and Boiler, mounted on Carriage Frame and Wheels. From a Photograph ot the No. 8 Size. 
Capacity :—4000 galls. per hour, raised 30 ft. with 60 Ib. steam pressure. Made in many sizes. 


W. H. BAILEY & CO., Limrep, 


Albion Works, Salford, 


seonnrom: MANCHESTER, “snr 


LONDON OFFICE & SHOW ROOMS— 2402 


7, Victoria Embankment (ucen victoria street), Blackfriars, BC 


int 
_ 
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YARROW’S 





PATENT WATER-TUBE BOILERS. 






CROSS SECTION 
oF 


YARROW BOILER 






































L] 

















_ : 


STRAIGHT TUBES.-— The distinctive feature of this boiler is its 
simplicity, owing to the adoption of straight tubes, these, after lengthened 
experience in practical working, having been found to be thoroughly 
reliable. The advantage of straight tubes is evident. They can be 
cleaned and examined internally and externally with facility, which is 
essential in every boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure necessary with this form of 
boiler is exceptionally low, and consequently but small power is required to 
drive the fans. As evidence of this fact, on the official trial of the Torpedo 
Boat Destroyer “Sokol” (built for the Russian Government in 1895) a speed 
of 29.7 knots was obtained, during three hours, carrying a load of 30 tons, 
the mean air-pressure being 12 in, On the official trial of the First-class 
Torpedo Boat “Viper” (built for the Austrian Government in 1896) a 
speed of 26.6 knots was obtained, during three hours, carrying a load of 
26 tons, the mean air-pressure being { of aninch. These low air pressures 
are due to the large area of the air passages, but where economy of fuel is 
no object, the air pressure may be increased without injury to the boiler, 
even till the fuel is lifted off the bars. 


RETUBING.—Oomplete retubing of any boiler can be readily carried 
out without shifting its position, and any defective tube can be removed 
and replaced with rapidity. If desired, manholes on the top of the steam 
chest can be fitted with a view to facilitate the removal of any independent 
tube, but Messrs. Yarrow do not deem such a fitting desirable as the 
advantage gained does not, in their opinion, compensate for the weakening 
of the steam chest and the risk of leakage. 


ARRANGEMENT OF FORCED DRAFT.—The air on its way to 
the fire passes through non-return hinged doors at the sides and then completely 
round the boiler casing, thereby keeping the compartment and coal bunkers 
cool This arrangement offers greater safety as compared with hinged 











dampers placed below the fire vars, where they are liable to get distorted 
through heat, or rendered inoperative by cinders preventing their closing. 


SPARE TUBES.—The tubes being straight throughout, the number 
of spare ones can be greatly reduced, as compared with what is required 
for boilers having tubes bent in various forms. 


COST OF CONSTRUCTION considerably less than that of any 


other water-tube boiler yet brought out, owing to its simplicity. 


OUTSIDE DOWN PIPES.—As outside down pipes are considered 


advantageous by some engineers, Messrs. Yarrow & Oo., Ltd., are prepared 
to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be suitable for lengthened 
service at sea, must be capable of being worked with salt water, which may 
at any time be unavoidable through a leaky condenser. Experience has 
proved that the Yarrow boiler perfectly conforms to this requirement if a 
greater capacity of steam space is provided than would be necessary under 
normal conditions. Scale collecting on the heating surfaces by the lengthened 
use of sea water, can be more readily removed in this type of boiler than in 
return-tube boilers and with very much greater facility than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL.—Exhaustive experiments and long trials under 
working conditions prove beyond doubt that this boiler is second to none in 
economy of fuel, whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the water chambers 
are frequently riveted up so as to avoid the joint at the bottom tubeplate. 
In this case a manhole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 





Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this 
type for vessels of the largest size, or for land purposes where the space is limited, or 
the cost of transport heavy. 





CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTACES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO., Ltd., Poplar, LONDON, 


TO WHOM APPLY FOR LICHNSH TO CONSTRUCT, 





IN'O'T"Ei.— Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers 
In every part of the World to construct Boilers of this type. si 





F 
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Miscellaneous. 





For Circulation in the Colonies and Foreign Countries only. 





JOHN 


‘“ PHOTOGRAPHY (Its Materials and Appliances).” 


PREPARED BY 


BIRCH & CO., LIMITED, 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address : 


‘Endeavour, London.” 


TABLE OF CONTENTS: 


PART 1.—Present-day Applications of Photography—On the Choice of Cameras and Lenses—Rules for Lighting and Exposure and Hints thereon—Brief 
Description of the Process and Phenomenon of Developing the Latent Image—Characteristics of the Principal Chemical Agents used as 
Developers—Various Printing Processes, their Advantages and Disadvantages—The Bromide Process and on Enlarging by it—Hints on Working 
the Platinotype Process—P. O. P. and How to Use it—A Simple Process of Enlarging (Illustrated)—Cloud Printing—Hints and Wrinkles—On 
Photographing Machinery (with Illustrations)—Architectural Photography (with Illustrations)—Telephotographic Lenses (with Illustrations)— 
Photography for Engineers—Lenses—Hints on Instantaneous Photography (Illustrated)—Formule for Developing and Toning—Formulz for 
Intensifying and Reducing—Table of Weights and Measures employed in Photography—The Conversion of French into English Measure—The 
Conversion of French into English Weight—Table of English Sizes of Cameras and Plates—Table of Continental Sizes—Catalogue of Books and 
Works on Photography. 


PART II.—Cameras—Tripods and Studio Stands—Lanterns—Lantern Slide Apparatus and Appliances—Lenses—Shutters—View Finders—Levels and 
Focussing Glasses—Portable Dark Rooms and Contents—Dark Room Lamps—Flash Lamps—Developing Tents and Dark Room Fittings— 
Retouching Desks and Appliances—Printing Frames, Masks—Squeegees, Burnishers, &c.—Mounts and Albums—Kodak Spools—Films—-Plates 
by various Leading Makers—Chemicals and Varnishes—Exposure Meters—Isochromatic Colour Screens—Gelatino-Chloride and Collodio-Chloride 
Printing Papers—Albumenized and Sensitized Papers—Bromide Papers—Carbon Tissues—Platinotype Papers—Ferro-Prussiate Papers— 


Comprises over 250 pages, profusely illustrated, and the second part priced throughout. Price 7s. 6d. per copy, post free. 














To Engineers, Merchants & Stores’ Contractors. 


WELLS’ sprctaL OILS 


RAILWAYS 
MINING MACHINERY 
STHAMSHIPS 
OIL & GAS ENGINES, 
— TEXTILE MILLS, &. — 





CORRESPONDENCE INVITED. 


M. WELLS & CO., 


HARDMAN STREET OIL WORKS, 2182 


MANCHESTER. 
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THE PHOSPHOR BRONZE CO. 





PHOSPHO 


vd 


MEDAL AWARD, INVENTIONS EXHIBITION, 1885, 





THREE MEDALS 
AWARDED 
pindles and Purnps. 
t the present day 


Sole Manufacturer for the United Kingdom 


for Piston Rods, Valve S) 
Thousands working a 


PATENT METALLIC PACKING. 
JAMES MURRAY, 


8, ANDERSON QUAY, 
Works, 31 & 33, Washington St. } GLascow. 








SPECIFY THE 


COG WHEEL BRAND 
PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 


or : 
phose" cope 


2580 











—— 


COG WHEEL 


gl 





t RICHARD GARRETT & SONS, Ltd., 


ET 
LEIsToN, ENGLAND. “ 


DOUBLE- CYLINDER. 
COMPOUND. 






2773 








, otio™ als: 


ue wet 
Ld., SOUTHWARK, LONDON, SE. 


PROPELLERS, FORGINGS, &. 


wil” 














| 


Cory CP Mawes 
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THE LEEDS FORGE COMPANY, LT» LEEDS. 


(Agents: Messrs. TAITE & CARLTON, 63, Queen Victoria Sires B.C.) 











‘Low TARE. 


ie CREAT CAPACITY AND 
\ STRENCTH. 


DURABILITY. 





‘nterchangeability 
ef Parts. 
Frames tested ‘to 
three times maxi- 
= mum working load 


without permanent 
set. 


MAKERS OF EVERY DESCRIPTION OF PATENT Ph PRESSED STEEL ROLLING STOUR 


SUITABLE FOR , ANT GAUGE. 2592 


aur. PETER BROTHERHOOD, "===" 


GOLD MEDAL, Bree Brad, Westin Tridse LONDON, 9 SILVER MEDAL, 




















Class 52. Class 65. 
soilless IMPROVED PATENT SIMPLE OR 
COMPOUND, acaet ah 
HIGH-PRESSURE OPEN OR ENCLOSED DOUBLE-ACTING 
3-CYLINDER ENGINES simece or comeounp 


AIR 
COMPRESSORS 


FOR 


TORPEDO SERVICE, &. 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


HIGH-SPEED 


Over 144,750 HP. Supplied PNGINES 


FOR 


Driving Dynamos, &c., 
AS FITTED ON H.M. YACHT 
‘VICTORIA & ALBERT,” 
H.M.S. ‘ROYAL SOVEREIGN,” &c. 








The following P. Plant, NEWLY manufactured by Messrs. W. H. ALLEN, SON, & Co, 


is now ready for Delivery. 

















ONE 12-in. CENTRIFUGAL PUMP AND ENGINE complete, capable of lifting 2500 
gallons per minute. 10 to 12 ft. 


PRICE ... x F ‘s ies Z16G6O0 
(ONE HUNDRED. ‘AND ‘SIXTY. POUNDS.) 


ONE 14-in. PUMP, driven by Two Engines, one on each side, capable of lifting 
8900 gallons of water. 12 ft. 
PRICE mi . £360 
(THREE HUNDRED AND SIXTY POUNDS.) 


FOUR DIRECT-COUPLED SINGLE-CYLINDER ENGINES AND DYNAMOS, 175 amps., 
| 60 volts, 250 revs., 100 lb. of steam. 
PRICE a pe E330 each. 


(THREE HUNDRED AND “THIRTY POUNDS.) 2585 





THE ABOVE CAN BE SEEN AT THE WORKS AT BEDFORD. 
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J. & H. GWYNNE, Ld., Engineers, 


HAMMERSMITH IRONWORKS, W., & 64, CANNON STREET, E.C., LONDON. 


Telegrams: “GWYNNE, LONDON.” Telephone No. 544 (Bank). 


“INVINCIBLE” PATENT CENTRIFUGAL PUMPING ENGINES. 


For Raising Level of Water in Docks, Emptying Graving and Floating Docks, &c. 


MANUFACTURERS OF THE 


LARGEST AND MOST ECONOMICAL PUMPING ENGINES IN THE WORLD, 





























eee 


The following is a Copy of Letter from Mr. GEORGE FOSBERY LYSTER, M. last. CE, Engin.e to the Mersey Dock Estate, iegarding the large sets of Pumping Machinery 
supplied to the Coburg, Birkenhead and Sandon Docks ;— 


‘“*Mersky Dock Estare, ENGINEER'S Orrick, Dock Yarp, Liverpoor, 19th February, 1894. 

‘* GENTLEMEN, —After a lengthened experience of your ‘Invincible’ Centrifugal Pumps, I am glad to be able to state that in all respects they continue to give the greatest 
satisfaction. 

‘** Besides a number of smaller pumps, there are on this Estate three large installations, specially designed to provide additional depth of water in certain of the older Docks, 
the sills of which are too high to allow aie their original condition of their being used on neap tides by the largest modern vessels of deep draught. 

“The Coburg Pumps erected by you in 1889, and consisting of three 54-in. pumps, driven by compound direct-acting steam engines, giving a combined discharge of 1200 tons 
per minute, and supplying additional depth of water for a group of docks 80 acres in area, continue to do their work without trouble of any kind. : 

“The Birkenhead installation, of similar size and power, furnishing the water required for 160 acres of docks, and the Sandon Pumps, four in number, each 36 inches in 
diameter, erected in 1888, do their work equally satisfactorily.—Faithfully yours, “GEORGE FOSBERY LYSTER, Engineer. 

‘Messrs. J. & H. GWYNNE, 89, Cannon Street, London, E.C.” ‘© Per A, G. LysTER. 





pe- A Fifth Set for the Mersey Docks and Harbour Board is at present in course of construction, the aggregate capacity of 
the Five Sets being OVER 5000 TONS A MINUTE!!! 2086 
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DAVIS = _ 
EGA 


MACHINE TOOL CO. 


WorRKs: CINCINNATI, OMIO; 


» ETO UGA. { eT, 


tLUTIT AMT DESIGNERS AND BUILDERS OF 


» Tew IMPROVED LABOUR-SAVING MACHINERY. 











LONDON: 7, Leonard Street, Finsbury, E.C. PARIS: 2, Place de la Republique. 
BERLIN: 49, Kaiser Wilhelm Strasse, VIENNA: 9, Eschenbachgasse. 





ALFRED HERBERT, Ltd., 


SOLE AGENTS FOR GREAT BRITAIN, 
London, Birmingham, Coventry, Manchester, Newcastle. 


JOU 


5-FT. FULL UNIVERSAL RADIAL DRILL. 
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MANY HUNDREDS ARE WORKING. GREAT REDUCTION IN PRICE. 


HALLS FORGED DRAUGHT 


AS APPLIED TO ALL TYPES OF BOILERS. 


ee ge We Nw Tew ee eo ee we ee 


PRODUCES A LARGELY INCREASED VOLUME or HEAT— 
INCREASING tHe EVAPORATION 20 +o SO PER CENT. 


BURNS att KINDS or SMALL, LOW-GRADE FUELS. 
RAISES STEAM QUICKLY & CHEAPLY. 
COMPLETE SUCCESS GUARANTEED with Eacu  InsTatcation, 


AND Resucts Far Superior to Any Ortner System. 




































VERTICAL BOILER. LANCASHIRE BOILER. WATER-TUBE BOILER. 
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FURNACES FITTED COMPLETE—AS ILLUSTRATED—WITH STEEL PLATES & ASH-Doors, 
GUN-METAL FITTINGS, &c., AND LEFT IN THOROUGH WORKING ORDER. 














PRICES AND FURTHER PARTICULARS FROM :— 


FAIRBURN & HALL. 


(#2): 68, ROYAL EXCHANGE, MANCHESTER. 












_Dec. 31, 1897. ] ENGINEERING. 


WORTHINGTON 


PUMPING ENGINE COMPANY, 


58, QUEEN VICTORIA STREET, LONDON, E.C. 





















Telegrams: ‘‘ Pumping, London.” hich t8 sh a LES i. Telephone No. 1644 (Bank). 





Ow EE Ow EE 


90,000 __ CCU A=LOOO 


PUMPS IN STOCK. 





DUPLEX PUMPS SOLD. 














THE WORTHINGTON 
VERTICAL BALLAST PUMP. 


THE WORTHINGTON 
MARINE FEED PUMP. 








ars 
ee, 
5 sigs ee 
. ee, 


BRANCH OFFICES 


WORTHINGTON PUMPS " Seavemere en ; 


Paris, Berlin, Budapest, Milan, Naples, 





PUN-METAL VERTICAL MARINE AIR PUMP , -c™scs™Jomnnerbore, 


on Calcutta, Brussels, Newport, Glasgow, 


IRON WATER END. {0,000 LHP. ENGINES. I lr to 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


CATALOGUES, ESTIMATES AND PARTICULARS ON APPLICATION. ™ 
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GALLOWAYS LIMITED, 
MANCHESTER. 


NEW STE: E: XL. 


GALLOWAY BOILERS 


ALWAYS ON STOCK 


For ZOO LBS. WORKING PRESSURE. 
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ORNSBY 


SAFETY WATER-TUBE BOILER. 











Good Separation ot 


Easy of Transport. 
Sediment. 





Headers Mild Steel 
throughout. 


Simple to Erect. 


E in Space. 
conomy in Sp Suitable for 


all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal ; 
for using Waste Heat 
from 
Iron Furnaces, &c. 


Improved 
Circulation. 


Steadier Water Level 
and 
Drier Steam. 








SEND FOR 
Best Facilities for 
Cleaning and ILLUSTRATED 
Inspection. CATALOGUE 








6225 


R. Hornsby & Sons, Limited, ‘Grantham, England. 


London Office: 75a, Queen Victoria Street. 
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PIMBLEY’S PATENT 





Guaranteed not to Scale. 


Perfect Circulation. 


Wh 








in August 13th, for Illustrations, 


2410 


\ See Pages 65, and 197, 


PIMBLEY’S PATENT 








THE PIMBLEY ECONOMISER 6O., Gtd., 14, St. Ann's Sq., MANCHESTER. 








A. G MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agents for 


the Colonies. : 










SS, LARGE POWER ON VERY LIGHT 





4 ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


PATENT 
WATER-TUBE 


BOILERS y _ 


Newest Design. 





WEIGHTS. 





A. G. MUMFORD will have great pleasure in quoting for Marine Engines of ALL 
TYPES, SCREW, STERN, or SIDE Paddles ; his Engines are of the latest and most im- 
proved design, combining lightness with great strength and power, as supplied to the 
Admiralty and other Government Departments, and to some of the leading Engineers and 
Ship Builders in the World. 

Improved Oompound, Sarface Oondensing Launch Machinery, with WATER-TUBE 
BOILERS, Steam more rapidly, and are more easily CLEANED and REPAIRED than any 
other type. Very light and durable, designed for running at high speeds. 2189 
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CYCLOPS STEEL & IRON WORKS, 





Charles Cammell 


and Co., Limited, 


Derwent Iron & Steel Works, WORKINGTON, Cumberland, 

Yorkshire Steel & Iron Works, PENISTONE, near Sheffield, 

Grimesthorpe Ordnance Steel, Tyre, and Spring Works, 
SHEFFIELD. and New Oaks Collieries, BARNSLEY. 





MANUFACTURERS OF ' 


BEST TOUGHENED 
BESSEMER STEEL RAILS, 
MILD STEEL FISHPLATES OR SPLICE BARS. 


wr 


CAST STEEL 


<2, ORDNANCE 
\o_ FORCINGS 


STEEL CRANK & PROFELLER SHAFT 
CONNECTING ROD, 











PISTON ROD, AND OTHER 


‘6 <i 
MARINE 
FORGINGS. 


CAST, SHEAR, GERMAN, 
SPRING and BLISTER STEEL. 


Points, Switches and Crossings. 


pest REFINED cast steeL FILES 


Marked ‘‘ Camel” and ‘‘ Cyclops.” 


And TILGHMAN’S PATENT SAND BLAST FILES. 








TRADE MARKS. 








SHEFFIELD, 


ENGLAND. 


LONDON OFFICE: 


26, PARLIAMENT STREET, 
WESTMINSTER, S.W. 





SOLID STEEL, NICKEL STEEL, AND 
“HARVEYED” STEEL 


Armour Plates 








ORDNANCE, AND OTHER 


roconorve VAS TINGS 








CYCLOPS. 


OF ANY SIZE OR PATTERN. 


Locomotive Crank and Straight AXLBS. 
Connecting, Coupling and Piston RODS, 
Crank Pins, &c., &c. 


Solid Weldless Crucible, Siemens-Martin, 
and Bessemer Steel TYR ES 









CYCLOPS] 


Bearing, Buffing and Spiral SPRINGS and BUFFERS of 
every description. 


MILD STEEL BOILER AND SHIP PLATES. 











Sole Manufacturers in England of Rack Railway 
for Mountain Lines and Steep — 
** Abt” System, 








DAVEY, PAXMAN & CO., COLCHESTER 


HNGINEDRS & BOILERMAKERS. 


PMU Ht 





“ESSEX” PATENT VERTICAL BOILER 
2 to 80 Horse Power. 





These Boilers are made entirely 
They occupy very little 
space, and at the same time contain 
a large amount of heating surface. 

These Boilers produce dry steam, 
and as they possess all the essential 
features of the best types of Boilers, 
i , il - they can be very strongly recom- 

a aij mended. 

They are, without exception, 
the Best and Most Economical 
Vertical Boiler in the Market, 
when efficiency and Heating Surface 
are taken into consideration. 

These are excellent Boilers for all 

\ | Land Purposes, such as Electric 
‘i . Beye 
very suitable for Steam Launches. 


of Steel. 





LONDON OFFICE: 


78, QUEEN VICTORIA STREET, E.C. 


JOHANNESBURG ADDRESS: 


DAVEY, PAXMAN & CO., P.O. Box 2037, 
23 & 24, Steytler's Buildings, Johannesburg, Made in Single and Double Cylinder, Compound and Triple- 








Telegraphic Address : 


“PAXMAN, COLCHESTER.” 


and they are also 





The ‘* WINDSOR” 
HIGH-SPEED VERTICAL ENGINE, 


Expansion, frem 4 te 1500 Horse-Power. 1266 
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THOS. FIRTH & SONS, Ld. 


NORFOLK WORKS, SHEHEETEHLIEHLD, HN tenor hy 
TELEGRAMS: ‘FIRTH, SHEFFIELD.” 
—— SPECIAL —— — CRUCIBLE —- 






















- AND SIEMENS-MARTIN 
Crucible wens. 
Cast Steel FORGINGS 


FOR 


TOOLS, DRILLS, TAPS, 2 | | ; hy \ ORDNANCE, 


DIES, PUNCHES, 


SWORDS, 
BAYONETS, 


Gun Barrels, &c. 


PURPOSES, 


n the Forged State, or Rough-turned, 
Bored and Oil tempered, 





FILES, SAWS, TIRES, AXLES, 











PROJECTILES, 
Edge Toole. &e. 2442 
GOLD STAMP STEEL 
BATTERY PARTS, CAST | N GS 
STEMS, CAMS, 
TAPPETS, &c., &c. Cast Steel Low- ined Marine Piston for H.M.S. “Monarch,” 9 ft. 4 in, diam., weight 33 ton. lath sa. cm 














CAMERON’S 


PATENT ? > . COMBINED WITH 


MACHINE CAM 
LEVER 


CUTTING 
PUNCHING 







ANGLES 


AND 

















rex SHEARING 
mechenaicas MACHINE. 
RIGHT OR LEFT-HAND. — 
SALFORD, 






John Cameron," 


Oldfield Road Ironworks, 






» Manchester. 


1868 


National Telephone No. 2002. 



















Telegrams ; ‘ ORIGINAL,” MANCHESTER. 
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LAURENGE, SCOTT & 60. L™: 


Gothic ll Norwvich, Eimneaeliand. 








CENTRAL STATIONS 
Fully Equipped, 


Standard Windings 
For 110 and 220 Volts, 
Others to Order. 





SWITCHBOARDS. 


TRANSFORMERS. BOOSTERS. 


MILL AND FACTORY 


BALANCERS. EQUIPMENTS. 


SCOTT’S PATENT 
PULSATING METER 
SYSTEM. 


Write for CATALOGUE 
and Particulars. 


MOTORS for Cranes, 
Hoists, Pumps, &c. 


—___—_—— 


TELEGRAMS :— 
“Gothic, Norwich.” 





IRONCLAD MOTORS. 
Two and Four Pole. 


TELEPHONE :— 


Norwich, 246. 
2009 





View OF 300 HP. DYNAMO RECENTLY MANUFACTURED BY L.,, S. & CO., Ltp. 








TANNETT WALKER & CO. 


LEEDS, ENGLAND, 


ENGINEERS & BOILERMAEERS. 





“> 2+ oa <m- ——_ 


Steel Plant, Armour Plate, Hydraulic Forging, 
Rolling and Bending Machinery. 


FORGING PRESSES. 


VARIOUS SIZHS ALWAYS IN STOCK. 


HYDRAULIC MACHINERY. 


COMPOUND PUMPING ENGINES. 


ASCSCSOUMULA TORS. 


CRANES, Portable & Fixed 


i i i i i i 


CAPSTANS, DOCK GATE MACHINES, SLUICES, &. * 





50 


ENGINEERING, 


(Dec. 31, 1897. 








a 








Hotpen & Brooke Limitep. 





ABRIDGED CATALOGUE___, 


Sream Users’ 


Specialities 9) 


« » GONTENTS... 


BROOKE'S PATENT StTcam DAYERS 


ANTI-PRIMERS 

T iRiW am TA 
R ss w PI Ww. c v £ 
mi Pa Re Vaive 
THe siniu €ar-Ac INJECTORS 
THE GIFFARD INJECTOR 
BRoones PATENT Exnaust STeam INJECTOR Ss. 
Ware t S EJECTOR 4 
o PATENT THERMO-REG a. 
G CIRCULATORS 

u fFioat W. R GAUGE 

t 


2. ee 

All provious Prico tists .. 
« « are horeby cancolied. 
i i 


LIST 1 (c.8h.) wae contents of tnte Cetategue eve 
JULY, 1897. RaTey Stationers’ Hall and are 


_—_—— 
TELCGRAPHIC Aoortss “ wih MANCHESTER.” 
Cove ABC \FounTH Eoitio 








— a ee 
Sikwus Wenxs, West Gorton, Mancnesrer. 





THE 


SIRIUS $e 




















STEAM TRAP. 


As now manufactured, 
under Brooke’s latest patent, 
the valve seatings are renew- 
able and may be removed and 
replaced without breaking 
the pipe joints. 


SIMPLE, 
STRONG, 
RELIABLE. 
This is an entirely English- 
made Trap. Itis better to buy 
Goodsoft e Best Quality from 
a responsible English manu- 
facturer thana foreign manu- 


facturer’s goods through an 
intermediary. 


Send for List No. 14. 


HOLDEN & BROOKE, Livireo, 


SIRIUS WORKS, 
MANCHESTER. 











162 





—_—__— 
adihaeal 





THE EBBW VALE STEEL, IRON & COAL CO, m 


TELEGRAMS TELEPHONE: 
“COMPANY, EBBW VALE.” LONDON No. 1838. 
ris EBBW VALE, MON. so 


LONDON OFFICE: 122, CANNON STREET, E.C. 





BLOOMS, 
BILLETS, &c. 





BEST WELSH STEAM COAL. 


SPECIAL FACILITIES FOR EXPORT AND SHIPPING AT CARDIFF, 
NEWPORT AND BIRKENHEAD. 


sina bcinggi, ¥ p= aa R AILS 
° . per yard. 
TIN PLATE BARS, STEEL GLEEPERE AND FISH PLATES. 

















TERRA COTTA, 
ORNAMENTAL 
BRICKS AND TILES 











aa oF. xB) ann, Of every description. 


AND OTHER VARIETIES OF LAMINATED 


SPRIN GS 


AND SPRING BARS, 


MADE SOLELY FROM SPECIAL STEEL. “Jf Lf fluc, GUARANTEED QUALITY AND FINISH. 
MEROCBANT AND PLATING BARES = 











__ Dec. 31, 1897.] ENGINEERING. 51 





WATSON, LAIDLAW & C** 


ie el 98, DUNDAS STREET, GLASGOW, S. SCOTLAND. 

Ee OUR 

ILLUSTRATED CATALOGUE 
WILL BE SENT 


Post Free on Application, 
PUBLISHED IN FIVE SECTIONS. 







SPECIALITIES. 


WESTONS’ SELF-BALANCING 
CENTRIFUGAL MACHINES, 


WITH 


LAIDLAW'S PATENTED 
IMPROVEMENTS. 


SELF-BALANGING 
HYDRO-EXTRACTORS. 


STEEL DISC PULLEYS 
SHAFTING, CONVEYORS, 


&e. 


: L CENTRIFUGAL MACHINES AND AC- 
CESSORIES as USED in the SUGAR 
AND CHEMICAL INDUSTRIES, 


Il. HYDRO - EXTRACTORS FOR DYE 
WORKS, LAUNDRIES & TEXTILE 
INDUSTRIES, 


 MOb, Ii. ‘ VICTORIA” PATENT CREAM 
SEPARATORS, 


IV e PULLEYS, SHAFTING, GEARING, &c 


V. BRASS COCKS & VALVES, COPPER 
WORK & MOUNTINGS for BOILERS 
AND VACUUM PANE. 2102 





I 
UR ll 
UY 





Kiva Wy Din aya ie SS 8 ty 
SET OF FOUR SO-IN. CENTRIFUGAL MACHINES WITH ACCESSORIES. 


IMPORTANT NOTICE.—We were the Sole Makers of the “ Weston’s” Centrifugals during the currency of the original Patents. As inferior 
imitations are now on the market, intending purchasers should be careful to specify Machines made by us. All our improvements on the original 
“Weston Type” of Centrifugal Machines are patented and fully protected. 


THOMAS PIGGOTT &CO.,L" BIRMINGHAM 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 



















> 
S sa 
S ——— 
es) ° 
Sy 
aS § So 
ss ge 


IVETED PIPES from 8 in. diam. upwards. 








: = 
WELDED & R 


FLANGED AND SOCEBT JOINTS OF EVERY DESOCRIPTION- 











PICCOTT’S PATENT SOCKET. 





KIMBERLEY “SOCKET. XY 


SINGLE SOCKET 


STEAM MAINS for high-pressure, to Admiralty and Board of Trade requirements. 

PIPE LINES for Water Conduit, and Mining Purposes. WELDED RESERVOIRS for Gas, &c. 

LARGE MAKERS of Oil and Petroleum TANKS, Welded and Riveted PANS of every description. 2384 
PLATES, SHEETS & SECTIONAL IRON in Stock, ready to be worked up into TANKS, &c., for immediate delivery. 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, E.C.  "iitreRti?}iiransucrion, LONDON.” 
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Improved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 








Suitable 
for 
Steam Pressures 











Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars, 


S. OWENS & CO.., 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, £.C. “™ 


GREENWOOD & BATLEY,Ltd., 


ALBION WORKS, LHBDS, 


MAKERS OF SPECIAL AND GENERAL TOOLS. 





























TESTING OIL MACHINERY. 
oe WASTE-SILK 
ORDNANCE — 
MACHINERY. BOOT-SEWING 
— MACHINES 
CARTRIDGE eRe 
MACHINES. a 
SMALL ARMS bi aaiiar, 
MACHINERY. MOTORS. 
TORPEDOES. PLATEN 
—— PRINTING 
CARTRIDGES. MACHINES. 











No. 3785. SHAPING MACHINE, !2in. stroke, with two tables and circular motion. 
List No, 133. 





1681 
















Dec. 31, 1897.] ENGINEERING. 53 


Sin WiLThiIAM dere Mia &s& CO. LTD., 


DALMARNOCK IRONWORKS, BRIDGETON, GLASGOW, 


CONTRACTORS, ENGINEERS, BRIDGE BUILDERS, AND DESIGNERS OF 
STRUCTURAL IRONWORK. 








ALSO MAKERS OF 


HYDRAULIC PUMPING ENGINES. 
ACCUMULATORS. 


Arrol’s Patent Hydraulic Riveting Machines, 


2361 


CRANES, STAMPING PRESSES, &c., &c. 














fede 


li 








HYDRAULIC PUMPING ENGINE. 








Autotype from Photographic Negative taken on the 12th July, 1880. 


Machine Belting. 





‘spoedg 4seySty 103 spuvg (pastrenbq) poouvreg 


Hamburg Laces and Picking Straps extra tough. 





C. Otto Gehrckens, Grosse Backerstrasse, 12, Hamburg. 


For Great Britain apply to Haughton & Co., 110, Cannon Street, London, E.C. 8607 





Stockholm, 1886, Hedrande omnaemnande; Augsburg, 1886, Diploma of Merit; Barcelona, 1888, Mencion Honorifica ; Brussels, 1888, Gold 
Medal, International Exhibition ; Hamburg, 1889, Silver Medal, highest premium awarded for leather belting ; Edinburgh, 1890, Gold Medal ; 
London, 1891, First Class Diploma of Honor ; Chicago, 1893, Medal ; Antwerp, 1894, Gold Medal and Grand Prize; Lubeck, 1895, Gold Medal. 
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JOSEPH AIRD 


LARGE TUBES = COLLIERIES 2 MINES 


JOSEPH AIRD’S PATENT DOUBLY SECURE JOSEPH AIRD'S. 
LOCK JOINTED TUBES (WITHOUT BOLTS) "FLANGE SaINTED Bes. 




































TUBE- WORKS: GREAT- BRIDGE: STAFFORDSHIRE. 


LONDON OFFICE: 46 QUEEN VICTORIA STREE 
JESSOP & APPLEBY BROS., 9 


LEICESTER & LONDON, LIMITED. 
SHND FOR ILLUSTRATED DHSOCRIPTIVH PRICH LISTS. = 
Offices: 22, WALBROOK, LONDON, E.C. Works; LEICESTER. vst Ee 






































PNEUMATIC. 


Small Size—Drills up to 
1} in. Weight, 28 lb. 


DRILL. 


18) Large Size—Diills up to 
| Sin, Weight, 40 lb. 











APPLICATIONS. 
Caulking Boilers, Tanks, Fire Boxes. 
Chipping Iron and Steel Plates and Castings. 
Beading Tubes, Stonework, &c. 


NO seein orm THIS HAMMER. 


(OOF AUIgIeH Jo INFIOM 





THN ST ON 
fet HAIR. DRILL 














Y ~® ! e ; col SS . ” ; 
Showroom : QUEEN VICTORIA ST., ii sags Sola) D Taping, Dang, 
where Tools can be seen in operation. PNEUMATIC. RIVETER. ‘ Reaminy ng: ai 
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NULL 


= PRESSES Gs 
pe FOR -_ 
[| NOTCHING Fo 
oo, ARMATURE fo 
i), PLATES Qe 
7 ~ 





< TEL 





— 
ALSO. FOp 7 


An 
ar 











Power F PRESSES 


OLS ae Fit: TINGS, TELEPH One® 


: ams DERWENT> 
S: Sriien etc, SHEET- Uw 


BIRMINGHAM. 





SES 





erAL. 




















Manufacturers ef all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &c., 
FILES, SAWS, &c. 





WELDED TUBES up to FOUR FEET 
Diameter. 


CYLINDERS for Compressed Gases. 
WELDLESS STEEL TUBES. COILS. 


HOWELL & 60, , LIMITED, asi 





peed Te . 











“Three Highest Obtainable Awards from the R. A. Society. 


OIL ENGINES 


eee Holderness Foundry, Hull, sensu 


PRIESTMAN 


aaeaatir: wd rae HOME, COLONIAL, & aeke Galery COVERNMENTS, 
TAND No. 1393, Nort. 
an 


Brook Steel Works and 


“SHEFFIELD. 


Manufacturers of all kinds of 
WROUGHT IRON, LAP-WELDED 


ascii FITTINGS, &c. Also 


STEEL TUBES with Patent COPPER SLEEVE. 

COPPER-CASED STEEL TUBES. 

HOWELL’S SELF-HARDENING STEEL | for 
TURNING TOOLS. 


Upwards of 100 Supplied to Governments alone. 


DREDGERS 


LONDON OFFICE: 73a, Queen Victoria St., E.C. 


2453 
pPsaaiaadl ra 




















ELECTERIC 


























= SSS SaaS a SSS Sh SS 


The above illustration is taken from a photograph, and shows one 
loading a 28-ton Boiler in our own works. 


of our 30-ton Three-Motor Electric Cranes 


TRAVELLING GRANES. 


Boilers & Hydraulic Flanging. 


Joseph Adamson & Co. 


HYDE, CHESHIRE. 1, cannon sr, x0. 








SEND FOR CIRCULAR. 1826 





ee 








Sa secre 





MANMUEACTURAERS oF 


SHIPBUILDERS’, 


aim MD aime 


STEEL WORKS TOOLS. 


STEAM HAMMERS. 





BOILERMAKERS’ 









SUGAR-MAKING 





Engines. 





MACHINERY. 


Sugar Cane Mills, Triple Effets, Vacuum Pans. 


SPECIALITY-FI LTER PRESSES. 
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WATER: TUBE STEAM BOILERS. 


Roo rls and other 
Sole Makers— CONRAD KNAP & Co., Ltd., 11, Fi FoF a in " London, E.C. 


Four Patents for Improvements in Oil Cans:—1. No. 1622, Feb. 4th, 1886. 2. No, 1487, Jan, 28th, 1890. 8, No. 8525, Feb, = K PATENT STEEL 
oor ee AN Seamless Oi Can 


pe: SE, See. BEWARE OF WORTHLESS IMITATIONS. 
Patent Seamless Spout. 


None are Genuine that do not bear the K Label. 
JOS. KAYE & SONS, 


LIMITED, 
= Kaye’s Patent Lock Works, LEEDS, 
AND AT 93, HICH HOLBORN, LONDON, W.C. 7 


h Railway Oo SAMPLE, POST FREE, 2s. BACH, 


THE EDWARD 2 ALLIS v0. Siaciien Wis U.S.A. 


PARIS: ates Glaenzer & Co., No. 1, Avenue de la Republique. 


REYNOLDS CORLISS ENGINES 

























mediante to H.M. Navy, also to H.M, War Departmert and Home Office for Indisn States Railway and ‘other British Railway Gunipnnien, 














LONDON : Robert W- Blackwell, No. 39, Victoria Street, E.0. 


HORIZONTAL and VERTICAL, 
COMPOUND and TRIPLE EXPANSION. 








ICE AND REFRIGERATING MACHINERY. 2379 


Engines for Street Railways, Electric Lighting. | ae" 
BLOWING ENGINES, | HIGH DUTY " Siavel tiiehe. leg oat biecines iden. 
























HOISTING ENGINES, AIR COMPRESSORS. | PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY. 
nal — _ — — ree 
ENGINEERING DEPT., No. 43. : mr ; 
wetsnnena {Scotenral. Bers! tec anh. Established 1826. TELEGRAMS: “YATES,” BLACKBURN. 


MAKERS OF 


High-class CORLISS ENGINES, 


ENGINES for ELECTRIC GENERATORS, 

WINDING and PUMPING ENGINES, 
BLOWING ENGINES, 

AIR COMPRESSORS. 










—— CABLE HAULAGE MACHINERY, 
MILL GEARING AND ROPE PULLEYS. 


~~ LANCASHIRE BOILERS 


All Sizes up to 250 lb. Pressure. 





1761 


CANAL FOUNDRY AND VICTORIA BOILER WORKS, BLACKBURN. 


“VISCOID” TOOL HANDLES 


Made from a NEW PATENTED MATERIAL, superior to any other in use, are now 
being produced by the 


BRITISH YVISCOID COMPANY, LIMITED. 














Samples and Prices on application to MANAGER, VISCOID WORKS, ERITH, 
—- OR TO THE ~—— 2457 


SECRETARY, British Viscoid Company, Limited, 35, SEETHING LANE, LONDON. 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 






Farnley 





Annular Corrugations for Marine Boilers. Spiral Corrugations for Lancashire Boilers. 
Are made also to receive conical Cross-tubes. 
_Address, The Farnley Iron Company, Limited, Leeds, England. For Franee, Jacques Pérés, 46, Bd. Magenta, Paris. - 


PONTIFEX & WOOD, L® 


REMOVED from Farringdon Works, Shoe Lane, LONDON, to 
UNION FOUNDRY, DERBY. 


LONDON OFFICE :— 
34, NEW BRIDGE STREET. 


Dill and Distilling Plants 


FOR ALL PURPOSES. 


No, 767 | A A. No. 767 HH. 1448 
































WRITE FOR LIST No. 4, 


SPECIAL FLEXIBLE STEEL WIRE ROPES, 


For Cranes, Lifts, Hoists, &c. Suitable for Pulleys and Barrels of 6 in. diameter. 


W. B. BROWN & CO., Globe Works, Bankhall, LIVERPOOL. 














—ON ADMIRALTY AND WAR OFFICE LISTS.— 


“MANNESMANN TUBE Cé L? 







































































| L. 
a| Lanpore R.S.0. SouTH eee ° 
| LARGEST MANUFACTURERS OF WELDLESS ) STEEL TUBES. e 
a SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND 0 
il | HYDRAULIC TUBES 
a | AND M 
a0 BORING BARS 0 
EF] a T 
AS H 
hy - Vv 
T E 
u - a 
B c | FLANGES “% 4 peheedeeste pass U 
Ea > sihbiillitapparampypapelfttilldillilit B 
a AGENTS E 
Ss. ‘Lonpon:- H.E.Dresser,¢ 110 CANNON ST. E.C. \ S. 


Grascow:- CrossLers, 52 Sr. ENocH SQUARE. 
MANCHESTER:- R.J.RostRoNn, Box 303 Rovat ExXcHANCE. 
BIRMINCHAM:- W.A.HOLLAND, STATION St. (Opposite MipLAND RaAiLway STATION.) 


MIDDLESBOROUGH. & NEWCASTLE On TYNE:- J.Sr VENSO 2423 
a nica ae ene ae te es vie | QUEEN ST, NEWCASTLE ON TYNE. 
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Bo LIEIN GS & LOW Ei, LONDON, Ec, 


> an d M. h ants Former_y Wm BIRD & CO. 2, LAURENCE POUNTNEY HILL. 
Telegrams : “ Bird, London.” 
Engmmeers ere ESTABLISHED 1827. Cees eetedilkte, a mapidante Un aclaeaaioadl 


Contractors to the Admiralty, War Office, Crown Agents for the Golonies,&c. Agents for Foreign Governments. il 


PLANS AND ESTIMATES 
Oontractors to Her Majesty’s and 


iS FOR EVERY DESORIPTION OF 
| JA. Lt Maehinery Installations, Tools, Railway & Tramway Material, Mining & Contrastors’ Plant. 
STOOKS OF NEW AND SLIGHTLY DEFEOTIVE RAILS: 2876 
JAM ES FAI RLEY & SONS other Governments, 
General Steel Manufacturers, and SPECIALISTS in TOOL STEELS 
FairRLeY's).SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 


ered to HARDEST and TOUGHEST es ‘et mente Given Soe A a Rolline in the yitas eee email Tees free to bo apnreved =... — 


Is co be the 
NOTE.- AMES FAIRLEY & SONS’ WORES (Bramall Lan 
sa All Communications should be pe ncn to the ¢ Head Oficese—OLD MINT, SHADWELL STREET, B BIRMINGHAM, 1719 


BELLE VILE BELLEVILLE FEED PUMPS. 
REDUCING VALVES. Specially anand te tes 


highest pressures, and for use 



































This Reducing Valve is composed entirely of metallic 
parts, and is therefore capable of dealing with steam of 
the highest pressures and highest temperatures. The 
valve is positive in its action, and entirely independent 
of any variation in the pressure of steam to be reduced. 
Kt is thoroughly reliable, and the reduced pressure is 


with all types of Boilers. 
The working parts are few and 
strong, require little attention, 
and stand any amount of wear 
and tear. 


maintained in the narrowest possible limit. Fitted For automatic feeding these 


between the boiler and the engines, it enables the steam | Pumps are indispensable, and % 

space of the former (by ae. a higher pressure than | 4Te esigned to be regulated 

required by the engines) to be practically increased. by the most sensitive Automatic 

The valve is constructed in sizes suitable for the highest Feed Apparatus. 

powers, and as its action depends upon wire drawing, the 
steam is supplied to the engines dry and superheated. 


MAUDSLAY, SONS & FIELD, Lta. 


SOLE AGENTS & MANUFACTURERS, 
ENGIN BERS, LAMBETH, 8S.B. 





THESE VALVES AND PUMPS HAVE BEEN SUPPLIED TO 500,000 I.HP. 














CHAS. BURRELL & SONS, 


TEaBTrEORD, NORFO.tL =z. 


ESTABLISHED 1770. 


ROAD ROLLERS 


Single Cylinder or Compound, 
and mounted on springs. 


_ Bingle Cylinder or Compound, 
= and convertible to 1530 


TRACTION ENGINES. 


BOILERS 48 


LANCASHIRE, CORNISH AND VERTICAL 
ALL 
ENDS TURNED AND ALL WORK DONE 
ni LONDON OFFICH : 


BOILERS FOR ALL PRESSURES. O 
AIR RECEIVERS. 
CYLINDERS, 7 t \ 
R. B. POWNALL & SON, 78, Queen Victoria Street, BC, 








MANUFAOTURED UNDEB 
MANOHESTER 





ETTINGSHALL, 


WOLVERHAMPTON, 





&c. J 
N HOLES DRILLED IN POSITION 
» JO MOST MODERN CONSTRUCTION. 











Po 
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THE CLAY CROSS CO., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANOHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


woREs: OLAYW OROSS, NEAR OES THBREIEL DY. 


2452 








->THLEAGRAMS: “TJTAOCESON, CLAY CROSS. 
LONDON OFFICE: 12, BURWOOD PLAOCOH, WW. 


ALEX. FINDLAY & CO., _ss<iiiiiiiime 
bridges, Soo oat Covers! Bridge and Roof Builders, | — 
Special Hydraulic Plant for MOTHERWELL, 


Trough Floor ing for Bridges, &e, I.w. Cloonacannana Bridge, Co. Mayo, Ireland, 115 feet span. 1977 


JO FAN KIRK AILDw., "I'D... 


CONTRACTORS TO THE ADMIRALTY, 


patorss Fresh Water Distilling Plants, Evan, 



































vs of g Evape® FEED HEATERS, FEED WATER FILTERS, ative Conde 
Wake _ FRESH WATER CONDENSERS, REDUCING VALVES, &c., &c. “Ser, 
London Office:_1014, LEADENHALL STREET, E.C. 
TELEGRAPHIC ADDRESS :—‘“ “COMPACTUM, LONDON.” nine 














¥ = BROADBEHNTS’ 


——_—$_——_ = 


s <> TYDRO-EXTRACTORS. 


mM Direct Steam Driven. 
i 7 7 | Suspended on Links. __ No Shafts or Belting Required. 







And Requiring No Foundations. 
ADAPTED FOR 


| | MANUFACTORIES, DYEHOUSES, LAUNDRIES, CHEMICAL 
| WORKS, SUGAR REFINERIES, &c. 


‘i 





Sump FOR OATALOGUE. 


le: Gulla) THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRON WORKS, 


OHAPEL HILL, HUDDERSFIELD, ENGLAND. 


Telegrams . . ‘“BROADBENT, HUDDERSFIELD.” 1542 


- ——=_= "London Address: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C. 

















Tue Heacard Metat Co., 
| ensue mane: | o— 
HEAGARD. | 





















| TELEGRAPHIC ADDRESS: 


ais | “ HEAGARD, BIRMINGHAM.” 


—¥e 


137, one. street, BIRMINGHAM. 


rt hol 
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“G. E. BELLISS & CO., LTD., 











BNGINDBaES, 
LEDSAM STREET WORKS, BIRMINGHAM. 
LONDON OFFICE - -- = = - WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. 
Telegraphic Address: ‘ BELLISS, BIRMINGHAM.” | The Engineering Telegraph Code Used. | Established 1852. 





MANUFACTURERS OF 


ENGINES FOR ELECTRIC LIGHTING. 


d 
Our Patent RICATING QUICK-REVOLUTION ENGINE, with force 
system of tain, CVE sega B ick and durability, with noiselessness and a higher economy than 
any engine in the market. We have built these in large numbers for the British and Foreign Governments, also 


Central and Private Stations for Light and Power work. 
VERTICAL OPEN ENCINES, Simple, Compound or Triple, for Driving Dynamos Direct. 
SURFACE CONDENSING PLANTS for Central Electric Light Station and other purposes, 


including Condenser, Air and Circulating Pumps, combined or otherwise. 
ALSO MAKERS OF 


MAIN and AUXILIARY MACHINERY for Torpedo Boats, &c. 

FAN ENGINES for Forced Draught and Ventilating. 

BLOWING ENGINES for Water-Tube Boilers. 

PUMPS, Centrifugal, Circulating and Air. 

AIR COMPRESSORS for Pressures up to 2000 lb. 2080 eee ae 
Before ordering write tor Catalogue, PATENT DOUBLE AIR COMPRESSOR. _ 


FRASER & aha pe = 


Vertical Compound Single- -Crank Bngine 


(KING’S PATENTS.) 
































The undisputed superiority of long stroke vertical engines over all 
other type has, until recently, been accompanied with the serious draw- 
backs of great height, inaccessibility, and cost—not only of the engine, 
but of buildings, foundations, and valuable space. 

By the use of a triangular connecting 
rod and side levers attached directly to 
the a bed, we do not require ex- 
pensive foundations ; have all the turning 
effects of two cranks at right angles with 
only one crank; can start from any 
position ; run each engine in our shops 
at full speed without holding-down bolts 
(there is no vibration). One of these 
engines can be seen at our shops at Erith = 
,  @riving our own machinery. ‘ 


























WORKS— 
ERITH, KENT. 
CHICAGO, ILL., U.S.A. 
* OFFICE- 

43, THREADNEEDLE ST., \\ 

LONDON, E.C, 2 :; SeRRepnrEs 
H 1 gS s§ VERTICAL E | 
TELEGRAMS : “ ESLUH, MANCHESTER.” LATHES fit _—_$<—_—_ E 
FOR i i - 1 i i 
MACHINE TOOLS me rn i 
(Driven by Belt or by Electric Motor direct). BORING. i Hi r ne fF i 
FOR MARINE, ORDNENCE, RAILWAY AND OTHER ittnin aslabicrs: b is L ey - . 








Complete Plants for the Manufacture of Heavy A 
Ordnance and Quick-Firing Guns. i = 
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CAST-STEEL AXLE-BOXES 


50% Lighter and Immensely Stronger than Cast Iron. 




















ADOPTED BY 20 IMPORTANT RAILWAYS. MADE BY 
AUSTIN'S IMPROVED BEUTHER,  /HE PATENT AXLE-BOX & FOUNDRY C0., Ld., 
New Designs, all Fittings accessible, Oil and Dust Tight. (Late Beuther’s Patent Railway Axlebox Co., Ld.), 
SOLE LICENSEES FOR ALL AUSTIN'S PATENTS, “*U°UEY (CENTRAL) WORKS, a5 enor 
Including the Most Perfect Pattern yet produced BIRMING HAM. LONDON, E.C. 
or ‘SELF-ADJUSTING DUST SHIELDS AND SYPHON LUBRICATORS. asno 








CASTINGS in IRON, STEEL, MALLEABLE, BRASS, IMMURUM, PHOSPHOR and other BRONZES. 














FLOUR MILLING MACHINERY. 


ROBINSON'S ROLLER SYSTEM. 


“GERAND PRI.” 


AN TWERP & LYONS, THE TWO HIGHEST AWARDS 
- “GRAND PRIX,” PARIS, 1889, THE HIGHEST AWARD. 


“THOS. ROBINSON & SON, 1». 


ENGIN ZAENS, HOOD A..Ei. 


= OO EE Aros & OO. 1.». 


| The Crown Ironworks, GLASGOW. 
Sole Licensees and Makers of DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 


NE MANUFACTURERS OF 
Ma| _. ESTABLISHED 1860.) Safety Valve Springs, Railway Springs, and all Classes of Spiral Springs. [ESTABLISHED 1860. 


SOLE MAKERS OF “THE CONSOLIDATED” EMERY WHEEL AND MACHINE MAKERS, 
LONDON OFFICE: VICTORIA MANSIONS, WESTMINSTER. l PARIS OFFICE: 10, RUE LAFFITTE. 160’ 
































HEENAN & FROUDE, 


MANOREIS TEE. 





AY Va 


“eee e% 
74 





MN ne 


"Designs & Estimates se Bridges & Roo/s abdbod for all arts of the , World. — 
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BRICK. MAKING MACHINERY 


FOR EVERY DESCRIPTION OF CLAY. 
SrPHoraLrry- 


sa 2 | Wo, 2 DOUBLE ROLLER PUGMILL BRICK and TILE MAKING MACHINE, 
ame. (eae Tie) and “SIMPLEX” CUTTING-OFF TABLE. Specially adapted for the 
~ omer treatment of rough stoney Clays. 


GUARANTEED PRODUOTION, 15,000 per Diem. 
Complete Illustrated Catalogue on Application. Foreign Enquiries Esteemed, 


WILLIAM JOHNSON & SONS 


MILLING AND BRICK ENGINEERS. 


Castleton Foundry, ARMLEY, LEEDS, 


London Offices: 15, POULTRY CHAMBERS, POULTRY, E.C. 


(~ Also Makers of Cement Machinery, Coal Briquette Machinery, Soap 
Machinery, Mo Mills, 


“BOILER-FEEDING SPECIALTIES. 


2 FEED-WATER HEATERS. 
WRHIRS DIRECT-ACTING FEED PUMPS. 
EVAPORAT ORS. 


COMBINATION FEED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS, 


Universally used in the Mercantile Marine and by the British and Foreign Navies. 


London Office : Ga. & J. WEIR, i. TpD.., 


1, Billiter Buildings, Billiter Stet ELC. | CA KrF ROART., GLASGOW. 





























“Giweir, Glasgow.” ss, 
Telegrams  Hydrokineter, London.” 











Telegraphic Address : 
“READERS, NOTTINGHAM.” 


Telephone MAKERS OF 


i High-class STEAM ENGINES, aw 





FOR ELECTRIC DRIVING. 


INDEPENDENT 


CONDENSERS, 
STEAM HOISTS 
AND ‘9 ENGINEERS, &c., 
PUMPS. 
wr \8 - NOTTINGHAM. 
SPECIALITIES. 2305 


4} cv COLLIERY WORK. WINDING, HAULING 
| me 7 


AND AIR COMPRESSING ENGINES,  SHAFTING, 
GEARING, PULLEYS, &, SKIN-SPLITTING MACHINES. 
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ROGERS LOCOMOTIVE CoO., 
OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVIOE. iia 
411 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA, 
a 7: Annual Capecty 1000. BALDWIN LOCOMOTIVE WORKS, Puiane.puia, U.S.A. 








- Established 1831. | Annual Capacity 300. 




















BURNEHAM, WILLIAMS & ou PROPRINDTORS, 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and = passage ned to standard gauges a templates. Like parte of different engines 
perfectly interchangeable. 


Rack Rail Locomotives, Blectrie Locomotives, Compressed Air Locomotives 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, 8TEAM 8TREET CAR8, de. 


ALI WORK TAaOoRovGHuLYT GSvAHRAN TEE T. 
Cable Address: ‘‘ BALDWin, PHILADELPHIA ;” “‘ Ropapura, Lompon.” 2239 


London Office: Dashwood House, 9, New Broad Street. 

















BOY N Ei iting oe WwWoREz:sS, LADS, 04 e480 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality, Tank Engines up to 15 in, Oylinders, on four or six wheels, always in stock or in progress, 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “A BO” and “ The Engineering Telegraph Codes ” used. 








R. & . HAWTHORN, LESLIE & GO., LTD. 


NEWCASTLE- ON-TYNE. 


LOCOMOTIVES 


EVERY DESCRIPTION. 
BROOKS LOCOMOTIVE WORKS, 


DUNKIRK, N.Y., U.S.A. 


Builders of LOCOMOTIVE ENGINES of il Gauges, 


And adapted to every variety of service, built accurately to standard 
gauges and templets. 


LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 
PERFECTLY INTERCHANGEABLE. 


2-Cylinder and 4-Cylinder Compounds.” 


Tear Wi EELS | 
























BROADHEATH, near MANCHESTER. 


Telegraphic Address - - “EMERY, ~~ naga maa 
National Telephone—Altrincham, Ne, 49, 
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PATTERSON'S SUCTION-DRAUGHT 
SMOKE-PREVENTING APPARATUS 


SOLE MAKERS FOR THE UNITED KINGDOM— 


MATTHEW PAUL & CO, 


LEVENFORD WORKS, DUMBARTON. | Lo 


RANSOMES, SIMS & JEFFERIES, LD. 
ENGINEERS 


bsitneeiedtiinee 


ORWELL WORKS, IPSWICH, 


AND 


9, GRACECHURCH ST., LONDON, E.C. 






































Illustrated Catalogues in various languages free 
2378 





on application, 








JOHN SPENCER & SONS, Limieo. 


(WORKS :—At NEWBURN and OUSEBURN, NHWCASTLE-ON-TYNE), 


NEWBURN STEEL WORKS, NEWCASTLE-ON=TYNE. 


ESTABLISHED 1810. 
Offices :—NEWCASTLE- Ot TYNE: 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 





on ADMIRALTY LIST. 


idinieictaeeateiiesaiaiaiiiemammianaata or STE EX: 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 








INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEBL. SPECIAL MILD STEEL for BOILHR FLUES. 


STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFTING HYDRAULIC PRESSED. 


SE RIN GS .—Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files, 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK. SHAFTS. 


WASTHNEAYS SMITH’S PATHNT STOCELESS ANCHORS. 2225 














poe me | ee ok 


= ae 


. iia 


| *® Obs 
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FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMBES, 


FORGE CRANES, Hand & Steam 
Sugar Oane Mills, Water Wheels, &c, 


DAVIS & PEE ROsE, 
LEITH, EDINBURGH. 


ROBERT ROGER & CO., S724," STOCKTON-ON-TEES. 


STEAM AND — CRANES OF "EVERY DESCRIPTION. 


STEAM AND HAND WINCHES. 
Ships’ Capstans, Pumps, Steering Gears, Water-tight 
Doors, &c., &c, 
DONEEY FEED PUMPS. 
Horizontal & Vertical 
STEAM ENGINES and 
YACHT ENGINES. 
SOLE MANUFACTURERS OF 
PEPPER'S PATENT 
} STEAM STEERING GEARS, 
A AND MAWLAM’S PATENT 2096 
RAILWAY TRUCK COUPLERS. 


Illustrated Oatalogues on Application. 


































































al EUR GUNS 


BRASS Fomiiie CEAMAN © SILVER 


CONDENSER PLATES &CARTRIDGE METALS 
F pt “SYENITE 


THOS. W. WARD, 


Iron, Steel & Machinery Merchant, 
SHHEHEIHLD. 


DURAP IRON & STEEL, 


Metals, Machinery, Engines, Boilers, 
Contractors’ and other Plant, Rails, 


JOB LINES AND DEFECTIVE LOTS, 


OLD WORKS OR MILLS 


Por Dismantling, &e., &e., 
IN ANY PART OF THE KINGDOM, 
N.B.—Catalogue of Second-hand Machinery 
de., &c., on Application, 


Tele. Address; ‘‘ FORWARD, SHEFFIELD,” 
Telephone Nos. 189 and 1472, 1760 



















& GLASS, LIVERPOOL. 


Extensive oot im — of all descriptions and Section*® 


MALLEABLE IRON AND STREL, 


Including all a — See Soggy Bs Flat Bars, Fitch ) 
Angles, &c. 


Rolled Girders & Joist, din to 20n, deep. 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
PLAIN AND CHEQUERED PLATES. 
Boller and Tank Plates in Iron or Siemens-Martin Steel, all sizes. 


QUOTATIONS AND SECTION SHEETS ON APPLIOATION. 2036 
SHIPMENT ORDERS PROMPTLY EXECUTED. CORRESPONDENCE SOLICITED. 


ALEX SHANEHS & SON, LL: 
DENS IRON WORKS, ARBROATH, 


And Bush Lane House, Cannon Street, LONDON. 























. HOISTING. ENCINE, VERTICAL ENCINE AND BOILER. 


SECTIONS OF CATALOGUE. 
| 1. Marine wniaensiey. | 
2. Cranes and Hoisting Machinery. | Plant, &c. 


3. Steam Engines and Boilers. 5 | @ Electric Lighting Engines. 
COMPOUND CONDENSING ENCINE WIT 
4. Pumping Machinery. AUTOMATIC EXPANSION CEAR. , 7. Gas and Oil Engines. 








SECTIONS OF CATALOGUE. 


| §, Winding Machinery, Harbour Works, 























one ENCINE. “SEMI- PORTABLE ENCINE AND BOILE | ““ANCLIAN ” ENCINE. 2517 





NAME PLATES. 









NAME PLATES. 



























FAIRBANKS 


A ae oe Ae 


THE FAIRBANKS COMPANY 
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: Blue & Ferro-Gallle Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 
STAN I.E zy, 


Rallway Approach, London Bridge, S.E. 
New revised Price List post free. 2443 


DuvAtS wr ETALLIC UC PACKING 


w _ Rings supplied to = 
E oo iy SGU. 
| we 


TaLernons No. 487 





a | Ret Von vaiens 
6.BROWN ST, MANCHESTER 


Agents nall principaleentres dnd 
BRITISH COLONIES. 


\uONuaD }! rn iM 








BodleyBros. &Co. 









Spur, Bevel, Mitre, 
r MORTICE & WORM 


WHEELS 


MAOHINE MOULDED. 


TEETH CUT TO SHAPE 
By Special Machinery. 


= 


—_— 


TELEGRAPHIC ADDRESS I— 
“ BODLEY, EXETER.” 
1706 


Old Quay Foundry. EXETER. 


> LAWRENCE PATENT 
WATER SOFTENER 


STERILIZER CO. 
NEW RAPID PROOBSS. 


Soft Pure ne —— for every purpose. 


Ha sb tey we Waters softened without Chemicals ve ecagee 
Perfect for Pr ‘bite Baths “Do sabe stic and Drinking Purpos 


= 























STEAM BOILERS, 
Absolute prevention of Incrustatic onand Pitting. 15 per cent. to 


20 per « ent. savi ing in steam raising. Cheap and Simple in work- 
wy Small Groun nd. Space. Sizes from 100 to 10,000 galls, per 
he > Domestic Sizes from 1} galls. s mae, 


vend Works and Laborat 





GLASS TUBING. 


“EUOURE HRA.” 














MAKERS TO H.M. 
GOVERNMENT. 


ESTABLISHED 
1863. 











SPHCIALITIOS : 
Bent Spirit Level Tubing 

Syringe and Syphon Tubing 
Hydrometer and Saccharometer Tubing 
Ornamental and Coloured Tubing 
Coloured and Flint Cane, &c., &c. 


**Eureka” Water Gauge Glasses 
Thermometer Tubing, Enamelled and Plain 
Barometer Tubes, Enamelled and Plain 
Cylinder Tubing, Enamelled and Plain 


con TOMEY & SONS, 25" BIRMINGHAM 


LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.C. 


ese & CALDERWOOD, 


ENGINEERS AND BOILERMAKERS, 
SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


MAKERS OF E NGINE Ss 


SURFACE-CONDENSING, COMPOUND, TRIPLE AND 
MACHINERY. 


QUADRUPLE-EXPANSION, SCREW AND PADDLE 
STERN-WHEEL 
PUMPS FEED, BILGE, DUPLEX, 
BALLAST AND CENTRIFUGAL, 
Makers of every description of 


: SUGAR 

A MACHINERY 
; a. 
Oanele Fosters 


Evaporators. 
Vacuum Pans, 




























=f 


whe | =— 


mpe 
Filters, &., &c. 


BOILERS 


OF ALL KINDS. 






Roofing and 
” Cen yong 








Telegraphic Address: ‘‘SOHO, PAISLEY.” 














(MaRS HIGH-PRESSURE SELF- OLEANSING FILTERS. 





§ FILTERS 





7 


ial | 








UNFILTERED: MAIN 


Plant as fixed at Crewe, dealin with 50,000 gallons of Water per howe. 
i? a This Plant was started March, (1880, and is giving every eatistaction, = 
Leicester, 30,000 Gallons per hour. Bedlington Local Board, 40,000 gallons per hour. 
Smaller Plants at Colwyn Bay Local Board, fixed in 1884, & Carnforth & District Water Works Co. Ld., fixed in 1898. 


BOTH THESE waanee —s pasapnapeareyings WITH ABOUT 10,000 GALLONS PER HOUR. 


J. HALLIDAY & GO,, werr"ts"s.Wer*.. MANCHESTER, 


ENGINEERS AND FILTER MANUFACTURERS, 


MAEHRS OF HIGH-PRESSURE SELF-CLEANSING FILTERS HAL 000 
GALLONS OF WATER PER DAY. o naknneenanieagiin 


Low-Pressure or Gravitation Filters on Improved Principles, also Water Softener. 


END VIEW 





Norland Yard, Uxbridge Rd. Station, | London, W. 


STEPILITY, Lonpowr, 





BSTIMATES FREE. | Telegraphic Address—‘ Fitters, MancuesTer.” | BSTABLISHED 1870. 1612 
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THE eg! TREAD ag LTD., 








Cito’s Patent 
Rail Lifter. 


USED ON 
The New Tower 
ridge 
The Blackwall 
Tunnel 
New Brighton Tower 
Brooklyn Bridge, 
U.S.A. 





MASON's PATENT 
[J NWEARABLE, 
NON-SLIPPING 


£@:0:0:0: 


STAIR TREADS. 


8 O'OO'O' O'S O'O'O:0.0:0.0.0.0.4 





Paul Rothermel, 
Swedish Iron & Steel Merchant, 


105, Leadenhall Street, 
London, E.C. 2604 


ALEXANDER OLDHAM & SONS’ 


for HIGH SPEEDS. 


- gl ISTON a 


sii) these Pistons are specially | 

| | constructed for ELECTRIC || 

a? LIGHT and GAS ENGINES, I 
Steam Winches and Cranes, Mt 
LOCOMOTIVES and all 
very High Speeds; also for jj 
| Steam Hammers and Pump | 
Buckets. 


The Piston is now acknowledged by all who have used it to be the best Piston extant for High Speeds. 
Works—DUKINFIELD, near MANCHESTER. 


Telegraphic Address—‘* Weldless, Dukinfield. ‘i Telephone—208, Dukinfield. 2184 


TINKER, SHENTON, & CO., 


HYDE, near MANCHESTER. 
JAMES SHENTON, Proprietor, ESTABLISHED 1872. 
Telegraphic Address: “DUPLEX, HYDE.” Telephone No, 21, 


MAKERS OF HIGH-CLASS 
} LANCASHIRE, CORNISH, VERTICAL, HYDE DUPLEX, 


AND ALL OTHER TYPES OF 


BOILERS 


Up to 200 Ibs. Working Pressure, 
TESTED BY HYDRAULIC PRESSURE 
TO 350 LBS. 


DRILLING, WELDING, FLANGING, PLANING, 
RIVETTING, &c., 


By Special Machinery of the most 
modern construction. 


Cornish, Duplex & Vertical Boilers 


ALWAYS IN STOCK OR IN PROGRESS, 1¢0 


mee ———_ oll Please Address all Inquiries as above. above. 


ABBOTT & CO.. 


NEW ARE -ON-TREMT, 


Are now prepared to Flange Plates to any Shape for Marine, Loco., Vertical or Water-Tube Boilers, by 
Special Hydraulic Machinery. Customers’ own Plates worked if desired. 





Contractors to 
H.M. War Office and 
the Admiralty. 





Js. 5. Barbican, Condon, E 

















Over 
2000 Sold. 















FAM 





CONTRACTORS 
TO HM. 
GOVERNMENT. 




















(PABBA AAABBAABABBAABAABBAAAABABABAABBAADAA 


BOARD OF TRADE, 


FLANGING DONE UNDER ADMIRALTY, or Lioyvps’ Survey iF REQUIRED. 


FINEST 
LUBRICATING 
OILS 
FOR ALL USUAL AND 
SPEOIAL PURPOSES, 


Snowdon, Sons& Co.,Ld. 


Bowa ripe MaNvUFACTURERS, 


MILLWALL, E. 
“ Buowpairt, Lompox.”" 








POOLEY'S Patent 


WEIGHING 
MACHINES 


A ed 
OVER 60 PRIZE MEDALS. 


FARA AAABABAAMs 


HENRY POOLEY & SON, 


LIMITED. 


LIVERPOOL, LONDON, 
BIRMINGHAM & GLASGOW 


Branches at Manchester, Newport (Men.), 
Newcastle-on-Tyne, Derby, &c. 783E 


EIN GL.=E1y’ss 


PATENT COMPO. CHAINS. 


NETHERTON 
PATENT COMPO. 
(Made from Turner's Patent Fibred Metal). 
Specially recommended for 


STRHNGTH and DURABILITY, 


Unequalled for 


CHAINS subject to EXCESSIVE WEAR, 
Such as ** Crane,” 





MARE, 








‘6 Driving,” se Piteh,” as Steering, ” 
“Mining,” and “Towing” Chains. 
Sole Manufacturers: 


N. HINGLEY & SONS, Limited 
NETHERTON IRON WORKS, DUDLEY. 


6, 

Liga soee ‘ a, e Ohapel Street, 

CLE. * oe . Waterloo Street, 
CASTLE-ON-TYNE 49, Grey Cnet, 


Telegrams, ‘‘Hingley, Dudley,’ ’& * Stockless, Sead” 





COLES’ GRANES 


AND GRABS. 





HENRY J. COLES, 


SUMNER STREET, SOUTHWARK, 2538 








From Photo, July, 1896, 2244 


LONDON, S.E. 
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THE 


LIGHTEST 


AND 


Hydraulic 


Weight 12 Ib. 

| Press up to 500 Ib. 

| Price, £5 10s. 

Complete with gauge 
to 500 Ib. 





60,000 


and the demand is constantly increasing. 
SPECIAL FEATURES: 
| They Will Work at any Pressure. 
Only One Wearing Part and that Interchangeable. 

Inlet and Outlet in Line. No pressure in the Box. 


ASK FOR OUR SPECIAL TRAP LIST. 


REDUCING VALVES 





HANDIEST 








AND STEAM TRAP 


FOR MAIN 


STEAM PIPES 


and every kind of service where steam 
is conveyed in pipes, and it is desired 
to deliver pure «iry steam only to the 


apparatus. 





THE EXPANSION 


STEAM TRAP 


Shown combined vith the Steam 


Dryer, can be supplied separately, and is 


the very best o° its kind. 


“J ohnJ. Royle 


DALHAM ENCINEERING WORKS 


‘Test Pump Great Bridgewater St., 


MANCHESTER, 


London: 


SUFFOLK HOUSE, LAURENCE 
2559 


POUNTNEY HILL. 


eae 


Re 





EAVE: BEEN SortD 


Sent on approval if desired. 


Simplicity of Mechanism. 


This Valve is totally distinct in principle 


giving unqualified satisfaction, have 
proved it to be mechanically sound. 


Made in all Sizes from 3 in. to 13 in. 
Made also as a Surplus Valve. 


ON ADMIRALTY LIST. 


COMBINED 






¢ Appears 





(Royle’s Patent) 
THE 


BEST 
“ ALL-ROUND ” 


“ TRAP 


That is, it will do continuous 
good work under a greater 
variety of conditions, and 
with less trouble, than any 
other system of Trap. It is 
no new untried invention. 


Over 


FOR ALL PRESSURES. 


from all others, and the 


MANY THOUSANDS SOLD! 














© Fortnightly. 


M TRAP 





| 


CONTRACTORS TO ADMIRALTY, WAR OFFICE, ETC. 


SMITH BROTHERS & C0,, 


Hyson Green Works, NOTTINGHAM. 


RPATIMNT 


SIGHT-FEED LUBRIGATORS 


OF EVERY DESCRIPTION 
For Engine Cylinders, &c. 


ALSO 


SIGHT-FEED OILERS FOR BEARINGS 




















GUN-METAL IRON VALVES 
VALVES, COOKS, for STHAM, 
INJECTORS, WATER AND GAS. 
REDUCING VALVES. SAFETY VALVES, 


LUBRIOATORS. STEAM TRAPS. 











PATENT SOUND SIGNAL WHISTLES. 


THE HARMONY OCTAVE AND TREBLE TONE, 
THE BEST WHISTLES EVER INTRODUCED. 1765 


a ee 


REMINGTONS, YOSTS, SMITH PREMIERS, 
BARLOCKS, WILLIAMS, VICTORS, HAMMONDS, 
BLICKS, &c., &c. 


FOR SALE OR HIRE 
AT HALF THE USUAL PRICES. 

Kasy Terms of from £1 per Month. 
CYCLES FOR HIRE. 


30s. A MONTH. 

















Machines ‘Machenged. 
Specifications Copied Promptly and 
Neatly. 
100 Circulars for 4s. 
Fifteen per cent. discount off all new 
Mimeographs and other Duplicators. 


TAYLOR'S 
TYPE-WRITER & CYCLE STORES, 


74, CHANCERY LANE, LONDON. +x 
































ESTABLISHED 1884. TELEPHONE 690 HOLBORN. TELEGRAMS: “GLOSSATOR LONDON.’ 
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A Large Reduction in Costs can be Made 


BY USING OUR 


BORING & TURNING MILLS. 


Our Agents will tell you why! 
Chas. Churchill & Co. 


London. 


Schuchardt & Schutle 


Berlin, Brussels, 
Vienna, 


Adphe. Tanssens, 


Paris. 


THE BULLARD 
-/ MACHINE TOOL Go. 


a a. RUA fowl BRIDGEPORT, 
51 in. “MILL; ee ; “0 GCGONMNM.,U. S.A. 


THE RAPID MIXER! 


BURT, BOULTON & HAYWOOD & E. R. GABBETT’S PATENT. 




























































See ADAPTED FOR 
aa BREWERIES, 
TAR DISTILLERS, 
CHEMICAL ano 
SEWACE WORKS. 
ROLLED RIVETTED 
JOISTS, — 
ANGLES se 
PLATES, CASTINGS 
and of every 
TEES, description 
kept in — 
stock, — 
rE 



































STEEL AND WROUGHT-IRON 
CONSTRUCTIONAL WORK. 


H. YOUNG & CO., 


ECCLESTON IRON WORKS, PIMLICO, and 














HOT SOFT WATER 


A SOFTENER AND HEATER IN ONE MACHINE. 


AN ENORMOUS FUEL ECONOMISER. 








Inspection Invited. Samples Reported on. . 





The Patent COMBINED Heater and Softener occupies the same 
space as a Softener only, and the first cost is not much greater. 
It accelerates precipitation, saves chemicals, cannot get furred, 
is EXTREMELY SIMPLE and EFFIOIENT. 





AGENTS WANTED“ “Only frct-clase fre need a9pty.. 
Write for full particulars to— 


FRANK H. TYACKE, O.E., Managing Director, 


WATER SOFTENING & PURIFYING 
UNITED PATENTS, Lto, ~- 


BROAD STREET HOUSE, LONDON, E.C. 


Telephone, 11,299. 








MINING AND ORE DRESSING PLANT. 


cat see crit 


Ores per day of ten. hou 








Telegrams—“ DILUTHNESS, LONDON.” 











Numerous Plants already supplied by us of capacities up to 500 tons in 10 hours. 
PATENT LINKENBACH TABLES FOR CONCENTRATING 
METALLIFEROUS SLIMES AND SANDS. 


Reducing Machinery of all Kinds. 


Complete Experimental Plant at Kalk for Testing Samples of Ores, 
Coal, Phosphates, &c. 


THE HUMBOLDT ENGINEERING WORKS C0., KALK, i. cotogns. 


Representatives for England :— 
H. HERMANN, Engineer, Cranleigh, Woodford Green, LONDON. 





HAYLE FOUNDRY WHARF, NINE ELMS 8W. 








W. E. KOCHS, Engineer, 11, The Parade, CARDIFF (and at SHEFFIELD). 2051 
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Se GLOBE IRONWORKS, MOTHERWELL 


felegraphic Address :—'‘ Globe, Motherwell.” 


(A. & T. MILLER), 


1 4) 


4 
es 4 anufaeturers otf Merchant Bars, Horseshoe tren, As Angle > ang 


Iron, Cable Rivet, and Plating Iron; also Hee 1 o} 
Tie highest Gait. and special attention paid to to Bnish. 


@ MoARTHUR, HASH & 00., Bristol, Sole Agents for England, Wales, Ireland 
Exrort Aeurrs ror LONDON 2515 
C. B. RUSSELL & OO., Billiter Square Bligs.. E.C E.C. 


GLOBE. 












CANNON STREET IRONWORKS, 


Salford. 








Friction Clutch a 


200,000 HP. IN OPERATION. 


SEND FOR PRICE LIST AND 
DESCRIPTION. 


Fried. "aaa og 
“=~ Grusonwerk 


Buckau, 
EO TIED Ep 


MINING MACHINERY. 


















For Dry Crushing. 


STAMPS. 


SHOES AND DIES. 


A SPECIALITY. 


o~- 


CONCENTRATING 
MACHINERY. 


BILHARZ 
PERCUSSION 
TABLES. 


os 2555 


Apply for Catalogues to— 


Sole Agent: W. STAMM, 26, College Hill, Cannon Street, LONDON, E.C. 







KRUPP BALL MILLS 





FOR 


DRYING ALL CLASSES OF 
MATERIAL 


AND FOR 


Heating & Ventilating Purposes. 


HIGGINBOTTOM & GO. 


LIMITED, 
ENCINEERS. 
Seel Street, 


Leen nsiaahatae 


The Air can be Discharged 
in any Direction. 2446 * 


JOHN ABBOT & CO., Ltd., 


GENERAL & —— ENGINEERS, 


| — GATESHEAD-ON-TYNE. 
sarah Se LONDON OFFICE: 
Suffolk House, Laurence Pountney Hill. 


PATENT STEAM HEATERS & FANS 




















ON ADMIRALTY LIST. 


HYDRAULIC MACHINERY. 
COLLIERY PLANT. 


| ROOFS AND GIRDERWORK 


OF ALL DESORIPTIONS. . 








Iron & Brass Founders. 
IRON MANUFACTURERS. 





Telegrams: ‘‘ ABBOT, GATESHEAD. ’ 896 © 


TEMPERLEY "TRNSPORTER 


aC o nn Nags a 

















TEMPERLEY TRANSPORTERS ERECTED Un THE ANGLU-AMERIvAN 


OIL COMPANY’S JETTY, AT PURFLEET, LONDON. 





These Transporters are suspended from a mast and can be slewed round to any desired 
position. — are each long enough to work over two lighters, and are manipulated 
independently of each other by a double winch ; the operations of Lifting, Trans- 
porting and lvuiant is performed by one man to each rter. The pair have 
a radius of 45 ft. and can unload 2000 empty and 600 full casks per hour. 


erase Do 


THE TEMPERLEY TRANSPORTER CO., 








72, BISHOPSGATE STREET WITHIN, LONDON, E.C. 257 











a. 








YU 1 
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GLENBOIC U UNION FIRE CLAY C0., Lm A YANKEE NOTION! THOMAS BRADFORD & Oo. 
"a — LAUNDRY, 

a THE FORBES PATENT DAIRY, COOKING, a BATH 
: aa uci Ton SPLIT UPOLENBON STANDS SCREWING MACHINES Cresce poate siroenem 
: FOR HAND OR POWER. nt Iron Works, MANCHESTER. 
eee 10-in. Wrought-Iron Pipe cut off or screwed by hand with ease. 140/3, High Holborn, LONDON. ss 


MODELS & SMALL MACHINERY 


Of every Description for PATENTEES and INVENTORS 
made to drawing, either full size or to scale, 


Best Workmanship Guaranteed. Estimates Free, 
—— 


LUCAS & DAVIES, Experimental Engineers 


67, Farringdon Road, LONDON. _ 1944 





For Sale by Dealers everywhere or direct from us, 


2529 
SEND FOR ILLUSTRATED CATALOGUE, 


- CURTIS & CURTIS, 


10, Garden St., BRIDGEPORT, CONN., U.S.A. _ 





The ‘‘Waterspout”’ 


PATENT 


PULSATING STEAM 


PUMP 


UNSURPASSED. 
For Pumping Muddy and 
Dirty Liquids. Will work 
suspended by a Chain. No 








Patentees 4 & Sole. Makers— 


The, Waterspout Engineering Co. 


North Parade, Parsonage, 2141 


MANCHESTER. 
Telegrams * ‘“‘ Waterspout, Manchester.” 








36%. 


mMcN tis 
T UNBREAK 
PATE EL LabLEg 





These Ladles are manufactured 
by a patented process, each from 
a single steel plate without weld 
or rivet. They are extremely 
light, being at the same time the 
_ strongest and most durable in the 
™ market. Ladles to contain 56 1b. 

ii] of metal only weigh about 7 1b. 
( i] each. They are made of all capa- 
cities from 30 Ib. to 50 cwt., with 
or without lips; also mounted or 
unmounted. They are also suit- 
able for chemical and metallurgicai 
processes. List of sections an 
prices on application to 


! CHAS. a Jr, 
















— “a 


2 V 





| wo stind 


‘SNIHOV 
ONILVYIO SIN 39 








SS JENKINS oS 


THE PERFECTION OF JOINT PACKING. 


Instantaneous, does not squeeze 
out and not necessary to follow up 
joint. We guarantee it to last for 
years on any and all pressures of 
steam or any kind of joint where 
packing is required. Does noi‘ rot, 
burn or blow out, therefore the 
best for all purposes. All genuine 
stamped with Trade Mark like cut. 


If your dealer does not carry our goods in stock, write 


for information to 
289 we Bros.. 71 John St., New York, U.S, A. 
Seiaenieiaien 


CIRCULAR - SAWS 


For Cold Iron and Steel. 


\ 2 METAL SLITTING SAWS. 
J} MILLING CUTTERS 


Of all Kinds. 


SHEAR BLADES, MACHINE KNIVES, &c, 




















2531 






























Sa eeeislaeeaelaaiaaiieiate SREB 6 RTT minennetioniduandninatil 
TELEGRAMS NATIONAL TELEPHONE 
“EMPIRE, TIPTON.” Ne. 9033. 


On Admiralty and War Office Lists. 


J ee 
SEAMLESS STEEL 
TUBE €0., LTD., 


MANUFACTURERS 





CYCLES, 
BOILERS, 


&c., &c. 


CONES, and other Solid-drawn 
ENGINEERING MANUFACTURES. 





Registered Office : =. pent anna | STREET, BIRMINGHAM, 2810 BIRMINGHAM, 2810 


SUN LIFE 


Assurance Society. 














of £401,419, exceed 


£3,750,000. 


This old and wealth ones is now prepared to entertain 
proposals from Employers for Insurance against claims for 
Compensation for Accidents under the 


WORKMEN'S GOMPENSATION ACT, 1897. 


The Employers’ Liability Act, 1880, or otherwise, 
PERSONAL ACCIDENT AND FIDELITY INSURANCES. 
LIFE ASSURANCES AND ANNUITIES AT MODERATE RATES. 


Communications invited with the GENERAL MANAGER, at the 
Chief Office, 63, Threadneedle Street, London. 2599 














Total Funds, inshiting Proprietors’ Paid-up Capital and Accumulations | 








STONE BREAKERS, 


CONCRETE BREAKERS, MIXERS, 
DISINTEGRATORS, COKE ibbasari ising MORTAR 
MILLS and every descriptic 

weigher hg og ane Prt hide 
ett a m out « tt 

a few good mi 

Bis & ‘~. Ss Oo w ad >= Q s. 

Stone Breaking Machine Makers 


BRANDON STREET, 


of 
MAC H INGE 


Lercesrer, 


3337Saved.—LeatherBelting, 


a hoped as Any ~-~4 under rigid depart. 
mental inspecti: Railway and enti 
Companies ; Pefechentealaed: uiatieeioen: Textile, Paper, 
Corn, Cement Mills, &c, “ae of materials, ‘careful 
manufacture, and unrivalled durability, under most exacting 
conditions of work, fully guaranteed, 

SINGLE LEATHER BELTING: 1 in. wide, 1d. per foot; 
Ip in., sai; 2in., 3$d.; Qin., 5jd.; 3 in., ii. 3} in., » Sid. 5 

in., Is. 3d.; 6in., ‘Is. 6d. 8 in., ; 12in., 3s. 

‘DOUBLE LEATHER BELTING: 2 Neg “Od. ; 3 in., 1s.; 

4in., 1s. 6d. ; 6 in., 2s. 6d.; 12 in., 6s. 3d. All per foot run. 


UNSOLICITED. 
** Best we ever had.” 
* Fully as good as what we lately paid nearly three times the 
money for.” 
** Most extraordinary value.” 
“ The quality is excellent.” 
** Must admit the ‘ best’ is sett BxsT and cheapest. 
** Shall send you all our ord 
a Paid Le 4 dren ( (or nearest ow in the United 
jom, or put f.o.b. am: ome R OA Ww 
ORDER ae ar ‘ port, CASH WITH 
Length, ‘any idth, des w= ag from steck, 
BEST” BELTING CO., LTD., 73, Ow A cet (Offices), and 
33, Lime Street, \uenden,' Kt =. 
{Tel ing, London.” 2582 


GOVERNORS, 


ENG. . 

























= > CHAS. H. HOLGATE 


aZ 
g 83 School Close Works, 
i. 




















‘General Offices & Works: PRINCES END, TIPTON — 





| 




















a LEEDS. 
I il Holgate Re-Grinding 
Sad Sh 
in a STRAIGHTWAY VALVE 
i a PRICES ON APPLICATION: 
eB Holgate Re-Grinding 
 PH~| LEVER VALVE 
(© ss 
Ey in Gun-Metal and Iron 
a to 12 in. dia. 
Established 


CENTRIFUGAL PUMPS 
AND PUMPING ENGINES, 
Por Docks, Olroulating Purposes, {alvage Work, &e- 


ee Gyrom Newest and mest improved m vase Market. 
From N 


ree ante 


DERWSPDWALE 2s OOC.,; 
Bom Acconp Enema Wonxa, GLASGOW. 2000 
Teusenarmwo Appases: " BONACOORD,” GLASGOW, 
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WCQ 5 WW Sy\: MX“ WSS\ \\ \ 
ICOTS. BARS SHEET: &E ELEC LECTRO-CC 
SSS 


ua BARS. SHEE \ G~ Eb \S 


ne MANCHESTER. 











HYDRAULIC IVA CHIN =z EY . 


TWEDDELL’S SYSTEM. 


“He FIELDING & PLATT, 


GLOUCESTER, ENGLAND. 


OTHER SPECIALITIES— 


PUMPING ENGINES. 
HYDRAULIC CRANES. 
GAS & OIL ENGINES. 











| OIL ENGINES | 
ALL SIZES. | 





FORGING PRESS. 











ENGINES AND 
3 ie FLERS 




















BRANCHES EF 
LIVERPOOL: 54, Castle Street. | @ 
BRADFORD : 1, Tanfield Bags., Hustlergate. | 
SHEFFIELD: 1, Fitsalan Square. 
CARDIFF : Pierhead Chambers, Bute Docks. | 
BRISTOL : 28, Clare Street. 

MANOHESTER : 9, Sussex Street. 
NEWOASTLR-ON-TYNE : 60, Westgate Ra. | 
PORTSMOUTH: 48, High Street. 
BIRMINGHAM : 97, Albert Btreet. | 
GLASGOW : 8, Buchanan Btrest. 








MAKERS OF 


ALL ARTICLES IN 
INDIA-RUBBER, 
GUTTA-PERCHA, 


& ‘SILVERTOWN 
VULGANISED FIBRE? 





eng ai aakeoe Btreet. | : I W y fa @)* Vs N 
W ie | 5 Re [ \ \W/ Head Offices—SILVERGRAY, LONDON. 
@  Works—GRAYSILVER, LONDON. 23% 


WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE. OFFICES: 106, Cannon Street, LONDON, E.C. 
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FIELD’S PATENT BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boiler, and | LIVE STEAM & EXHAUST 








give increased heating surface of most valuable kind, 


LIGHT, SAFE, EASY TO CLEAN, AND INJECTORS. 
ECONOMICAL. London Office and Stock Room for HOLDEN 
TOorLS LENT EF EEE. and BROOKE of Manchester, 


LEWIS OLRIGK & CO., Encnesns, 0 


Central Uptake. © Downdraught. 27, LEADENHALL STREET, LONDON, E}. a guiguenet “Cutli: Seniea 


; E. P. S. 


STORAGE BATTERIES- 


BY | "ean << TO HER MAJESTY 











SPECIAL “ie et SS THE 
APPOINTMENT CLR CAL OTA... QUEEN. 


4, GREAT WINCHESTER STREEHT, LONDON, 


THE WILLAN Serra NGINE , 


SIMPLE, COMPOUND, OR TRIPLE EXPANSION, CONDENSING OR NON-CONDENSING. Space occupied, 12 ft. Tin 


STANDARD PATTERNS up to 1200 IL.HP. 


EXTREME ECONOMY OF STEAM. 


A Censumption of less than 13 Ib. of steam per I.HP. per hour has been recorded, under suitable conditions 
ef size, pressure, &c., and eg in en a es of 80 ILHP. a consumption of less than 144 Ib, can 
GU EED with 160 lb. pressure. 


CREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


Small Occupied, and corresponding reduction in first cost of buildings. 
lence tet ye ol owing to an tenenes being in constant thrust. 


SUITABLE FOR MILL DRIVING AND FOR EVERY OTHER PURPOSE. Sin 
Over 190,000 Horse-power in Use or on Order. x». ii 


WILLANS & ROBINSON, LD., RUGBY, WARWICKSHIRE. “==“"==5 a assent 


FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


z. e. @& EE. TORNER, =: 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, cee ae omeneN! GEAR FOR DRIVING ABOVE. j. 


amen Telegrams: “Gippeswyk, Ipswich;” “Canvassers, London.” Codes: A B C, 4th Edition, 1883, The Engineering Telegraph Code. 


GHAPLINS STEAM CRANES, EXCAVATORS, LAUNCH ENGINES, &c. 





























“ and Sole Manufacturers—ALEX. CHAPLIN & CO., Cranstonhill Engine Works, GOVAN, GLASGOW. 


ALL COMMUNICATIONS to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW. 6481 
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IMPORTANT NOTICE. . 

To Sugar Refiners, Engineers, Shipbuilders, Soap, 
Chemical, and Paint Manufacturers, Collieries, 
Mines, Millwrights, Coopers, Smiths, Charcoal, Cattle 
Food, andall Export Merchants, Analytical Chemists, 
and all it ma: ncern. rs 

Yo be Disposed of, by Private 
Treaty, in lots to suit purchasers, the whole of 
the splendid SUGAR BOILING and REFINING 

MACHINERY, PLANT, and all STOCKS, at the 

Britisu and Irish SvGaR REFINERY, Plymouth, com- 

rising Horizontal and Vertical Steam Engines, eight 

Bteam Boilers, Shafting, Gearing, Pulleys, and Pedes- 

tals ; three Copper Vacuum Pans, Blow-ups, Heaters, 

with agitators and steam connections; Sugar Filters, 

Centrifugal Machines, very suitable for laundries, 

wool drying, &. ; 16 Cast and Wrought-iron Charcoal 

Cisterns, circular, 20 ft. by 7 ft. ; Liquor and Water 

Pumps of every description, Steam and Hand Ware- 

house Hoists, complete ; H-iron Girders and Pillars 

suitable for builders, 55 Tanks of cast and wrought 
iron, copper, zinc, and slate, all sizes, from 4 ft. square 
to 51 ft. long ; many thousand yards of Cast, Wrought- 
iron, Copper and Lead Pipes, Brass and Iron Valves 
and Cocks, Cast and Wrought-iron Floor-plates, Sheet 

Lead on floors, three splendid Charcoal-burning Kilns, 

little used ; Char Hoists and Band Elevators, Circular 

Cast-iron Staircase and Platforms, Weighing Ma- 

chines, Cart (Pooley’s), Steel Yards, Beam and Sack 

Scales, 17 Carts, 70 Sugar and Char Bogies, Iron 

Barrows, Sack Trucks, Smithy Tools, Fires and 

Bellows, Benches and Vices, Screw Jacks, Blocks and 

Chains, a very large quantity of new Tierces, Barrels, 

and Staves, about 300 tons of Charcoal, new and partly 

used ; quantity of Treacle, hundreds of Earthenware 

Pots and Loaf-sugar Moulds, Filter Bays and Cloths, 

Sugar Bags, Laboratory Outfit with Chemist's Balance, 

Polariscope, Glass Measures and Outfit, new Shovels, 

and Contents of Stores. A Printed List of above will 

be forwarded on application in writing, enclosing six 
penny stamps, to GEORGE HARDING, Jun., BriTIsit 
and Iris Sugar RerineRy, Plymouth. Water freight 
to principal ports in United Kingdom and Continent, 
both steam and sail. P 34 





Old - established BOLT, NUT and RIVET Manu- 
facturer’s BUSINESS in Glasgow FOR SALE by 


Private a. ; ‘ 
The SUBSCRIBER is prepared to receive 
ffers for the Business, so 


long and successfully carried on by Mr. J. H. 
ZiecLER, at the Clyde Rivet Works, Dundas Street 
(South), Glasgow, under the name of <i 

THE CLYDE RIVET WORKS COMPANY, — 
together with the GROUND, BUILDINGS, FIXED 
PLANT and MACHINERY therein. The Connection 
is a highly valuable one, the company enjoying a first- 
class reputation in the trade, and the business is 
capable of being largely extended. : 

The Works, which are well-adapted for the business, 
occupy 1711 square yards, or thereby of ground, with 
a frontage of 144 ft. 7 in. to Dundas Street, and are 
burdened with two ground annuals amounting to 
£136 8s., with duplications every nineteenth year. 

The Purchaser will be bound to take over the 
Stock-in-Trade, Moveable Machinery, Loose Tools, 
Office Furniture, &c., at a valuation. An Inventory 
of the Fixed Plant and Machinery can be seen on 
application to the Subscriber, or to Messrs. R. & J. M. 
Hitt Brown & Co., Writers, 41, West George Street, 
Glasgow, who will supply intending Offerers with 
orders to view the premises. The latter will exhibit 
the Titles and Conditions of Sale. 

Offers must be lodged with the Subscriber on or 
before the 10th day of January, 1898. 

JAMES MUIR, C.A. 

149, West George Street, Glasgow, 

24th December, 1897. ae | 


100 Machine Tools, comprising 
Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &., now ready.—For list apply, 
SCOTT BROS., Halifax. 609 


- 
reble-geared Face Lathe, 
8 ft. faceplate ; two tools. 
7 ft. by 6 ft. PLANING MACHINE, with two tools. 
lt in. stroke SHAPING MACHINE. 
9 in, by 12 ft. gap bed LATHE. 
9 in, stroke SLOTTING MACHINE. 
All New in Stock, P97 
CARTER & WRIGHT, South Darley Street, Halifax. 


° ; ° e ; 
Hyngineers and Shipbuilders’ 
TOOLS FOR SALE, CHEAP :— 

Keel Plate or Garboard Bender, 19 ft. wide ; Boiler 
Shell Drill, with two standards ; Vertical Boiler Flue 
Flanging Machine, up to 4 ft. 6 in. diam.; Portable 
Hydeaulic Riveter, hinged type, 30 in. gap ; }in., Zin. 
and lin. Punching and Shearing Machines, two Hot 
Iron Saws, Portable Drilling Apparatus, by Smith and 
Coventry, for drilling furnace mouths in boilers ; 
Richards’ Forcing Machine, No. 0 size; Hydraulic 
Press, for pressing paper rolls; 4 HP. Crossley Gas 
Engine; seven Radial and three Pillar Drilling 
Machines, Wall Drilling Machine; 6in., 8 in., 9in., 
10 in. and 18 in. Lathes, Sft. to 28 ft. beds; 8 in. 
stroke Slotting and 12 in. stroke Shaping Machine ; 
also several Planing and Milling Machines. O 923 

Apply, RUSHWORTH & CU., Sowerby Bridge. 


Mechine Tools Ready for 
DELIVERY :— 
Two 6 ft. by 2 ft. 6 in. Planing Machines. 
One 5 ft. by 2 ft. Planing Machine, screw driven. 
One Horizontal Milling Machine. 
One 124 in. centre 16 ft. bed Screw-cutting Lathe, 
with backshaft. 
One 94 in. centre 10 ft. bed Screw-cutting Lathe, with 
backshaft. {backshaft. 
One 8 in. centre 10 ft. bed Screw-cutting Lathe, with 
One 8 in. centre 10 ft. bed Screw-cutting Lathe. 
One Sin.  ,, sk. » ‘i “ 
One7in. ,, 10ft. ,, - se 
One7in. ,, 6ft. ,, a 
One 5 ft. Radial Drilling Machine. 
One Milling and Profiling Machine. 
OUDON BROTHERS, 
46-50, Waterloo Street, Glasgow; and Clyde Tool 
Works, Johnstone. 224 











| kes Sale :— 


Pair of Double-ended Cross-cut SHEARS (by 
Craig & Donald), with Engine attached, 10 in. 
cyl., 10 in. stroke, steeling 10 in. nee 3 
Pair of Self-contained HORIZONTAL SHEARS, top 
steeling 12in. cut, bottom steeling 14in. cut; 
Engine attached. 
Excellent set of CROCODILE SHEARS, 18in. steelings, 
Engine attached, 7} in. cyls., 15 in. stroke, bed 
10 ft. by 3 ft. 6 in. 
Single-ended PUNCHING and SHEARING MACHINE 
to punch } in. through } in. 
Belt -driven RIVETING MACHINE (by De Bergue 
and Co.), suited for girder work. (Sibley & Son) 
Powerful Circular PLYING-OUT MACHINE (by J. 
HOT SAW, with Duplicate Spindle and Saw, on C.I 
bed 12 ft. by 17} ft., saw plates 2 ft. diam. 
Set of 8 ft. BENDING ROLLS, top roll 14 in., bottom 
roll 10 in. diam. 
Catalogue on application. 
THOS. W. WARD, 2242 
AuBion Works, Savite Street, SHEFFIELD. 
Telegraphic Address : ‘‘ Forward, Sheffield.” 





AUCTION SALES. 


PRELIMINARY ADVERTISEMENT. 
In tHE Hien Court or Justice.—Chancery Division. 
Mr. Justice ROMER. 
TO SHELL, PROJECTILE MANUFACTURERS, 
ENGINEERS, AND OTHERS. 
PROJECTILE COMPANY, Lrp. (BIRKS and 
ANOTHER v. THE PROJECTILE CoO., Lrp.). 


r. Henry Sherley-Price (of 
the firm of Wheatley Kirk, Price & Goulty), 

the person appointed by the Judge, will offer FOR 
SALE by PUBLIC AUCTION, as a Going Concern, in 
One Lot, at an Ear.y Date at the Mart, Tokenhouse 
Yard, London, E.C., the well-known and old-estab- 
lished concern known as 

THE PROJECTILE COMPANY, L1p., 
situate New Roap, WANpswortH ROoAb, BATTERSEA, 
Lonpon, 8.W., together with the GOODWILL, FIXED 
and LOOSE PLANT and MACHINERY, STOCK-IN- 
TRADE, STORES, and the benefit arising from 
uncompleted contracts; also TWO LEASEHOLD 
HOUSES near Wandsworth Road, held at an annual 
rental of £1, and a vacant Piece of Land held at the 
same annual rental. 

Tue Works are admirably situated for the class of 
trade, occupying an area of 2a. 2r. 8 p., held for an 
unexpired term of about 68 years at an annual rental 
of £310. 

Tuk Works Bvitpines are substantially erected, 
and have been built with a view to the special nature 
of the trade carried on. The principal Buildings are 
briefly as follows :— 

Hypravtic AND For@inc Suor, 175 ft. by 98 ft. ; 
ENGINEERS’ Suop, 107 ft. by 85 ft. ; SHELL TuRNERY, 
149 ft. by 81 ft. ; Quick-FiRING Suor, 149 ft. by 28 ft. ; 
SMALL HypravLic Suor, 109 ft. by 55 ft.; Borer 
Housk, 66 ft. by 58 ft.; Ex@rne House, 54 ft. by 40 ft. ; 
BLacksMitus’ Suop, 54 ft, by 32 ft.; Handsome Range 
of Orrices, 64 ft. by 30 ft. ; SuELL-HARDENING SHop, 
24 ft. by 32 ft.; Gaveine Rooms, 55 ft. by 32 ft. ; 
Range of Buildings comprising Offices and Pattern 
Stores (98 ft. by 19 ft.), and numerous other Buildings, 
including Stores, Pattern, Lacquering, Carpenters’ 
Shops, &c. 

Tuk Puant, which is all by eminent makers and in 
first-rate condition, includes among the leading items : 
A Compete HypRAULIC INSTALLATION, Comprising two 
1000 I. HP. Horizontal Corliss Engines, 34 in. cylinders, 
36 in. stroke ; one Horizontal Duplex Pumping Engine, 
28 in. cylinders, 24 in. stroke; two pair of Reserve 
Pumps, in. rams; two Quadruple Feed-water 
Supply Pumps; one Hydraulic Accumulator, 12 in. 
ram, 14 ft. stroke ; one ditto, 12 in. ram, 22 ft. stroke, 
together with the forged piping and connections to 
the various presses, suitable for a working pressure of 
2 tons to the square inch. 

Tuk For@ine PLAN? consists of a Vertical Hydraulic 
Press, 25 in. ram, 44 in. stroke; ditto, 20 in. ram, 
24 in. stroke; three ditto, 14 in. ram, 18 in. stroke ; 
two ditto, 14 in. ram, 18in. stroke, with 10 in. 
horizontal cylinder ; ditto, 10 in. ram, 18 in. stroke ; 
ditto, 8 in. ram, 4 ft. stroke; two 18 in. Double- 
cylinder Horizontal Presses, 5 ft. 6 in. stroke; one 
4in. ditto, 9 ft. stroke ; two 14 in. ditto, 4 ft. stroke; 
one 13 in. ditto, 18 ft. stroke, single cylinder; two 
13 in. ditto, 12 ft. stroke ; one 8 in. Quadruple Press, 
12 ft. stroke; also ¥5-cwt., 15-cwt., and 7-cwt. Steam 
Hammers ; six Steam Blast Reverberatory Furnaces, 
three Gas ditto, five Annealing ditto, four Stove 
Furnaces ; thirteen Hydraulic Tube Drawing Benches, 
single and double cylinders, from 6} in. ram, 12 ft. 
stroke, to 16 in. ram, 9 ft. stroke; and a complete 
** Dowson” Gas Producing Plant for supplying furnaces 
and gas engines. 

Suet BorinG AND TURNING PLANT, comprises 
briefly : twenty 14 in., sixteen 12 in., twenty-one 10 in., 
seven 9in., twoS8in., seven 6 in. ; twenty-four Shell 
Boring, ten screwing, six inside copying, twelve plug 
roughing, and thirty-six roughing and turning lathes. 

Tue ReraiR DEPARTMENT includes twenty-three 
Slide-surfacing and Screw-cutting Lathes, ranging 
from 6 in. to 14in. centres; Planing Machine, 10 ft. 
by 2 ft. Gin. by 2ft. Gin. ; ditto, 8 ft. by 3 ft. by 
2 ft. Gin. ; ditto, 6 ft. by 2 ft. 2in. by 2 ft. Zin. ; six 
Drilling Machines, 24-in, Shaper; five Milling Ma- 
chines and numerous other special Tools. 

Also a range of six Lancashire Boilers, 28 ft. by 7 ft. 
diameter, and one 30 HP. twin Gas Engine; one ditto 
single, and one 20 HP. semi-portable Steam Engine. 

Tuer Loosk TooLs comprise the valuable collection 
of Dies, Punches, Templates, and Gauges used in con- 
nection with the business, and other items too 
numerous to specify. 

Tue Stock-IN-TRADE AND STORES will also be included 
in the Sale. 

Full Particulars and Conditions of Sale may shortly 
be obtained (gratis) from the following Solicitors :— 
Messrs. AsiursT, Morris, Crisp & Co., 17, Throg- 
morton Avenue, London, E.C.; Messrs. BRoOMHEAD, 
WieutmaN & Moors, Sheffield; Messrs. JoHNson, 
WETHERALL & Sturt, 7, King’s Bench Walk, London, 
E.C.; Messrs. Francis & JoHNson, 26, Austin Friars, 
London, E.C.: Mr. A. C. Curtis-Haywarp, 27, 
Chancery Lane, London, W.C.; Messrs. BERTRAMS, 34, 
Norfolk Street, Strand, London, W.C.; Messrs. GopDEN, 
Son & Hour, 34, Old Jewry, London, E.C.; and from 
the AUCTIONEERS, 49, Queen Victoria Street, 
London, E.C., and Albert Square, Manchester. P 90 
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TO SOAP BOILERS, IRON MERCHANTS AND 
OTHERS. Messrs. 


uller, Horsey, Sons & Cassell 


will SELL by AUCTION on the Premises, 78, St. 
George Street, E., on Tuxspay, JANUARY 18th, at 
Eleven o’clock precisely, PLANT and MACHINERY, 
including seven Soap-boiling Coppers, 100 tons 
Wrought and Cast-iron Pans, various, numerous 
Tanks, Wrought-iron Glycerine Still, with copper, 
dome, neck and condenser; Cornish Boiler, Mixer, 
5 tons Lead, 15 tons Columns and Girders, and other 
Effects. 
May be viewed, and Catalogues had of the 
AUCTIONEERS, 11, Billiter Square, London, es ‘ 
8 





TO BUILDERS, CONTRACTORS AND OTHERS. 
Messrs. 


Fwer, Horsey, Sons & Cassell 


will SELL by AUCTION, at Trinity Wharf, 
Woolwich, on WrEpDNEsDAY, 26th JANUARY, 1898, at 
Twelve o’clock precisely, CONTRACTORS’ PLANT and 
MACHINERY, including two 3-ton Steam Derrick 
Cranes, four Hand Derricks, 30-cwt. Travelling Steam 
Crane, one Hand Bogey Crane, three Vertical Boilers, 
three Steam Pile Drivers, with 40 ft. Engines and 
Monkeys, two Steam Winches, two Sets of Pile 
Serewing Tackle, 30-in. Circular-Saw Bench, three 
complete Sets of Driving Gear, quantity of useful 
Timber, Wrot. Tubing, Chain and Rope, Wells’ Lights, 
Tanks, Forges, Anchors, Bolts and useful Ironwork. 
May be viewed by orders, and Catalogues had of 
WILLIAM HART, Jun., Esq., Chartered Accountant, 
65, West Regent Street, Glasgow ; and of the AUC- 
TIONEERS, 11, Billiter Square, E.C. P 87 





EARLY SALE ON Account OF DISPOSAL OF LEASE. 
TO ENGINEERS AND OTHERS. Messrs. 


Frller, Horsey, Sons & Cassell 


will SELL by AUCTION, in Lots, on the 
Premises, 184, New King’s Road, Fulham, on Turspay, 
4th January, at Twelve precisely, PLANT and MA- 
CHINERY, including a Horizontal PLANING MACHINE, 
to plane 2 ft. by 2 ft. by 6 ft., UNIVERSAL Woop 
WorkKER, by Buck and Hickman, VERTICAL DRILLING 
MACHINE, by W. F. & J. Barnes, a Brown & Sharpe’s 
UniversaL Hanp Latur, Brazing Forge, Parallel 
Vices, Grindstone, Anvil, Leather Belting, Loose 
Tools and Utensils, &.—Catalogues may be had of 
the AUCTIONEERS, 11, Billiter Square, E.C. P88 








MISCELLANEOOS, 


CARTOONS, DIAGRAMS, 
and Very LarcE Maps, up to 25 ft. by 85 ft., 
for Parliamentary Committees, Public Meetings, &c. 


Ror. J. Cook & Hammond 


(Established in Westminster 1860), 
LITHOGRAPHERS, 2514 
2 & 3, TOTHILL STREET, WESTMINSTER. 
Teleg. Address: ‘‘Cartoons, London.” Tel. No. 3185. 
40, St. Enocn Se., 


eitch & Macbean, * &. Exo ' 
Consulting and Inspecting Engineers. 
Specialties: Power Installations, Heating, Ventilating, 
Laundries, Baths and Wash Houses, Sugar Machinery. 
2447 











r. John Price, Inspecting 
Engineer, M.I. Mech. E., UNDERTAKES the 
INSPECTION of rails, accessories, machinery, iron and 
steel of every description in this country or abroad. 
Established 1876.—Address and Telegraphic, PRICE, 
Workington. A BC code used. 2569 


ej ohn Cochrane, Engineer and 
Boilermaker, Barrhead, N.B. BOILERS of all 
yes, ENGINES of Corliss and other types, Steam 
ammers, Steam Pumping Machinery.—See our large 
Advertisement which appears fortnightly. 2510 


RB. CHIPPERFIELD, 


Mode! Maker. 
2530 


Established 1870. 
, Ww. 
__ Telegraphic Address :—“‘ Modeling, Landon.” _ 








(Jeorge Patliffe, 
iting M.I. and S.I., M.I.N.A., 
Consulting Engineer. 





Surveys OF ALL Kinps PERSONALLY SUPERVISED. 
2494 


7a, LAURENCE POUNTNEY HILL, LONDON, E.C. 


Agency in France.—Société 


DETUDES ET DE CONSTRUCTIONS 
D’USINES.—Paris, 72, Rue Louis Blanc, Paris.— 
Directeur Général: V. DAIX, Consulting Engineer 
and Chemist, Chevalier of the ion of Honour, 
7 Diplomas of Henour, 16 Gold Medals and 34 Silver, 
&c., Medals). CENTRAL AGENCY for France for 
Material, Apparatus and English Merchandise in 
connection with Metallurgy, Mines, Building, Engines, 
Chemical Products, Gas, Electricity, &. ; ina word, for 
everything appertaining tothe practice ofan Engineer. 


17 











rawings, Plans, Tracings, 
&c., executed with Accuracy and toh 
sical and General’ Dreughtemen, & Qual 
ni an ne’ ra en, 
Ohancery Lane, W.C. es . al 
M. & T. are thoroughly practical Engineers. 


[PD wings, Tracings, Inspect- 
TIONS of MACHINERY, &., UNDERTAKEN 
at moderate terms.—THOS. S. RICE, M. I. Mech. E., 
60, Watling Street, London, E.C. 2503 
Telegrams, “‘Ricto, London.” Telephone No. 497, Bank. 


, On 
Mecha. 








f I ‘o Let, Engineering Premises 

in Southwark; seven minutes from Mansiom 
House Station ; ground area about 7000 ft.; engine, 
boiler, fixtures, &., to be taken at valuation.—Ad- 
dress, O 455, Offices of ENGINEERING. O 455: 


a FOR HIRE 
P»ping Machinery of every 

DESCRIPTION. 

Apply, HENRY SYKES, 
66, Bankside, Southwark, S.E. 

Telephone No. 565 (Hop). 2572: 
[isintegrating and Screening 

MACHINERY. 


Newest MAcHINES. Best REsviTs. 2276. 
THE HARDY PATENT PICK CoO., Lp., Sheffield. 


hoto Copies from Engineers’ 
Tracings, &c. White Prints and Blue Prints. 

from 6d. each. In any weather by electric light.— 
WARDROP & WHITAKER, 49, Queen Victoria Street, 
London, E.C. Tele. No.: “ Bank, 5449.” O 851 


W orking Capital.— Estab- 
7 lished Firms can increase same by getting 
their own ACCEPTANCES DISCOUNTED.—Address, 
CREDIT, care of Goutp’s Advertising Offices, 54, New 
Oxford Street, London. H 907" 


allway Crossings and 
SWITCHES._THE TYLER & ELLIS 
MANUFACTURING CO., Lrp., 20, New Bridge 

Street, London, E.O. Telegrams: Biceps, London. 
2445 


[eo and Steel Tubes and 


FITTINGS for gas, steam, water, compressed: 
air, hydraulic, refrigerating and heating purposes, 
black or galvanised in stock, to 8 in. diameter. 
Water Mains, Well Tubes, Sewer Ventilating Shafts., 
&c. Telegraph Poles. Solid Drawn Seamless Stee} 
Tubes. Cylinders for Compressed Gases. 

OHN SPENCER, 
Globe Tube Works, Wednesbury. 2587 


Tas Giascow Rone STooK aND PLANT WoRES. 


He Nelson & Co., Ltd, 


Railway Wagon Builders and Makers of Wheels 
and Axles. Contractors for Railway and Tramway 
Construction and Materials, and 
ROLLING STOCK OF EVERY DESCRIPTION. 
Foreines, SmMIrHwoRK, IRON aND Brass CasrTInas. 

—_—— 2319 
red Office : 27, St. Vincent Place, Glasgow. 
London Office : 11, Queen Victoria Street, E.0. 























[zlington Wagon and Engi- 
NEERING COMPANY, LIMITED, 
MAKERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY 
DESCRIPTION, WHEELS AND AXLES, 
BRIDGES, GIRDERS, ROOFS, &. 


OFFICES AND WORKS: DARLINGTON. 


f[heAshbury RailwayCarriage 
M. 


2552 





AND IRON COMPANY, (Limited), 
gl Manchester, 
ANUFACTURERS of RAILWAY OARRIAGES, 

WAGONS, and TRAMWAY CARS. Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carriage 
and Wagon Wheels, Mansell’s Wood Centred Whee! 
Hydraulic Pressed Wrought-iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Oolumns, Builders’ 
Ironwork and Contractors’ Plant. 

Wagons built for Cash, or for deferred payment. 

London Office: 7, Victoria Street, S.W. Od 501 


P & W. MacLellan, Limited, 
e OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF BVERY DESCRIPTION, 

RAILWAY IRONWORK, BRIDGES, ROOFING, &. 
Chief Offices: 129, Trongate, Guascow. 8547 
Registered Office : 8, Gt. WinchesterSt., London, E.0. 

pine Midland Ky. Carriage 

AND WAGON COMPANY, Limited, 

Manufacturers of RAILWAY CARRIAGES, TRAM: 

CARS, WAGONS, and RAILWAY IRONWORK of 

every description. Wagons built for Cash, Deferred 

Payment, or Hire. E. JACKSON, Secretary. 

Chief Offices: MipLanp Works, BinmMiIneHAM. onsen 


Branch Works: ABBEY WORKS, SHREWSBURY. 
London Office: Surrotk Hovsz, Laurence Pouwtysy Hu. 


he Metropolitan Hailway 


CARRIAGE & WAGON COMPANY (Limited) 
Saltley Works, Birmingham, Successors to Messrs. 
JosePH WRIGHT and Sons, “oe Railway 











Carriages, Tramway Cars, Wagons, Railway 
Ironwork of Bi bore tion. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or upon D RRED PAYMENTS EX- 


TENDING wae. SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Ohief Office—Sartisy Worse, 
BIRMINGHAM. 

Branch Wagon Works—Graat Easrsan Rai.war, 
PsTsRBOROUGH @d 600 


IMPERIAL LUBRICANTS 


Buy direct the a Quality at Bottom Prices 
Pure Hydro-Carbon Non-corrosive Lubricants. 
Imperial Engine and Machinery Oils at 11d. per gall. 
ae Valve and Cylinder ” lid. ” 
ae Gas Engine and Dynamo ,, 1s, 44d. ” 


” Spindle ’ oe 9d. » 
In 40 gall. barrels, direct, free delivered. 


IMPERIAL STEAM USERS’ ASSOCIATION, 
HATCHAM ROAD, LONDON, 8.5. 
Telegrams: ‘*‘ Vaporoso, London.” 





— 








, MOODITE 


AvUTICE to SLECERSCLAMS, | 
Mas stood the severest test for six years. No mate 
Light Gorporation and otherr.” Ram “0” Hat Joint and Packing Rings, Pump Oupe, Gask: 


tbe London Electric 


existence can equal it for Steam or Electrical 
Leather, &c., can now be made of “ 


WHALEITE” WORKS, MITCHAM C 


PR anne As “WHALEITSE” articles can now 
Purposes, other a 
Manholes, Val 


& all other Go 
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; has stood every teat up to 40,000 
oda which 


OMMON, SURREY 


with the utmost despatoh. 
volte for 1/8 in. sheet, without breaking down, by 
have hitherto been manufactured in India ——" 
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iiom 
ine, 


455: 


























Dec. 31, 1897.] ENGINEERING. 75 
THE BLACKWALL | ga TWECLYOE RET WOME, cLAROOW, cary | ri 
| b =< 
GALVANIZED IRON 00,,, Zp : ENGINES 
Offices: anne Gina London, E.C. = Ea 3 





MAKERS OF 


GALVANIZED, CORRUGATED, AND 
PLAIN SHEETS. 


JRON ROOFS AND BUILDINGS. 


———_—_ 


JOISTS AND CIRDERS. 


FIREPROOF DOORS. 


NORTON’S PATENT SEWER 
VENTILATING COLUMNS. 


CONSTRUCTIONAL IRONWORK. 
CENERAL SMITHS’ WORK. 


— 2578 


TANKS AND CISTERNS. 
T.S, McInnes &€0. Ld. “exccc Glasgow 


MANUFACTURERS OF 
McInnes’ Patent Indicator, 
For all speeds, as used by the British and 
Foreign Admiralties. 
McInnes’ Patent Wire Cord, 
For Indicator Leads. 
Improved Bourdon Gauges, 
All Sizes and Pressures, 

Engine Counters, Timepieces, Gauge Testers, 
Air Pressure Gauges, Planimeters and other 

Engineering Instruments. 2484 
ON ADMIRALTY LISBT. 


Alley & Maclellan, 


ENGINEERS, 
SENTINEL WORKS, 
GLASGOW. 


Manufacturers of 8571 
VALVES FOR CAS, WATER, 
STEAM, AND SEWACE. 


VULCANITE 


Harsure Inpia-RvuBBER C. Co. 
Lonpon WareHousE: F. WINTER, 
£38, Lonpon Watt, Woop Srreer, E.C. 


EBONITE. - 


W. GUNTHER & SONS, 


























OLDHAM. 





TURBINES 


Prices, &c., on Appli- 
cation. 2157 


GREAVES’S BLUE LIAS LIME 
And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 
@ny part of London by boat, rail or cart; and to 
every part of the om by rail and boat direci 

from their 6364 


the 
Stockten, Wilmoote, and Harbury Works 


Chief Offices: WARWIOK. 


Depots: WORCESTER WHARF, BIRMINGHAN. 
18, SOUTH WHARF. PADDINGTON. W. 


: 3 








BEST MATERIALS AND WORKMANSHIP. MODERATE PRIOES. 
Prompr DELIVERIES OF ALL Home amp Exrort Onpmrs. 1678 











EDWARDS’ PATENT AIR PUMP. 


SPECIAL DESIGN FOR LIGHT DRAUGHT STEAMERS. 
SHOWING HEIGHT GAINED & MATERIAL & WORKING PARTS SAVED. 


ORDINARY PUMP. EDWARDS’ PUMP. 





: <4 ss HEIGHT GAINED, 11’ No foot or bucket 


SU || valves, seats, guards, 
i Dia. 24”. Dia. 24”. mel &e, 
Stroke 18”. sf |B }° 









Each foot 
and bucket 
Valve is a 
source of 
breakdown 
and delay. 


The whole of the valves can be examined, cleaned, or renewed without stopping 
the engines and without loss of vacuum. 


A cheap type of valve can be used until it is worn out, without risk of delay or 
breakdown. 


It is possible to go to sea with old valves and renew them under weigh. 
The failure of a valve through bad weather or neglect cannot lead to a breakdown. 
FOR FURTHER PARTICULARS APPLY TO— 


FRED. EDWARDS, 62, Bishopsgate Street Within, E.C. 


Where one of these pumps and large glass models can be seen at work. 1676 


SHONE PNEUMATIC EJECTORS, 


For raising SEWAGE, SLUDGE, PAIL CONTENTS, WATER, &c. 








AUTOMATIC. EFFECTIVE. ECONOMICAL. 


As used at RANGOON, KARACHI, BOMBAY, EASTBOURNE, SOUTHAMPTON, 
NORWICH, IPSWICH, ARAD (Hungary), é&c., &c., and many other Towns. 


AIR COMPRESSING MACHINERY, &c. 


For Pamphlets and full particulars, apply to the Manufacturers, 


HUGHES & LANCASTER, 
47, Victoria Street, LONDON, S.W. 


CONTRACTORS FOR 2429 


DRAINAGE AND WATER SUPPLY WORKS. 


WATER SOFTENING 


FOR ALL CLASSES OF STEAM BOILERS. 
(Archbutt & BDeeley’s Patents.) 


DESCRIPTIVE PAMPHLET WITH TESTIMONIALS WILL BE FORWARDED ON APPLICATION 
TO THE SOLE MAKERS— 


MATHER & PLATT,LTp., ENGINEERS 


Salford Ironworks, MANCHESTER. 


This process is in operation in 64 Works of various kinds, Purifying or Softening 
upwards of ten million gallons daily. 2556 




















PORTABLE CRANES 
OVERHEAD CRANES, 
HYDRAULIC CRANES. 
WHARF CRANES, 
OERRICK GRANES 
FORGE CRANES 
WALL GRANES, 















COM PEHTITION 


FOR 
THE ELABORATION OF PLANS FOR NEW QUAYS AND 
HARBOUR WORKS 
IN 


CHRISTIANIA. 


Norwegian and Foreign Engineers are invited to take part in a Competition for working out Plans of New 
Quays and Harbours in Christiania. 

Three prizes are offered, one for each of the three best Plans, viz. :—Kr. 10,000 (£550), Kr. 5000 (£275), 
and Kr. 3000 (£165). 

For oe a of the competition apply at the Office of ‘‘ CuristiaANIA HAvNE-INGENIORVESEN,” at Nytorvet 
No. 3, Christiania. There can be had also the charts mentioned in the program, against the stipulated 
deposit of Kr. 50 (£2 15s. 1d.). 

The Plans must be handed in, postage paid, before Two o’clock p.m. on the Ist of September, 1898. 

The Board of Harbour Christiania, 
E CHRISTIE. P 109 


it. KLINGENBERG. 












Statio rtable, and for Launches, &c. DAILY USE. 


TOLCH & CO, ENGINEERS, 
THE BOATYARD, FULHAM, LONDON, S.W. 2°8¢ 


— Contractors to Her Majesty's Government. —— 





TRIER’S PATENT 
"SPLIT-GRIP” COLLAR 


PULLEY 
IN 
HALVES 


VICE-LIKE 
CRIF 


Le) 
SET-SCREW 


WOLE 
MAKER 


TRIER BROS. 
19 GREAT GEORCE S’ WESTMINSTER 
& CUMBERLAND WORKS CAMBERWELL 


LONDON. 





2487 


VALVES! VALVES! VALVES! 


CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 1664 


ALEX. TURNBULL & CO., BISHOPBRIGGS. 


Telegraph: “VALVE, BISHOPBRIGGS.” 


JOSEPH BLACKBURN, 


Manufacturer and Erector of , 
Improved 


Lightning 
Conductors 


Gresham Works, 
NOTTINGHAM, 
2, NORFOLK ST., 
SrranD, W.C. 
HANLEY & DUBLIN. 











Straightened, Pointed, 
Hovoped, Raised and 


4 Repaired. 





ELECTRIC BELLS, 
TELEPHONES. 


TELEGRAMS: 9255 
“Blackburn, Nottingham.” 

















ELEOTRIO 
LIGHTING. 


COLONIAL MACHINERY 





GT. DOVER STREET, 








Lendon, 8.E, 2533 




















ENGINEERING. 


[Dec. 31, 1897. 








MARSHALL, SONS & CO., LT®: 


OFFICES, SHOW ROOMS AND STORES AT 


BRITANNIA WORKS, GAINSBOROUGH. 79, Farringdon Road, LONDON, E.O. 


Address for Telegrams—‘*‘ MARSHALLS, GAINSBORO’.” 





MADE AND SUPPLIED. 


Thrashing madinees for . 


OF ALL KINDS. all Countries. 


Telegrams—* ENGINE, LONDON.” Telephone No, 6648, 


And 99, CLIVE STREET, and 25, STRAND, CALCUTTA. 


- Orer 41,000 Engines and Machines eq “ 


Underneath Engines. 
High Pressure or Compound. 


Illustrated Catalogues, with Current Prices, In English and Foreign Languages, free on application. 








GEORGE RUSSELL & CO., 


Engineers, Cranchuilders and Boilermakers, 


aia Hn OO near GLASGOW. 








— 
EXTRACTS FROM TESTIMONIALS. 


saipaigiane 

“The No, 4 Pulsometer | purchased some 
time ago has worked capitally. It has teen 
at work pumping the grittiest water ina 
very awkward position, and the results 
could not be better.” 








“1 have pleasure in giving my testimony 
as to the efficiency of your No. 5 Pulsometer. 
it was started January 16, 1892, and has 
only been stopped twioe since then, and in 
repairs it has cost nothing... We have no 
one to attend to it night orday.. Ali that 
it requires is steam and water, and the 
suction end clear of mud. 1! may also say 
your No. 1 is working admirably.” 














EXTRACTS FROM TESTIMONIALS. 
‘‘The Pulsometers you have supplied to 
our Corporation have given great satisfac- 
tion.” 


“We have pleasure in taking this oppor- 
tunity of informing you that we have two 
of your Pulsometers in use which have 
given us the greatest satisfaction. The 
No. 9, which has been working for 24 years 
on a total lift of 82 ft. has never given us 
the slightest trouble, although we have had 
to carry the steam over 75 yards. We 
shall be pleased to show the pumps at work 
to your friends.” 

















La 


‘* The pump (Pulsometer) works well, the 
right thing in the right phace.”’ 2114 











PATENT ROLLED 


SHAF TING 


IN IRON AND STEEL, 


By Royal Letters Patent. 


BUTLER’SsS 
PATENT 


FRICTIONAL 
COUPLINGS. 


The Kirkstall Forge Oo., Leeds, 
SOLE MAKERS. 156i 


nee I 








National Telephone 
No. 300. 


B. & S. MASSEY, 


Patentees and Makers of STEAM HAMMERS. 


Over 100 Hammers, 


From 20 to 30 different - 
on ready for immediate 
delivery, 


Drop Hammers & Stamps, 
Special Steam Stamps, 


x Finished. 


~ 
a 


MANCHESTER. 


usually in Construction or 


About 3000 made. 


Telegraphic Address : 
“ Masseys, Openshaw.” 


Patent Steam Forging Presses, 
Circular Saws for Cold Metals, 
Circular Saws for Hot Metals, 

Band Saws for Cold Metals, 
%, S miths’ Hearths & Tools, 


&c., 





Pneumatic Power Hammers, 
Forging Machines, 
Kick Stamps. 


os of various styles. 


HIGHEST AWARD, 


Furnaces, &c. &c. 








"Printed by ube Proprishors ob thelr Printing Olives, Th bury, in the Parish of St. Martin’s-in-the-Fields, and Published by 


e Bedford Press, 20 & 21, Bedford OmaR.as 
88 & 8A “Radars Street, in the Pariah of St. Paul. Covent t Garden, both in the County of Middlesex.—Friday. . December 81st, 1837. 


Rozart Jexxson, at the Offices of ENGINEERING, 





























